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USE OF AVEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS 

FIELD OF THE INVENTION 

[0001] The present invention relates to the field of therapeutic treatments of eye disorders. 

More specifically, the invention relates to the administration of VEGF antagonists to treat eye 

disorders caused by or associated with angiogenesis. 

BACKGROUND 

[0002) Several eye disorders are associated with pathological angiogenesis. For example, 

the development of age-related macular degeneration (AMD) is associated with a process 

called choroidal neovascularization (CNV). Leakage from the CNV causes macular edema and 

collection of fluid beneath the macula resulting in vision loss. Diabetic macular edema (DME) is 

another eye disorder with an angiogenic component. DME is the most prevalent cause of 

moderate vision loss in patients with diabetes and is a common complication of diabetic 

retinopathy, a disease affecting the blood vessels of the retina. Clinically significant DME 

occurs when fluid leaks into the center of the macula. the light-sensitive part of the retina 

responsible for sharp, direct vision. Fluid in the macula can cause severe vision loss or 

blindness. Yet another eye disorder associated with abnormal angiogenesls is central retinal 

vein occlusion (CRVO). CRVO is caused by obstruction of the central retinal vein that leads to 

a back-up of biood and fluid in the retina. The retina can also become ischemic, resulting in the 

growth of new, inappropriate blood vessels that can cause further vision loss and more serious 

complications. Release of vascular endothelial growth factor (VEGF) .contributes to increased 

vascular permeability in the eye and inappropriate new vessel growth. Thus; inhibiting the 

angiogenic-promoting properties of VEGF appears to be an effective strategy for treating 

angiogenic eye disorders. 

[0003} FDA-approved treatments of angiogenic eye disorders such as AMO and CRVO 

include the administration of an anti-VEGF antibody called ranibizumab (Lucentis®, Genentech, 

Inc.) on a monthly basis by intravitreal injection. 

[0004] Methods for treating eye disorders using VEGF antagonists are mentioned in, e.g .• US 

7,303,746; US 7,306,799; US 7,300,563; US 7,303,748; and US 2007/0190058. Nonetheless, 

there remains a need in the art for new administration regimens for angiogenic eye disorders, 

especially those which allow for less frequent dosing while maintaining a high level of efficacy. 

BRIEF SUMMARY OF THE INVENTION 

[OOOS] The present invention provides methods for treating angiogenic eye disorders, The 

methods of the invention comprise sequentially administering multiple doses of a VEGF 

antagonist to a patient over time. In particular, the methods of the invention comprise 

sequentiaily administering to the patient a single initial dose of a VEGF antagonist, followed by 
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one or more secondary doses of the VEGF antagonist, followed by one or more tertiary doses of 

the VEGF antagonists. The present inventors have surprisingly discovered that beneficial 

therapeutic effects can be achieved in patients suffering from angiogenic eye disorders by 

administering a VEGF antagonist to a patient at a frequency of once every 8 or more weeks, 

especially when such doses are preceded by about th.ree doses administered to the patient at a 

frequency of about 2 to 4 weeks .. Thus, according to the methods of the present invention, each 

secondary dose of VEGF antagonist is administered 2 to 4 weeks after the immediately 

preceding dose, and each tertiary dose is administered at least 8 weeks after the immediately 

preceding dose. An example of a dosing regimen of the present invention is shown in Figure 1. 

One advantage of such a dosing regimen is that, for most of the course of treatment (i.e., the 

tertiary doses), it allows for less frequent dosing (e.g., once every 8 weeks) compared to prior 

administration regimens for angiogenic eye disorders which require monthly administrations 

throughout the entire course of treatment. (See, e.g., prescribing information for Lucentis® 

[ranibizumab], Genentech, Inc.). 

[0006] The methods of the present invention can be used to treat any angiogenic eye 

disorder, including, e.g., age related macular degeneration, diabetic retinopathy, diabetic 

macular edema, central retinal vein occlusion, corneal neovascularization, etc. 

[0007} The methods of the present invention comprise administering any VEGF antagonist to 

the patient. lh one embodiment, the VEGF antagonist comprises one or more VEGF receptor

based chimeric molecule(s). (also referred to herein as a "VEGF-Trap" or "VEGFT"). An 

exemplary VEGF antagonist that can be used in the context of the present invention is a 

multimeric VEGF-binding protein comprising two or more VEGF receptor-based chimeric 

molecules referred to herein as "VEGFR1 R2-Fcti.C1(a)" or "aflibercept." 

[0008] Various administration routes are contemplated for use in the methods of the present 

invention, including, e.g .• topical administration or intraocular administration (e.g .. intravitrea! 

administration). 

[0009) Aflibercept (EYLEATM. Regeneron Pharmaceuticals, Inc) was approved by the FDA in 

November 2011, for the treatment of patients with neovascular (wet) age-related macular 

degeneration, with a recommended dose of 2 mg administered by intravitreal injection every 4 

weeks for the first three months, foilowed by 2 mg administered by intravitreal injection once 

every 8 weeks. 

[0010] Other embodiments of the present invention will become apparent from a review of the 

ensuing detailed description. 

BRIEF DESCRIPTION OF THE FIGURE 

{0011} Figure 1 shows an exemplary dosing regimen of the present invention. In this regimen, 

a single "initial dose" of VEGF antagonist ("VEGFT') is administered at the beginning of the 

treatment regimen (i~e. at "week O"}, two "secondary doses" are administered at weeks 4 and 8, 
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respectively, and at least six "tertiary doses" are administered once every 8 weeks thereafter. 

i.e .. at weeks 16, 24. 32, 40, 48, 56, etc.). 

DETAILED DESCRIPTION 

[0012] Before the present invention is described, it is to be understood that this invention is 

not limited to particular methods and experimental conditions described, as such methods and 

conditions may vary. It is also to be understood that the terminology used herein is for the 

purpose of describing particular embodiments only, and is not intended to be limiting, since the 

scope of the present invention will be limited only by the appended claims. 

[0013] Unless defined otherwise. all technical and scientific terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art to which this invention 

belongs, As used herein, the term "about." when used in reference to a particular recited 

numerical value, means that the value may vary from the recited value by no more than 1 % . 

For example, as used herein, the expression "about 100" includes 99 and 101 and all values in 

between (e.g., 99.1, 99.2, 99.3, 99.4, etc.}. 

[0014] Although any methods and materials similar or equivalent to those described herein 

can be used in the practice or testing of the present invention, the preferred methods and 

materials are now described. 

DOSING REGIMENS 

[0015] The present invention provides methods for treating angiogenic eye disorders. The 

methods of the invention comprise sequentially administering to a patient multiple doses of a 

VEGF antagonist. As used herein, "sequentially administering" means that each dose of VEGF 

antagonist is administered to the patient at a different point in time, e.g., on different days 

separated by a predetermined interval (e.g., hours, days, weeks or months). The present 

invention includes methods which comprise sequentially administering to the patient a single 

initial dose of a VEGF antagonist, followed by one or more secondary doses of the VEGF 

antagonist, followed by one or more tertiary doses of the VEGF antagonist. 

[0016] The terms "initial dose," "secondary doses," and "tertiary doses." refer to the temporal 

sequence of administration of the VEGF antagonist. Thus; the "initial dose" is the dose which is 

administered at the beginning of the treatment regimen {also referred to as the "baseline dose"); 

the "secondary doses" are the doses which are administered after the initial dose; and the 

"tertiary doses" are the doses which are administerec! after the secondary doses. The initial, 

secondary, anc:l tertiary doses may all contain the same amount of VEGF antagonist. but will 

~enerally differ from one another in terms of frequency of administration. In certain 

embodiments, however, the amount of VEGF antagonist contained in the initial, secondary 

and/or tertiary doses will vary from one another (e.g., adjusted up or down as appropriate) 

during the course of treatment. 
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[0017) In one exemplary embodiment of the present invention, each secondary dose is 

administered 2 to 4 (e.g., 2, 2½, 3, 3½, or 4) weeks after the immediately preceding dose. and 

each tertiary dose is administered at least 8 (e.g., 8, 8½. 9, 9½, 10, 10½, 11, 11½, 12, 12½. 13, 

1 ~½. 14, 14½, or more) weeks aft€3r the immediately preceding dose. The phrase "the 

immediately preceding dose," as used herein, means, in a sequence of multiple administrations, 

the dose of VEGF antagonist which is administered to a patient prior to the administration of the 

very next dose in the sequence with no intervening doses. 

(0018] In one exemplary embodiment of the present invention, a single initial dose of a VEGF 

antagonist is administered to a patient on the first day of the treatment regimen (i.e., at week 0), 

followed by two secondary doses, each administered four weeks after the immediately 

preceding dose (i.e., at week 4 and at week 8); followed by at least 5 tertiary doses, each 

administered eight weeks after the immediately preceding dose (i.e .. at weeks 16, 24, 32, 40 

and 48). The tertiary doses may continue (at intervals of 8 or more weeks) indefinitely during 

the course of the treatment regimen. This exemplary administration regimen is depicted 

graphically in Figure 1. 

[0019} The methods of the invention may comprise administering to a patient any number of 

secondary and/or tertiary doses of a VEGF antagonist. For example, in certain embodiments, 

only a single secondary dose is administered to the patient. In other embodiments, two or more 

(e.g., 2, 3, 4, 5, 6, 7, 8, or more) secondary doses are administered to the patient. likewise, in 

certain embodiments, only a single tertiary dose is administered to the patient. lri other 

embodiments, two or more (e.g., 2, 3, 4, 5, 6, 7, 8, or more) tertiary doses are administered to 

the patient. 

[0020] In embodiments involving multiple secondary doses, each secondary dose may be 

administered at the same frequency as the other secondary doses. For example, each 

secondary dose may be administered to the patient 4 weeks after the immediately preceding 

dose. Similarly, in embodiments involving multiple tertiary doses, each tertiary dose may be 

administered at the same frequency as the other tertiary doses. For example, each tertiary 

dose may be administered to the patient 8 weeks after the immediately preceding dose. 

Alternatively, the frequency at which the secondary and/or tertiary doses are administered to a 

patient can vary over the course of the treatment regimen. For example, the present invention 

includes methods which comprise administering to the patient a single initial dose of a VEGF 

antagonist, followed by one or more secondary doses of the VEGF antagonist, followed by at 

least 5 tertiary doses of the VEGF antagonist, wherein the first four tertiary doses are 

administered 8 weeks after the immediately precec:ling dose, and wherein each subsequent 

tertiary dose is administered from 8 to 12 (e.g., 8, 8½, 9, 9½, 10, 10½, 11, 11½, 12) weeks after 

the immediately preceding dose. The frequency of administration may also be adjusted during 

the course of treatment by a physician depending on the needs of the individual patient 

following clinical examination. 
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VEGF ANTAGONISTS 

(00211 The methods of the present invention comprise administering to a patient a VEGF 

antagonist according to specified dosing regimens. As used herein, the expression "VEGF 

antagonist" means any molecule that blocks, reduces or interferes with the normal biological 

activity of VEGF. 

(0022] VEGF antagonists include molecules which interfere with the interaction between 

VEGF and a natural VEGF receptor, e.g., molecules which bind to VEGF or a VEGF receptor 

and prevent or otherwise hinder the interaction between VEGF and a VEGF receptor. Specific 

exemplary VEGF antagonists include anti-VEGF antibodies, anti-VEGF receptor antibodies, and 

VEGF receptor-based chimeric molecules {also referred to herein as "VEGF-Traps"). 

[0023} VEGF receptor-based chimeric molecules include chimeric polypeptides which 

comprise two or more immunoglobulin {lg)-like domains of a VEGF receptor such as VEGFR1 

(also referred to as Flt1) and/or VEGFR2 (also referred to as Flk 1 or KOR). and may also 

contain a multimerizing domain (e.g., an Fe domain which facilitates the multimerization [e.g., 

dimerization] of two or more chimeric polypeptides). An exemplary VEGF receptor-based 

chimeric molecule is a molecule referred to as VEGFR1R2-Fcti.C1(a} which is encoded by the 

nucleic acid sequence of SEQ ID N0:1. VEGFR1 R2-Fcti.C1 (a) comprises three components: 

(1) a VEGFR1 component comprising amino acids 27 to 129 of SEQ ID N0:2; (2) a VEGFR2 

component comprising amino acids 130 to 231 of SEQ ID N0:2; and (3) a muitirnerization 

component ("Fcti.Ct(a)") comprising amino acids 232 to 457 of SEQ ID N0:2 (the C-terminal 

amino acid of SEQ ID N0:2 [i.e., K458J may or may not be included in the VEGF antagonist 

used in the methods of the invention; see e.g., US Patent 7,396,664}. Amino acids 1-26 of SEQ 

ID N0:2 are the signal sequence, 

[0024] The VEGF antagonist used in the Examples set forth herein below is a dimeric 

molecule comprising two VEGFR1 R2-Fcti.C1 (a) molecules and is referred to herein as 

"VEGFT." Additional VEGF receptor--based chimeric molecules which can be used in the 

context of the present invention are disclosed in US 7,396,664, 7,303,746 and WO 00/75319. 

ANGIOGENIC EYE DISORDERS 

(0025] The methods of the present invention can be used to treat any angiogenic eye 

disorder. The expression "angiogenic eye disorder," as used herein, means any disease of the 

eye which is caused by or associated with the growth or proliferation of blood vessels or by 

blood vessel leakage. Non-limiting examples of angiogenic eye disorders that are treatable 

using the methods of the present invention include choroidal neovascularization, age-related 

macular degeneration (AMO), diabetic retinopathies, diabetic macular edema (DME), central 

retinal vein occlusion (CRVO), corneal neovascularizaticn, and retinal neovascularization, 
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PHARMACEUTICAL FORMULATIONS 

[0026} The present invention includes methods in which the VEGF antagonist that is 

administered to the patient is contained within a pharmaceutical formulation. The 

pharmaceutical formulation may comprise the VEGF antagonist along with at least one inactive 

ingredient such as, e.g., a pharmaceutically acceptable carrier. Other agents may be 

incorporated into the pharmaceutical composition to provide improved transfer, delivery, 

tolerance, and the like. The term "pharmaceutically acceptable" means approved by a 

regulatory agency of the Federal or a state government or listed in the U.S. Pharmacopeia or 

other generally recognized pharmacopeia for use in animals, and more particularly, in humans. 

The term "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the antibody is 

administered. A multitude of appropriate formulations can be found in the formulary known to 

all pharmaceutical chemists: Remington's Pharmaceutical Sciences {15th ed, Mack Publishing 

Company, Easton, Pa., 1975), particularly Chapter 87 by Blaug, Seymour, therein. These 

formulations include, for example, powders, pastes, ointments, jellies, waxes, oils, lipids, lipid 

(cationic or anionic) containing vesicles (such as LIPOFECTIN™), DNA conjugates, anhydrous 

absorption pastes, oil-in-water and water-in-oil emulsions, emulsions carbowax (polyethylene 

glycols of various molecular weights), semi-solid gels, and semi-solid mixtures containing 

carbowax. Any of the foregoing mixtures may be appropriate in the context of the methods of 

the present invention, provided that the VEGF antagonist is not inactivated by the formulation 

and the formulation is physiologicaliy compatible and tolerable with the route of administration. 

See also Powell et al. PDA (1998) J Pharm Sci Technol. 52:238-311 and the citations therein 

for additional information related to excipients and carriers well known to pharmaceutical 

chemists. 

[0027] Pharmaceutical formulations useful for administraticm by injection in the context of the 

present invention may be prepared by dissolving, suspending or emulsifying a VEGF antagonist 

in a sterile aqueous medium or an oily medium coriventionaliy used for injections. As the 

aqueous medium for injections, there are, for example, physiological saline, an isotonic solution 

containing glucose and other auxiliary agents, etc., which may be used in combination with an 

appropriate solubilizing agent such as an alcohol (e.g., ethanol), a polyalcohol(e.g., propylene 

glycol, polyethylene glycol), a nonionic surfactant [e.g., polysorbate 80, HCO-50 

(po!yoxyethylene (50 mol) adduct of hydrogenated castor oil)], etc. As the oily medium, there 

may be employed, e;g., sesame oil, soybean oil, etc., whichmay be used in combination with a 

solubilizing agent such as benzyl benzoate, benzyl alcohol, etc. The injection thus prepared 

can be filled in an appropriate ampoule if desired. 

MODES OF ADMINISTRATION 

[0028) The VEGF antagonist (or pharmaceutical formulation comprising the VEGF antagonist) 

may be administered to the patiei"'ii by any known delivery system and/or administration method. 
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In certain embodiments, the VEGF antagonist is administered to the patient by ocular, 

intraocular, intravitreal or subconjunctival injection. In other embodiments, the VEGF antagonist 

can be administered to the patient by topical administration, e.g., via eye drops or other liquid, 

gel, ointment or fluid which contains the VEGF antagonist and can be applied directly to the 

eye. Other possible routes of administration include, e.g., intradermal, intramuscular, 

intraperitoneal, intravenous, subcutaneous, intranasal, epidural, and oral. 

AMOUNT OFVEGF ANTAGONIST ADMINISTERED 

[0029] Each dose of VEGF antagonist administered to the patient over the course of the 

treatment regimen may contain the same, or substantially the same, amount of VEGF 

antagonist. Alternatively, the quantity of VEGF antagonist contained within the individual doses 

may vary over the course of the treatment regimen. For example, in certain embodiments, a 

first quantity of VEGF antagonist is administered in the initial dose, a second quantity of VEGF 

antagonist is administered in the secondary doses, and a third quantity of VEGF antagonist is 

administered in the tertiary doses. The present invention contemplates dosing schemes in 

which the quantity of VEGF antagonist contained within the individual doses increases over time 

(e.g., each subsequent dose contains more VEGF antagonist than the last), decreases over 

time (e.g., each subsequent dose contains less VEGF antagonist than the last), initially 

increases then decreases, initially decreases then increases, or remains the same throughout 

the course of the administration regimen. 

[0030] The amount of VEGF antagonist administered to the patient in e.ach dose is, in most 

cases, a therapeutically effective amount. As used herein, the phrase "therapeutically effective 

amount" means a dose of VEGF antagonist that results in a detectable improvement in one or 

more symptoms or indicia of an angiogenic eye disorder, or a dose of VEGF antagonist that 

inhibits, prevents, lessens, or delays the progression of an angiogenic eye disorder. In the case 

of an anti-VEGF antibody or a VEGF receptor-based chimeric molecule such as VEGFR 1 R2-

Fc~C1 (a), a therapeutically effective amount can be from about 0.05 mg to about 5 mg, e.g., 

about 0.05 mg, about 0.1 mg, about 0.15 mg, about 0.2 mg, about 0.25 mg, about 0.3 mg, 

about 0.35 mg, about 0.4 mg, about 0.45 mg, about 0.5 mg, about 0.55 mg, about 0.6 mg. 

about 0.65 mg, about 0.7 mg, about 0.75 mg; about 0.8 mg, about 0.85 mg, about0.9 mg, 

about 1.0 mg, about 1.05 mg, about 1.1 mg, about 1.15 mg, about 1.2 mg, about 1.25 mg, 

about 1.3 mg, about 1.35 mg, abot.,Jt 1.4 mg, about 1.45 mg, about 1.5 mg, about 1.55 mg, 

about 1.6 mg, about 1.65 mg, about 1. 7 mg, about 1.75 mg, about 1.8 mg, about 1.85 mg, 

about 1.9 mg. about 2.0 mg, about 2.05 mg, about 2.1 mg, about 2.15 mg, about 2.2 mg, about 

2.25 mg, about 2.3 mg, about 2.35 mg, about 2.4 mg, about 2.45 mg, about 2.5 mg, about 2.55 

mg, about 2.6 mg, about 2.65 mg, about 2.7 mg, about 2.75 mg, about 2.8 mg, about 2.85 mg, 

about 2.9 mg, about 3.0 mg, about 3.5 mg, about 4.0 mg, about 4.5 mg, or about 5.0 mg of the 

antibody or receptor~based chimeric molecule. 
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[0031] The amount of VEGF antagonist contained within the individual doses may be 

expressed in terms of milligrams of antibody per kilogram of patient body weight (i.e., mg/kg}. 

For example, the VEGF antagonist may be administered to a patient at a dose of about 0.0001 

to about 1 0 mg/kg of patient body weight. 

TREATMENT POP ULA TOON AND EFFICACY 

[00321 The methods of the present invention are useful for treating angiogenic eye disorders 

in patients that have been diagnosed with or are at risk of being afflicted with an angiogenic eye 

disorder. Generally, the methods of the present invention demonstrate efficacy within 104 

weeks o-f the initiation of the treatment regimen (with the initial dose administered at "week 0"), 

e.g., by the end of week 16, by the end of week 24; by the end of week 32, by the end of week 

40, by the end of week 48, by the end of week 56, etc. In the context of methods for treating 

angiogenic eye disorders such as AMO, CRVQ, and DME, "efficacy" means that from the 

initiation of treatment, the patient exhibits a loss of 15 or fewer letters on the Early Treatment 

Diabetic Retinopathy Study (ETDRS) visual acuity chart In certain embodiments, "efficacy" 

means a gain of one or more (e.g., 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or more) letters on the ETDRS 

chart from the time of initiation of treatment. 

EXAMPLES 

{0033] The following exampies are put forth so as to provide those of ordinary skill in the art 

with a complete disclosure and description of how to make and use the methods and 

compositions of the invention, and are not intended to limit the scope of what the inventors 

regard as their invention. Efforts have been made to ensure accuracy with respect to numbers 

used (e.g., amounts, temperature, etc.) but some experimental errors and deviations should be 

accounted for. Unless indicated otherwise, parts are parts by weight, molecular weight is 

average molecular weight, temperature is in degrees Centigrade, and pressure is at or near 

atmospheric. 

[0034) The exemplary VEGF antagonist used in ail Examples set forth below is a dimeric 

molecule having two functional VEGF binding units. Each functional binding unit is comprised 

of lg domain 2 from VEGFR1 fused to lg domain 3 from VEGFR2. which in turn is fused to the 

hinge region of a human lgG1 Fe domain (VEGFR1 R2-Fc~C1 (a); encoded by SEQ ID NO:1 ). 

This VEGF antagonist is referred to in the examples below as "VEG FT.,. For purposes of the 

following Examples, "monthly" dosing is equivalent to dosing once every four weeks. 

Example 1: Phase I Clinical Trial of lntravitreally Administered VEGF Receptor-Based 
Chimeric Molecule (VEGFT) in Subjects with Neovascular AMO 

[0035] In this Phase I study, 21 subjects with neovascular AMO received a single intravitreal 

( IVf) dose of VEGFT. Five groups of three subjects each received either 0.05, 0.15, 0.5, 2 or 4 

-8-

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 9



f(i 
,t ll.! 

mg of VEGFT, and a sixth group of six subjects received 1 mg. No serious adverse events 

related to the study drug, and no identifiable intraocular inflammation was reported. Preliminary 

results showed that, following injection of VEGFT, a rapid decrease in foveal thickness and 

macular volume was observed that was maintained through 6 weeks. At Day 43 across all dose 

groups, mean excess retinal thickness [excess retinal thickness = (retinal thickness - 179µ)] on 

optical coherence tomography (OCT) was reduced from 119µ to 27µ as assessed by Fast 

Macular Scan and fr9m 194µ to 60µ as assessed using a single Posterior Pole scan. The mean 

increase in best corrected visual acuity (BCVA) was 4.75 fetters, and BCVA was stabie or 

improved in 95% of subjects. In the 2 highest dose groups (2 and 4 mg), the mean increase in 

BCVA was 13.5 letters, with 3 of 6 subjects demonstrating improvement of~ 3 lines. 

Example 2: Phase U Clinical Trial of Repeated Doses of lntravitreally Administered VEGF 
Receptor-Based Chimeric Molecule (VEGFT) in Subjects with Neovascular AMO 

{0036] This study was a double-masked, randomized study of 3 doses (0.5, 2, and 4 mg) of 

VEGFT tested at 4-week and/or 12-week dosing intervals. There were 5 treatment arms in this 

study, as follows: 1) 0.5 mg every4 weeks, 2) 0.5 mg every 12 weeks, 3) 2 mg every 4 weeks, 

4) 2 mg every 12 we.eks and 5) 4 mg every 12 weeks. Subjects were dosed at a fixed interval 

for the first 12 weeks, after which they were evaluated every 4 weeks for 9 months, during which 

additional doses were administered based on pre-specified criteria. All subjects were then 

followed for one year after their last dose of VEGFT. Preliminary data from a pre-planned 

interim analysis indicated that VEGFT met its primary endpoint of a statistically significaht 

reduction in retinal thickness after 12 weeks compared with baseline (all groups combined, 

decrease of 135µ, p < 0.0001 ). Mean change from baseline in visual acuity, a key secondary 

endpoint of the study, also demonstrated statistically significant improvement (all groups 

combined, increase of 5.9 letters, p < 0.0001 ). Moreover, patients in the dose groups that 

received only a singlf3 dose, on average, demonstrated a decrease in excess retinal thickness 

(p < 0.0001) and an increase in visual acuity (p = 0.012) at 12 weeks. There were no drug

related serious adverse events, and treatment with the VEGF antagonists was generally well

tolerated. The most common adverse events were those typically associated with intravitreal 

injections. 

Example 3:. Phase I Clinical Trial of Systemically Administered VEGF Receptor~Based 
Chimeric Molecule (VEGFT) in Subjects with Neovascular AMO 

[0037] This study was a placebo-controlled, sequential-group, dose-escalating safety, 

tolerability and bioeffect study of VEG FT by IV infusion in subjects with neovascular AMD. 

Groups of 8 subjects meeting eligibility criteria for subfoveal choroidal neovascularization (CNV) 

related to AMD were assigned to receive 4 IV injections of VEG FT or placebo at dose leve!s of 

0.3, 1, or 3 mg/kg over an 8-week period. 
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[0038] Most adverse events that were attributed to VEGFT were mild to moderate in severity, 

but 2 of 5 subjects treated with 3 mg/kg experienced dose-limiting toxicity (DL T) ( one with 

Grade 4 hypertension and one with Grade 2 proteinuria); therefore, all subjects in the 3 mg/kg 

dose group did not enter the study. The mean percent changes in excess retinal thickness 

were: -12%, -10%, -66%, and -60% for the placebo, 0.3, 1, and 3 mg/kg dose groups at day 15 

(ANOVA p< 0.02), and-5.6%, +47.1%, and-63.3% for the placebo, 0.3, and 1 mg/kg dose 

groups at day 71 (ANOVA p< 0.02). There was a numerical improvement in BCVA in the 

subjects treated with VEGFT. As would be expected in such a small study, the results were not 

statistically significant. 

Example 4: Phase Ill Clinical Trials of the Efficacy, Safety, and Tolerability of Repeated 
Doses of lntravitreal VEGFT in Subjects with Neovascular Age-Related Macular 
Degeneration 

A. Objectives, Hypotheses and Endpoints 

[0039] Two parallel Phase Ill clinical trials were carried out to investigate the use of VEG FT to 

treat patients with the neovascular form of ages.related macular degeneration (Study 1 and 

Study 2). The primary objective of these studies was to assess the efficacy of IVT administered 

VEG FT compared to ranibizumab (Lucentis®, Genentech, Inc.), in a non-inferiority paradigm, in 

preventing moderate vision loss in subjects with all subtypes of neovascular AMD. 

[0040} The secondary objectives were (a) to assess the safety and tolerability of repeated IVT 

administration of VEG FT in subjects with all sub-types of neovascular AMO for periods up to 2 

years; and (b) to assess the effect of repeated IVT administration of VEGFT on Vision-Related 

Quality of Ufe (QOL) in subjects with all sub-types of neovascular AMD. 

[0041} The primary hypothesis of these studies was that the proportion of subjects treated 

with VEGFT with stable or improved BCVA (<15 letters lost) is similar to the proportion treated 

with ranrbizumab who have stabie or improved BCVA, thereby demonstrating non-inferiority. 

[0042] The primary endpoint for these studies was the prevention of vision loss of greater than 

or equal to 15 letters on the ETDRS chart, compared to baseline, at 52 weeks. Secondary 

endpoints were as follows: (a) change from base!ine to Week 52 in letter score on the ETDRS 

chart; (b) gain from baseline to Week 52 of 15 letters or more on the ETDRS chart; (c) change 

from baseline to Week 52 in total NEI VFQ-25 score; and (d) change from baseline to Week 52 

in CNVarea. 

B. Study Design 

{0043} For each study, subjects were randomly assigned in a 1:1:1:1 ratio to 1 of 4 dosing 

regimens: (1) 2 mg VEGFT administered every 4 weeks (204); (2) 0.5 mg VEGFT administered 

every 4 weeks (0.5Q4); (3) 2 mg VEGFT administered every 4 weeks to week 8 and then every 

8 weeks (with sham injection at the interim 4-week visits when study drug was not administered 
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(208); and (4) 0.5 mg ranibizumab administered every 4 weeks (RQ4). Subjects assigned to 

(2Q8) received the 2 mg injection every 4 weeks to week 8 and then a sham injection at interim 

4-week visits (when study drug is not to be administered) during the first 52 weeks of the 

studies. (No sham injection were given at Week 52). 

[0044] The study duration: for each subject was scheduled to be 96 weeks plus the recruitment 

period. For the first 52 weeks (Year 1 ), subjects received an IVT or sham injection in the study 

eye every 4 weeks. (No sham injections were given at Week 52). During the second year of 

the study, subjects will be evaluated every 4 weeks and will receive IVT injection of study drug 

at intervals determined by specific dosing criteria, but at least every 12 weeks. (During the 

second year of the study, sham injections will not be given.) During this period, injections may 

be given as frequently as every 4 weeks, but no less frequently than every 12 weeks, according 

to the following criteria: (i) increase in central retinal thickness of 2::100 µm compared to the 

lowest previous value as measured by optical coherence tomography (OCT); or (ii) a loss from 

the best previous letter score of at least 5 ETDRS letters in conjunction with recurrent fluid as 

indicated by OCT; or (iii) new or persistent fluid as indicated by OCT; or (iv) new onset classic 

neovascularization, or new or persistent leak on fluorescein angiography (FA); or (v) new 

mac.ular hemorrhage; or (vi) 12 weeks have elapsed since the previous injection. According to 

the present protocol, subjects must receive an injection at least every 12 weeks. 

[0045] Subjects were evaluated at 4 weeks intervals for safety and best corrected visual 

acuity (BCVA) using the 4 meter ETDRS protocol. Quality of Life (QOL) was evaluated vsing 

the NE! VFQ-25 questionnaire. OCT and FA examinations were conducted periodically. 

[0046) Approximately 1200 subjects were enrolled, with a target enrollment of 300 subjects 

per treatment arm. 

[0047) To be eligible for this study, subjects were required to have subfoveal choroidal 

neovascularization (CNV) secondary to AMD. "Subfoveal" CNV was defined as the presence of 

subfoveal neovascularization, documented by FA, or presence of a lesion that is juxtafoveal in 

location angiographically but affects the fovea. Subject eligibility was confirmed based on 

angiographic criteria prior to randomization. 

[0048] Only one eye was designated as the study eye. For subjects who met eligibility criteria 

in both eyes, the eye with the worse VAwas selected as the study eye. If both eyes had equal 

VA, the eye with the clearest lens and ocular media and least amount of subfoveal scar or 

geographic atrophy was selected. If there was no objective basis for selecting the study eye, 

factors such as ocular dominance, other ocular pathology and subject preference were 

considered in making the selection. 

[0049] Inclusion criteria for both studies were as follows: (i) signed Informed consent; (ii) at 

least 50 years of age; (iii) active primary subfoveal CNV lesions secondary to AMD, including 

juxtafoveal lesions that affect the fovea as evidenced by FA in the study eye; (iv) CNV at least 

50% of total lesion size; (v) early treatment diabetic retinopathy study (ETDRS) best-corrected 
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visual acuity of: 20/40 to 20/320 (letter score of 73 to 25) in the study eye; (vi) willing, 

committed, and able to return for all clinic visits and complete all study-related procedures; and 

(vii) able to read, understand and willing to sign the informed consent form (or, if unable to read 

due to visual impairment, be read to verbatim by the person administering the informed consent 

or a family member). 

[0050] Exclusion criteria for both studies were as follows: 1. Any prior ocular (in the study 

eye) or systemic treatment or surgery for neovascularAMD except dietary supplements or 

vitamins. 2. Any prior or concomitant therapy with another investigational agent to treat 

neovascular AMO in the study eye, except dietary supplements or vitamins. 3. Prior treatment 

with anti-VEGF agents as follows: (a) Prior treatment with anti-VEGF therapy in the study eye 

was not allowed; (b) Prior treatment with anti-VEGF therapy in the fellow eye with an 

investigatlonai agent(not FDA approved, e.g. bevacizumab}was allowed up to 3 months prior 

to first dose in the study, and such treatments were not allowed during the study. Prior 

treatment with an approved anti-VEGF therapy in the fellow eye was allowed; (c) Prior systemic 

anti-VEGF therapy, investigational or FDA/Health Canada approved, was only allowed up to 3 

months prior to first dose, and was not allowed during the study. 4. Total lesion size > 12 disc 

areas (30.5 mm2, including blood, scars and neovascularization) as assessed by FA in the 

study eye. 5. Subretinal hemorrhage that is either 50% or more of the total lesion area, or if the 

biood is under the fovea and is 1 or more disc areas in size in the study eye. {If the blood is 

under the fovea, then the fovea must be surrounded 270 degrees by visible CNV.} 6. Scar or 

fibrosis; making up> 50% of total lesion in the study eye, 7. Scar, fibrosis, or atrophy involving 

the center of the fovea. 8. Presence ofretinal pigment epithelial tears or rips involving the 

macula in the study eye. 9. History of any vitreous hemorrhage within 4 weeks prior to Visit 1 in 

the study eye. 10. Presence of other causes of CNV, including pathologic myopia (spheric~! 

equivalent of-8 diopters or more negative, or axial length of 25 mm or more}, ocular 

histoplasmosis syndrome, angioid streaks, choroidal rupture, or multifocal choroiditis in the 

study eye. 11. History or clinical evidence of diabetic retinopathy, diabetic macular edema or 

any other vascular disease affecting the retina, other than AMD, in either eye. 12. Prior 

vitrecJomy in the study eye, 13. History of retinal detachment or treatment or surgery for retinal 

detachment in the study eye. 14. Any history of macular hole of stage 2 and above in the study 

eye. 15. Any intraocular or periocwlar surgery within 3 months of Day 1 on the study eye, 

except lid surgery; which may not have taken place within 1 month of day 1, as long as it was 

unlikely to interfere with the injection. 16. Prior trabeculectomy or other filtration surgery in the 

study eye. 17. Uncontrolled glaucoma ( defined as intraocular pressure greater than or equal to 

25 mm Hg despite treatment with anti-glaucoma medication) in the study eye. 18. Active 

intraocu!ar inflammation in either eye. 19. Active ocular or periocular infection in either eye. 20. 

Any ocular or periocular infection within the last 2 weeks prior to Screening in either eye. 21. 

Any history of uveitis in either eye. 22. Active scleritis or episcleritis in either eye. 23. Presence 
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or history of scleromalacia in either eye. 24. Aphakia or pseudophakia with absence of 

posterior capsule (unless it occurred as a result of a yttrium aluminum garnet [YAG] posterior 

capsulotomy) in the study eye. 25. Previous therapeutic radiation in the region of the study eye. 

26. History of corneal transplant or corneal dystrophy in the study eye. 27. Significant media 

opacities, including cataract. in the study eye which might interfere with visuai acuity, 

assessment of safety, or fundus photography. 28. Any concurrent intraocular condition in the 

study eye (e.g. cataract} that, in the opinion of the investigator, could require either medical or 

surgical intervention during the 96 week study period. 29. Any concurrent ocular condition in 

the study eye which, in the opinion of the investigator, could either increase the risk to the 

subject beyond what is to be expected from standard procedures of intraocular injection, or 

which otherwise may interfere with the injection procedure or with evaluation of efficacy or 

safety. 30. History of other disease, metabolic dysfunction, physical examination finding; or 

clinical laboratory finding giving reasonable suspicion of a disease or condition that 

contraindicates the use of an investigational drug or that might affect interpretation of the results 

of the study or render the subject at high risk for treatment complications. 31. Participation as a 

subject in any clinical study within the 12 weeks prior to Day 1. 32. Any systemic or ocular 

treatment with an investigational agent in the past 3 months prior to Day 1. 33. The use of long 

acting steroids, either systemically or intraocularly, in the 6 months prior to day i. 34. Any 

history of allergy to povidone iodine. 35. Known serious allergy to the fluorescein sodium for 

injection in angiography. 36. Presence of any contraindications indicated in the FDA Approved 

iabei for ranibizumab (Lucentis®). 37. Females who were pregnant, breastfeeding, or of 

childbearing potential, unwilling to practice adequate contraception throughout the study. 

Adequate contraceptive measures include oral contraceptives (stable use for 2 or more cycles 

prior to screening); IUD; Depo-Provera®; Norplant® System implants; bilateral tubal ligation; 

vasectomy: condom or diaphragm plus either contraceptive sponge, foam or jelly. 

{0051] Subjects were not allowed to receive any standard or investigational agents for 

treatment of their AMO in the study eye other than their assigned study treatment with VEG FT 

or ranibizumab as specified in the protocol until they completed the Completion/Early 

Termination visit.assessments. This includes medications administered locally (e.g., IVT. 

topical, juxtascleral or periorbital routes), as well as those administered systemically with the 

intent of treating the .study and/or fellow eye. 

(0052] The study procedures are surnmarized a$ follows: 

[0053] Best Corrected Visual Acuity: Visual function of .the study eye and the fellow eye were 

assessed using the ETDRS protocol (The Early Treatment Diabetic Retinopathy Study Group) 

at 4 meters. Visual Acuity examiners were certified to ensure consistent measurement of 

BCVA. The VA examiners were required to remain masked to treatment assignment. 

(0054} Optical Coherence Tomography: Retinal and lesion characteristics were evaluated 

using OCT on the study eye. At the Screen Visit (Visit 1) images were captured and transmitted 
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for both eyes. All OCT images were captured using ti1e Zeiss Stratus OCT™ with software 

Version 3 or greater. OCT images were sent to an inoependent reading center where images 

were read by masked readers at visits where OCTs were required. All OCTs were electronically 

archived at the site as part of the source documentation. A subset of OCT images were read. 

OCT technicians were required to be certified by the reading center to ensure consistency and 

quality in image acquisition. Adequate efforts were made to ensure that OCT technicians at the 

site remained masked to treatment assignment. 

[0055). Fundus Photography and Fluorescein Angiography (FA): The anatomical state of the 

retinal vasculature of the study eye was evaluated by funduscopic examination, fund us 

photography and FA. At the Screen Visit (Visit t) funduscopic examination, fundus photography 

and FA were captured and transmitted for both eyes. Fundus and angiographic images were 

sent to an independent reading center where images were read by masked readers. The 

reading center confirmed subject eligibility based on angiographic criteria prior to randomization. 

All FAs and fundus photographs were archived at the site as part of the source documentation. 

Photographers were required to be certified by the reading center to ensure consistency and 

quality in image acquisition. Adequate efforts were made to ensure that al! photographers at 

the site remain masked to treatment assignment 

(0056] Vision-Related Quality of Life: Vision-related QOL was assessed using the National 

Eye Institute 25-ltem Visual Function Questionnaire (NEI VFQ-25) in the interviewer

administered format. NEI VFQ-25 was administered by certified personnel at a contracted call 

center. At the screening visit, the sites assisted the subject and initiated the first call to the cali 

center to collect all of the subject's contact information and to complete the first NEI VFQ-25 on 

the phone prior to randomization and IVT injection. For all subsequent visits, the call center 

called the subject on the phone, prior to IVT injection, to complete the questionnaire. 

(0057] lntraocular Pressure: lntraocular pressure (IOP) of the study eye was measured using 

applanation tonometry or Tonopeh. The same method of IOP measurement was used in each 

subject throughout the study. 

[0058] 

C. Results Summary (52 Week Data) 

[0059] The primary endpoint (prevention of moderate or severe Vision loss as defined above) 

was met for all three VEG FT groups (204, 0.5Q4 and 208) in this study. The results from both 

studies are summarized in Table 1. 
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Table 1 

Ranibizumab VEGFT VEGFT VEGFT 
0.5 mg monthly 0.5 mg monthly 2 mg monthly 2 mg every 8 

weeks1"1 (2Q8} (RQ4) (0.5Q4) (204) 

Maintenance of vision*(% patients losing <15 letters) at week 52 versus baseline 

Study 1 94.4% 95.9%** 95.1%** 
-·--···--·· 

Study 2 94.4% 96.3%** 95.6%*" 

Mean improvement in vision* (letters) at 52 weeks versus baseline (p-value vs RQ4)"*"' 

Study 1 8_ 1 6.9 (NS) 10.9 (p<0.01) 

Study 2 9.4 9.7 (NS) 7.6 (NS) 
[8J ... 

Following three m1t1al monthly doses 
* Visual acuity was measured as the tot.al number of letters read correctly on the Early 
Treatment Diabetic Retinopathy Study (ETDRS) eye chart. 

95.1%** 

95.6%** 

7.9 (NS) 

8.9 (NS 

** Statistically non-inferior based on a non-inferiority margin of 10%. using confidence interval 
approach (95.1 % and 95% for Study 1 and Study 2, respectively) 
*** Test for superiority 
NS = non-significant 

[0060] In Study 1, patients receiving VEGFT 2mg monthly (204) achieved a statistically 

significant greater mean improvement in visual acuity at week {52 versus baseline (secondary 

endpoint), compared to ranibizumab 0.~mg monthly (RQ4); patients receiving VEGFT 2mg 

monthly on average gained 10.9 letters, compared to a mean 8.1 letter gain with ranibizumab 

0 .5mg dosed every month (p<0.01 ). All other dose groups of VEG FT in Study 1 and all dose 

groups in Study 2 were not statistically different from ranibizumab in this secondary endpoint. 

[0061} A generally favorable safety profile was observed for both VEG FT and ranibizumab. 

The incidence of ocular treatment emergent adverse events was balanced across ail four 

treatment groups in both studies, with the most frequent events associated with the injection 

procedure, the underlying disease, and/or the aging process. The most frequent ocular 

adverse events were conjunctiva! hemorrhage, macu!ar degeneration, eye pain, retinal 

hemorrhage, c1nd vitreous floaters. The most frequent serious non-ocular adverse events were 

typical of those reported in this elderly population who receive intravitreal treatment for wet 

AMO; the most frequently reported events were falls, pneumonia, myocardial infarction, atrial 

fibrillation, breast cancer, and acute coronary syndrome. There were no notable differences 

among the study arms. 

Example 5: Phase II Clinical Trial of VEGFT in Subjects with Diabetic Macular Edema 
{DME) 

[0062] In this study, 221 patients with clinically significant DME with central macular 

involvement were randomized, and 219 patients were treated with balanced distribution over 

five groups. The control group received macular laser therapy at baseline, and patients were 

eligible for repeat laser treatments, but no more frequently than at 16 week intervals. The 
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remaining four groups received VEG FT by intravitreai injection as follows: Two groups received 

0.5 or 2 mg of VEGFT once every four weeks throughout the 12-month dosing period (0.5O4 

and 204, respectively). Two groups received three initial doses of 2 mg VEGFT once every 

four weeks (i.e., at baseline, and weeks 4 and 8), followed through week 52 by either once 

every 8 weeks dosing (208) or as needed dosing with very strict repeat dosing criteria (PRN). 

Mean gains in visual acuity versus baseline were as shown in Table 2: 

Table2 
... 

Mean change in visual acuity 
at week 24 versus baseline 

n (letters) 

Laser 44 2.5 

VEGFT 0.5 mg 44 8.6** 
monthly (0.504) 

••••o••••••••-••-•••••••••• 

VEGFT 2 mg monthly 44 11 .4** 
(204) 

VEGFT 2 mg every 8 
weeks1"1 {208) 

42 8.5** 

VEGFT 2 mg as 
45 10.3** 

needed1"1 (PRN) 
taJ r C:l 

.. 
Follow1ng th. e~ 1rntia1 monthly coses 

** p < 0.01 versus laser 

Mean change in visual acuity 
at week 52 versus baseline 

(letters) 

-1.3 

11.0** 

13.1 ** 

9.7** 

12.0** 

[0063] lh this study, the visual acuity gains achieved with VEGi=T administration at week 24 

were maintained or numerically improved up to completion of the study at week 52 ,n all VEG FT 

study groups, including 2 mg dosed every other month 

[0064) As demonstrated in the foregoing Examples, the administration of VEGFT to patients 

suffering from angiogenic eye disorders (e.g., AMO and DME) at a frequency of once every 8 

weeks, following a single initial dose and two secondary doses administered four weeks apart, 

resulted in significant prevention of moderate or severe vision loss or improvements in visual 

acuity. 

Example 6: A Randomized, Multicenter, Double~Masked Trial in Treatment N,:l°ive Patients 
with Macular Edema Secondary to CRVO 

[0065] In this randomized, double-masked, Phase 3 study, patients received 6 monthly 

injections of either 2 mg intravitreal VEGFT (114 patients) or sham injections (73 patients). 

From Week 24 to Week 52, all patients received 2 mg VEGFT as-needed (PRN) according to 

retreatment criteria. Thus, "sham-treated patients" means patients who received sham injections 

once every four weeks from Week O through Week 20, followed by intravitreai VEGFT as 

needed from Week 24 through Week 52. "VEGFT-treated patients" means patients who 

received VEGFT intravitreal injections once every four weeks from Week 0 through Week 20, 

followed by intravitreal VEGFT as needed from Week 24 through Week 52. The primary 
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endpoint was the proportion of patients who gained ~15 ETDRS letters from baseline at Week 

24. Secondary visual, anatomic, and Quality of Life NEI VFQ-25 outcomes at Weeks 24 and 52 

were also evaluated. 

[0066} At Week 24, 56.1 % of VEG FT-treated patients gained ?:15 ETDRS letters from 

baseline vs 12.3% of sham-treated patients (P<0.0001 ). Similarly, at Week 52, 55.3% of 

VEGFT-treated patients gained ~15 letters vs 30.1% of sham-treated patients {P<0.01). At 

Week 52, VEGFT-treated patients gained a mean of 16.2 letters vs 3.8 letters for sham-treated 

patients (P<0.001 ). Mean number of injections was 2.7 for VEG FT-treated patients vs 3.9 for 

sham-treated patients. Mean change in central retinal thickness was -41.3.0 µm for VEGFT

treated patients vs -381.8 µrn for sham-treated patients. The proportion of patients with ocular 

neovascularization at Week 24 were 0% for VEG FT-treated patients and 6.8% for sham-treated 

patients, respectively; at Week 52 after receiving VEGFT PRN, proportions were 0% and 6.8% 

for VEGFT-treated and sham-treated. At Week 24, the mean change from baseline in the VFQ-

25 total score was 7.2 vs 0.7 for the VEGFT-treated and sham-treated groups; at Week 52, the 

scores were 7 .5 vs 5.1 for the VEG FT-treated and sham-treated groups, 

[0067} This Example confirms that dosing monthly with 2 mg intravitreal VEGFT injection 

resulted in a statistically significant improvement in visual acuity at Week 24 that was 

maintained through Week 52 with PRN dosing compared with sham PRN treatment. VEGFT 

was generally well tolerated and had a generally favorable safety profile. 

SEQUENCES 
(0068} SEQ ID N0:1 (DNA sequence having 1377 nucleotides): 

ATGGTCAGCTACTGGGACACCGGGGTCCTGCTGTGCGCGCTGCTCAGCTGTCTGCTTCTC 

ACAGGATCTAGTTCCGGAAGTGATACCGGTAGACCTTTCGTAGAGATGTACAGTGAAATCC 

CCGAAATTATACACATGACTGAAGGAAGGGAGCTCGTCATTCCCTGCCGGGTT ACGTCAC 

CTAACATCACTGTTACTTTAAAAAAGTTTCCACTTGACACTTTGATCCCTGATGGAAAACGC 

ATAATCTGGGACAGTAGAAAGGGCTTCATCATATCAM TGCAACGTACAAAGAAATAGGGC 

TTCTGACCTGTGAAGCAACAGTCAATGGGCATTTGTATAAGACAAACTATCTCACACATCGA 

CAAAGCAATACAATCATAGATGTGGTTCTGAGTCCGTCTCATGGAATTGAAGTATCTGTTGG 

AG.MAAGGTTGTCTT AAA TTGTACAGCAAGAACTGAACT AAATGTGGGGA TTGACTTCAACT 

GGGAATACCCTTCTTCGAAGCATCAGCATAAGAAACTTGTAAACCGAGACCTAAAAACCCA 

GTCTGGGAGTGAGATGAAGAAA 1 · 1 I I I GAGCACCTTMCTATAGATGGTGT AACCCGGAGT 

GACCAAGGATTGTACACCTGTGCAGCATCCAGTGGGCTGATGACCAAGAAGAACAGCACA 

TTTGTGAGGGTCCATGAAAAGGACAAAACTCACACATGCCCACCGTGGCCAGGAGCTGAA 

CTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATC 

TCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT 

CAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGG 

AGGAGCAGTACAACAGCACGTACGGTGTGGTCAGCGTCGTCACCGTCCTGCACCAGGACT 
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GGCTGMTGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCG 

AGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCC 

CATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCT 

ATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAG 

ACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTG 

GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTG 

CACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA 

[0069} SEQ ID N0:2 (polypeptide sequence having 458 amino acids): 

MVSYWDTGVLLCALLSCLLL TGSSSGSDTGRPFVEMYSEIPEI IHMTEGRELVIPCRVTSPNITV 

TLKKFPLDTUPDGKRIIWDSRKGFIISNATYKEIGLL TCEATVNGHL YKTNYL THRQTNTIIDWLS 

PSHGI ELSVGEKLVLNCTARTELNVGIDFNWEYPSSKHQHKKL VNRDLKTQSGSEMKKFLSTL T 

IDGVTRSDQGL YTCMSSGLMTKKNSTFVRVHEKDKTHTCPPCPAPELLGGPSVFLFPPKPKD 

TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL TVLHQD 

WLNG KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL TKNQVSL TCL VKGFYPSD 

IAVEWESNGQPENNYKTTPPVLDSDGSFFL YSKL TVDKSRWQQGNVFSCSVMHEALHNHYTQ 

KSLSLSPGK 

[0070] The present invention is not to be limited in scope by the specific embodiments 

described herein. Indeed, various modifications of the invention in addition to those described 

herein will become apparent to those skilled in the art from the foregoing description and the 

accompanying figures. Such modifications are intended to fall within the scope of the appended 

claims. 
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What is claimed is: 

1. A method for treating an angiogenic eye disorder in a patient, said method 

comprising sequentially administering to the patient a single initial dose of a VEGF antagonist, 

followed by one or more secondary doses of the VEGF antagonist. followed by one or more 

tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 2 to 4 weeks after the immediately 

preceding dose; and 

wherein each tertiary dose is administered at least 8 weeks after the immediately 

preceding dose. 

2. The method of claim 1, wherein only a single secondary dose is administered to 

the patient, and wherein the single secondary dose is administered 4 weeks after the initial dose 

of the VEGF antagonist. 

3. The method of claim 1, wherein only two secondary doses are administered to the 

patient, and wherein each secondary dose is administered 4 weeks after the immediately 

preceding dose. 

4. The method of claim 3, wherein each tertiary dose is administered 8 weeks after 

the immediately preceding dose. 

5. The method of claim 1, wherein at least 5 tertiary doses of the VEGF antagonist 

are administered to the patient, and wherein the first four tertiary doses are administered 8 

weeks after the immediately preceding dose, and wherein each subsequent tertiary dose is 

administered 8 or 12 weeks after the immediately preceding dose. 

6. The method of claim 1, wherein the angiogenic eye disorder is selected from the 

group consisting of: age related macular degeneration, diabetic retinopathy, diabetic macular 

edema, central retinal vein occlusion and corneal neovascularization. 

7. The method of claim 6, wherein the angiogenic eye disorder is age related 

macular degeneration. 

8. The method of claim 1, wherein the VEGF antagonist is an anti-VEGF antibody or 

fragment thereof, an anti-VEGF receptor antibody or fragment thereof, or a VEGF receptor

based chimeric molecule. 

9. The method of claim 8, wherein the VEGF antagonist is a VEGF receptor-based 

chimeric molecule. 
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10. The method of claim 9, wherein the VEGF receptor-based chimeric molecule 

comprises VEGFR1R2-Fc~C1(a) encoded by the nucleic acid sequence of SEQ ID NO:1. 

11. The method of claim 9, wherein the VEGF receptor-based chimeric molecule 

comprises (1) a VEGFR1 component comprising amino acids 27 to 129 of SEQ. ID NO:2; (2) a 

VEGFR2 component comprising amino acids 130-231 of SEQ ID NO:2; ;_:ind (3) a 

multimerization component comprising amino acids 232-457 of SEQ ID NO:2. 

12. The method of claim 1, wherein all doses of the VEGF antagonist are 

administered to the patient by topical administration or by intraocular administration. 

13. The method of claim 12, wherein all doses of tl1e VEGF antagonist are 

administered to the patient by i'ntraocular administration. 

14. The method of claim 13, wherein the intraocular administration is intravitreal 

administration. 

15. The method of claim 11. wherein all doses of the VEGF antagonist are 

administered to the patient by topical administration or by intraocular administration. 

16. The method of claim 15, wherein all doses of the VEG F antagonist are 

administered to the patient by intraocular administration. 

17. The method of claim 16, wherein the intraocu!ar administration is intravitreal 

administration. 

18. The method of claim 17, wherein all doses of the VEGF antagonist comprise from 

about 0.5 mg to about 2 mg of the VEGF antagonist. 

19. The method of claim 18, wherein all doses of the VEGF antagonist comprise 0.5 

mg of the VEGF antagonist. 

20. The method of claim 18, wherein all doses of the VEGF antagonist comprise 2 mg 

of the VEGF antagonist 

21. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient. Wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by one or more secondary doses of the VEGF antagonist. 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 2 to 4 weeks after the immediately 

preceding dose; and 
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wherein each tertiary dose is administered at least 8 weeks after the immediately 

preceding dose. 

22. The VEGF antagonist of claim 21, Wherein only a single secondary dose is 

administered to the patient, and wherein the single secondary dose is administered 4 weeks 

after the initial dose of the VEGF antagonist. 

23. The VEGF antagonist of c!aim 21, wherein only two secondary doses are 

administered to the patient, and wherein each secondary dose is administered 4 weeks after the 

immediately preceding dose. 

24. The VEGF antagonist of any one. of claims 21 to 23, wherein each tertiary dose is 

administered 8 weeks after the immediately preceding dose. 

25. The VEGF antagonist of any one of claims 21 to 23, wherein at least 5 tertiary 

doses of the VEGF antagonist are administered to the patient, and wherein the first four tertiary 

doses are administered 8 weeks after the immediately preceding dose, e1nd wherein each 

subsequent tertiary dose is administt3red 8 or 12 weeks after the immediately preceding dose. 

26. The VEGF antagonist of any one of claims 21 to 25, wherein the angiogenic eye 

disorder is selected from the group consisting of age related macular degeneration 1 diabetic 

retinopathy, diabetic macular edema, central retinal vein occlusion and corneal 

neovascularization. 

27. TheVEGFantagonist of claim 26, wherein the angiogenic eye disorder is age 

relateci macular degeneration. 

28. The VEGF antagonist of .my one of claims 21 to 27. wherein the VEGF antagonist 

is an anti-VEGF antibody or fragment thereof, an anti-VEGF receptor antibody or fragment 

thereof, or a VEGF receptor-based chimeric molecule. 

29. The VEGF antagonist of claim 28, wherein the VEGF antagonist is a VEGF 

receptor-based chimeric molecule. 

30. The VEGF antagonist of claim 29, wherein the VEGF receptor-based chimeric 

molecule comprises VEGFR1R2-FcLiC1(a) encoded by the nucleic acid sequence of SEQ ID 

N0:1. 

31. The VEGF antagonist of claim 29, wherein the VEGF receptor-based chimeric 

molecule comprises (1) a VEGFR1 component comprising amino acids 27 to 12~ of SEQ ID 

N0:2; (2) a VEGFR2 component comprising amino acids 130-231 of SEQ ID N0:2; and (3) a 

multimerization component comprising amino acids 232-457 of SEQ ID NO:2. 
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32. The VEGF antagonist of any one of claims 21 to 31, wherein all doses of the 

VEGF antagonist are administered to the patient by topical administration or by intraooular 

administration. 

33. The VEGF antagonist of claim 32, wherein all doses of the VEGF antagonist are 

administered to the patient by intraocular administration. 

34. The VEGF antagonist of claim 33, wherein the intraocular administration is 

intravitreal administration. 

35. The VEGF antagonist of claim 34, wherein all doses of the VEGF antagonist 

comprise from about 0.5 mg to about 2 mg of the VEGF antagonist. 

36. The VEGF antagonist of claim 35, when~in all doses of the VEGF antagonist 

comprise 0.5 mg of the VEGF antagonist. 

37. The VEGF antagonist of claim 35, wherein all doses of the VEGF antagonist 

comprise 2 mg of the VEGF antagonist. 
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ABSTRACT 

The present invention provides methods for treating angiogenic eye disorders by sequentially 

administering multiple doses of a VEGF antagonist to a patient The methods of the present 

invention include the administration of multiple doses of a VEGF antagonist to a patient at a 

frequency of once every 8 or more weeks. The methods of the present invention are useful for 

the treatment of angiogenic eye disorders such as age related macular degeneration, diabetic 

retinopalhy, diabetic macular edema, central retinal vein occlusion and corneal 

neovascularization. 
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AUTHORITY (SEPARATE SHEET) 

Re Item II 

Priority 

International application No. 

PCT/US2012/020855 

1 The current assessment is based on the assumption that all claims enjoy 
priority rights from the filing date of the priority document (13.01.2011). It is to 
be noted that if the priority is not confirmed, D10 (XP00267 4122) would be 
relevant for novelty and inventive step of the claimed subject-matter (see 
point 8). 

Re Item V 

Reasoned statement under Rule 43bis1 (a)(i) with regard to novelty, 
inventive step or industrial applicability. 

2 Nomenclature remarks (synonyms): EYLEA, Aflibercept, VEGFR1 R2-Fc 
[Delta]C1 (a), Zaltrap, AVE-0005, BAY-86-5321, NSC-724770, VEG Trap 
(R1 R2), VEGF Trap and VEGF Trap-Eye. 

3 Claims 1-37 relate to the subject-matter considered by this Authority to be 
covered by the provisions of Rule 39.1 (iv)/67.1 (iv) PCT. 

4 CLARITY, SUPPORT AND SUFFICIENCY OF DISCLOSURE (Arts. 5 and 6 
PCT): 

4.1 Claims 1-37 do not meet the requirements of Art. 6 PCT because attempt to 
define the therapeutic compound in terms of the result to be achieved "VEGF 
antagonist". 

It appears possible to define the subject-matter in more concrete terms, viz. in 
terms how the effect is to be achieved, i.e. specific substances or compounds 
which antagonise VEGF, defined in technical terms (i.e. by means of their 
chemical structure/ aminoacidic sequence). 

Claims 1-37 encompass a genus of compounds defined only by their function 
wherein the relationship between the structural features of the members of the 
genus and said function, i.e. antagonist VEGF effect, have not been 
described. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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PCT/US2012/020855 

In the absence of such relationship either disclosed in the application as 
originally filed or which would have been recognised based on information 

readily available to the skilled person, the skill person would not know how to 
make and use compounds that lack any structural definition. It would require 

undue experimentation (be an undue burden) to randomly screen undefined 
compounds, contrary to the requirements of Art. 5 PCT. 

Claims 1-37 lack therefore clarity, support and disclosure, since the skilled 
person, after reading the description, would not be able to perform the 

invention over the whole area claimed without undue burden and without 
needing inventive skill (Arts. 5 and 6 PCT). 

The present application does not provide examples of VEGF antagonists 
other than the compound known as VEGFR1 R2-Fc [Delta]C1 (a) (P.2, §9). 

It seems that these objections would be overcome by defining the VEGF 
antagonist in the claims as consisting in (and not comprising) VEGFR1 R2-Fc 

[Delta]C1 (a) (SEQ.1 ). 

4.2 Claims 1-5, 8-25 and 28-37 are additionally not in accordance with Art. 6 PCT 

because the therapeutic indication "angiogenic eye disorder" is vague and 
not clear. The skilled person is not necessarily aware of which diseases fall 

under this non-generally accepted therapeutic definition. 

This objection could be overcome by specifying the angiogenic eye disorders 

as in claims 6-7 and 26-27, i.e. age related macular degeneration, diabetic 
retinopathy, diabetic macular edema, central retinal vein occlusion or corneal 

neovascularization. 

4.3 In view of the above objections no complete examination for the subject
matter of claims 1-37 can be carried out. However, for the sake of 
completeness and for the purpose of this examination only, the 
following comments on novelty and inventive step are made on these 
claims. 

5 The following prior art documents have been taken into consideration: 

D1: US2007190058 

D2: US2006172944 

D3: US2005163798 
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D4: WO0075319 

D5: US2006058234 

D6: US2005260203 

D7: XP26732998 

D8: XP009158490 

D9: XP00267 4122 

D10: XP002674123 

D11: XP002674124 

D12: XP002674125 

D13: XP002674126 

International application No. 

PCT/US2012/020855 

D1 describes the treatment of (wet form) age-related macular degeneration in 
a mammal, comprising the steps of: a) administering to the mammal a number 
of first individual doses of an VEGF antagonist; and b) administering to the 
mammal a number of second individual doses of the VEGF antagonist, 
wherein the second individual doses are administered less frequently than the 
first individual doses (claim 1 ). The preferred VEGF antagonist is 
Ranibizumab (§112). In example 1 (Fig.1 ), the administration regime of the 
VEGF antagonist is every month (Day 0, Month 1 and 2) followed by seven 
doses every 3 months (P.12,§111 ). 

D2 describes the use of VEGFR1 R2-Fc [Delta]C1 (a) for the treatment of eye 
injuries by reducing angiogenesis (§8, 17 and claims1-2). The examples show 
the effect on sutured mice (i.e injury) but not on angiogenic eye disorders. 

D3 describes that the fusion protein of SEQ.12 (claim 65; VEGFR1 R2-Fc 
[Delta]C1 (a) is useful in the treatment of eye disorders as age macular 
degeneration and diabetic retinopathy (§122). These uses are however the 
selection of two lists (compounds and diseases). 

D4 describes chimeric polypeptides such as VEGFR1 R2-Fc [Delta]C1 (a) (P. 
87, L.14-88) which are meant to inhibit vascular permeability for attenuation of 
edema above others (P.14, L7-12). 

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005) 
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D5 describes the use of VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.7-8; §67) for the 
treatment of age related macular degeneration and diabetic retinopathy (claim 
23). These conditions are known to be improved by inhibition or reduction of 
VEGF, which induce undesirable plasma leakage, vascular permeability or 
undesirable blood vessel growth (P.2, §15). 

D6 describes the use of VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.6; claim 4) for the 
treatment of age related macular degeneration or diabetic retinopathy (claim 
5). In D6, the examples show that VEGFR1 R2-Fc [Delta]C1 (a) has anti
angiogenic properties in induced ischemic retinopathy (P.7, Ex.8) and 
suppressed 70% of choroidal neovascularization when injected 2, 5, 8, and 11 
days after laser treatment (animal model of AMO through laser disruption of 
Brunch's membrane) (P.8, Ex.9). Additionally, VEGFR1 R2-Fc [Delta]C1 (a) 
reduced the pathologic breakdown of the blood retinal barrier (P.8, Ex.11) 
and the infiltration of neutrophils and macrophages into the damaged cornea 
(P.9, Ex.2). 

D7 (phase I; study with 21 patients), describes the improvement of best 
corrected visual acuity and the decrease of excess foveal thickness in patients 
with neovascular age-related macular degeneration patients treated with a 
single intravitreal injection of VEGF Trap-Eye (2-4mg). 

D8 (preliminary study with 6 patients) describes that a single intravitreal 
injection of VEGF Trap-Eye (2mg) was well tolerated in patients with 
neovascular age-related macular degeneration (Abstract). The authors 
conclude that additional testing is to be performed by repeated injections at an 
interval of 6 weeks or longer (P.149, §2). 

D9 describes the use of VEGF-tap-eye for the treatment of diabetic 
retinopathy (P.147, §4). 

D10 (see point 7) 

D11 (T-doc) reviews the known VEGF inhibitors used in ophthalmology. 

D12 describes the recommended Lucentis® (Ranibizumab) dose 0.5mg to be 
administered by intravitreal injection once a month in the treatment of (wet) 
age-related macular degeneration. 

D13 (phase II study) describes the improvement of visual acuity in age-related 
macular degeneration patients after VEGF Trap-Eye monthly or quarterly 
administration for 12 weeks followed by an 40 additional weeks-treatment on 
a PNR (as needed) dosing schedule. 
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The phase Ill VEGF Trap-Eye trial methodology is described in D13 but no 
results are provided in this document. For this reason, the cited passage of 
D13 cannot be considered as an enabling disclosure of the presently claimed 
subject-matter. It is furthermore to be noted that the results of this phase 111 

trial are indeed part of the experimental evidence provided in the present 
application (i.e. example 4 of the present application). 

6 NOVEL TY (Arts. 33(1) and (2) PCT): 

Notwithstanding the above objections, the subject-matter of claims 1-37 is 
novel in the sense of Arts. 33(1) and (2) PCT because the specific 
administration regime of the claimed compounds has not been found to be 
disclosed in the prior art at hand. 

7 INVENTIVE STEP (Arts. 33(1) and (3) PCT): 

Notwithstanding the above objections, the subject-matter of claims 1-37 is 
not inventive because: 

7.1 The closest prior art, D13 (phase 11 study summary), describes the 
improvement of visual acuity in age-related macular degeneration patients 
after VEGF Trap-Eye monthly or quarterly administration for 12 weeks 
followed by 40 additional weeks treatment on a PNR (as needed) dosing 
schedule. 

7.2 The difference with D13 lies in that the present application provides the 
following: 

7.2.1 Compound (i.e.VEGF antagonist): 

(a) VEGF antagonist is an anti-VEGF antibody or fragment thereof, an 
anti-VEGF receptor antibody or fragment thereof, or a VEGF receptor
based chimeric molecule (claims 8 and 28) 

(b) VEGF antagonist is a VEGF receptor-based chimeric molecule 
(claims 9 and 29), a VEGF receptor-based chimeric molecule which 
comprises VEGFR1 R2-FcAC1 (a) encoded by the nucleic acid sequence 
of SEQ ID N0:1 (claims 10 and 30) or a - VEGF receptor-based chimeric 
molecule comprises (1) a VEGFR1 component comprising amino acids 
27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino 
acids 130-231 of SEQ 1 D NO:2; and (3) a multimerization component 
comprising aminoacids 232-457 of SEQ.ID.2 (claims 11 and 31) 
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(c) the VEGF antagonist being VEGFR1 R2-Fc [Delta]C1 (a) (P.2, §9) 

Administration regime of the above compounds: 

- a single initial dose of, followed by one or more secondary doses, 
followed by one or more tertiary doses; wherein each secondary dose is 
administered 2 to 4 weeks after the immediately preceding dose; and 
wherein each tertiary dose is administered at least 8 weeks after the 
immediately preceding dose 

7.3 The problem to be solved lies in the provision of alternative protocols to treat 
age related macular degeneration, diabetic retinopathy, diabetic macular 
edema, central retinal vein occlusion and corneal neovascularization. 

7.4 There are different solutions provided by the claims which are directed to 
the administration of compounds (a)-(c) in a single initial dose, followed by 
one or more secondary doses, followed by one or more tertiary doses; 
wherein each secondary dose is administered 2 to 4 weeks after the 
immediately preceding dose; and wherein each tertiary dose is administered 
at least 8 weeks after the immediately preceding dose; wherein: 

a) VEGF antagonist is an anti-VEGF antibody or fragment thereof, an 
anti-VEGF receptor antibody or fragment thereof, or a VEGF receptor
based chimeric molecule (claims 8 and 28) (Solution 1) 

(b) VEGF antagonist is a VEGF receptor-based chimeric molecule 
(claims 9 and 29), a VEGF receptor-based chimeric molecule which 
comprises VEGFR1 R2-FcAC1 (a) encoded by the nucleic acid sequence 
of SEQ ID N0:1 (claims 10 and 30) or a - VEGF receptor-based chimeric 
molecule comprises (1) a VEGFR1 component comprising amino acids 
27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino 
acids 130-231 of SEQ 1 D NO:2; and (3) a multimerization component 
comprising aminoacids 232-457 of SEQ.ID.2 (claims 11 and 31) 
(Solution 2) 

(c) the VEGF antagonist being VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.1 )(P.2, 
§9) (Solution 3) 

7.5 In support of an inventive step the applicant has provided the following 
examples: 

Ex.1: a single intravitreal injection of VEGFT in neovascular AMO subjects 
resulted in reduction of pathological retinal thickness. 

Ex.2: intravitreal injection of VEGFT every 4 or 12 weeks in neovascular AMO 
subjects resulted in increase of visual acuity. 
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Ex.3: four injections of VEGFT over an 8-week period resulted in improved 
visual acuity. 

Ex.5: patients with diabetic macular edema which were eligible for laser 
treatments showed gain in visual acuity when treated with VEGFT (Table 2). 

Ex.6: naive patients with macular edema secondary to central retinal vein 
occlusion treated with 6 monthly intravitreal VEGFT injections showed 
improvement of visual acuity at week 24 which was maintained through week 
52. 

7.5.1 The most relevant example for the claimed subject-matter seems to be Ex.4 
where VEGFT demonstrated non-inferiority of efficacy compared to 
Ranibizumab. 

In this example, VEG FT was administered every 4 weeks (104 and 0.5O4) or 
every 4 weeks to week 8 with additional administrations every 8 weeks (208) 
(Fig.1 ). The effects after 52 weeks treatment are summarised in Table 1 
where it is shown that the claimed administration protocol achieved similar 
effect than 0,5mg Ranibizumab monthly administered (non-inferiority statistical 
analysis). 

It is to be noted that the applicant refers in the examples to the used 
compound as "VEGFT". However, in P.2, §9 is indicated that, the VEGFT is 
VEGFR1 R2-Fc [Delta]C1 (a) (i.e. VEGF Trap-Eye). It is therefore to be 
considered that the "VEGFT" meant in the present examples is indeed 
VEGFR1 R2-Fc [Delta]C1 (a). Additionally, in D7, which is the scientific 
publication of the results of the present Ex.1, the used compound is 
VEGFR1 R2-Fc [Delta]C1 (a). 

In summary, the above results can only be attributed to the specific VEG 
antagonist being (and not comprising) VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.1 ). 

7.5.2 Generalisation to the disclosed angiogenic eye disorders: 

It is to be noted that the technical effect shown is limited to macular 
degeneration. The generalisation to the treatment of diabetic retinopathy, 
diabetic macular edema, central retinal vein occlusion and corneal 
neovascularization is however possible because these eye disorders have in 
common a process of pathogenic angiogenesis which is plausibly expected to 
be successfully treated with the provided VEGFR1 R2-Fc [Delta]C1 (a) 
protocol. 

7.5.3 Generalisation to any VEGF antagonist not possible: 
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This effect cannot be generalised to any compound which could fall under the 
functional definition "VEGF antagonist" in general or under the VEGF 
antagonist as defined in (a)-(c) (see point 7.2 above). This generalisation is 
not possible because each antagonist (as above defined) has different nature 
(i.e. tridimensional structure, half life, binding affinity, etc.) and therefore 
different antagonistic effect. In summary, the above VEGF antagonists are not 
necessarily expected to achieve the effect shown for VEGFR1 R2-Fc [Delta]C1 
(a) (SEQ.1) when administered as claimed. 

The technical effect of any VEGF antagonist in general or as defined in (a)-(c) 
(i.e. Solutions 1-2), cannot be acknowledged. 

A technical effect solving a technical problem has to be achieved by all 
embodiments falling within the scope of the claims. Claims covering 
embodiments not achieving such effect, not shown to have achieved such 
effect are considered not to solve the underlying technical problem. These 
claims are therefore not inventive. 

7.6 Starting from the closest prior art, D13, any VEGF antagonist as defined in 
a-c (i.e. Solutions 1-2) administered in a single initial, followed by one or 
more secondary doses, followed by one or more tertiary doses; wherein each 
secondary dose is administered 2 to 4 weeks after the immediately preceding 
dose; and wherein each tertiary dose is administered at least 8 weeks after 
the immediately preceding dose are obvious non-inventive solutions for 
use in the treatment of age related macular degeneration, diabetic 
retinopathy, diabetic macular edema, central retinal vein occlusion and 
corneal neovascularization because their technical effect has not been 
demonstrated (i.e. the problem has not been shown to be solved over the 
whole scope). 

7.7 Claims 1-37 are not in accordance with the requirements of Arts. 33(1) 
and (3) PCT. 

7.8 The attention of the applicant is drawn to the fact that the technical effect of 
the claimed protocol, wherein the VEG antagonist is VEGFR1 R2-Fc [Delta]C1 
(a) (SEQ.1) has been demonstrated in the present application (Solution 3). 

Starting from the closest prior art, D13, the VEGF antagonist consisting in/ 
being VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.1) administered in a single initial, 
followed by one or more secondary doses, followed by one or more tertiary 
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doses; wherein each secondary dose is administered 2 to 4 weeks after the 
immediately preceding dose and wherein each tertiary dose is administered at 
least 8 weeks after the immediately preceding dose is a non-obvious and 
inventive solution for use in the treatment of age related macular 
degeneration, diabetic retinopathy, diabetic macular edema, central retinal 
vein occlusion and corneal neovascularization becuase its technical effect has 
been demonstrated (i.e. plausibly solving the problem over the whole scope). 
The skilled person would have not come to this solution without inventive skill. 

Re Item VI 

Certain documents cited 

8 D10 (XP00267 4122) describes the results of the present example 5. The 
administration schedule in Fig.1 "2mg q8 wks" is the same than in the present 
claims. 

This document could become relevant for the assessment of novelty and 
inventive step if the priority date 13.01.2011 is not confirmed. 

Re Item VIII 

g Certain observations on the international application Clarity (Art.6 PCT): 

See point 4. 

10 AMENDMENTS 

10.1 The attention of the applicant is drawn to the fact that, notwithstanding the 
above comments to the partial subject-matter of this application which could 
be regarded as being in accordance with Arts.5, 6 and 33(1) and (3) PCT, it 
is the applicant's sole responsibility to amend the application 
documents in accordance with Art.34 or Art.19 PCT. 

10.2 When /if carrying amendments, and in order to facilitate the examination of 
the conformity of the amended application with the requirements of Article 34 
(2)(b) PCT, the applicant is requested to clearly identify the amendments 
carried out, no matter whether they concern amendments by addition, 
replacement or deletion, and to indicate precisely the passages of the 
application as filed on which these amendments are based (also Rule 66.8 (a) 
PCT). 
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Only amendments with a clearly identified basis on the application as 
originally filed will be taken into account for the international preliminary 
examination report. 

10.3 If this application enters in the regional phase, it is to be noted that claims 
referred to methods of treatment are not patentable pursuant to Art.53(c) 
EPC. The allowable wording for further medical use claims according to the 
EPC2000 is the following: 

Independent claim: "Compound x for use in the treatment of disease y" 

Dependent claims: "Compound x for use according to claim a, wherein ... " 
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IZI Box No. II Priority 

Priority date (day/month/year) 
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D Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. IV Lack of unity of invention 

IZI Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

IZI Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

IZI Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
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Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

IZI the international application in the language in which it was filed 

International application No. 
PCT/US2012!020855 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing filed or furnished: 

a. (means) 

IZI on paper 

IZI in electronic form 

b. (time) 

IZI in the international application as filed 

IZI together with the international application in electronic form 

□ subsequently to this Authority for the purposes of search 

4. □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, 
the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Box No. II Priority 

1. IZI The validity of the priority claim has not been considered because the International Searching Authority 
does not have in its possession a copy of the earlier application whose priority has been claimed or, where 
required, a translation of that earlier application. This opinion has nevertheless been established on the 
assumption that the relevant date (Rules 43bis.1 and 64.1) is the claimed priority date. 

2. □ This opinion has been established as if no priority had been claimed due to the fact that the priority claim 
has been found invalid (Rules 43bis.1 and 64.1). Thus for the purposes of this opinion, the international 
filing date indicated above is considered to be the relevant date. 

3. Additional observations, if necessary: 
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Industrial applicability (IA) 

2. Citations and explanations 

see separate sheet 
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Box No. VI Certain documents cited 

Claims 
Claims 

Claims 
Claims 

Claims 
Claims 
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2. Non-written disclosures (Rules 43bis.1 and 70.9) 
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treatment of angiogenic eye disorders such as age related macular degeneration, diabetic retinopathy, diabetic macular edema, central 
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USE OF A VEGF ANTAGONIST TO TREAT ANGIOGEN!C EYE DISORDERS 

FIELD OF THE INVENTION 

f0001J The present invention relates to the field of therapeutic treatments of eye disorders. 

More specifically, the invention relates to the administration of VEGF antagonists to treat eye 

disorders caused by or associated with angiogenesis. 

BACKGROUND 

[0002J Several eye disorders are associated with pathological angiogenesis. For example, 

the development of age-related macular degeneration (AMO) is associated with a process 

called choroida! neovascularization (CNV). Leakage from the CNV causes macular edema and 

collection of fluid beneath the macula resulting in vision !oss. Diabetic macular ederna (DME) is 

another eye disorder with an angiogenic component. DME is the most prevalent cause of 

moderate vision loss in patients with diabetes and is a common complication of diabetic 

retinopathy, a disease affecting the blood vessels of the retina. Clinically significant DME 

occurs when fluid leaks into the center of the macula, the light-sensitive part of the retina 

responsible for sharp, direct vision. Fluid in the macu!a can cause severe vision loss or 

blindness. Yet another eye disorder associated with abnormal angiogenesls is central retinal 

vein occlusion (CRVO). CRVO is caused by obstruction of the central retinal vein that leads to 

a back-up of blood and fluid in the retina. The retina can also become ischemic, resulting in the 

growth of new, inappropriate blood vessels that can cause further vision loss and more serious 

complications. Release of vascular endothelial growth factor (VEGF) contributes to increased 

vascular permeability in the eye and inappropriate new vessei growth. Thus, inhibiting the 

angiogenic-promoting properties of VEGF appears to be an effective strategy for treating 

angiogenic eye disorders. 

[0003] FDA-approved treatments of angiogenic eye disorders such as AMO and CRVO 

include the administration of an anti-VEGF antibody cai!ed ranibiz.umab (Lucentis@, Genentech, 

Inc.) on a monthly basis by intravitrea! injection. 

[0004] Methods for treating eye disorders using VEGF antagonists are mentioned in, e.g., US 

7,303,746; US 7,306,799; US 7,300,563; US 7,303,748; and US 2007/0190058. Nonetheless, 

there rernains a need in the art for new administration regimens for angiogenic eye disorders, 

especially those which allow for less frequent dosing while maintaining a high level of efficacy. 

BRIEF SUMMARY OF THE INVENTION 

[0005] The present invention provides methods for treating angiogenic eye disorders. The 

methods of the invention comprise sequentially administering multiple doses of a VEGF 

antagonist to a patient over time. in particular, the mett1ods of the invention comprise 

sequentia!ly administering to the patient a single initial dose of a VEGF antagonist, followed by 
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one or more secondary doses of the VEGF antagonist, followed by one or more tertiary doses of 

the VEGF antagonists. The present inventors have surprisingly discovered that beneficiai 

therapeutic effects can be achieved in patients suffering from angiogenic eye disorders by 

administering a VEGF antagonist to a patient at a frequency of once every 8 or more weeks, 

especially when such doses are preceded by about three doses administered to the patient at a 

frequency of about 2 to 4 weeks. Thus, according to the methods of the present invention, each 

secondary dose of VEGF antagonist is administered 2 to 4 weeks after the immediately 

preceding dose, and each tertiary dose is administered at least 8 weeks after the immediately 

preceding dose. An example of a dosing regimen of the present invention is shown in Figure 1. 

One advantage of such a dosing regimen is that, for most of the course of treatment (i.e., the 

tertiary doses), it a!!ows for less frequent dosing (e.g., once every 8 weeks) compared to prior 

administration regimens for angiogenic eye disorders which require monthly administrations 

throughout the entire course of treatment (See, e.g., prescribing information for Lucentis® 

[ranibizumab], Genentech, Inc.). 

[0006] The methods of the present invention can be used to treat any angiogenic eye 

disorder, including, e.g., age related macular degeneration, diabetic retinopathy, diabetic 

macu!ar edema, central retina! vein occlusion, corneal neovascu!arization, etc, 

[0007J The methods of the present invention comprise administering any VEGF antagonist to 

the patient !none embodiment, the VEGF antagonist comprises one or more VEGF receptor

based chimeric molecule(s}, (also referred to herein as a "VEGF-Trap" or "VEGFT"). An 

exemplary VEGF antagonist that can be used in the context of the present invention is a 

multimeric VEGF-binding protein comprising two or more VEGF receptor-based chimeric 

molecules referred to herein as "VEGFR1R2-FcL\C1(a)" or "af!ibercept" 

[0008] Various administration routes are contemplated for use in t!1e methods of the present 

invention, including, e.g., topical administration or intraocuiar administration (e.g., intravitreal 

administration). 

[0009] Aflibercept {EYLEA •M, Regeneron Pharmaceuticals, inc) was approved by the FDA in 

November 2011, for the treatment of patients with neovascular (wet) age-related macular 

degeneration, with a recommended dose of 2 mg administered by intravitreal injection every 4 

weeks for the first three months, followed by 2 mg administered by intravitrea! injection once 

every 8 weeks. 

[0010] Other embodiments of the present invention will become apparent from a review of the 

ensuing detailed description. 

BRIEF DESCRIPTION OF THE FIGURE 

[0011] Figure 1 shows an exemplary dosing regimen of the present invention. In this regimen, 

a single "initial dose" of VEGF antagonist {"VEGFT') is administered at the beginning of the 

treatment regimen (i,e. at "week O"), two "secondary doses" are administered at weeks 4 and 8, 
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respectively, and at !east six "tertiary doses" are administered once every 8 weeks thereafter, 

i,e., at weeks 16, 24, 32, 40, 48, 56, etc.). 

DETAILED DESCmPT!ON 

[0012] Before the present invention is described, it is to be understood that this invention is 

not limited to particular methods and experimental conditions described, as such methods and 

conditions may vary, It is also to be understood that the termino!ogy used herein is for the 

purpose of describing particular embodiments on!y, and is not intended to be limiting, since the 

scope of the present invention will be limited only by the appended claims. 

[0013] Unless defined otherwise, ail technical and scientific terms used herein have the same 

n1eaning as commonly understood by one of ordinary skill in the art to which this invention 

belongs, As used herein, the term "about," when used in reference to a particular recited 

numerical value, means that the value rnay vary from the recited value by no more than 1%. 

For example, as used herein, the expression "about 100" includes 99 and 101 and al! values in 

between (e.g., 99.1, 99.2, 99,3, 99.4, etc.). 

[0014] Although any methods and materials similar or equivalent to those described herein 

can be used in the practice or testing of the present invention, the preferred methods and 

materials are now described. 

DOSING REGIMENS 

[0015} The present invention provides methods for treating angiogenic eye disorders. The 

methods of the invention comprise sequentially administering to a patient multiple doses of a 

VEGF antagonist As used herein, •·sequentially administering" means that each dose of VEGF 

antagonist is admin1stered to the patient at a different point in time, e.g., on different days 

separated by a predetermined interval (e.g., hours, days, weeks or months). The present 

invention includes methods which comprise sequentially administering to the patient a single 

initial dose of a VEGF antagonist, followed by one or more secondary doses of the VEGF 

antagonist, followed by one or more tertiary doses of the VEGF antagonist 

[0016] The terms "initial dose," "secondary doses," and "tertiary doses," refer to the ternporal 

sequence of administration of the VEGF antagonist. Thus, the "initial dose" is the dose which is 

administered at the beginning of the treatment regimen (also referred to as the "baseline dose"); 

the "secondary doses" are the doses which are administered after the initial dose; and the 

"tertiary doses" are the doses which are administered after the secondary doses. The initial, 

secondary, and tertiary doses may all contain the same amount of VEGF antagonist, but will 

generally differ from one another in terms of frequency of administration. In certain 

embodiments, however, the amount of VEGF antagonist contained in the initial, secondary 

and/or tertiary doses wil! vary from one another (e.g., adjusted up or down as appropriate) 

during the course of treatment 

--3-
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[0017] In one exemplary embodiment of the present invention, each secondary dose is 

administered 2 to 4 (e.g., 2, 2½, 3, 3½, or 4) weeks after the immediately preceding dose, and 

each tertiary dose is administered at least 8 (e.g., 8, 8½, 9, 9½, 10, 10½, 11, 11½, 12, 12½, 13, 

13½, 14, 14½, or more) weeks after the immediately preceding dose. The phrase "the 

immediately preceding dose," as used herein, means, in a sequence of multiple administrations, 

the dose of VEGF antagonist which is administered to a patient prior to the administration of the 

very next dose in the sequence with no intervening doses. 

[00181 In one exemplary embodiment of the present invention, a single initial dose of a VEGF 

antagonist is administered to a patient on the first day of the treatment regimen (i.e., at week 0), 

foHowed by two secondary doses, each administered four weeks after the immediately 

preceding dose (i.e., at week 4 and at week 8), followed by at least 5 tertiary doses, each 

administered eight weeks after the immediately preceding dose (i.e., at weeks 16, 24, 32, 40 

and 48). The tertiary doses may continue (at intervals of 8 or more weeks) indefinitely during 

the course of the treatment regimen. This exemplary administration regimen is depicted 

graphically in Figure 1. 

[0019] The methods of the invention may comprise administering to a patient any number of 

secondary and/or tertiary doses of a VEGF antagonist. For example, in ceriain embodiments, 

only a single secondary dose is administered to the patient. ln other embodiments, two or more 

(e.g., 2, 3, 4, 5, 6, 7, 8, or more) secondary doses are administered to the patient. Likewise, in 

certain embodiments, only a single tertiary dose is administered to the patlent. In other 

embodiments, two or more (e.g., 2, 3, 4, 5, 6, 7, 8, or more) tertiary doses are administered to 

the patient. 

[0020] In embodiments involving multiple secondary doses, each secondary dose may be 

administered at the same frequency as the other secondary doses. For example, each 

secondary dose may be administered to the patient 4 weeks after the immediately preceding 

dose. Similarly, in embodiments invo!ving multiple tertiary doses, each tertiary dose may be 

administered at the same frequency as the other tertiary doses. For example, each tertiary 

dose may be administered to the patient 8 weeks after the immediately preceding dose. 

Alternatively, the frequency at which the secondary and/or tertiary doses are administered to a 

patient can vary over the course of the treatment regimen. For example, the present invention 

includes methods which comprise administering to the patient a single initiai dose of a VEGF 

antagonist, followed by one or more secondary doses of the VEGF antagonist, foliowed by at 

least 5 tertiary doses of the VEGF antagonist, wherein the first four tertiary doses are 

administered 8 weeks after the immediately preceding dose, and wherein each subsequent 

tertiary dose is administered from 8 to 12 (e.g., 8, 8"½, 9, 9½, 10, 1 0½, 11, 11 ½, 12} weeks after 

the immediately preceding dose. The frequency of administration may aiso be adjusted during 

the course of treatment by a physician depending on the needs of the individual patient 

following clinical examination. 
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VEGF ANTAGONISTS 

[0021] The methods of the present invention comprise administering to a patient a VEGF 

antagonist according to spE.'.:cified dosing regimens. As used herein, the expression "VEGF 

antagonist" means any molecule that blocks, reduces or interferes with the normal biological 

activity of VEGF. 

[0022] VEGF antagonists include moiecules which interfere with the interaction between 

VE.GF and a natural VEGF receptor, e.g., moiecules which bind to VEGF or a VEGF receptor 

and prevent or otherwise hinder the interaction between VEGF and a VEGF receptor. Specific 

exemplary VEGF antagonists include antiNEGF antibodies, anti-VEGF receptor antibodies, and 

VEGF receptor--based chimeric molecules (also referred to herein as "VEGF-Traps"). 

[0023J VEGF receptor-based chimeric molecules include chimeric polypeptides which 

comprise two or more immunoglobulin (lg)-like domains of a VEGF receptor such as VEGFR1 

(also referred to as Flt'1) and/or VEGFR2 (also referred to as Flk 1 or KOR), and may also 

contain a multimerizing domain (e.g., an Fe domain which facilitates the multimerization [e.g., 

dimerization] of two or more chimeric polypeptides). An exemplary VEGF receptor-based 

chimeric molecule is a molecule referred to as VEGFR1R2 .. FcliC1(a} which is encoded by the 

nucleic add sequence of SEQ ID N0:1. VEGFR1 R2-FcAC1(a) comprises three components: 

(1) a VEGFR1 component comprising amino acids 27 to 129 of SEQ ID N0:2; (2) a VEGFR2 

component comprising amino adds 130 to 231 of SEQ iD N0:2; and (3) a muitirnerization 

component (''FcAC1 (a)") comprising amino acids 232 to 457 of SEQ ID N0:2 (the C-terminal 

amino acid of SEQ ID NO:2 [i.e., K458J may or may not be included in the VEGF antagonist 

used in the methods of the invention; see e.g., US Patent 7,396,664), Amino acids 1--26 of SEQ 

ID N0:2 are the signal sequence. 

[0024] The VEGF antagonist used in the Examples set forth herein below is a dimeric 

molecule comprising two VEGFR1R2-FcAC1(a) molecules and is referred to herein as 

"VEGFT." Additional VEGF receptor--based chimeric molecules which can be used in the 

context of the present invention are disclosed in US 7,396,664, 7,303,746 and WO 00/75319. 

ANGIOGENIC EYE DISORDERS 

[0025] The methods of the present invention can be used to treat any angiogenlc eye 

disorder. The expression "angiogenic eye disorder," as used herein, means any disease of the 

eye which is caused by or associated with the growth or proliferation of blood vessels or by 

blood vessel leakage, Non-limiting examples of anglogenlc eye disorders that are treatab!e 

using the methods of the present invention include choroidal neovascularization, age-related 

macular degeneration (AMD), diabetic retinopathies, diabetic macu!ar edema (DME), central 

retinal vein occlusion (CRVO), corneal neovascuiarization, and retinal neovascularization, 
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[00261 The present invention includes methods in which the VEGF antagonist that is 

administered to the patient is contained within a pharmaceutical formulation. The 

pharmaceutical formulation may comprise the VEGF antagonist along with at least one inactive 

ingredient such as, e.g., a pharmaceutically acceptable carrier. Other agents may be 

incorporated into the pharmaceutical composition to provide improved transfer, delivery, 

tolerance, and the like. The term "pharmaceutically acceptable" means approved by a 

regulatory agency of the Federal or a state government or listed in the U.S. Pharmacopeia or 

other generally recognized pharmacopeia for use in animals, and more particularly, in humans. 

The term "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the antibody is 

administered. A multitude of appropriate formulations can be found in the formu!ary known to 

all pharmaceutical chemists: Remington's Pharmaceutical Sciences (15th ed, Mack Publishing 

Company, Easton, Pa., 1975), particularly Chapter 87 by B!aug, Seymour, therein. These 

formulations include, for example, powders, pastes, ointments, jellies, waxes, oils, lipids, lipid 

(cationic or anionic) containing vesicles (such as UPOFECTIN™), DNA conjugates, anhydrous 

absorption pastes, oil-in-water and water-in .. oil emulsions, emulsions carbowax (polyethylene 

glycols of various molecular weights), semi-solid gels, and semi-solid mixtures containing 

carbowax. Any of the foregoing mixtures may be appropriate in the context of the methods of 

the present invention, provided that the VEGF antagonist is not inactivated by the formulation 

and the formulation is physiologically compatible and tolerable \Nith the route of administration. 

See also Powell et a!. PDA (1998) J Pharm Sci Technol. 52:238-311 and the citations therein 

for additional information related to excipients and carriers well known to pharmaceutical 

chemists. 

[0027] Pharmaceutical formulations useful for adrninistration by injection in the context of the 

present invention may be prepared by dissolving, suspending or emulsifying a VEGF antagonist 

in a sterile aqueous medium or an oily medium conventionally used for injections. As the 

aqueous medium for injections, there are, for example, physiological saline, an isotonic solution 

containing giucose and other auxiliary agents, etc., which may be used in combination with an 

appropriate solubilizing agent such as an alcohol (e.g., ethanol), a po!yalcohoi (e.g., propylene 

glycoi, polyethylene glycol), a nonionic surfactant [e.g., polysorbate 80, HCO-50 

(poiyoxyt~thylene (50 mol) adduct of hydrogenated castor oil)L etc, As the oily medium, there 

may be employed, e.g., sesame oil, soybean oil, etc., which may be used in combination with a 

solubiiizing agent such as benzyl benzoate, benzyl aicohol, etc. The injection thus prepared 

can be filled in an appropriate ampoule if desired. 

MODES OF ADMINISTRATION 

[0028] The VEGF antagonist (or pharmaceutical formulation comprising the VEGF antagonist) 

may be administered to the patient by any known delivery system and/or administration method. 
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In certain embodiments, the VEGF antagonist is administered to the patient by ocular, 

intraocular, intravitreai or subconjunctival injection. !n other embodiments, the VEGF antagonist 

can be administered to the patient by topical administration, e.g .. , via eye drops or other liquid, 

ge!, ointment or fluid which contains the VEGF antagonist and can be applied directly to the 

eye. Other possible routes of administration include, e.g., intradermal, intramuscular, 

intraperitonea!, intravenous, subcutaneous, intranasal, epidural, and oral. 

AMOUNT OF VEGF ANTAGONIST ADMINISTERED 

[0029] Each dose of VEGF antagonist administered to the patient over the course of the 

treatment regimen may contain the same, or substantially the same, amount of VEGF 

antagonist Alternatively, the quantity of VEGF antagonist contained within the individual doses 

may vary over the course of the treatment regimen. For example, in certain embodiments, a 

first quantity of VEGF antagonist is administered in the initial dose, a second quantity of VEGF 

antagonist is administered in the secondary doses, and a third quantity of VEGF antagonist is 

administered in the tertiary doses. The present invention contemplates dosing schemes in 

which the quantity of VEGF antagonist contained within the individual doses increases over time 

( e,g., each subsequent dose contains more VEGF antagonist than the last), decreases over 

time (e.g,, each subsequent dose contains less VEGF antagonist than the last), initially 

increases then decreases, initially decreases then increases, or remains the same throughout 

the course of the administration regimen. 

[0030] The amount of VEGF antagonist administered to the patient in each dose is, in most 

cases, a therapeutically effective amount. As used herein, the phrase "therapeutically effective 

amount" means a dose of VEGF antagonist that results in a detectable improvement in one or 

more symptoms or indicia of an angiogenic eye disorder, or a dose of VEGF antagonist that 

inhibits, prevents, lessens, or de!ays the progression of an angiogenic eye disorder. In the case 

of an anti-VEGF antibody or a VEGF receptor-based chimeric molecule such as VEGFR1R2-

FcAC1(a), a therapeutically effective amount can be from about 0.05 mg to about 5 mg, e,g., 

about 0.05 mg, about 0.1 mg, about 0, 15 mg, about 0.2 mg, about 0.25 mg, about 0.3 mg, 

about 0.35 mg, about 0.4 mg, about 0.45 mg, about 0.5 mg, about 0.55 mg, about 0.6 mg, 

about 0.65 mg, about 0.7 mg, about 0.75 mg, about 0,8 mg, about 0.85 mg, about 0.9 mg, 

about 1.0 rng, about 1.05 mg, about 1.1 mg, about 1.15 mg, about 1.2 mg, about 1.25 mg, 

about 1.3 mg, about 1.35 mg, about 1.4 mg, about 1.45 mg, about 1.5 mg, about 1.55 mg, 

about 1.6 mg, about 1,65 mg, about 1.7 mg, about 1.75 mg, about ·1.8 mg, about 1.85 mg, 

about 1.9 mg, about 2,0 mg, about 2.05 mg, about 2.1 mg, about 2.15 mg, about 22 mg, about 

2.25 mg, about 2.3 mg, about 2.35 mg, about 2.4 mg, about 2.45 mg, about 2.5 mg, about 2.55 

mg, about 2.6 mg, about 2.65 mg, about 2.7 mg, about 2.75 mg, about 2,8 mg, about 2.85 mg, 

about 2.9 mg, about 3.0 mg, about 3.5 mg, about 4.0 mg, about 4.5 mg, or about 5.0 mg of the 

antibody or receptor-based chimeric molecule . 
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[0031] The amount of VEGF antagonist contained within the indiv!dua! doses may be 

expressed in terms of milligrams of antibody per kilogram of patient body weight (i.e., mg/kg). 

For example, the VEGF antagonist may be administered to a patient at a dose of about 0.0001 

to about 1 O rng/kg of patient body weight. 

TREATMENT POPULATION AND EFFICACY 

[0032] The methods of the present invention are useful for treating angiogenic eye disorders 

in patients that have been diagnosed with or are at risk of being afflicted with an angiogenic eye 

disorder. Generally, the methods of the present invention demonstrate efficacy within 104 

weeks of the initiation of the treatment regimen (with the initial dose administered at "week O"), 

e.g., by the end of week 16, by the end of week 24, by the end of week 32, by the end of week 

40, by the end of week 48, by the end of week 56, etc. In the context of methods for treating 

angiogenic eye disorders such as AMO, CRVO, and DME, "efficacy" means that, from the 

initiation of treatment, the patient exhibits a ioss of 15 or fewer letters on the Early Treatment 

Diabetic Retinopathy Study (ETDRS) visual acuity chart. In certain embodiments, "efficacy" 

means a gain of one or more (e.g., ·1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or more) letters on the ETDRS 

chart from the tlme of initiation of treatment 

EXAMPLES 

{0033] The following examples are put forth so as to provide those of ordinary skill in the art 

with a complete disclosure and description of how to make and use the methods and 

compositions of the invention, and are not int.ended to limit the scope of what the inventors 

regard as their invention. Efforts have been made to ensure accuracy with respect to numbers 

used (e.g., amounts, temperature, etc.) but some experimental errors and deviations should be 

accounted for. Unless indicated otherwise, parts are parts by weight, molecular weight ls 

average molecular weight, temperature is in degrees Centigrade, and pressure is at or near 

atmospheric. 

[0034] The exemplary VEGF antagonist used in ail Examples set forth below is a dimeric 

molecule having two functional VEGF binding units. Each functional binding unit is comprised 

of lg domain 2 from VEGFR1 fused to lg domain 3 from VEGFR2, which in turn ls fused to the 

hinge region of a human igG1 Fe domain (VEGFR1 R2-FcflC1 (a); encoded by SEQ ID N0:1 ). 

This VEGF antagonist is referred to in the exarnp!es beiow as "VEG FT". For purposes of the 

fo!!owing Examples, "monthly" dosing is equivalent to dosing once every four weeks. 

Example 1: Phase I Clinical Trial of lntravitreally Administered VEGF Receptor~Based 
Chimeric Molecule (VEGFT} in Subjects with Neovascular AMD 

[0035] ln this Phase I study, 21 subjects with neovascular AMO received a single intravitrea! 

(IVT) dose of VEGFT. Five groups of three subjects each received either 0.05, 0.15, 0.5, 2 or 4 
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mg of VEGFT, and a sixth group of six subjects received 1 mg. No serious adverse events 

related to the study drug, and no identifiable intraocular inflammation was reported. Preliminary 

results showed that, following injection of VEGFT, a rapid decrease in foveal thickness and 

macu!ar volume was observed that was maintained through 6 weeks. At Day 43 across ail dose 

groups, mean excess retinal thickness f excess retina! thickness ;;; (retinal thickness - 179µ)] on 

optical coherence tomography (OCT) was reduced from 1 i 9µ to 27µ as assessed by Fast 

Macu!ar Scan and from 194µ to 60µ as assessed using a single Posterior Pole scan. The mean 

increase in best corrected visual acuity (BCVA) was 4.75 letters, and BCVA was stabie or 

improved in 95% of subjects. !n the 2 highest dose groups (2 and 4 mg), the mean increase in 

BCVA was 13.5 letters, with 3 of 6 subjects demonstrating improvement of~ 3 lines. 

Example 2: Phase !! Clinical Trial of Repeated Doses of lntravitreal!y Administered VEGF 
Receptor~Based Chimeric Molecule (VEGFT} in Subjects with Neovascuiar AMO 

[0036] This study was a double-masked, randomized study of 3 doses (0.5, 2, and 4 mg) of 

VEGFT tested at 4-week and/or 12-week dosing intervals. There were 5 treatment arms in this 

study, as follows: 1) 0.5 mg every 4 weeks, 2) 0.5 mg every 12 weeks, 3) 2 mg every 4 weeks, 

4) 2 rng every 12 weeks and 5) 4 mg every 12 weeks. Subjects were dosed at a fixed interval 

for the first 12 weeks, after which they were evaluated every 4 weeks for 9 months, during which 

additionai doses were administered based on pre-specified criteria. All subjects were then 

followed for one year after their last dose of VEG FT. Preliminary data from a pre-planned 

interim analysis indicated that VEGFT met its primary endpoint of a statistically significant 

reduction in retina! thickness after i 2 weeks compared with baseline ( a!! groups combined, 

decrease of 135µ, p < 0.0001 ). Mean change from base!ine in visual acuity, a key secondary 

endpoint of the study, aiso demonstrated statistically significant improvement (all groups 

combined, increase of 5.9 letters, p < 0.000'l). Moreover, patients in the dose groups that 

received only a single dose, on average, demonstrated a decrease in excess retinal thickness 

(p < 0.0001) and an increase in visual acuity (p;;; 0.012) at 12 weeks. There were no drug

rt'3!ated serious adverse events, and treatment with the VEGF antagonists was generally we!l

to!erated. Tile most common adverse events were those typically associated with intravitreal 

injections. 

Example 3: Phase I Clinical Trial of Systemically Administered VEGF Receptor~Based 
Chimeric Molecule (VEGFT) in Subjects with Naovascular AMO 

[0037] This study was a placebo-controlled, sequential-group, dose-escaiating safety, 

tolerability and bioeffect study of VEGFT by !V infusion in subjects with neovascu!ar AMO. 

Groups of 8 subjects meeting eligibility criteria for subfoveai choroida! neovascularization (CNV) 

related to AMD were assigned to receive 4 !V injections of VEG FT or placebo at dose !eve!s of 

0.3, 1, or 3 mg/kg over an 8-week period. 
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[0038] Most adverse events that were attributed to VEGFT were mild to moderate in severity, 

but 2 of 5 subjects treated with 3 mg/kg experienced dose-limiting toxicity (DL T) (one with 

Grade 4 hypertension and one with Grade 2 proteinuria); therefore, all subjects in the 3 mg/kg 

dose group did not enter the study. The mean percent changes in excess retina! thickness 

were: -12%, -10%, -66%. and -60% for the placebo, 0,3, 1, and 3 mg/kg dose groups at day 15 

(ANOVA p< 0.02), and -5.6%, +47.1%, and -63.3% for the placebo, 0.3, and 1 mg/kg dose 

groups at day 71 (ANOVA p< 0.02). There was a numerical improvement in BCVA in the 

subjects treated with VEGFT. As would be expected in such a small study, the results were not 

statistically significant 

Example 4: Phase m Clinical Trials of the Efficacy, Safety, and Tolerability of Repeated 
Doses of lntravitreal VEGFT in Subjects with Neovascu!ar Age-Related Macular 
Degeneration 

A. Objectives, Hypotheses and Endpoints 

[0039] Two parallel Phase I!! clinical trials were carried out to investigate the use of VEGFT to 

treat patients witl1 the neovascular form of age-related macular degeneration (Study 1 and 

Study 2). The primary objective of these studies was to assess the efficacy of 1\/T administered 

VE.GFT compared to ranibizurnab {Lucentis@, Genentech, Inc.), in a non-inferiority paradigrn, in 

preventing moderate vision loss in subjects with all subtypes of neovascular AMD. 

[0040J The secondary objectives were (a) to assess the safety and tolerabiHty of repeated IVT 

administration of VEG FT in subjects with all sub-types of neovascular AMO for periods up to 2 

years; and (b) to assess the effect of repeated !VT administration of VEGFT on Vision-Related 

Quality of Ufe (QOL) in subjects with all sub-types of neovascular AMO. 

[0041] The primary hypothesis of these studies was that the proportion of subjects treated 

with VEGFT with stable or improved BCVA (<15 letters lost) is similar to the proportion treated 

with ranibizurnab who have stable or improved BCVA, thereby demonstrating non-inferiority. 

[0042] The primary endpoint for these studies was the prevention of vision loss of greater than 

or equal to 15 letters on the ETDRS chart, compared to baseline, at 52 weeks. Secondary 

endpoints were as follows: (a) change from baseline to Week 52 in letter score on the ETDRS 

chart; (b) gain from baseline to Week 52 of 15 letters or more on the ETDRS chart; ( c) change 

from baseline to Week 52 in total NEi VF0-25 score; and (d) change from baseline to Week 52 

in CNVarea. 

B. Study Design 

[0043] For each study, subjects were randomly assigned in a 1: 1: 1: 1 ratio to 1 of 4 dosing 

regimens: (1) 2 mg VEGFT administered every 4 weeks (204); (2) 0.5 rng VEGFT administered 

every 4 weeks (0.5Q4); (3) 2 mg VEGFT administered every 4 weeks to week 8 and then every 

8 weeks (with sham injection at the interim 4-week visits when study drug was not administered 
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{208); and (4) 0.5 mg ranibizumab administered every 4 weeks (RQ4). Subjects assigned to 

(208) received the 2 mg injection every 4 weeks to week 8 and then a sham injection at interim 

4-week visits (when study drug is not to be administered) during the first 52 weeks of the 

studies. (No sham injection were given at Week 52). 

[0044J The study duration for each subject was scheduled to be 96 weeks plus the recruitment 

period. For the first 52 weeks (Year 1 ), subjects received an !VT or sham injection in the study 

eye every 4 wee!~s. (No sham injections were given at Week 52). During the second year of 

the study, subjects wili be evaluated every 4 weeks and will receive IVT injection of study drug 

at intervals determined by specific dosing criteria, but at least every 12 weeks. (During the 

second year of the study, sham injections will not be given.) During this period, injections may 

be given as frequently as every 4 weeks, but no less frequently than every 12 weeks, according 

to the foliowing criteria: (i) increase in central retina! thickness of ?.:100 µm compared to the 

lowest previous vaiue as measured by optical coherence tomography (OCT); or (ii) a loss from 

the best previous letter score of at least 5 ETDRS fetters in conjunction with recurrent fluid as 

indicated by OCT; or (iii) new or persistent fluid as indicated by OCT; or (iv) new onset classic 

neovascularization, or new or persistent leak on fluorescein angiography (FA); or {v) new 

macular hemorrhage; or (vi) 12 weeks have elapsed since the previous injection, According to 

the present protocol, subjects must receive an injection at !east every 12 weeks, 

[0045] Subjects were evaluated at 4 weeks intervals for safety and best corrected visual 

acuity (BCVA) using the 4 meter ETDRS protocoL Quality of Ute (OOL) was evaluated using 

the NE! VFQ-25 questionnaire, OCT and FA examinations were conducted periodicai!y. 

[0046] Approximately 1200 subjects were enrolled, with a target enrollment of 300 subjects 

per treatment arm, 

[0047] To be eligible for this study, subjects were required to have subfoveal choroida! 

neovascu!arization (CNV) secondary to AMO. "Subfoveal" CNV was defined as the presence of 

subfoveal neovascu!arization, documented by FA, or presence of a lesion that is juxtafoveal in 

location angiographica!!y but affects the fovea, Subject eligibility was confirmed based on 

angiographic criteria prior to randomization, 

[0048] Only one eye was designated as the study eye, For subjects who met eligibility criteria 

in both eyes, the eye with the worse VA was selected as the study eye, If both eyes had equal 

VA, the eye with the clearest lens and ocular media and least amount of subfoveal scar or 

geographic atrophy was selected. If there was no objective basis for selecting the study eye, 

factors such as ocular dominance, other ocular pathology and subject preference were 

considered in making the selection. 

[0049] Inclusion criteria for both studies were as follows: (i) signed Informed consent; (ii) at 

!east 50 years of age; (iii) active primary subfovea! CNV lesions secondary to AMO, including 

juxtafoveal lesions that affect the fovea as evidenced by FA in the study eye; (iv) CNV at least 

50% of total lesion size; (v) early treatment diabetic retinopathy study (ETDRS) best-corrected 
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visual acuity of: 20/40 to 20/320 (letter score of 73 to 25) in the study eye: (vi) willing, 

committed, and able to return for all clinic visits and complete all study--reiated procedures; and 

(vii) able to read, understand and willing to sign the informed consent form (or, if unable to read 

due to visual impairment, be read to verbatim by the person administering the informed consent 

or a family member). 

[0050] Exclusion criteria for both studies were as follows: 1. Any prior ocular (in the study 

eye) or systemic treatrnent or surgery for neovascular AMO except dietary supplements or 

vitamins. 2. Any prior or concomitant therapy with another investigational agent to treat 

neovascular AMO in the study eye, except dietary supplements or vitamins. 3. Prior treatment 

with anti-VEGF agents as foliows: (a) Prior treatment with anti-VEGF therapy in the study eye 

was not allowed; (b) Prior treatment with anti-VEGF therapy in the fellow eye with an 

investigationai agent (not FDA approved, e.g. bevacizumab) was allowed up to 3 months prior 

to first dose in the study, and such treatments were not allowed during the study. Prior 

treatment with an approved anti-VEGF therapy in the fellow eye was allowed; (c) Prior systemic 

anti-VEGF therapy, investigationa! or FDA/Health Canada approved, was only allowed up to 3 

months prior to first dose, and was not allowed during the study. 4. Total lesion size > ·12 disc 

areas (30.5 mrn2, including blood, scars and neovascularization) as assessed by FA in the 

study eye. 5. Subretina! hemorrhage that is either 50% or more of the total lesion area, or if the 

blood is under the fovea and is 1 or more disc areas in size in the study eye, (!f the blood is 

under the fovea, then the fovea must be surrounded 270 degrees by visible CNV.) 6. Scar or 

fibrosis, making up> 50% of total lesion in the study eye. 7. Scar, fibrosis, or atrophy involving 

the center of the fovea. 8. Presence of retinal pigment epithelial tears or rips involving the 

macula in the study eye. 9. History of any vitreous hemorrhage within 4 weeks prior to Visit 1 in 

the study eye. 10. Presence of other causes of CNV, including pathologic myopia (spherical 

equivalent of-8 diopters or more negative, or axial length of 25 mm or more), ocular 

histoplasrnosis syndrome, angioid streaks, choroidal rupture, or multlfocal choroid1tis in the 

study eye. 11. History or clinical evidence of diabetic retinopathy, diabetic macular edema or 

any other vascular disease affecting the retina, other than AMD, in either eye. 12. Prior 

vitreciomy in the study eye. 13. History of retinal detachment or treatment or surgery for retinal 

detachment in the study eye. 14. Any history of macu!ar ho!e of stage 2 and above in the study 

eye. 15. Any intraocu!ar or periocular surgery wit11in 3 months of Day ·1 on the study eye, 

except lid surgery, which may not have taken place within 1 month of day 1, as long as it was 

unlikely to interfere with the injection. 16. Prior trabecu!ectomy or other filtration surgery in t!1e 

study eye. 17. Uncontrolled glaucoma (defined as intraocular pressure greater than or equal to 

25 mm Hg despite treatment with anti~glaucoma medication) in the study eye. 18. Active 

intraocu!ar inflammation in either eye. 19. Active ocular or periocular infection in e!ther eye. 20. 

Any ocular or periocular infection within the last 2 weeks prlor to Screening in either eye. 2-1. 

Any history of uveitis in either eye. 22. Active sclerltis or episcleritis in either eye. 23. Presence 
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or history of sderomaiacia in either eye. 24. Aphakia or pseudophakia with absence of 

posterior capsule (unless it occurred as a result of a yttrium aluminum garnet [YAG] posterior 

capsulotomy) in the study eye, 25. Previous therapeutic radiation in the region of the study eye. 

26, History ot cornea! transplant or corneal dystrophy in the study eye, 27. Significant media 

opacities, including cataract, in the study eye which might interfere with visual acuity, 

assessrnent of safety, or fundus photography. 28. Any concurrent intraocu!ar condition in the 

study eye (e.g, cataract) that, in the opinion of the investigator, could require either medical or 

surgical intervention during the 96 week study period. 29. Any concurrent ocular condition in 

the study eye which, in the opinion of the investigator, could either increase the risk to the 

subject beyond what is to be expected from standard procedures of intraocular injection, or 

which otherwise may interfere with the injection procedure or with evaluation of efficacy or 

safety, 30, History of other disease, metabolic dysfunction, physical examination finding, or 

clinical laboratory finding giving reasonable suspicion of a disease or condition that 

contraindicates the use of an investigational drug or that might affect interpretation of the results 

of the study or render the subject at high risk for treatment complications. 31. Participation as a 

subject in any clinical study within the 12 weeks prior to Day 1, 32, Any systemic or ocular 

treatment wlth an investigationai agent in the past 3 months prior to Day 1, 33, The use of long 

acting steroids, either systemically or intraocu!ar!y, in the 6 months prior to day 1. 34. Any 

history of allergy to povidone iodine. 35. Known serious allergy to the fluorescein sodium for 

injection in angiography. 36. Presence of any contraindications indicated in the FDA Approved 

iabel for rnnibizumab (Lucentis®). 37. Females who were pregnant, breastfeeding, or of 

childbearing potential, unwiiHng to practice adequate contraception throughout the study, 

Adequate contraceptive measures include oral contraceptives (stable use for 2 or more cycles 

prior to screening); IUD; Depo--Provera®; Norplant® System implants; bilateral tubal ligation; 

vasectomy; condom or diaphragm plus either contraceptive sponge, foam or jelly. 

[0051] Subjects were not allowed to receive any standard or investigational agents for 

treatment of their AMD in the study eye other than their assigned study treatment with VEGFT 

or ranibizumab as specified in the protocol until they completed the Completion/Early 

Termination visit assessments. This includes medications administered locally (e.g., ivr, 
topical, juxtasdera! or periorbital routes), as well as those admlnlstered systemically with the 

intent of treating the study and/or fellow eye. 

[0052} The study procedures are summarized as fo!lows: 

[0053] Best Corrected Visual Acuity: Visual function of the study eye and the fellow eye were 

assessed using the ETDRS protocol (The Early Treatment Diabetic Retinopathy Study Group) 

at 4 meters, Visual Acuity examiners were cert.lfied to ensure consistent measurement of 

BCVA The VA examiners were required to remain masked to treatment assignment. 

[0054} Optical Coherence TomoaraQhy: Retina! and lesion characteristics were evaluated 

using OCT on the study eye. At the Screen Visit (Visit 1) images were captured and transmitted 
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for both eyes. AB OCT images were captured using tl1e Zeiss Stratus OCT™ with software 

Version 3 or greater. OCT images were sent to an independent reading center where images 

were read by masked readers at visits where OCTs were required, Al! OCTs were electronically 

archived at the site as part of the source documentation. A subset of OCT images were read. 

OCT technicians were required to be certified by the reading center to ensure consistency and 

quality in image acquisition. Adequate effoiis were made to ensure that OCT technicians at the 

site remained masked to treatment assignment 

[0055]. Fundus Photography and Fluorescein Angiography (FA): The anatomical state of the 

retina! vascu!ature of the study eye was evaluated by funduscopic examination, fund us 

photography and FA. At the Screen Visit {Visit 1) funduscopic examination, fundus photography 

and FA were captured and transmitted for both eyes. Fundus and angiographic images were 

sent to an independent reading center where images were read by masked readers, The 

reading center confirmed subject eligibility based on angiographic criteria prior to randomization. 

AH FAs and fundus photographs were archived at the site as part of the source documentation. 

Photographers were required to be certified by the reading center to ensure consistency and 

quality in image acquisition. Adequate effoiis were made to ensure that all photographers at 

the site remain masked to treatment assignment 

[0056] Vision-Related Quality of Life: Vision-related QOL was assessed using the National 

Eye Institute 25-ltem Visual Function Questionnaire (NEI VFQ-25) in the interviewer

administered format NE! VFQ-25 was administered by certified personnel at a contracted cal! 

center. At the screening visit, the sites assisted the subject and initiated the first cal! to the caH 

center to collect all of the subject's contact information and to complete the first NE! VFQ-25 on 

the phone prior to randomization and !VT injection. For a!! subsequent visits, the call center 

called the subject on the phone, prior to !Vr injection, to complete the questionnaire. 

[0057] !ntraocu!ar Pressure: lntraocu!ar pressure (!OP) of the study eye was measured using 

app!anation tonometry or Tonopen. The same method of !OP measurement was used in each 

subject throughout the study. 

[0058] 

C. Results Summary (52 Week Data) 

[0059] The primary endpoint (prevention of moderate or severe vision loss as defined above) 

was met for all three VEGFT groups (2Q4, 0.5Q4 and 208) in this study. The results from both 

studies are summarized in Table 1. 
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Table 1 
---··· ·········-···-···· ····-·----- ·--- ------

Rariibizumab VEGFT VEGFT VEGFT 
0.5 mg monthly 0.5 mg monthly 2 mg monthly 2 mg every 8 

(RO4) (0.5Q4) (204) weeks[aJ (208) 

Maintenance of vision*(% patients losing <15 letters) at week 52 versus base!ine 

Study 1 94.4% 95.9%** 95.1%** 
~--·······-·············· ·········-·········································· ................................ ....... ----------------
Study 2 94.4% 96.3%** 95.6%** 

Mean improvement in vision* (letters) at 52 weeks versus baseline (p-value vs RQ4)**" 

Study 1 8, 1 6.9 (NS) ! 10.9 (p<0.0i) 

Study 2 9.4 9.7 {NS) ! 7.6 (NS) 
........ -- --

tal Fo!!owing three initial monthly doses 
* Visual acuity was measured as the total number of letters read correctly on the Ear!y 
Treatment Diabetic Retinopathy Study (ETDRS) eye Ghart. 

95.1%** 
·············-··· 

95.6%** 

7.9 (NS) 

8.9 (NS 

** StatistiGal!y non-inferior based on a non-inferiority margin of 10%, using confidence interval 
approach (95.1 % and 95% for Study 1 and Study 2, respectively) 
*** Test for superiority 
NS :::: non-significant 

[0060] !n Study 1, patients receiving VEGFT 2mg monthly (2Q4) achieved a statistically 

significant greater mean improvement in visual acuity at week 52 versus baseline (secondary 

endpoint), compared to ranibiz.umab 0.5mg monthly (RQ4); patients receiving VEGFT 2mg 

monthly on average gained 10.9 letters, compared to a mean 8.1 letter gain with ranibizumab 

0.5mg dosed every month (p<0.01 ). AH other dose groups of VEGFT in Study 1 and all dose 

groups in Study 2 were not statistica!iy different from ranibizumab in this secondary endpoint. 

[0061] A generally favorable safety profile was observed for both VEGFT and ranibizumab. 

The incidence of ocular treatment emergent adverse events was balanced across a!! four 

treatment groups in both studies, with the most frequent events associated with the injection 

procedure, the underlying disease, and/or the aging process, The most frequent ocular 

adverse events were conjunctiva! hemorrhage, macular degeneration, eye pain, retina! 

hemorrhage, and vitreous floaters. The most frequent serious non-ocular adverse events were 

typical of those reported in this elderly population who receive intravitreal treatment for wet 

AMO; the most frequently reported events were falls, pneumonia, myocardial infarction, atrial 

fibrillation, breast cancer, and acute coronary syndrome. There were no notable differences 

among the study arms. 

Example 5: Phase I! Clinical Trial of VEGFT in Subjects with Diabetic Macular Edema 
{DME} 

[0062] In this study, 221 patients with clinicaHy significant DME with central macular 

involvement were randomized, and 219 patients were treated with balanced distribution over 

five groups, The control group received macu!ar laser therapy at baseline, and patients were 

eligible for repeat laser treatments, but no more frequently than at 16 week inter✓als. The 

: 
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remaining four groups received VEG FT by intravitrea! injection as foilows: Two groups received 

0.5 or 2 mg of VEG FT once every four weeks throughout the 12--month dosing period (0.504 

and 204, respectively). Two groups received three initial doses of 2 mg VEGFT once every 

four weeks (i.e., at baseline, and weeks 4 and 8), followed through week 52 by either once 

every 8 weeks dosing (2Q8) or as needed dosing with very strict repeat dosing criteria (PRN). 

Mean gains in visual acuity versus baseline were as shown in Table 2: 

Table 2 

Mean change in visual acuity 
at week 24 versus baseline 

n (letters) 

Laser 44 2,5 
--------------

VEGFT 0.5 mg 44 8.6~'* 
monthly (0.504) 

------······-- -------------------------- ---------------------

VEGFT 2 mg monthly 44 '11.4** 
(204) 

VEGFT 2 mg every 8 
42 8.5** weeks[al (208) 

VEGFT 2 mg as 45 i 0,3'"* neededlaJ (PRN) 
[aJ -- \ {' .- t:\ n ~ . i : ,. . -i - ) ' Fo!!ovv1ng ,h. e" 1. ,tt.a, m,mth!y oOSl',S 

** p < 0.01 versus laser 

Mean change in visuai acuity 
at week 52 versus baseline 

(letters) 

-i ,3 

11,0** 

13.1 ** 

9,7** 

12.0** 

[0063] In this study, the visual acuity gains achieved with VEGFT administration at week 24 

were maintained or numerically improved up to completion of the study at week 52 in ali VEG FT 

study groups, induding 2 mg dosed every other month 

[0064J As demonstrated in the foregoing Examples, the administration of VEGFT to patients 

suffering from angiogenic eye disorders (e.g., AMO and DME) at a frequency of once every 8 

weeks, following a single initial dose and two secondary doses administered four weeks apart, 

resulted in significant prevention of moderate or severe vision loss or improvements in visual 

acuity. 

Example 6: A Randomized, Multicenter, Doubk~"Masked Trial in Treatment Na'ive Patients 
with Macular Edema Secondary to CRVO 

[0065] In this randomized, double-masked, Phase 3 study, patients received 6 monthly 

inj~Jctions of either 2 mg intravitrea! VEGFT (114 patients) or sham injections (73 patients). 

From Week 24 to Week 52, al! patients received 2 mg VEGFT as-needed (PRN) according to 

retreatment criteria_ Thus, "sham-treated patients" means patients who received sham injections 

once every four weeks from Week O through Week 20, followed by intravitreal VEGFT as 

needed from Week 24 through Week 52. "VEGFT-treated patients" means patients who 

received VEGFT intravitrea! injections once every four weeks from Week O through Week 20, 

followed by intravitrea! VEGFT as needed from vVeek 24 through Week 52. The primary 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 54



WO 2012/097019 PCT/0S2012/020855 

endpoint was the proprniion of patients who gained ?::15 ETDRS letters from baseline at Week 

24. Secondary visual, anatomic, and Quality of Life NE! VFQ-25 outcomes at Weeks 24 and 52 

were also evaluated. 

[0066) At Week 24, 56.1 % of VEG FT-treated patients gained ;::15 ETDRS letters from 

baseline vs 12.3':l/o of sham-treated patients (P<0.0001). Similarly, at Week 52, 55.3% of 

VEG FT-treated patients gained ;::15 letters vs 30.1 % of sham-treated patients (P<0.01 ). At 

Week 52, VEGFT-treated patients gained a mean of 16.2 letters vs 3.8 letters for sham--treated 

patients (P<0.001). Mean number of injections was 2.7 for VEGFT-treated patients vs 3.9 for 

sham-treated patients. Mean change in central retina! thickness was -413.0 µm for VEGFT

treated patients vs -381.8 µm for sham-treated patients. The proportion of patients with ocular 

neovascularization at Week 24 were 0% for VEGFT-treated patients and 6.8% for sham--treated 

patients, respectively; at Week 52 after receiving VEGFT PRN, proportions were 0% and 6.8% 

for VEG FT-treated and sham-treated. At Week 24, the mean change from baseline in the VFQ-

25 total score was 7.2 vs 0.7 for the VEGFT-treated and sham-treated groups; at Week 52, the 

scores were 7.5 vs 5:1 for the VEGFT-treated and sham-treated groups. 

[0067] This Example confirms that dosin9 monthly with 2 mg intravitreal VEGFT injection 

resulted in a statistically significant improvement in visual acuity at Week 24 that was 

maintained through Week 52 with PRN dosing compared with sham PRN treatment. VEGFT 

was generally we!i tolerated and had a generally favorable safety profile. 

SEQUENCES 

[0068] SEQ ID NO:1 (DNA sequence having 1377 nucleotides): 

ATGGTCAGCTACTGGGACACCGGGGTCCTGCTGTGCGCGCTGCTCAGCTGTCTGCTTCTC 

ACAGGATCTAGTTCCGGAAGTGATACCGGTAGACCTTTCGTAGAGATGTACAGTGAAATCC 

CCGAAATTATACACATGACTGAAGGAAGGGAGCTCGTCATTCCCTGCCGGGTTACGTCAC 
CTAACATCACTGTTACTTTAAMAAGTTTCCACTTGACACTTTGATCCCTGATGGAAAACGC 
ATAATCTGGGACAGTAGAAAGGGCTTCATCATATCAAATGCAACGTACAAAGAAATAGGGC 
TTCTGACCTGTGAAGCAACAGTCAATGGGCATTTGTATAAGACAAACTATCTCACACATCGA 
CAAACCAATACAATCATAGATGTGGTTCTGAGTCCGTCTCATGGAATTGAACTATCTGTTGG 

AGAAAAGCTTGTCTTAAATTGTACAGCAAGAACTGAACTAAATGTGGGGATTGACTTCAACT 

GGGMTACCCTTCTTCGAAGCATCAGCATAAGAAACTTGTAAACCGAGACCTAAAAACCCA 

GTCTGGGAGTGAGATGAAGAAATTTTTGAGCACCTT Af\CTATAGATGGTGT N\CCCGGAGT 

GACCAAGGATTGTACACCTGTGCAGCATCCAGTGGGCTGATGACCAAGAAGAACAGCACA 

TTTGTCAGGGTCCATGAAAAGGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAA 

CTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATC 

TCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT 

CAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGG 

AGGAGCAGTACN\CAGCACGTACCGTGTGGTCAGCGTCCT CACCGTCCTGCACCAGGACT 
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GGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCG 

AGMi\ACCATCTCCM!:,,,GCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCC 

CATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCrrcT 

ATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAG 

ACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCrrCCTCT ACAGCAAGCTCACCGTG 

GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTG 

CAC/\ACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGT AAA TGA 

[0069] SEQ ID NO:2 (polypeptide sequence having 458 amino acids): 

MVSYWDTGVLLCALLSCLLL TGSSSGSDTGRPFVEMYSEIPE!IHMTEGRELVIPCRVTSPNffV 

TLKKFPLDTUPDGKRIIWDSRKGFIISNATYKE !GLLTCEA TVNGHL YKTNYL THRQTNTl!DWLS 

PSHG!ELSVGEKLVLNCTARTELNVG!DFNWEYPSSKHQHKKLVNRDLKTQSGSEMKKFLSTL T 

IDGVTRSDQGL YTCAASSGLMTKKNSTFVRVHEKDKTHTCPPCPAPELLGGPSVFLFPPKPKD 

TLM!SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWSVL TVLHQD 

WLNGKEYKCKVSNKALPAP!EKT!SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSD 

!AVEWESNGQPENNYKTTPPVLDSDGSFFL YSKL TVDKSRWQQGNVFSCSVMHEALHNHYTQ 

KSLSLSPGK 

[0070] The present invention is not to be limited in scope by the specific embodiments 

described herein. Indeed, various modlfications of the invention in addition to those described 

herein will become apparent to those ski!ied in the aii from the foregoing description and the 

accompanying figures, Such modifications are intended to fall within the scope of the appended 

claims. 
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·1. A method for treating an angiogenic eye disorder in a patient, said method 

comprising sequentially administering to the patient a single initial dose of a VEGF antagonist, 

followed by one or more secondary doses of the VEGF antagonist, followed by one or more 

tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 2 to 4 weeks after the immediately 

prec(-.ding dose; and 

wherein each tertiary dose is administered at least 8 weeks after the immediately 

preceding dose. 

2. The method of claim 1, wherein onfy a single secondary dose is administered to 

the patient, and wherein the single secondary dose is administered 4 weeks after the initial dose 

of the VEGF antagonist. 

3. The method of claim 1, wherein only two secondary doses are administered to the 

patient, and wherein each secondary dose is administered 4 weeks after the immediately 

preceding dose. 

4. The method of claim 3, wherein each tertiary dose is administered 8 weeks after 

the immediately preceding dose. 

5. The method of claim 1, wherein at least 5 tertiary doses of the VEGF antagonist 

are administered to the patient, and wherein the first four tertiary doses are administered 8 

weeks after the immediately preceding dose, and wherein each subsequent tertiary dose is 

administered 8 or 12 weeks aftEJr the immediately preceding dose. 

6. The method of claim 1, wherein the angiogenic eye disorder is selected from the 

group consisting of: age related macular degeneration, diabetic retinopathy, diabetic macular 

edema, central retinal vein occlusion and corneal neovascularization. 

7. The method of claim 6, wherein the angiogenic eye disorder is age related 

macular degeneration. 

8. The method of claim 1, wherein the VEGF antagonist is an anti-VEGF antibody or 

fragment thereof, an anti-VEGF receptor antibody or fragment thereof, or a VEGF receptor

based chimeric molecule. 

9. The method of claim 8, wherein the VEGF antagonist is a VEGF receptor-based 

chimeric moiecu!e. 
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10. The method of claim 9, wherein the VEGF receptor-based chimeric molecule 

comprises VEGFR1 R2--FctC 1 (a) encoded by the nucleic acid sequence of SEQ ID NO: 1. 

11. The method of claim 9, wherein the VEGF receptor-based chimeric molecule 

comprises ( 1) a VEGFR1 component comprising amino acids 27 to 129 of SEQ ID N0:2; (2) a 

VEGFR2 component comprising amino adds 130--231 of SEQ !D N0:2; and (3) a 

multimerization component comprising amino acids 232-457 of SEQ ID N0:2. 

12. The method of claim 1, wherein all doses of the VEGF antagonist are 

administered to the patient by topical administration or by intraocular administration. 

13. The method of claim 12, wherein all doses of tlie VEGF antagonist art=.i 

administered to the patient by intraocular administration. 

14. The method of claim 13, wherein the intraocular administration is intravitreal 

administration. 

15. The method of claim 11, wherein al! doses of the VEGF antagonist are 

administered to the patient by topical administration or by intraocu!ar administration. 

16. The method of claim 15, wherein al! doses of the VEGF antagonist are 

administered to the patient by intraocular administration. 

17. The method of claim 16, wherein the intraocu!ar administration is intravitreal 

administration. 

18. The method of claim 17, wherein ail doses of the VEGF antagonist comprise from 

about 0.5 mg to about 2 mg of the VEGF antagonist 

19. The method of claim 18, wherein ail doses of the VEGF antagonist comprise 0.5 

mg of the VEGF antagonist. 

20. The meU10d of claim 18, wherein all doses of the VEGF antagonist comprise 2 mg 

of the VEGF antagonist 

21. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VE.GF antagonist, followed by one or more secondary doses of the VEGF antagonist, 

fo!!owed by one or more teiiiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 2 to 4 weeks after the immediateiy 

preceding dose; and 
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wherein each tertiary dose is administered at least 8 weeks after the immediate!y 

preceding dose. 

22. The VEGF antagonist of ciaim 21, wherein only a single secondary dose is 

administered to the patient, and wherein the single secondary dose is administered 4 weeks 

after the initial dose of the VEGF antagonist. 

23. The VEGF antagonist of c!aim 21, wherein only two secondary doses are 

administered to the patient, and wherein each secondary dose is administered 4 weeks after the 

immediately preceding dose. 

24. The VEGF antagonist of any one of claims 21 to 23, wherein each tertiary dose is 

administered 8 weeks after the immediately preceding dose. 

25. The VEGF antagonist of any one of claims 21 to 23, wherein at least 5 tertiary 

doses of the VEGF antagonist are administered to the patient, and wherein the first four tertiary 

doses are administered 8 weeks after the immediately preceding dose, and wherein each 

subsequent tertiary dose ls administered 8 or 12 weeks after the immediately preceding dose. 

26. The VEGF antagonist of any one of claims 21 to 25, wherein the angiogenic eye 

disorder is selected from the group consisting of: age related macular degeneration, diabetic 

retinopathy, diabetic macular edema, central retina! vein occlusion and corneal 

neovascu!arization. 

27. The VEGF antagonist of claim 26, wherein the angiogenic eye disorder is age 

related macular degeneration. 

28. The VEGF antagonist of any one of claims 21 to 27, wherein the VEGF antagonist 

is an anti-VEGF antibody or fragment thereof, an anti-VEGF receptor antibody or fragment 

thereof, or a VEGF receptor-based chimeric molecule. 

29. The VEGF antagonist of claim 28, wherein the VEGF antagonist is a VEGF 

receptor-based chimeric molecule. 

30. The VEGF antagonist of claim 29, wherein the VEGF receptor-based chimeric 

molecule comprises VEGFR1 R2-Fc,0,.C 1 (a) encoded by the nucleic acid sequence of SEQ ID 

NO:1. 

31. The VEGF antagonist of claim 29, wherein the VEGF receptor-based chimeric 

molecule comprises (1) a VEGFR1 component comprising amino adds 27 to 129 of SEQ ID 

NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of SEQ !D NO:2; and (3) a 

multimeriz.ation component comprising amino acids 232-457 of SEO ID NO:2, 
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32. The VEGF antagonist of any one of claims 21 to 31, wherein al! doses of the 

VEGF antagonist are administered to the patient by topical administration or by intraocular 

administration. 

The VEGF antagonist of claim 32, wherein all doses of the VEGF antagonist are 

administered to the patient by intraocu!ar administration. 

34. The VEGF antagonist of claim 33, wherein the intraocu!ar administration is 

intravitreal administration. 

35. The VEGF antagonist of claim 34, wherein all doses of the VEGF antagonist 

comprise from about 0.5 mg to about 2 mg of the VEGF antagonist. 

36. The VEGF antagonist of claim 35, wherein all doses of the VEGF antagonist 

comprise 0.5 mg of the VEGF antagonist. 

37. The VEGF antagonist of claim 35, wherein ail doses of the VEGF antagonist 

comprise 2 mg of the VEGF antagonist. 
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SEQUENCE LISTING 

<110> Regeneron Pharmaceuticals, Inc. 

<120> Use of a VEGF Antagonist to Treat Angiogenic Eye Disorders 

<130> 725A-WO 

<140> To be assigned 
<141> Filed herewith 

<150> 61/432,245 
<151> 2011-01-13 

<150> 61/434,836 
<151> 2011-01-21 

<150> 61/561,957 
<151> 2011-11-21 

<160> 2 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1377 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 1 
atggtcagct actgggacac cggggtcctg ctgtgcgcgc tgctcagctg tctgcttctc 
acaggatcta gttccggaag tgataccggt agacctttcg tagagatgta cagtgaaatc 
cccgaaatta tacacatgac tgaaggaagg gagctcgtca ttccctgccg ggttacgtca 
cctaacatca ctgttacttt aaaaaagttt ccacttgaca ctttgatccc tgatggaaaa 
cgcataatct gggacagtag aaagggcttc atcatatcaa atgcaacgta caaagaaata 
gggcttctga cctgtgaagc aacagtcaat gggcatttgt ataagacaaa ctatctcaca 
catcgacaaa ccaatacaat catagatgtg gttctgagtc cgtctcatgg aattgaacta 
tctgttggag aaaagcttgt cttaaattgt acagcaagaa ctgaactaaa tgtggggatt 
gacttcaact gggaataccc ttcttcgaag catcagcata agaaacttgt aaaccgagac 
ctaaaaaccc agtctgggag tgagatgaag aaatttttga gcaccttaac tatagatggt 
gtaacccgga gtgaccaagg attgtacacc tgtgcagcat ccagtgggct gatgaccaag 
aagaacagca catttgtcag ggtccatgaa aaggacaaaa ctcacacatg cccaccgtgc 
ccagcacctg aactcctggg gggaccgtca gtcttcctct tccccccaaa acccaaggac 
accctcatga tctcccggac ccctgaggtc acatgcgtgg tggtggacgt gagccacgaa 
gaccctgagg tcaagttcaa ctggtacgtg gacggcgtgg aggtgcataa tgccaagaca 
aagccgcggg aggagcagta caacagcacg taccgtgtgg tcagcgtcct caccgtcctg 
caccaggact ggctgaatgg caaggagtac aagtgcaagg tctccaacaa agccctccca 
gcccccatcg agaaaaccat ctccaaagcc aaagggcagc cccgagaacc acaggtgtac 
accctgcccc catcccggga tgagctgacc aagaaccagg tcagcctgac ctgcctggtc 
aaaggcttct atcccagcga catcgccgtg gagtgggaga gcaatgggca gccggagaac 
aactacaaga ccacgcctcc cgtgctggac tccgacggct ccttcttcct ctacagcaag 
ctcaccgtgg acaagagcag gtggcagcag gggaacgtct tctcatgctc cgtgatgcat 
gaggctctgc acaaccacta cacgcagaag agcctctccc tgtctccggg taaatga 

<210> 2 
<211> 458 
<212> PRT 
<213> Artificial Sequence 

60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1377 
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<220> 
<223> Synthetic 

<400> 2 
Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser 

1 5 10 15 
Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Ser Asp Thr Gly Arg Pro 

20 25 30 
Phe Val Glu Met Tyr Ser Glu Ile Pro Glu Ile Ile His Met Thr Glu 

35 40 45 
Gly Arg Glu Leu Val Ile Pro Cys Arg Val Thr Ser Pro Asn Ile Thr 

50 55 60 
Val Thr Leu Lys Lys Phe Pro Leu Asp Thr Leu Ile Pro Asp Gly Lys 
65 70 75 80 
Arg Ile Ile Trp Asp Ser Arg Lys Gly Phe Ile Ile Ser Asn Ala Thr 

85 90 95 
Tyr Lys Glu Ile Gly Leu Leu Thr Cys Glu Ala Thr Val Asn Gly His 

100 105 110 
Leu Tyr Lys Thr Asn Tyr Leu Thr His Arg Gln Thr Asn Thr Ile Ile 

115 120 125 
Asp Val Val Leu Ser Pro Ser His Gly Ile Glu Leu Ser Val Gly Glu 

130 135 140 
Lys Leu Val Leu Asn Cys Thr Ala Arg Thr Glu Leu Asn Val Gly Ile 
145 150 155 160 
Asp Phe Asn Trp Glu Tyr Pro Ser Ser Lys His Gln His Lys Lys Leu 

165 170 175 
Val Asn Arg Asp Leu Lys Thr Gln Ser Gly Ser Glu Met Lys Lys Phe 

180 185 190 
Leu Ser Thr Leu Thr Ile Asp Gly Val Thr Arg Ser Asp Gln Gly Leu 

195 200 205 
Tyr Thr Cys Ala Ala Ser Ser Gly Leu Met Thr Lys Lys Asn Ser Thr 

210 215 220 
Phe Val Arg Val His Glu Lys Asp Lys Thr His Thr Cys Pro Pro Cys 
225 230 235 240 
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 

245 250 255 
Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 

260 265 270 
Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 

275 280 285 
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 

290 295 300 
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
305 310 315 320 
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 

325 330 335 
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 

340 345 350 
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu 

355 360 365 
Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 

370 375 380 
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
385 390 395 400 
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 

405 410 415 
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 

420 425 430 
Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 

435 440 445 
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 

450 455 
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USE OF A VEGF ANTAGONIST TO TREATANGIOGENIC EYE DISORDERS 

FIELD OF THE INVENTION 

[0001] The present invention relates to the fie!d of therapeutic treatments of eye disorders, More 

specifically, the invention relates to the administration of VEGF antagonists to treat eye disorders 

caused by or associated with angiogenesis. 

BACKGROUND 
[0002] Severa! eye disorders are associated with pathological angiogenesis. For example, the 

development of age-related macular degeneration (AMO) is associated with a process called 

choroida! neovascularization (CNV). Leakage from the CNV causes macular t~derna and collection 

of fluid beneath the macula resulting in vision foss. Diabetic macular edema (OME} is another eye 

disorder with an angiogenic component. DME is the most prevalent cause of moderate vision loss 

in patients with diabetes and ls a common complication of diabetic retinopathy, a disease affecting 

the blood vessels of the retina. Clinically significant DME occurs when fluid leaks into the center of 

the macula, the light-sensitive pati of the retina responsible for sharp, direct vision. Fluid in the 

macula can cause severe vision loss or blindness. Yet another eye disorder associated with 

abnormal angiogenesls is central retinal vein occlusion (CRVO). CRVO ls caused by obstruction of 

the centrai retina! vein that leads to a back-up of blood and fluid in the retina. The retina can also 

become ischemic, resulting in the growth of new, Inappropriate blood vessels that can cause further 

vision loss and more serious complications. Release of vascular endothelial growth factor (VEGF) 

contributes to increased vascular permeability in the eye and inappropriate new vessel growth. 

Thus, inhibiting the angiogenic~promoting properties of VEGF appears to be an effective strategy 

for treating angiogenic eye disorders. 

[0003] Current FDA-approved treatments of angiogenic eye disorders such as AMO and CRVO 

include the administration of an anti-VEGF antibody called raniblzumab ( Lucentis®, Genentech, 

Inc.) on a monthly basis by lntravitreal injection, 

[0004] Methods for treating eye disorders using VEGF antagonists are mentioned in, e.g., US 

7,303,746; US 7,306,799; US 7,300,563; US 7,303,748; and US 2007/0190058. Nonetheless, 

there remains a need in the art for new administration regimens for angiogenic eye disorders, 

especially those which allow for less frequent dosing while maintaining a high level of efficacy, 

BRIEF SUMMARY OF THE iNVENTION 

[0005] The present invention provides methods for treating angiogenic eye disorders. The 

methods of the invention comprise sequentially administering multiple doses of a VEGF antagonist 

to a patient over time. In particular, the methods of the invention comprise sequentially 

-1-
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administering to the patient a sing!e initial dose of a VEGF antagonist, followed by one or more 

secondary doses of the VEGF antagonist, followed by one or more tertiary doses of the VEGF 

antagonists. The present inventors have surprisingly discovered that beneficial therapeutic effects 

can be achieved in patients suffering from angiogenic e)/e disorders by administering a VEGF 

antagonist to a patient at a frequency of once every 8 or more weeks, especiaHy when such doses 

are preceded by about three doses administered to the patient at a frequency of about 2 to 4 

weeks. Thus, according to the methods of the present invention, each secondary dose of VEGF 

antagonist is administered 2 to 4 weeks after the immediately preceding dose, and each tertiary 

dose is administered at !east 8 weeks after the immediateiy preceding dose. An exampfe of a 

dosing regimen of the present invention is shown in Figure 1. One advantage of such a dosing 

regimen is that, for most of the course of treatment (f,e., the tertiary doses), it allows for less 

frequent dosing (e.g., once every 8 weeks) compared to prior administration regimens for 

angiogenic eye disorders which require monthly administrations throughout the entire course of 

treatment. (See, e.g,, prescribing information for LucenUs® [ranibizumab], Genentech, Inc.). 

[0006] The methods of the present invention can be used to treat any angiogenic eye disorder, 

including, e.g., age related macufar degeneration, diabetic retinopathy, diabetic macu!ar edema, 

central retinal vein occlusion, corneal neovascuiarization, etc. 

[0007J The methods of the present invention comprise administering any VEGF antagonist to the 

patient In one embodiment, the VEGF antagonist comprises one or more VEGF receptor-based 

chimeric molecule(s}, (also referred to herein as a "VEGF-Trap" or "VEGFT"). An exemplary VEGF 

antagonist that can be used in the context of the present invention is a multimeric VEGF-binding 

protein comprising two or more VEGF receptor-based chimeric molecules referred to herein as 

"VEGFR1 R2-Fc/:,.C1 (a)." 

[0008} Various administration routes are contemplated for use in the methods ot the present 

invention, including, e.g., topical administration or intraocu!ar administration (e.g., intravitrea! 

administration). 

[0009} Other embodiments of the present invention will become apparent from a review of the 

ensuing detailed description, 

BRIEF DESCRIPTION OF THE FIGURE 

f0010J f.l9.!drnJ. shows an exemplary dosing regimen of the present invention. !n this regimen, a 

single ".initial dose" of VEGF antagonist ("VEG FT") is administered at the beginning of the treatment 

regimen (i,e. at "week O"), two "secondary doses" are administered at weeks 4 and 8, respectively, 

and at least six "tertiary doses" are administered once every 8 weeks thereafter, f.e., at weeks 16, 

24, 32, 40, 48, 56, etc.). 
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DETAILED DESCRIPTION 

[0011] Before the present invention is described, it is to be understood that this invention is not 

limited to particular methods and experimental conditions described, as such methods and 

conditions may vary. It is a!so to be understood that the terminology used herein is for the purpose 

of describing particular embodiments only, and is not intended to be limiting, since the scope of the 

present invention will be limited oniy by the appended claims. 

[0012] Unless defined otherwise, all technical and scientific terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art to which this invention belongs. 

As used herein, the term "about," when used in reforence to a particular recited numerical value, 

means that the value may vary from the recited value by no more than 1 %. Foi· example; as used 

herein, the expression "about 100" includes 99 and 101 and all values in between (e.g., 99.1, 99.2, 

99.3, 99A, etc.).. 

f0013] Although any methods and materials similar or equivalent to those described herein can be 

used in the practice or testing of the present invention, the preferred methods and materials are 

now described. All publications mentioned herein are incorporated herein by reference to describe 

in their entirety. 

DOS!NG REGIMENS 

[0014] The present invention provides methods for treating angiogenic eye disorders. The 

methods of the invention comprise sequentially administering to a patient multiple doses of a VEGF 

antagonist. As used herein, "sequentially administering" means that each dose of VEGF antagonist 

is administered to the patient at a different point in time, e.g., on different days separated by a 

predetermined interval (e.g., hours, days, weeks or montr1s). The present invention includes 

methods which comprise sequentially administering to the patient a single initial dose of a VEGF 

antagonist, followed by one or more secondary doses of the VEGF antagonist, followed by one or 

more tertiary doses of the VEGF antagonist 

(0015} The terms "initial dose," "secondary doses," and "tertiary doses," refer to the temporal 

sequence of administration of the VEGF antagonist Thus, the "initial dose" is the dose which is 

administered at the beginning of the treatment regimen (also referred to as the "base!ine dose"); the 

"secondary doses" are the doses which are administered after the initial dose; and the "tertiary 

doses" are the doses whfch are administered after the secondary doses. The initial, secondary, 

and tertiary doses may all contain the same amount of VEGF antagonist, but wi!l generally differ 

from one another in terms of frequency of administration. In certain embodiments, however, the 
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amount of VEGF antagonist contained in the initial, secondary and/or tertiary doses will vary from 

one another (e,g., adjusted up or down as appropriate) during the course of treatment. 

[0016] In one exemplary embodiment of the present invention, each secondary dose is 

administered 2 to 4 ( e,g., 2, 2½, 3, 3½, or 4) weeks after the immediately preceding dose, and each 

tertiary dose is administered at least 8 (e.g., 8, 8½, 9, 9½, 10, 10½, 11, ·11½, 12, 12½, 13, 13½, 14, 

14½, or more) weeks after the immediately pi·eceding dose. The phrase "the immediately 

preceding dose,'' as used herein, means, in a sequence of multiple administrations, the dose of 

VEGF antagonist which is administered to a patient prior to the administration of the very next dose 

in the sequence with no intervening doses. 

[0017] ln one exemplary embodiment of the present invention, a single initial dose of a VEGF 

antagonist is administered to a patient on the first day of the treatment regimen (i.e., at week 0}, 

followed by two secondary doses, each administered four weeks after the immediately preceding 

dose (i.e., at week 4 and at week 8), followed by at least 5 tertiary doses, each administered eight 

weeks after the immediately preGeding dose (f.e,, at weeks 16, 24, 32, 40 and 48). The tertiary 

doses may continue (at intervals of 8 or more weeks) indefinitely during the course of the treatment 

regimen. This exemplary administration regimen is depicted graphically in Figure 1. 

{0018) The methods of the invention may comprise administering to a patient any number of 

secondary and/or tertiary doses of a VEGF antagonist. For example, in certain embodiments, only 

a single secondary dose is administered to the patient In other embodiments, two or more (e.g., 2, 

3, 4, 5, 6, 7, 8, or more) secondary doses are administered to the patient. Likewise, in certain 

embodiments, only a single tertiary dose is administered to the patient In other embodiments, two 

or more (e.g,, 2, 3, 4, 5, 6, 7, 8, or more) tertiary doses are administered to the patient. 

[0019] In embodiments involving multiple secondary doses, each secondary dose may be 

administered at the same frequency as the other secondary doses. For example, each secondary 

dose may be administered to the patient 4 weeks after the immediately preceding dose. Similarly, 

in embodiments involving multiple tertiary doses, each tetiiary dose may be administered at the 

same frequency as the other tertiary doses. For example, each tertiary dose may be administered 

to the patient 8 weeks after the immediately preceding dose. Alternatively, the frequency at which 

the secondary and/or tertiary doses are administered to a patient can vary over the course of the 

treatment regimen. For example, the present invention includes methods which comprise 

administering to the patient a single initial dose of a VEGF antagonist, followed by one or more 

secondary doses of the VEGF antagonist, followed by at least 5 tertiary doses of the VEGF 

antagonist, wherein the first four tertiary doses are administered 8 weeks after the irnmediateiy 

preceding dose, and wherein each subsequent tertiary dose is administered from 8 to 12 (e.g., 8, 

8½, 9, 9½, 10, 10%, 11, 11 ½, 12) weeks after the immediately preceding dose. The frequency of 
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administration may also be adjusted during the course of treatment by a physician depending on 

the needs of the individual patient following clinical examination. 

VEGF ANTAGONISTS 

[0020] The methods of the present invention comprise administering to a patient a VEGF 

antagonist according to specified dosing regimens. As used herein, the expression "VEGF 

antagonist" means any molecule that blocks, reduces or interteres with the normal biological activity 

of VEGF. 

{0021] VEGF antagonists include molecules which interfere with the interaction between VEGF 

and a natural VEGF receptor, e,g., molecules which bind to VEGF or a VEGF receptor and prevent 

or otherNise hinder the interaction between VEGF and a VEGF receptor. Specific exemplary VEGF 

antagonists include anti-VEGF antibodies, anti-VEGF receptor antibodies, and VEGF receptor

based chimeric molecules (also referred to herein as "VEGF~Traps"). 

[0022] VEGF receptor-based chimeric molecules include chimeric po!ypeptides which comprise 

two or more irnmunoglobulin (lg)--like domains of a \/EGF receptor such as VEGFRi (aiso referred 

to as F!t1) and/or VEGFR2 ( also referred to as Flk 1 or KOR), and may also contain a multimerizing 

domain (e.g., an Fe domain which facilitates the multimerization [e.g., dimerizationJ of two or more 

chimeric polypeptides). An exemplary VEGF receptor-based chimeric molecule is a molecule 

referred to as VEGFR1 R2-FcllC1 (a) which is encoded by the nucleic acid sequence of SEQ ID 

NO:1, VEGFR1 R2-Fcl\C1 (a) comprises three components: (1) a VEGFR1 component comprising 

amino acids 27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130 to 

231 of SEQ !D NO:2; and (3) a multimerization component ("FcAC1 (a)") comprising amino acids 

232 to 457 of SEQ ID NO:2 (the C-termina! amino acid of SEQ ID NO:2 [/e., K458] may or may noi 

be lnduded in the VEGF antagonist used in t!1e methods of the invention; see r:.g,, US Patent 

7,396,664), Amino acids 1·26 of SEQ ID NO:2 are the signal sequence. 

{0023] The VEGF antagonist used in the Examples set forth herein below is a dimeric molecuie 

comprising two VEGFR1 R2-FcliC1 (a) molecu!es and is referred to herein as "VEG FT." Additional 

VEGF receptor-based chimer•ic molecules which can be used in the context of the present invention 

are disclosed !n US 7,396,664, 7,303,746 and WO 00/75319. 

ANGIOGENIC EYE DISORDERS 

[0024J The methods of the present invention can be used to treat any angiogenic eye disorder. 

The expression "angiogenic eye disorder," as used herein, means any disease of the eye which is 

caused by or assoclated with the growth or proliferation of blood vessels or by blood vessel 

leakage. Non-limiting examples of angiogenic eye disorders that are treatable using the methods of 
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the present invention include choroida! neovascularization, age--re!ated macular degeneration 

(AMD), diabetic retinopathies, diabetic macu!ar edema (DME), central retinal vein ocdusion 

(CRVO), corneal neovascularization, and retinal neovascularization. 

PHARMACEUTICAL FORMULATIONS 

[0025] The present invention includes methods in which the VEGF antagonist that is administered 

to the patient is contained within a pharmaceutical formulation. The pharmaceutical formulation 

may comprise the VEGF antagonist along with at least one inactive ingredient such as, e.g., a 

pharmaceutically acceptable carrier. Other agents may be incorporated into the pharmaceutical 

composition to provide improved transfer, delivery, tolerance, and the like. The term 

"pharmaceutically acceptable" means approved by a regulatory agency of the Federa! or a state 

government or iisted in the U.S. Pharmacopeia or other generally recognized pharmacopeia for use 

in animals, and more particularly, in humans. The term "carrier" refers to a diluent, adjuvant, 

excipient, or vehicle with which the antibody is administered. A multitude of approprlate 

formulations can be found in the formulary known to all pharmaceutical chemists: Remington's 

Pharmaceutical Sciences (15th ed, Mack Publishing Company, Easton, Pa., 1975), particularly 

Chapter 87 by Blaug, Seymour, therein. These formulations include, for example, powders, pastes, 

ointments, jellies, waxes, oils, lipids, lipid {cationic or anionic) containing veslcies (such as 

LlPOFECTINTM), DNA conjugates, anhydrous absorption pastes, oil-in-water and water-in-oil 

emulsions, emulsions carbowax (polyethytene glycols of various molecular weights), semi-solid 

gels, and semi-solid mixtures containing carbowax. Any of the foregoing mixtures may be 

appropriate in the context of the methods of the present invention, provided that the VEGF 

antagonist is not inactivated by the formulation and the formulation is physiologically compatible 

and tolerable with the route of administration, See also Powel! et aL PDA ( 1998) J Pharm Sci 

TechnoL 52:238-311 and the citations therein for additional information related to excipients and 

carriers vvel! known to pharmaceutical chemists. 

[0026] Pharmaceutical formulations useful for administration by injection in the context of the 

present invention may be prepared by disso!ving, suspending or emulsifying a VEGF antagonist in 

a sterile aqueous medium or an oily medium conventionally used for injections. As the aqueous 

medium for injections, tr1ere are, for example, physiological saline, an isotonic solution containing 

glucose and other auxiliary agents, etc., which may be used in combination with an appropriate 

so!ubi!lzing agent such as an alcohol (e.g., ethanol), a polya!cohol (e.g., propylene glycol, 

po!yethy·lene glycol), a nonionic surfactant [e.g., polysorbate 80, HCO-50 (po!yoxyethylene (50 mol} 

adduct of hydrogenated castor oil)], etc. As the oily medium, there may be employed, e.g., sesame 

oil, soybean oil, etc., which may be used in combination witt1 a so!ubi!izing agent such as benzyl 
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benzoate, benzy! alcohol, etc. The injection thus prepared can be filled in an appropriate ampoule if 

desired, 

MODES OF ADMINISTRATION 

[0027] The VEGF antagonist (or pharmaceutical formulation comprising the VEGF antagonist) 

may be administered to the patient by any known delivery system and/or adrninistraHon method. !n 

certain embodiments, the VEGF antagonist is administered to the patient by ocular, intraocular, 

intravitrea! or subconjunctival injection. In other embodiments, the VEGF antagonist can be 

administered to the patient by topical administration, e,g., via eye drops or other liquid, gel, ointment 

or fluid which contains the VEGF antagonist and can be applied directly to the eye. Other possible 

routes of administration include, e.g., intraderma!, intramuscular, intraperitoneal, intravenous, 

subcutaneous, intranasai, epidural, and oraL 

AMOUNT OF VEGF ANTAGONIST ADMINISTERED 

[0028] Each dose of VEGF antagonist administered to the patient over the course of the treatment 

regimen may contain the same, or substantially the same, amount of VEGF antagonist. 

Alternatively, the quantity of VEGF antagonist contained within the individual doses may vary over 

the course of the treatment regimen. For example, ln certain embodiments, a first quantity of VEGF 

antagonist is administered in the initial dose, a second quantity of VEGF antagonist ls administered 

in the secondary doses, and a third quantity of VEGF antagonist is administered in the tertiary 

doses. The present invention contemplates dosing schemes in whtch the quantity of VEGF 

antagonist contained within the individual doses increases over time (e.g., each subsequent dose 

contains more VEGF' antagonist than the iast), decreases over time (e,g,, each subseqL;ent dose 

contains less VEGF antagonist than the last), initially increases then decreases, initially decreases 

then increases. or remains the same throughout the course of the administration regimen. 

(0029] The amount of VEGF antagonist administered to the patient in each dose is, in most 

cases, a therapeutically effective amount. As used herein, the phrase "therapeuticai!y effective 

amount" means a dose of VEGF antagonist that results in a detectable improvement in one or more 

symptoms or indicia of an angiogenic eye disorder, or a dose of VEGF antagonist that inhibits, 

prevents, lessens, or de!ays the progression of an angiogenic eye disorder. In the case of an anti

VEG F antibody or a VEGF receptor.based chimeric molecule such as VEGFR1 R2-Fcl\C1(a), a 

therapeutically effective amount can be from about 0.05 mg lo about 5 mg, e.g., about 0.05 mg, 

about 0.1 mg, about 0.15 mg, about 0.2 mg, about 0-25 mg, about 0,3 mg; about 0.35 mg, about 

0.4 mg, about 0.45 mg, about 0.5 mg, about 0.55 mg, about 0.6 mg, about 0.65 mg, about 0.7 mg, 

about 0,75 mg, about 0.8 mg, about 0.85 mg, about 0.9 mg, about 1.0 mg, about 1.05 mg, about 
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L 1 mg, about 1.15 mg, about 1-2 mg, about 1.25 mg, about i.3 mg, about 1.35 mg, about 1.4 mg, 

about 1.45 mg, about 1.5 mg, about 1.55 mg, about i .6 mg, about 1.65 mg, about 1.7 mg, about 

1. 75 mg, about 1,8 mg, about 1.85 mg, about 1.9 mg, about 2.0 mg, about 2.05 mg, about 2.1 mg, 

about 2.15 mg, about 2.2 mg, about 2.25 mg, about 2.3 mg, about 2.35 mg, about 2,4 mg, about 

2.45 mg, about 2.5 mg, about 2.55 mg, about 2.6 mg, about 2.65 mg, about 2.7 mg, about 2.75 mg, 

about 2.8 mg, about 2.85 mg, about 2.9 mg, about 3 .. 0 mg, about 3.5 mg, about 4.0 rng, about 4.5 

mg, or about 5.0 mg of the antibody or receptor-based chimeric molecule. 

[0030] The amount of VEGF antagonist contained within Hie individual doses may be expressed 

in terms of milligrams of antibody per kilogram of patient body weight (i.e., mg/kg). For example, 

the VEGF antagonlst may be administered to a patient at a dose of about 0.0001 to about 10 mg/kg 

of patient body weight. 

TREATMENT POPULATION ANO EFFICACY 

[0031] The methods of the present invention are useful for treating angiogenic eye disorders in 

patients that have been diagnosed with or are at risk of being afflicted with an angiogenic eye 

disorder. Generally, the methods of the present invention demonstrate efficacy within '104 weeks of 

the initiation of the treatment regimen (with the initial dose administered at "week O"), e.g., by the 

end of week 16, by the end of week 24, by the end of week 32, by the end of week 40, by the end of 

week 48, by the end of week 56, etc, In the context of methods for treating angiogenic eye 

disorders such as AMO, CRVO, and DME, "efficacy" means that from the initiation of treatment, the 

patient exhibits a loss of i 5 or fewer letters on the Early Treatment Diabetic Retinopathy Study 

(ETDRS) visual acuity chart. In certain embodiments, "efficacy" means a gain of one or more (e.g., 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or more) letters on the ETDRS chart from the tirne of initiation of 

treatment. 

EXAMPLES 

[0032] The following examples are put forth so as to provide those of ordinary skill in the art with a 

complete disdosure and description of how to rnake and use the methods and compositions of the 

invention, and are not intended to limit the scope of what the inventors regard as their invention, 

Efforts have been made to ensure accuracy with respect to numbers used (e.g., amounts, 

temperature, etc<) but some experimental errors and deviations should be accounted for. Unless 

indicated otherwise, parts are parts by weight, molecular weight is average molecular weight, 

temperature is in degrees Centigrade, and pressure is at or near atmospheric. 

[0033} The exemplary VEGF antagonist used in all Examples set forth betovv is a dimertc 

molecule having two functional VEGF binding units. Each functional binding unit is comprised of !g 
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domain 2 from VEGFR1 fused to lg domain 3 from VEGFR2, which in turn is fused to the hinge 

region of a human lgG1 Fe domain (VEGFR1R2~FcAC1(a); encoded by SEQ ID NO:1). This VEGF 

antagonist is referred to in the examples below as "VEGFT". For purposes of U1e following 

Examples, "monthly" doslng is equivalent to dosing once every four weeks. 

Example 1: Phase ! Clinical Trial of intravitreally Administered VEGF Receptor~Based 
Chimeric Molecule {VEGfT) in Subjects with Neovascular AMO 

{0034] In this Phase I study, 21 subjects with neovascular AMO received a sing!e intravitreal (!VT) 

dose of VEGFT. Five groups of three subjects eacl1 received elther 0.05, 0.15, 0.5, 2 or 4 mg of 

VEG FT, and a sixth group of six subjects received 1 mg. No serious adverse events related to the 

study drug, and no identifiable intraocuiar inflammation was reported. Preliminary results showed 

that, following injection of VEG FT, a rapid decrease in foveal thickness and macular volume was 

observed that was maintained through 6 weeks. At Day 43 across all dose groups, mean excess 

retinal thickness [excess retinal thickness = (retinal thickness - 179µ)] on optical coherence 

tomography (OCT) was reduced from 119µ to 27µ as assessed by Fast Macular Scan and from 

194µ to 60p as assessed using a single Posterior Pole scan. The mean increase in best corrected 

visual acuity (BCVA) was 4.75 letters, and BCVA was stable or improved in 95% of subjects. ln the 

2 highest dose groups (2 and 4 mg), the mean increase in BCVA was 13.5 letters, with 3 of 6 

subjects demonstrating improvement of 2: 3 lines. 

Example 2: Phase I! Clinical Trial of Repeated Doses of lntravitreally Administered VEGF 
Receptor~Based Chimeric Molecule {VEGFT) in Subjects with Neovascular AMD 

[0035] This study was a double-masked, randomized study of 3 doses {0.5, 2, and 4 mg) of 

VEG FT tested at 4-week and/or 12-week dosing intervals. There were 5 treatment arms in this 

study, as follows: i) 0.5 mg every 4 weeks, 2} 0.5 mg every 12. weeks, 3) 2 mg every 4 weeks, 4) 2 

mg every 12 weeks and 5) 4 mg every 12 weeks. Subjects were dosed at a fixed interval for the 

first 12 weeks, after whlch they were evaluated every 4 weeks for 9 months, during which additional 

doses were administered based on pre-specified criteria. AH subjects were then followed for one 

year after their last dose of VEG FT. Preliminary data from a pre-planned interim analysis indicated 

that VEG FT met lts primary endpoint of a statistically significant reduction in retinal thickness after 

12 weeks compared with baseline (al! groups combined, decrease of i35µ, p < 0.0001). Mean 

change from baseline ln visual acuity, a key secondary endpoint of the study, also demonstrated 

statistically significant frnprovernenl (aH groups combined, increase of 5.9 letters, p < 0.0001). 

Moreover, patients in the dose groups that received only a single dose, on average, demonstrated a 

decrease in excess retina! thickness (p < 0.000·1) and an increase in visual acuity (p = 0,012) at 12 
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weeks. There were no drug-related serious adverse events, and treatment with the VEGF 

antagonists was generally well-tolerated, The most common adverse events were those typically 

associated with intravitreal injectlons, 

Example 3: Phase i Clinical Trial of Systemically Administered VEGF Receptor-Based 
Chimeric Molecule (VEGFT) in StJbjects with Neovascular AMO 

[0036} This study was a placebo-controlled, sequential-group, dose-escalating safety, tolerability 

and bioeffect study of VEG FT by IV infusion in subjects with neovascu!ar AMO. Groups of 8 

subjects meeting eligibility criteria for subfoveal choroldal neovascularization (CNV) related to AMO 

were assigned to receive 4 IV injections of VEGFT or placebo at dose levels of 0.3, 1, or 3 mg/kg 

over an 8-week period. 

[0037] Most adverse events that were attributed to VEG FT were mild to moderate in severity, but 

2 of 5 subjects treated with 3 mg/kg experienced dose-limiting toxicity (DLT) (one with Grade 4 

hypertension and one with Grade 2 proteinuria); therefore, all subjects in the 3 mg/kg dose group 

did not enter the study. The mean percent changes in excess retinal thickness were: -12%, -10%, -

66%, and -60% for the placebo, 0.3, 1, and 3 mg/kg dose groups at day 15 (ANOVA p< 0.02), and -

5.6%, +47.1 %, and -63.~)% for the placebo, 0,3, and 1 mg/kg dose groups at day 71 (ANOVA p< 

0.02). There was a numerical improvement in BCVA in the subjects treated with VEGFT. As would 

be expected in such a small study, the results were not statistically significant 

Example 4: Phase II! Clinical Trials of the Efficacy, Safety, and Tolerability of Repeated 
Doses of intrnvitreal VEGFT in Subjects with Neovascu!ar Age~Related Macular Degeneration 

A. Objectives, Hypotheses and Endpoints 

[0038] Tvvo para!le! Phase !l I clinical trials were carried out. to investigate the use of VEGFT to 

treat patients with the neovascular form of age-related macu!ar degeneration (Study 1 and Study 2). 

The primary objective of these studies was to assess the efficacy of !VT administered VEGFT 

compared to ranibizurnab (Lucentls®, Genentech, Inc.), in a non-inferiority paradigm, in preventing 

moderate vision ioss in subjt~cts with al! subtypes of neovascular AMD. 

[0039] The secondary objectives were (a) to assess the safety and tolerability of repeated !VT 

administration of VEGFT in subjects with al! sub-types of neovascular AMO for periods up to 2 

years; and (b) to assess the effect of repeated IVT administration of VEG FT on Vision-Related 

Quality of Life (QOL) in subjects with aH sub-types of neovascu!ar AMD. 

[0040] The primary hypothesis of these studies was that the proportion of subjects treated with 

VEGFT with stable or improved BCVA (<15 letters iost) is similar to the proportion treated with 

ranibizumab who have stable or Improved BCVA, thereby demonstratfng non-inferiority,. 

-10·· 
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[0041] The primary endpoint for these studies was the prevention of vision loss of greater than or 

equal to 15 letters on the ETDRS chart, compared to baseline, at 52 weeks, Secondary endpoints 

were as foi!ovvs: (a) change from baseline to Week 52 in letter score on the ETDRS chart; (b) gain 

from baseline to Week 52 of 15 letters or more on the ETDRS chart; (c) change from baseline to 

Week 52 in total NEI VFQ--25 score; and {d) change from base1ine to Week 52 in CNV area. 

B. Study Design 

{0042] For each study, subjects were randomly assigned in a 1: 1: 1: 1 ratio to 1 of 4 dosing 

regimens: (1) 2 mg VEGFT administered every 4 vveeks (204); (2) 0.5 mg VEGFT administered 

every 4 weeks (0-504); (3) 2 mg VEGFT administered every 4 weeks to week 8 and then every 8 

weeks (with sham injection at the interim 4-week visits when study drug was not administered 

(2Q8); and (4) 0.5 mg ranibizumab administered every 4 weeks (RQ4). Subjects assigned to (2Q8) 

received the 2 mg injection every 4 weeks to week 8 and then a sham injection at interim 4-week 

visits (when study drug ls not to be administered) during the first 52 weeks of the studies. (No 

sham injection were given at Week 52), 

[0043] The study duration for each subject was scheduled to be 96 weeks plus the recruitment 

period. For the first 52 weeks {Year 1 ), subjects received an !VT or sham injection in the study eye 

every 4 weeks. (No sham injections were grven at Week 52). During the second year of the study, 

subjects will be evaluated every 4 weeks and will receive IVT injection of study drug at intervals 

determrned by specific dosing criteria, but at least every 12 weeks. (During the second year of the 

study, sham injections will not be given.) During this period, injections may be given as frequently 

as every 4 weeks, but no less frequently than every 12 weeks, according to the following criteria: (i) 

increase in central retinal thickness of ?:100 µrn compared to the lowest previous value as 

measured by optical coherence tomograpl1y (OCT); or (H) a !oss from the best previous letter score 

of at least 5 E.TDRS letters in conjunction with recurrent fluid as indicated by OCT; or (iii) new or 

persistent fluid as indicated by OCT; or (iv) new onset classic neovascularizat.ion, or new or 

persistent leak on fluorescein angiography (FA); or (v) new macular hemorrhage; or (vi) ·12 weeks 

have eiapsed since the previous injection. According to the present protocol. subjects must receive 

an injection at least every 12 weeks, 

[0044] Subjects were evaluated at 4 weeks intervals for safety and best. corrected vrsua! acuity 

(BCVA) using the 4 meter ETDRS protocol, Qua!ity of Ufe (QOL} was evaluated using the NE! 

VFQ-25 questionnaire. OCT and FA examinations were conducted periodically. 

[0045] Approximately 1200 subJects were enrolled, with a target enrol!ment of 300 subjects per 

treatment arm. 
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[0046] To be eiigible for this study, subjects were required to have subfovea! choroida! 

neovascularization (CNV) secondary to AMO. "Subfovea!" CNV was defined as the presence of 

subfoveal neovascularization, documented by FA, or presence of a lesion that is juxtafoveal in 

location angiographically but affects the fovea. Subject eligibility was confirmed based on 

angiographic criteria prior to randomization. 

[0047] Only one eye was designated as the study eye. For sub_iects who met eligibility criteria in 

both eyes, the eye with the worse VA was selected as the study eye. If both eyes had equal VA, 

the eye with the clearest lens and ocular media and !east amount of subfoveal scar or geographic 

atrophy was selected. !f there was no objective basis for selecting the study eye, factors such as 

ocular dorninance, other ocular pathology and subject preference were considered in making the 

selection. 

[0048] Inclusion criteria for both studies were as follows: (i) signed Informed consent; (ii) at least 

50 years of age; (iii) active primary subfoveal CNV lesions secondary to AMO, including juxtafovea! 

lesions that affect tr1e fovea as evidenced by FA in the study eye; (iv) CNV at least 50% of total 

lesion size: (v) early treatment diabetic retinopathy study (E.TDRS) best-corrected visual acuity of: 

20/40 to 20/320 (letter score of 73 to 25) in the study eye; (vi) willing, committed, and able to return 

for aH clinic visits and complete all study-related procedures; and (vii) able to read, understand and 

willing to sign the informed consent form (or, if unable to read due to visual impairment, be read to 

verbatim by the person administering the informed consent or a family member). 

[0049] Exclusion criteria for both studies were as follows: '1. Any prior ocular (in the study eye) or 

systemic treatment or surgery for neovascu!ar AMD except dietary supplements or vitamins. 2. Any 

prior or concomitant therapy with another investigational agent to treat neovascular AMO in the 

study eye, except dietary supplements or vitamins, 3, Prior treatment with anti-NEGF agents as 

follows: {a) Prior treatment with anti¥VEGF therapy in the study eye was not allowed; (b) Prior 

treatment with anti-VEGF therapy in the fellow eye with an investigational agent (not FDA approved, 

e.g. bevacizumab) was a!!owed up to 3 months prior to first dose in the study, and such treatments 

were not allowed during the study. Prior treatment with an approved anti-VEGF therapy in the 

fei!ovv eye was allowed; (c) Prior systernic anti-VEGF therapy, investigational or FDNHealth 

Canada approved, was only aliowed up to 3 months prior to first dose, and was not a!iowed during 

H1e study, 4. Total lesion size > 12 disc areas (30.5 mm2, induding blood, scars and 

neovascularization) as assessed by FA in the study eye. 5. Subretinal hemorrhage that ls either 

50% or more of the total lesion area, or if the blood is under the fovea and is 1 or more disc areas in 

size in the study eye. (If the blood is under the fovea, then the fovea must be surrounded 270 

degrees by visible CNV) 6. Scar or fibrosis, making up> 50% of total lesion in the study eye. 7. 

Scar, fibrosis, or atrophy involving the center of the fovea, 8, Presence of retinal pigment epithelial 
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tears or rips involving the rnacuia in the study eye. 9. History of any vitreous hemorrhage within 4 

weeks prior to Visit 1 in the study eye. 10. Presence of other causes of CNV, including pathologic 

myopia (spherical equivalent of--8 diopters or more negative, or axial length of 25 mm or more), 

ocular histop!asmosis syndrome, angioid streaks, choroidal rupture, or muitifocal choroidit!s in the 

study eye. 11. History or clinical evidence of diabetic retinopathy, diabetic macuiar edema or any 

other vascular disease affecting the retina, other than AMO, in either eye. i 2. Prior vitrectomy in 

the study eye. 13. History of retinal detachment or treatment or surgery for retinal detachment in 

the study eye. 14. Any history of macular hole of stage 2 and above in the study eye, 15. Any 

intraocular or periocu!ar surgery within 3 months of Day 1 on the study eye, except lid surgery, 

which rnay not have taken place within 1 month of day 1, as !ong as it was unlikely to interfere with 

the injection. 16, Prior trabeculectomy or other filtration surgery in the study eye. 17. Uncontrolled 

glaucoma (defined as intraocu!ar pressure greater than or equal to 25 mm Hg despite treatment 

with anti-glaucoma medication) in the study eye. 18. Active intraocular inflammation in either eye. 

19. Active ocular or periocular infection in either eye. 20. Any ocular or periocu!ar infection within 

the last 2 weeks prior to Screening in either eye. 21. Any history of uveitis in either eye. 22. Active 

scleritis or episcledtis in either eye. 23. Presence or history of scleromalacia in either eye. 24, 

Aphakia or pseudophakia with absence of posterior capsule (unless it occurred as a result of a 

yttrium aluminum garnet [YAG] posterior capsulotorny) in the study eye. 25. Previous therapeutic 

radiation in the region of the study eye. 26. History of corneal transplant or corneal dystrophy in the 

study eye. 27. Significant media opaclties, including cataract, in the study eye which might interfere 

wlth visual acuity, assessment of safety, or fundus photography, 28. Any concurrent intraocular 

condition in the study eye (e.g. cataract) that, in the opinion of the investigator, could require either 

medical or surgical intervention during the 96 week study period. 29. Any concurrent ocular 

condition in the study eye which, in the opinion of the investigator, could eiti1er increase the risk to 

the subject beyond what is to be expected from standard procedures of intraocular injection, or 

which othervvise may interfere with the injection procedure or with evaluation of efficacy or safety. 

30. History of other disease, metabolic dysfunction, physical examination finding, or clinical 

laboratory finding giving reasonable suspicion of a disease or condition tllat contraindicates the use 

of an lnvestigat!ona! drug or that might affect interpretation of the results of the study or render the 

subject at high risk for treatment complications. 31. Partidpation as a subject in any cllnica! study 

within the 12 weeks prior to Day 1. 32. Any systemic or ocular treatment with an investigationa! 

agent in the past 3 months prior to Day 1. 33. The use of !ong acting steroids, either systernical!y or 

intraocular!y, in the 6 months prior to day 1. 34. Any history of allergy to povldone iodine. 35. 

Known serious allergy to U1e f!uoresceln sodium for injection in angiography. 36. Presence of any 

contraindications indicated in the FDA Approved label for ranibizumab (Lucentis®), 37. Females 
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who were pregnant, breastfeeding, or of childbearlng potential, unwilling to practice adequate 

contraception throughout the study" Adequate contraceptive measures include oral contraceptives 

(stable use for 2 or more cycles prior to screening); IUD; Depo-Provera®; Norplant® System 

implants; bilateral tubal ligation; vasectomy; condom or diaphragm plus either contraceptive 

sponge, foam or jeliy. 

[0050] Subjects were not allowed to receive any standard or lnvestigational agents for treatment 

of their AMO in the study eye other than their assigned study treatment with VEGFT or ranibizumab 

as specified in the protocol until they completed the Completion/Early Termination visit 

assessments. This includes medications administered locally {e.g,, IVT, topical, juxtascleral or 

periorbital routes), as well as those administered systemically with the intent of treating the study 

and/or fellow eye. 

[0051] The study procedures are summarized as follows: 

[0052] Best Corrected Visual Acuity: Visual function of the study eye and the fellow eye were 

assessed using the ETDRS protocol (The Early Treatment Diabetic Retinopathy Study Group) at 4 

meters. Visual Acuity examiners were certified to ensure consistent measurement of BCVA. The 

VA examiners were required to remain masked to treatment assignment. 

[0053] Ootical Coherence Tomography: Retinal and lesion characteristics were evaluated using 

OCT on the study eye. At the Screen Visit (Visit 1) images were captured and transmitted for both 

eyes. Ali OCT images were captured using the Zeiss Stratus OCT™ with software Version 3 or 

greater. OCT irnages were sent to an independent reading center where images were read by 

masked readers at visits where OCTs were required." All OCTs were electronica!ly archived at the 

site as part of the source documentation. A subset of OCT images were read. OCT technicians 

were required to be certified by the reading center to ensure consistency and q uaHty in image 

acquisition. Adequate efforts were made to ensure that OCT technicians at the site remained 

masked to treatment assignment. 

[0054] Fundusphotosira.nJ:lY and F!uorescein ,t.ngiograghy (FA): The anatomicai state of the 

retlnal vasculature of the study eye was evaluated by funduscopic examination, fund us photography 

and FA At the Screen Visit (Visit 1) funduscopic examination, fund us photography and FA were 

captured and transmitted for both eyes. Fundus and angiographic images were sent to an 

independent rt'.ff)ding center where irnages were read by masked readers. The reading center 

confirmed subject eligibility based on angiographic criteria prior to randomlzation. All FAs and 

fundus photographs were archived at the site as part of tile source documentation. Photographers 

were requlred to be certmed by the reading center to ensure consistency and quality in image 

acquisition. Adequate efforts were rnade to ensure that all photographers at the site remain 

masked to treatment assignment 
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[0055] Vision-Related Quality of Life: Vision-related QOL was assessed using tbe National Eye 

Institute 25-ltem Visual Function Questionnaire (NE! VFQ-25) in the interviewer-administered 

format NEI VFQ-25 was administered by certified personnel at a contracted cal! center, At the 

screening visit, the sites assisted the subject and initiated the first call to the call center to collect afl 

of the subject's contact information and to complete the first NE! VFQ-25 on the phone prior to 

randomization and IVT injection, For aB subsequent visits, the call center cal1ed the subject on the 

phone, prior to !VT injection, to complete the questionnaire, 

[0056] lntraocu!ar Pressure: lntraocu!ar pressure (IOP) of the study eye was measured using 

applanation tonometry or Tonopen. The same method of !OP measurement was used in each 

subject throughout the study, 

[0057] 

C. Results Summary (52 Week Data) 

[0058] The primary endpoint {prevention of moderate or severe vision loss as defined above) was 

met for all three VEGFT groups (204, 0.504 and 208) in this study. The results from both studies 

are summarized in Tabie 1. 

Table 1 

Ranibizumab VEGFT VEGFT VEGFT 
0,5 mg monthiy 0,5 mg monthly 2 mg monthly 2 mg every 8 

(RQ4) (0,5O4) (2Q4) weeks[,J (2Q8) 
11,_"l,_"l,_"lt,.'-_.MllNI..,-.,'-'-'-~---

Maintenance of vision* (% patients losing <15 letters) at week 52 versus baseline 

Study 1 I 94,4% 95.9%** ! 95,1%"* 95.1%** 
......... {-.......... 

Study 2 l 94,4% 96.3%** ! 95,6%""' 95.6%** 

Mean improvement in vision* {letters) at 52 weeks versus baseline (p-va!ue vs RQ4)*** 

Study 1 8.1 6.9 (NS) ! 10.9 (0<0.01) I 7.9 (NS) . ' 

Study 2 9.4 9.7 (NS) ! 7.6 (NS) i 8.9 (NS 
····1········· ... 

!aJ Following three initial monthly doses 
* Visual acuity was measured as the total number of letters read correctly on the Early Treatment 
Diabetic Retinopathy Study (ETDRS) eye chart 
** StatisticaUy non-inferior based on a non-inferiority margin of i 0%, using confidence interval 
approach (95, 1 % and 95% for Study 1 and Study 2, respectively) 
H·* Test for superiority 
NS = non-significant 

[0059] !n Study i, patients receiving VEGFT 2mg monthly (204) achieved a statistically significant 

greater mean improvement in visual acuity at week 52 versus baseline (secondary endpoint}, 

compared to ranibizumab 0.5mg rnonth!y (RQ4); patients receiving VEGFT 2mg monthly on 

average gained 10.9 letters, compamd to a mean 8. ·1 letter gain with ranibizumab 0.5mg dosed 
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every month (p<0.01 ). All other dose groups of VEG FT in Study 1 and al! dose groups in Study 2 

were not statistically different from ranibizumab in this secondary endpoint. 

[0060] A generally favorable safety profile was observed for both VEGFT and ranibizumab, The 

incidence of ocuiar treatment emergent adverse events was balanced across al! four treatment 

groups in both studies, with the most frequent events associated with the injection procedure, the 

under!ylng disease, and/or the aging process, The most frequent ocular adverse events were 

conjunctiva I hemorrhage, macular degeneration, eye paln, retinal hemorrhage, and vitreous 

floaters. The most frequent serious non-ocular adverse events were typical of those reported in 

this elderly population who receive intravitreal treatment for wet AMD; the most frequently reported 

events were falls, pneumonia, myocardial infarction, atria! fibrillation, breast cancer, and acute 

coronary syndrome, There were no notable differences among the study arms. 

Example 5: Phase II Clinical Trial of VEGFT in Subjects with Diabetic Macu!ar Edema (DME) 

[006:l.J ln this study, 22i patients with clinically significant DME with central macu!ar involvement 

were randomized, and 219 patients were treated with balanced distribution over five groups. The 

control group received macular laser therapy at baseline, and patients were eligible for repeat laser 

treatments, but no more frequently than at 16 week intervals. The remaining four groups received 

VEG FT by intravitreal injection as follows: Two groups received 0.5 or 2 mg of VEG FT once every 

four weeks throughout the 12-month dosing period (0.5Q4 and 204, respectively). Two groups 

received three initial doses of 2 mg VEGFT once every four weeks (i,e,, at baseline, and weeks 4 

and 8), fot!owed through week 52 by em1er once every 8 weeks dosing (208) or as needed dosing 

wiH1 vety strict repeat dosing cdteria (PRN). Mean gains in visual acuity versus baseline were as 

shown in Table 2: 

Table 2 
--------------------

Mean change in visuai acuity at Mean change in visual acuity at 
week 24 versus baseline 1tv'eek 52 versus baseline 

n (letters) (letters) 

Laser 44 2.5 -1,3 
--------------------------

VEGFT 0,5 mg 
44 : 8.6** 11.0** monthly (0.504} 

----- ------------ ....... ,. ......... 

VEGFT 2 mg monthly 44 11.4** 13.1 ** (204) 
-- --------------------- ---------------

VEG FT 2 mg every 8 
weeks1"l (208) 42 8.5** 9.7** 

------------------- --------

VEGFT 2 mg as 45 10.3** 12.0** needed[nJ (PRN) 
------------------------~----------~-----·--· 

iai . , ; 
" • .. ' Fol,owi. ,g ,l11ee ,mt.ml monthly coses 

** p < 0.01 versus laser 
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[0062] In this study, the visual acuity gains achieved with VEGFT administration at week 24 were 

maintained or numerically improved up to completion of the study at week 52 in all VEG FT study 

groups, including 2 mg dosed every other month 

[0063) As demonstrated in the foregoing Examples, the administration of VEG FT to patients 

suffering from angiogenic eye disorders (e.g., .AMO and DME) at a frequency of once every 8 

weeks, following a single initial dose and two secondary doses administered four weeks apart, 

resulted in significant prevention of moderate or severe vision loss or improvements in visual acuity. 

Example 6: A Randomized, Multicenter, Double-Masked Trial in Treatment Na,·ve Patients 
with Macuiar Edema Secondary to CRVO 

[0064] In this randomized, double-masked, Phase 3 study, patients received 6 monthly injections 

of either 2 mg intravitreal VEGFT (114 patients) or sham injections (73 patients). From Week 24 to 

Week 52, all patients received 2 mg VE.GFT as-needed (PRN) according to retreatment criteria. 

Thus, "sham-treated patients" means patients who received sham injections once every four weeks 

from Week O through Week 20, followed by intrav1trea! VEGFT as needed from Week 24 through 

Week 52, "VEGFT-treated patients" means patients who received VEGFT intravitreai injections 

once every four weeks from Week O through Week 20, followed by intravitreal VEG FT as needed 

frorn Week 24 through Week 52. The primary endpoint was the proportion of patients who gained 

215 ETDRS letters from baseline at Week 24. Secondary visual, anatomic, and Quality of Life NEI 

VFQ-25 outcomes at Weeks 24 and 52 were also evaluated. 

[0065] At Week 24, 56.1 % of VEGFT-treated patients gained ~15 ETDRS letters from baseline vs 

12.3% of sham-treated patients (P<0.0001 ). Similarly, at Week 52, 55.3% of VEGFT-treated 

patients gained 215 letters vs 30.1 % of sham-treated patients (P<O 01 ). At Week 52, VEGFT

treated patients gained a mean of 16.2 letters vs 3.8 letters for sham-treated patients (P<0.001}. 

Mean number of injections was 2.7 for VEGFT-treated patients vs 3.9 for sham-treated patients. 

Mean change in central retinal thickness was -413.0 µm for VEG FT-treated patients vs -381.8 µm 

for sham-treated patients. The proportion of patients with ocular neovascularization at Week 24 

were 0% for VEGFT-treated patients and 6,8% for sham-treated patients, respectively; at Week 52 

after receiving VEG FT PRN, proportions were 0% and 6.8% for VEG FT-treated and sham-treated. 

At Week 24, the mean change from baseline in the VF0-25 total score was 7.2 vs 0.7 for the 

VEGFT-treatect and sham-treated groups; at Week 52, the scores were 7.5 vs 5.1 for the VEGFT

treated and s~1am-treated groups. 

[0066] This Example confirms that dosing monthly with 2 mg lntravitreal VEGFT injection resulted 

in a statistically significant improvement in visual acuity at Week 24 that was maintained through 
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Week 52 with PRN dosing compared with sham PRN treatment. VEGFT was generally well 

tolerated and had a generally favorable safety profile. 

SEQUENCES 
[0067] SEQ ID N0:1 (DNA sequence having 1377 nucleotides): 

ATGGTCAGCTACTGGGACACCGGGGTCCTGCTGTGCGCGCTGCTCAGCTGTCTGCTTCTCAC 

AGGATCTAGTTCCGGAAGTGAT ACCGGTAGACCTTTCGTAGAGATGTACAGTGAAA TCCCCGA 

AA TTATACACATGACTGAAGGAAGGGAGCTCGTCATTCCCTGCCGGGTTACGTCACCTAACAT 
CACTGTTACTTTAAAAAAGTTTCCACTTGACACTTTGATCCCTGATGGAAAACGCATAATCTGG 
GACAGTAGAAAGGGCTTCATCATATCAAATGCAACGTACAAAGAAATAGGGCTTCTGACCTGT 

GAAGCAACAGTCAA TGGGCATTTGTAT/¼GACAAACTA TCTCACACATCG.A.CN;.ACCAA TA CAA 

TCAT.AGATGTGGTTCTGAGTCCGTCTCATGGAATTGAACTATCTGTTGGAGAAAAGCTTGTCTT 

AAA TTGTACAGCAAGAACTGAACTAAATGTGGGGATTGACTTCAACTGGGAATACCCTTCTTCG 

AAGCATCAGCATAAGAAACTTGTAAACCGAGACCTAAAAACCCAGTCTGGGAGTGAGATGAAG 

AMTTTTTGAGCACCTTAACTATAGATGGTGTAACCCGGAGTGACCAAGGATTGTACACCTGTG 

CAGCATCCAGTGGGCTGATGACCAAGAAGAACAGCACATTTGTCAGGGTCCATGAAAAGGACA 

AAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCT 

TCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTG 

GTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGT 
GCATMTGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCG 

TCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCMGGAGTACAAGTGCAAGGTCTCCAAC 

AAAGCCCTCCCAGCCCCCA TCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAl\CC 

ACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT 

GCCTGGTCAAAGGCTTCTATCCCAGCGACA TCGCCGTGGAGTGGGAGAGCAATGGGCAGCCG 
GAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGC 

AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 

TGAGGCTCTGCACMCCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA 

[0068] SEQ ID N0:2 (polypeptide sequence having 458 amino acids): 

MVSYWDTGVLLCALLSCLLL TGSSSGSDTGRPFVEMYSEIPE!!HMTEGRELV!PCRVTSPNITVTLK 

KFPLDTLIPDGKRIIWDSRKGFliSNATYKEIGLLTCEATVNGHL YKTNYLTHRQTNTl!DVVLSPSHG! 

ELSVGEKLVLNCTARTEL.NVGlDFNWEYPSSKHQHKKLVNRDLKTQSGSEMKKFLSTL TIDGVTRS 

DQGL YTCAASSGLMTKKNSTFVRVHEKDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL.MISRTPEV 

TCVVVDVSHEDPEVKFNVVYVDGVEVHNAKTKPREEQYNSTYRWSVL TVLHQDWLNGKEYKCKV 

SNKALPAPIEKT!SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSD!AVEWESNGQPEN 

NYKTTPPVLDSDGSFFLYSKL TVDKSRWQQGNVFSCSVMHEALHNHYTOKSLSLSPGK 
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[0069] The present invention ls not to be limited in scope by the specific embodiments described 

herein. Indeed, various modifications of the invention in addition to those described herein will 

become apparent to those skilled in the art from the foregoing description and the accompanying 

figures. Such modifications are intended to fail within the scope of the appended claims. 
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VVhat is claimed is: 

1. A method for treating an angiogenic eye disorder in a patient, said method comprising 

sequentia!!y administering to the patient a single initial dose of a VEGF antagonist, followed by one 

or more secondary doses of the VEGF antagonist, fol!o·wed by one or more tertiary doses of the 

VEGF antagonist; 

wherein each secondary dose is administered 2 to 4 weeks after the immediately preceding 

dose;and 

wherein each tertiary dose is administered at least 8 weeks after the immediately preceding 

dose. 

2. The method of claim 1, wherein only a single secondary dose is administered to the 

patient, and wherein the single secondary dose is administered 4 weeks after the initial dose of the 

VEGF antagonist. 

3, The method of claim 1, wherein only lwo seGondary doses are administered to the 

patient, and wherein each secondary dose is administered 4 weeks after the immediately preceding 

dose. 

4, The method of claim 3, wherein each tertiary dose is administered 8 weeks after the 

immediately preceding dose, 

5, The method of claim 1, wherein at !east 5 tertiary doses of the VEGF antagonist are 

administered to the patient, and wherein the first four tertiary doses are administered 8 weeks after 

the immediately preceding dose, and wherein each subsequent tertiary dose is administered 8 or 

12 weeks after the immediateiy preceding dose. 

6. The method of claim 1, wherein the angiogenic eye disorder ls selected from the 

group consisting of: age related macular degeneration, diabetic retinopathy, diabetic macular 

edema, central retinal vein occlusion and corneal neovascu!arization. 

7. The method of claim 6, wherein the angiogenic eye disorder ls age related macuiar 

degeneration, 

8. The method of claim 1, wherein the VEGF antagonist is an anti-VEGF antibody or 

fragment thereof, an anti-VEGF receptor antibody or fragment thereof, or a VEGF receptor-based 

chlmeric molecule. 

-20-· 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 89



9. The method of claim 8, wherein the VEGF antagonist is a VEGF receptor~based 

chimeric molecule, 

10. The method of claim 9, wherein the VEGF receptor-based chimeric molecule 

comprises VEGFRi R2-FcilC1 (a) encoded by the nucleic acid sequence of SEQ ID NO:1 

11 The method of claim 9, wherein the VEGF receptor-based chimeric molecule 

comprises (1) a VEGFR1 component comprising amino acids 27 to 129 of SEQ JD NO:2; (2) a 

VEGFR2 component comprising amino acids 130-231 of SEQ ID N0:2; and (3) a multimerization 

component comprising arnino acids 232-457 of SEQ ID NO:2. 

12. The method of claim 1, wherein al! doses of the VEGF antagonist are adrnlnistered to 

the patient by topical administration or by intraocular administration. 

13. The method of claim 12, wherein all doses of the VEGF antagonist are administered 

to the patient by intraocular adrninistration. 

14. The method of claim 13, wherein the intraocuiar administration is lntravitreal 

administration. 

15. The method of claim 11, wherein all doses of the VEGF antagonist are administered 

to the patient by topical administration or by intraocular administration. 

16. The method of claim 15, wherein ali doses of the VEGF antagonist are administered 

to the patient by intraocu!ar administration. 

17. The method of claim 16, wherein the intraocuiar administration is intravitreal 

administration. 

i 8. The method of claim 17, wherein all doses of the VEGF antagonist comprise from 

about 0.5 mg to about 2 mg of the VEGF antagonist 

·19. The method of ciaim 18, wherein all doses of the VEGF antagonist comprise 0.5 mg 

of the VEGF antagonist 

20. The method of daim 18, wherein al! doses of the VEGF antagonist comprise 2 mg of 

the VEGF antagonist 
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ABSTRACT 

The present invention provides methods for treating anglogenic eye disorders by sequentially 

administering multiple doses of a VEGF antagonist to a patient The methods of the present 

invention include the administration of multiple doses of a VEGF antagonist to a patient at a 

frequency of once every 8 or more weeks. The methods of the present invention are usetu! for the 

treatment of angiogenic eye disorders such as age related rnacular degeneration, diabetic 

retinopathy, diabetic macular edema, central retinal veln occlusion and cornea! neovascu!adzation. 
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USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS 

FIELD OF THE INVENTION 

[0001] The present invention relates to the field of therapeutic treatments of eye disorders. More 

specifically, the invention relates to the administration of VEGF antagonists to treat eye disorders 

caused by or associated with angiogenesis. 

BACKGROUND 

[0002] Several eye disorders are associated with pathological angiogenesis. For example, the 

development of age-related macular degeneration (AMO) is associated with a process called 

choroidal neovascularization (CNV). Leakage from the CNV causes macular edema and collection 

of fluid beneath the macula resulting in vision loss. Diabetic macular edema (DME) is another eye 

disorder with an angiogenic component. DME is the most prevalent cause of moderate vision loss 

in patients with diabetes and is a common complication of diabetic retinopathy, a disease affecting 

the blood vessels of the retina. Clinically significant DME occurs when fluid leaks into the center of 

the macula, the light-sensitive part of the retina responsible for sharp, direct vision. Fluid in the 

macula can cause severe vision loss or blindness. Yet another eye disorder associated with 

abnormal angiogenesis is central retinal vein occlusion (CRVO). CRVO is caused by obstruction of 

the central retinal vein that leads to a back-up of blood and fluid in the retina. The retina can also 

become ischemic, resulting in the growth of new, inappropriate blood vessels that can cause further 

vision loss and more serious complications. Release of vascular endothelial growth factor (VEGF) 

contributes to increased vascular permeability in the eye and inappropriate new vessel growth. 

Thus, inhibiting the angiogenic-promoting properties of VEGF appears to be an effective strategy 

for treating angiogenic eye disorders. 

[0003] Current FDA-approved treatments of angiogenic eye disorders such as AMO and CRVO 

include the administration of an anti-VEGF antibody called ranibizumab (Lucentis®, Genentech, 

Inc.) on a monthly basis by intravitreal injection. 

[0004] Methods for treating eye disorders using VEGF antagonists are mentioned in, e.g., US 

7,303,746; US 7,306,799; US 7,300,563; US 7,303,748; and US 2007/0190058. Nonetheless, 

there remains a need in the art for new administration regimens for angiogenic eye disorders, 

especially those which allow for less frequent dosing while maintaining a high level of efficacy. 

BRIEF SUMMARY OF THE INVENTION 

[0005] The present invention provides methods for treating angiogenic eye disorders. The 

methods of the invention comprise sequentially administering multiple doses of a VEGF antagonist 

to a patient over time. In particular, the methods of the invention comprise sequentially 
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administering to the patient a single initial dose of a VEGF antagonist, followed by one or more 

secondary doses of the VEGF antagonist, followed by one or more tertiary doses of the VEGF 

antagonists. The present inventors have surprisingly discovered that beneficial therapeutic effects 

can be achieved in patients suffering from angiogenic eye disorders by administering a VEGF 

antagonist to a patient at a frequency of once every 8 or more weeks, especially when such doses 

are preceded by about three doses administered to the patient at a frequency of about 2 to 4 

weeks. Thus, according to the methods of the present invention, each secondary dose of VEGF 

antagonist is administered 2 to 4 weeks after the immediately preceding dose, and each tertiary 

dose is administered at least 8 weeks after the immediately preceding dose. An example of a 

dosing regimen of the present invention is shown in Figure 1. One advantage of such a dosing 

regimen is that, for most of the course of treatment (i.e., the tertiary doses), it allows for less 

frequent dosing (e.g., once every 8 weeks) compared to prior administration regimens for 

angiogenic eye disorders which require monthly administrations throughout the entire course of 

treatment. (See, e.g., prescribing information for Lucentis® [ranibizumab], Genentech, Inc.). 

[0006] The methods of the present invention can be used to treat any angiogenic eye disorder, 

including, e.g., age related macular degeneration, diabetic retinopathy, diabetic macular edema, 

central retinal vein occlusion, corneal neovascularization, etc. 

[0007] The methods of the present invention comprise administering any VEGF antagonist to the 

patient. In one embodiment, the VEGF antagonist comprises one or more VEGF receptor-based 

chimeric molecule(s), (also referred to herein as a "VEGF-Trap" or "VEGFT"). An exemplary VEGF 

antagonist that can be used in the context of the present invention is a multimeric VEGF-binding 

protein comprising two or more VEGF receptor-based chimeric molecules referred to herein as 

"VEGFR1 R2-FcliC1 (a)." 

[0008] Various administration routes are contemplated for use in the methods of the present 

invention, including, e.g., topical administration or intraocular administration (e.g., intravitreal 

administration). 

[0009] Other embodiments of the present invention will become apparent from a review of the 

ensuing detailed description. 

BRIEF DESCRIPTION OF THE FIGURE 

[0010] Figure 1 shows an exemplary dosing regimen of the present invention. In this regimen, a 

single "initial dose" of VEGF antagonist ("VEGFT") is administered at the beginning of the treatment 

regimen (i.e. at "week O"), two "secondary doses" are administered at weeks 4 and 8, respectively, 

and at least six "tertiary doses" are administered once every 8 weeks thereafter, i.e., at weeks 16, 

24, 32, 40, 48, 56, etc.). 

-2-
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DETAILED DESCRIPTION 

[0011] Before the present invention is described, it is to be understood that this invention is not 

limited to particular methods and experimental conditions described, as such methods and 

conditions may vary. It is also to be understood that the terminology used herein is for the purpose 

of describing particular embodiments only, and is not intended to be limiting, since the scope of the 

present invention will be limited only by the appended claims. 

[0012] Unless defined otherwise, all technical and scientific terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art to which this invention belongs. 

As used herein, the term "about," when used in reference to a particular recited numerical value, 

means that the value may vary from the recited value by no more than 1 %. For example, as used 

herein, the expression "about 100" includes 99 and 101 and all values in between (e.g., 99.1, 99.2, 

99.3, 99.4, etc.). 

[0013] Although any methods and materials similar or equivalent to those described herein can be 

used in the practice or testing of the present invention, the preferred methods and materials are 

now described. All publications mentioned herein are incorporated herein by reference to describe 

in their entirety. 

DOSING REGIMENS 

[0014] The present invention provides methods for treating angiogenic eye disorders. The 

methods of the invention comprise sequentially administering to a patient multiple doses of a VEGF 

antagonist. As used herein, "sequentially administering" means that each dose of VEGF antagonist 

is administered to the patient at a different point in time, e.g., on different days separated by a 

predetermined interval (e.g., hours, days, weeks or months). The present invention includes 

methods which comprise sequentially administering to the patient a single initial dose of a VEGF 

antagonist, followed by one or more secondary doses of the VEGF antagonist, followed by one or 

more tertiary doses of the VEGF antagonist. 

[0015] The terms "initial dose," "secondary doses," and "tertiary doses," refer to the temporal 

sequence of administration of the VEGF antagonist. Thus, the "initial dose" is the dose which is 

administered at the beginning of the treatment regimen (also referred to as the "baseline dose"); the 

"secondary doses" are the doses which are administered after the initial dose; and the "tertiary 

doses" are the doses which are administered after the secondary doses. The initial, secondary, 

and tertiary doses may all contain the same amount of VEGF antagonist, but will generally differ 

from one another in terms of frequency of administration. In certain embodiments, however, the 
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Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 102



amount of VEGF antagonist contained in the initial, secondary and/or tertiary doses will vary from 

one another (e.g., adjusted up or down as appropriate) during the course of treatment. 

[0016] In one exemplary embodiment of the present invention, each secondary dose is 

administered 2 to 4 (e.g., 2, 2½, 3, 3½, or 4) weeks after the immediately preceding dose, and each 

tertiary dose is administered at least 8 (e.g., 8, 8½, 9, 9½, 10, 10½, 11, 11½, 12, 12½, 13, 13½, 14, 

14½, or more) weeks after the immediately preceding dose. The phrase "the immediately 

preceding dose," as used herein, means, in a sequence of multiple administrations, the dose of 

VEGF antagonist which is administered to a patient prior to the administration of the very next dose 

in the sequence with no intervening doses. 

[0017] In one exemplary embodiment of the present invention, a single initial dose of a VEGF 

antagonist is administered to a patient on the first day of the treatment regimen (i.e., at week 0), 

followed by two secondary doses, each administered four weeks after the immediately preceding 

dose (i.e., at week 4 and at week 8), followed by at least 5 tertiary doses, each administered eight 

weeks after the immediately preceding dose (i.e., at weeks 16, 24, 32, 40 and 48). The tertiary 

doses may continue (at intervals of 8 or more weeks) indefinitely during the course of the treatment 

regimen. This exemplary administration regimen is depicted graphically in Figure 1. 

[0018] The methods of the invention may comprise administering to a patient any number of 

secondary and/or tertiary doses of a VEGF antagonist. For example, in certain embodiments, only 

a single secondary dose is administered to the patient. In other embodiments, two or more (e.g., 2, 

3, 4, 5, 6, 7, 8, or more) secondary doses are administered to the patient. Likewise, in certain 

embodiments, only a single tertiary dose is administered to the patient. In other embodiments, two 

or more (e.g., 2, 3, 4, 5, 6, 7, 8, or more) tertiary doses are administered to the patient. 

[0019] In embodiments involving multiple secondary doses, each secondary dose may be 

administered at the same frequency as the other secondary doses. For example, each secondary 

dose may be administered to the patient 4 weeks after the immediately preceding dose. Similarly, 

in embodiments involving multiple tertiary doses, each tertiary dose may be administered at the 

same frequency as the other tertiary doses. For example, each tertiary dose may be administered 

to the patient 8 weeks after the immediately preceding dose. Alternatively, the frequency at which 

the secondary and/or tertiary doses are administered to a patient can vary over the course of the 

treatment regimen. For example, the present invention includes methods which comprise 

administering to the patient a single initial dose of a VEGF antagonist, followed by one or more 

secondary doses of the VEGF antagonist, followed by at least 5 tertiary doses of the VEGF 

antagonist, wherein the first four tertiary doses are administered 8 weeks after the immediately 

preceding dose, and wherein each subsequent tertiary dose is administered from 8 to 12 (e.g., 8, 

8½, 9, 9½, 10, 1 O½, 11, 11 ½, 12) weeks after the immediately preceding dose. The frequency of 
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administration may also be adjusted during the course of treatment by a physician depending on 

the needs of the individual patient following clinical examination. 

VEGF ANTAGONISTS 

[0020] The methods of the present invention comprise administering to a patient a VEGF 

antagonist according to specified dosing regimens. As used herein, the expression "VEGF 

antagonist" means any molecule that blocks, reduces or interferes with the normal biological activity 

of VEGF. 

[0021] VEGF antagonists include molecules which interfere with the interaction between VEGF 

and a natural VEGF receptor, e.g., molecules which bind to VEGF or a VEGF receptor and prevent 

or otherwise hinder the interaction between VEGF and a VEGF receptor. Specific exemplary VEGF 

antagonists include anti-VEGF antibodies, anti-VEGF receptor antibodies, and VEGF receptor

based chimeric molecules (also referred to herein as "VEGF-Traps"). 

[0022] VEGF receptor-based chimeric molecules include chimeric polypeptides which comprise 

two or more immunoglobulin (lg)-like domains of a VEGF receptor such as VEGFR1 (also referred 

to as Flt1) and/or VEGFR2 (also referred to as Flk1 or KOR), and may also contain a multimerizing 

domain (e.g., an Fe domain which facilitates the multimerization [e.g., dimerization] of two or more 

chimeric polypeptides). An exemplary VEGF receptor-based chimeric molecule is a molecule 

referred to as VEGFR1 R2-Fcti.C1 (a) which is encoded by the nucleic acid sequence of SEQ ID 

NO: 1. VEGFR1 R2-Fcti.C1 (a) comprises three components: (1) a VEGFR1 component comprising 

amino acids 27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130 to 

231 of SEQ ID NO:2; and (3) a multimerization component ("Fcti.C1 (a)") comprising amino acids 

232 to 457 of SEQ ID NO:2 (the C-terminal amino acid of SEQ ID NO:2 [i.e., K458] may or may not 

be included in the VEGF antagonist used in the methods of the invention; see e.g., US Patent 

7,396,664). Amino acids 1-26 of SEQ ID NO:2 are the signal sequence. 

[0023] The VEGF antagonist used in the Examples set forth herein below is a dimeric molecule 

comprising two VEGFR1 R2-Fcti.C1 (a) molecules and is referred to herein as "VEGFT." Additional 

VEGF receptor-based chimeric molecules which can be used in the context of the present invention 

are disclosed in US 7,396,664, 7,303,746 and WO 00/75319. 

ANGIOGENIC EYE DISORDERS 

[0024] The methods of the present invention can be used to treat any angiogenic eye disorder. 

The expression "angiogenic eye disorder," as used herein, means any disease of the eye which is 

caused by or associated with the growth or proliferation of blood vessels or by blood vessel 

leakage. Non-limiting examples of angiogenic eye disorders that are treatable using the methods of 
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the present invention include choroidal neovascularization, age-related macular degeneration 

(AMO), diabetic retinopathies, diabetic macular edema (DME), central retinal vein occlusion 

(CRVO), corneal neovascularization, and retinal neovascularization. 

PHARMACEUTICAL FORMULATIONS 

(0025] The present invention includes methods in which the VEGF antagonist that is administered 

to the patient is contained within a pharmaceutical formulation. The pharmaceutical formulation 

may comprise the VEGF antagonist along with at least one inactive ingredient such as, e.g., a 

pharmaceutically acceptable carrier. Other agents may be incorporated into the pharmaceutical 

composition to provide improved transfer, delivery, tolerance, and the like. The term 

"pharmaceutically acceptable" means approved by a regulatory agency of the Federal or a state 

government or listed in the U.S. Pharmacopeia or other generally recognized pharmacopeia for use 

in animals, and more particularly, in humans. The term "carrier" refers to a diluent, adjuvant, 

excipient, or vehicle with which the antibody is administered. A multitude of appropriate 

formulations can be found in the formulary known to all pharmaceutical chemists: Remington's 

Pharmaceutical Sciences (15th ed, Mack Publishlng Company, Easton, Pa., 1975), particularly 

Chapter 87 by Blaug, Seymour, therein. These formulations include, for example, powders, pastes, 

ointments, jellies, waxes, oils, lipids, lipid (cationic or anionic) containing vesicles (such as 

LIPOFECTIN™), DNA conjugates, anhydrous absorption pastes, oil-in-water and water-in-oil 

emulsions, emulsions carbowax (polyethylene glycols of various molecular weights), semi-solid 

gels, and semi-solid mixtures containing carbowax. Any of the foregoing mixtures may be 

appropriate in the context of the methods of the present invention, provided that the VEGF 

antagonist is not inactivated by the formulation and the formulation is physiologically compatible 

and tolerable with the route of administration. See also Powell et al. PDA (1998) J Pharm Sci 

Technol. 52:238-311 and the citations therein for additional information related to excipients and 

carriers well known to pharmaceutical chemists. 

[0026] Pharmaceutical formulations useful for administration by injection in the context of the 

present invention may be prepared by dissolving, suspending or emulsifying a VEGF antagonist in 

a sterile aqueous medium or an oily medium conventionally used for injections. As the aqueous 

medium for injections, there are, for example, physiological saline, an isotonic solution containing 

glucose and other auxiliary agents, etc., which may be used in combination with an appropriate 

solubilizing agent such as an alcohol (e.g., ethanol), a polyalcohol (e.g., propylene glycol, 

polyethylene glycol), a nonionic surfactant [e.g., polysorbate 80, HCO-50 (polyoxyethylene (50 mol) 

adduct of hydrogenated castor oil)], etc. As the oily medium, there may be employed, e.g., sesame 

oil, soybean oil, etc., which may be used in combination with a solubilizing agent such as benzyl 
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benzoate, benzyl alcohol, etc. The injection thus prepared can be filled in an appropriate ampoule if 

desired. 

MODES OF ADMINISTRATION 

[0027] The VEGF antagonist (or pharmaceutical formulation comprising the VEGF antagonist) 

may be administered to the patient by any known delivery system and/or administration method. In 

certain embodiments, the VEGF antagonist is administered to the patient by ocular, intraocular, 

intravitreal or subconjunctival injection. In other embodiments, the VEGF antagonist can be 

administered to the patient by topical administration, e.g., via eye drops or other liquid, gel, ointment 

or fluid which contains the VEGF antagonist and can be applied directly to the eye. Other possible 

routes of administration include, e.g., intradermal, intramuscular, intraperitoneal, intravenous, 

subcutaneous, intranasal, epidural, and oral. 

AMOUNT OF VEGF ANTAGONIST ADMINISTERED 

[0028] Each dose of VEGF antagonist administered to the patient over the course of the treatment 

regimen may contain the same, or substantially the same, amount of VEGF antagonist. 

Alternatively, the quantity of VEGF antagonist contained within the individual doses may vary over 

the course of the treatment regimen. For example, in certain embodiments, a first quantity of VEGF 

antagonist is administered in the initial dose, a second quantity of VEGF antagonist is administered 

in the secondary doses, and a third quantity of VEGF antagonist is administered in the tertiary 

doses. The present invention contemplates dosing schemes in which the quantity of VEGF 

antagonist contained within the individual doses increases over time (e.g., each subsequent dose 

contains more VEGF antagonist than the last), decreases over time (e.g., each subsequent dose 

contains less VEGF antagonist than the last), initially increases then decreases, initially decreases 

then increases, or remains the same throughout the course of the administration regimen. 

[0029] The amount of VEGF antagonist administered to the patient in each dose is, in most 

cases, a therapeutically effective amount. As used herein, the phrase "therapeutically effective 

amount" means a dose of VEGF antagonist that results in a detectable improvement in one or more 

symptoms or indicia of an angiogenic eye disorder, or a dose of VEGF antagonist that inhibits, 

prevents, lessens, or delays the progression of an angiogenic eye disorder. In the case of an anti

VEGF antibody or a VEGF receptor-based chimeric molecule such as VEG FR 1 R2-FcLlC1 (a), a 

therapeutically effective amount can be from about 0.05 mg to about 5 mg, e.g., about 0.05 mg, 

about 0.1 mg, about 0.15 mg, about 0.2 mg, about 0.25 mg, about 0.3 mg, about 0.35 mg, about 

0.4 mg, about 0.45 mg, about 0.5 mg, about 0.55 mg, about 0.6 mg, about 0.65 mg, about 0.7 mg, 

about 0.75 mg, about 0.8 mg, about 0.85 mg, about 0.9 mg, about 1.0 mg, about 1.05 mg, about 
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1.1 mg, about 1.15 mg, about 1.2 mg, about 1.25 mg, about 1.3 mg, about 1.35 mg, about 1.4 mg, 

about 1.45 mg, about 1.5 mg, about 1.55 mg, about 1.6 mg, about 1.65 mg, about 1.7 mg, about 

1.75 mg, about 1.8 mg, about 1.85 mg, about 1.9 mg, about 2.0 mg, about 2.05 mg, about 2.1 mg, 

about 2.15 mg, about 2.2 mg, about 2.25 mg, about 2.3 mg, about 2.35 mg, about 2.4 mg, about 

2.45 mg, about 2.5 mg, about 2.55 mg, about 2.6 mg, about 2.65 mg, about 2.7 mg, about 2.75 mg, 

about 2.8 mg, about 2.85 mg, about 2.9 mg, about 3.0 mg, about 3.5 mg, about 4.0 mg, about 4.5 

mg, or about 5.0 mg of the antibody or receptor-based chimeric molecule. 

[0030] The amount of VEGF antagonist contained within the individual doses may be expressed 

in terms of milligrams of antibody per kilogram of patient body weight (i.e., mg/kg). For example, 

the VEGF antagonist may be administered to a patient at a dose of about 0.0001 to about 10 mg/kg 

of patient body weight. 

TREATMENT POPULATION AND EFFICACY 

[0031] The methods of the present invention are useful for treating angiogenic eye disorders in 

patients that have been diagnosed with or are at risk of being afflicted with an angiogenic eye 

disorder. Generally, the methods of the present invention demonstrate efficacy within 104 weeks of 

the initiation of the treatment regimen (with the initial dose administered at "week O"), e.g., by the 

end of week 16, by the end of week 24, by the end of week 32, by the end of week 40, by the end of 

week 48, by the end of week 56, etc. In the context of methods for treating angiogenic eye 

disorders such as AMO, CRVO, and DME, "efficacy" means that, from the initiation of treatment, the 

patient exhibits a loss of 15 or fewer letters on the Early Treatment Diabetic Retinopathy Study 

(ETDRS) visual acuity chart. In certain embodiments, "efficacy" means a gain of one or more (e.g., 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or more) letters on the ETDRS chart from the time of initiation of 

treatment. 

EXAMPLES 

[0032] The following examples are put forth so as to provide those of ordinary skill in the art with a 

complete disclosure and description of how to make and use the methods and compositions of the 

invention, and are not intended to limit the scope of what the inventors regard as their invention. 

Efforts have been made to ensure accuracy with respect to numbers used (e.g., amounts, 

temperature, etc.) but some experimental errors and deviations should be accounted for. Unless 

indicated otherwise, parts are parts by weight, molecular weight is average molecular weight, 

temperature is in degrees Centigrade, and pressure is at or near atmospheric. 

[0033] The exemplary VEGF antagonist used in all Examples set forth below is a dimeric 

molecule having two functional VEGF binding units. Each functional binding unit is comprised of lg 
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domain 2 from VEGFR1 fused to lg domain 3 from VEGFR2, which in turn is fused to the hinge 

region of a human lgG1 Fe domain (VEGFR1R2-FcLiC1(a); encoded by SEQ ID NO:1). This VEGF 

antagonist is referred to in the examples below as "VEG FT". For purposes of the following 

Examples, "monthly" dosing is equivalent to dosing once every four weeks. 

Example 1: Phase I Clinical Trial of lntravitreally Administered VEGF Receptor-Based 
Chimeric Molecule (VEGFT) in Subjects with Neovascular AMD 

[0034] In this Phase I study, 21 subjects with neovascular AMO received a single intravitreal (IVT) 

dose of VEGFT. Five groups of three subjects each received either 0.05, 0.15, 0.5, 2 or 4 mg of 

VEGFT, and a sixth group of six subjects received 1 mg. No serious adverse events related to the 

study drug, and no identifiable intraocular inflammation was reported. Preliminary results showed 

that, following injection of VEG FT, a rapid decrease in foveal thickness and macular volume was 

observed that was maintained through 6 weeks. At Day 43 across all dose groups, mean excess 

retinal thickness [excess retinal thickness = (retinal thickness - 179µ)] on optical coherence 

tomography (OCT) was reduced from 119µ to 27µ as assessed by Fast Macular Scan and from 

194µ to 60µ as assessed using a single Posterior Pole scan. The mean increase in best corrected 

visual acuity (BCVA) was 4.75 letters, and BCVA was stable or improved in 95% of subjects. In the 

2 highest dose groups (2 and 4 mg), the mean increase in BCVA was 13.5 letters, with 3 of 6 

subjects demonstrating improvement of 2: 3 lines. 

Example 2: Phase II Clinical Trial of Repeated Doses of lntravitreally Administered VEGF 
Receptor-Based Chimeric Molecule (VEGFT) in Subjects with Neovascular AMD 

[0035] This study was a double-masked, randomized study of 3 doses (0.5, 2, and 4 mg) of 

VEGFT tested at 4-week and/or 12-week dosing intervals. There were 5 treatment arms in this 

study, as follows: 1) 0.5 mg every 4 weeks, 2) 0.5 mg every 12 weeks, 3) 2 mg every 4 weeks, 4) 2 

mg every 12 weeks and 5) 4 mg every 12 weeks. Subjects were dosed at a fixed interval for the 

first 12 weeks, after which they were evaluated every 4 weeks for 9 months, during which additional 

doses were administered based on pre-specified criteria. All subjects were then followed for one 

year after their last dose of VEGFT. Preliminary data from a pre-planned interim analysis indicated 

that VEGFT met its primary endpoint of a statistically significant reduction in retinal thickness after 

12 weeks compared with baseline (all groups combined, decrease of 135µ, p < 0.0001 ). Mean 

change from baseline in visual acuity, a key secondary endpoint of the study, also demonstrated 

statistically significant improvement (all groups combined, increase of 5.9 letters, p < 0.0001). 

Moreover, patients in the dose groups that received only a single dose, on average, demonstrated a 

decrease in excess retinal thickness (p < 0.0001) and an increase in visual acuity (p = 0.012) at 12 
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weeks. There were no drug-related serious adverse events, and treatment with the VEGF 

antagonists was generally well-tolerated. The most common adverse events were those typically 

associated with intravitreal injections. 

Example 3: Phase I Clinical Trial of Systemically Administered VEGF Receptor-Based 
Chimeric Molecule (VEGFT) in Subjects with Neovascular AMO 

[0036] This study was a placebo-controlled, sequential-group, dose-escalating safety, tolerability 

and bioeffect study of VEGFT by IV infusion in subjects with neovascular AMO. Groups of 8 

subjects meeting eligibility criteria for subfoveal choroidal neovascularization (CNV) related to AMO 

were assigned to receive 4 IV injections of VEG FT or placebo at dose levels of 0.3, 1, or 3 mg/kg 

over an 8-week period. 

[0037] Most adverse events that were attributed to VEGFT were mild to moderate in severity, but 

2 of 5 subjects treated with 3 mg/kg experienced dose-limiting toxicity (DLT) (one with Grade 4 

hypertension and one with Grade 2 proteinuria); therefore, all subjects in the 3 mg/kg dose group 

did not enter the study. The mean percent changes in excess retinal thickness were: -12%, -10%, -

66%, and -60% for the placebo, 0.3, 1, and 3 mg/kg dose groups at day 15 (ANOVA p< 0.02), and -

5.6%, +4 7 .1 %, and -63.3% for the placebo, 0.3, and 1 mg/kg dose groups at day 71 (ANOVA p< 

0.02). There was a numerical improvement in BCVA in the subjects treated with VEGFT. As would 

be expected in such a small study, the results were not statistically significant. 

Example 4: Phase Ill Clinical Trials of the Efficacy, Safety, and Tolerability of Repeated 
Doses of lntravitreal VEGFT in Subjects with Neovascular Age-Related Macular Degeneration 

A. Objectives, Hypotheses and Endpoints 

[0038] Two parallel Phase Ill clinical trials were carried out to investigate the use of VEG FT to 

treat patients with the neovascular form of age-related macular degeneration (Study 1 and Study 2). 

The primary objective of these studies was to assess the efficacy of IVT administered VEG FT 

compared to ranibizumab (Lucentis®, Genentech, Inc.), in a non-inferiority paradigm, in preventing 

moderate vision loss in subjects with all subtypes of neovascular AMO. 

[0039] The secondary objectives were (a) to assess the safety and tolerability of repeated IVT 

administration of VEG FT in subjects with all sub-types of neovascular AMO for periods up to 2 

years; and (b) to assess the effect of repeated IVT administration of VEG FT on Vision-Related 

Quality of Life (QOL) in subjects with all sub-types of neovascular AMD. 

(0040] The primary hypothesis of these studies was that the proportion of subjects treated with 

VEG FT with stable or improved BCVA ( < 15 letters lost) is similar to the proportion treated with 

ranibizumab who have stable or improved BCVA, thereby demonstrating non-inferiority. 
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[0041] The primary endpoint for these studies was the prevention of vision loss of greater than or 

equal to 15 letters on the ETDRS chart, compared to baseline, at 52 weeks. Secondary endpoints 

were as follows: (a) change from baseline to Week 52 in letter score on the ETDRS chart; (b) gain 

from baseline to Week 52 of 15 letters or more on the ETDRS chart; ( c) change from baseline to 

Week 52 in total NEI VFQ-25 score; and (d) change from baseline to Week 52 in CNV area. 

B. Study Design 

[0042] For each study, subjects were randomly assigned in a 1: 1: 1: 1 ratio to 1 of 4 dosing 

regimens: (1) 2 mg VEG FT administered every 4 weeks (204); (2) 0.5 mg VEG FT administered 

every 4 weeks (0.5O4); (3) 2 mg VEGFT administered every 4 weeks to week 8 and then every 8 

weeks (with sham injection at the interim 4-week visits when study drug was not administered 

(208); and (4) 0.5 mg ranibizumab administered every 4 weeks (RQ4). Subjects assigned to (208) 

received the 2 mg injection every 4 weeks to week 8 and then a sham injection at interim 4-week 

visits (when study drug is not to be administered) during the first 52 weeks of the studies. (No 

sham injection were given at Week 52). 

[0043] The study duration for each subject was scheduled to be 96 weeks plus the recruitment 

period. For the first 52 weeks (Year 1 ), subjects received an IVT or sham injection in the study eye 

every 4 weeks. (No sham injections were given at Week 52). During the second year of the study, 

subjects will be evaluated every 4 weeks and will receive IVT injection of study drug at intervals 

determined by specific dosing criteria, but at least every 12 weeks. (During the second year of the 

study, sham injections will not be given.) During this period, injections may be given as frequently 

as every 4 weeks, but no less frequently than every 12 weeks, according to the following criteria: (i) 

increase in central retinal thickness of .::100 µm compared to the lowest previous value as 

measured by optical coherence tomography (OCT); or (ii) a loss from the best previous letter score 

of at least 5 ETDRS letters in conjunction with recurrent fluid as indicated by OCT; or (iii) new or 

persistent fluid as indicated by OCT; or (iv) new onset classic neovascularization, or new or 

persistent leak on fluorescein angiography (FA); or (v) new macular hemorrhage; or (vi) 12 weeks 

have elapsed since the previous injection. According to the present protocol, subjects must receive 

an injection at least every 12 weeks. 

[0044] Subjects were evaluated at 4 weeks intervals for safety and best corrected visual acuity 

(BCVA) using the 4 meter ETDRS protocol. Quality of Life (QOL) was evaluated using the NEI 

VFQ-25 questionnaire. OCT and FA examinations were conducted periodically. 

[0045] Approximately 1200 subjects were enrolled, with a target enrollment of 300 subjects per 

treatment arm. 
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[0046] To be eligible for this study, subjects were required to have subfoveal choroidal 

neovascularization (CNV) secondary to AMO. "Subfoveal" CNV was defined as the presence of 

subfoveal neovascularization, documented by FA, or presence of a lesion that is juxtafoveal in 

location angiographically but affects the fovea. Subject eligibility was confirmed based on 

angiographic criteria prior to randomization. 

[0047] Only one eye was designated as the study eye. For subjects who met eligibility criteria in 

both eyes, the eye with the worse VA was selected as the study eye. If both eyes had equal VA, 

the eye with the clearest lens and ocular media and least amount of subfoveal scar or geographic 

atrophy was selected. If there was no objective basis for selecting the study eye, factors such as 

ocular dominance, other ocular pathology and subject preference were considered in making the 

selection. 

[0048] Inclusion criteria for both studies were as follows: (i) signed Informed consent; (ii) at least 

50 years of age; (iii) active primary subfoveal CNV lesions secondary to AMO, including juxtafoveal 

lesions that affect the fovea as evidenced by FA in the study eye; (iv) CNV at least 50% of total 

lesion size; (v) early treatment diabetic retinopathy study (ETDRS) best-corrected visual acuity of: 

20/40 to 20/320 (letter score of 73 to 25) in the study eye; (vi) willing, committed, and able to return 

for all clinic visits and complete all study-related procedures; and (vii) able to read, understand and 

willing to sign the informed consent form (or, if unable to read due to visual impairment, be read to 

verbatim by the person administering the informed consent or a family member). 

[0049] Exclusion criteria for both studies were as follows: 1. Any prior ocular (in the study eye) or 

systemic treatment or surgery for neovascular AMO except dietary supplements or vitamins. 2. Any 

prior or concomitant therapy with another investigational agent to treat neovascular AMO in the 

study eye, except dietary supplements or vitamins. 3. Prior treatment with anti-VEGF agents as 

follows: (a) Prior treatment with anti-VEGF therapy in the study eye was not allowed; (b) Prior 

treatment with anti-VEGF therapy in the fellow eye with an investigational agent (not FDA approved, 

e.g. bevacizumab) was allowed up to 3 months prior to first dose in the study, and such treatments 

were not allowed during the study. Prior treatment with an approved anti-VEGF therapy in the 

fellow eye was allowed; (c) Prior systemic anti-VEGF therapy, investigational or FDA/Health 

Canada approved, was only allowed up to 3 months prior to first dose, and was not allowed during 

the study. 4. Total lesion size > 12 disc areas (30.5 mm2, including blood, scars and 

neovascularization) as assessed by FA in the study eye. 5. Subretinal hemorrhage that is either 

50% or more of the total lesion area, or if the blood is under the fovea and is 1 or more disc areas in 

size in the study eye. (If the blood is under the fovea, then the fovea must be surrounded 270 

degrees by visible CNV.) 6. Scar or fibrosis, making up> 50% of total lesion in the study eye. 7. 

Scar, fibrosis, or atrophy involving the center of the fovea. 8. Presence of retinal pigment epithelial 
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tears or rips involving the macula in the study eye. 9. History of any vitreous hemorrhage within 4 

weeks prior to Visit 1 in the study eye. 10. Presence of other causes of CNV, including pathologic 

myopia (spherical equivalent of -8 diopters or more negative, or axial length of 25 mm or more), 

ocular histoplasmosis syndrome, angioid streaks, choroidal rupture, or multifocal choroiditis in the 

study eye. 11. History or clinical evidence of diabetic retinopathy, diabetic macular edema or any 

other vascular disease affecting the retina, other than AMO, in either eye. 12. Prior vitrectomy in 

the study eye. 13. History of retinal detachment or treatment or surgery for retinal detachment in 

the study eye. 14. Any history of macular hole of stage 2 and above in the study eye. 15. Any 

intraocular or periocular surgery within 3 months of Day 1 on the study eye, except lid surgery, 

which may not have taken place within 1 month of day 1, as long as it was unlikely to interfere with 

the injection. 16. Prior trabeculectomy or other filtration surgery in the study eye. 17. Uncontrolled 

glaucoma (defined as intraocular pressure greater than or equal to 25 mm Hg despite treatment 

with anti-glaucoma medication) in the study eye. 18. Active intraocular inflammation in either eye. 

19. Active ocular or periocular infection in either eye. 20. Any ocular or periocular infection within 

the last 2 weeks prior to Screening in either eye. 21. Any history of uveitis in either eye. 22. Active 

scleritis or episcleritis in either eye. 23. Presence or history of scleromalacia in either eye. 24. 

Aphakia or pseudophakia with absence of posterior capsule (unless it occurred as a result of a 

yttrium aluminum garnet [Y AG] posterior capsulotomy) in the study eye. 25. Previous therapeutic 

radiation in the region of the study eye. 26. History of corneal transplant or corneal dystrophy in the 

study eye. 27. Significant media opacities, including cataract, in the study eye which might interfere 

with visual acuity, assessment of safety, or fundus photography. 28. Any concurrent intraocular 

condition in the study eye (e.g. cataract) that, in the opinion of the investigator, could require either 

medical or surgical intervention during the 96 week study period. 29. Any concurrent ocular 

condition in the study eye which, in the opinion of the investigator, could either increase the risk to 

the subject beyond what is to be expected from standard procedures of intraocular injection, or 

which otherwise may interfere with the injection procedure or with evaluation of efficacy or safety. 

30. History of other disease, metabolic dysfunction, physical examination finding, or clinical 

laboratory finding giving reasonable suspicion of a disease or condition that contraindicates the use 

of an investigational drug or that might affect interpretation of the results of the study or render the 

subject at high risk for treatment complications. 31. Participation as a subject in any clinical study 

within the 12 weeks prior to Day 1. 32. Any systemic or ocular treatment with an investigational 

agent in the past 3 months prior to Day 1. 33. The use of long acting steroids, either systemically or 

intraocularly, in the 6 months prior to day 1. 34. Any history of allergy to povidone iodine. 35. 

Known serious allergy to the fluorescein sodium for injection in angiography. 36. Presence of any 

contraindications indicated in the FDA Approved label for ranibizumab (Lucentis®). 37. Females 
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who were pregnant, breastfeeding, or of childbearing potential, unwilling to practice adequate 

contraception throughout the study. Adequate contraceptive measures include oral contraceptives 

(stable use for 2 or more cycles prior to screening); IUD; Depo-Provera®; Norplant® System 

implants; bilateral tubal ligation; vasectomy; condom or diaphragm plus either contraceptive 

sponge, foam or jelly. 

[0050] Subjects were not allowed to receive any standard or investigation al agents for treatment 

of their AMD in the study eye other than their assigned study treatment with VEG FT or ranibizumab 

as specified in the protocol until they completed the Completion/Early Termination visit 

assessments. This includes medications administered locally (e.g., IVT, topical, juxtascleral or 

periorbital routes), as well as those administered systemically with the intent of treating the study 

and/or fellow eye. 

[0051] The study procedures are summarized as follows: 

[0052] Best Corrected Visual Acuity: Visual function of the study eye and the fellow eye were 

assessed using the ETDRS protocol (The Early Treatment Diabetic Retinopathy Study Group) at 4 

meters. Visual Acuity examiners were certified to ensure consistent measurement of BCVA. The 

VA examiners were required to remain masked to treatment assignment. 

[0053] Optical Coherence Tomography: Retinal and lesion characteristics were evaluated using 

OCT on the study eye. At the Screen Visit (Visit 1) images were captured and transmitted for both 

eyes. All OCT images were captured using the Zeiss Stratus OCT™ with software Version 3 or 

greater. OCT images were sent to an independent reading center where images were read by 

masked readers at visits where OCTs were required. All OCTs were electronically archived at the 

site as part of the source documentation. A subset of OCT images were read. OCT technicians 

were required to be certified by the reading center to ensure consistency and quality in image 

acquisition. Adequate efforts were made to ensure that OCT technicians at the site remained 

masked to treatment assignment. 

[0054] Fundus Photography and Fluorescein Angiography (FA): The anatomical state of the 

retinal vasculature of the study eye was evaluated by funduscopic examination, fundus photography 

and FA. At the Screen Visit (Visit 1) funduscopic examination, fundus photography and FA were 

captured and transmitted for both eyes. Fund us and angiographic images were sent to an 

independent reading center where images were read by masked readers. The reading center 

confirmed subject eligibility based on angiographic criteria prior to randomization. All FAs and 

fundus photographs were archived at the site as part of the source documentation. Photographers 

were required to be certified by the reading center to ensure consistency and quality in image 

acquisition. Adequate efforts were made to ensure that all photographers at the site remain 

masked to treatment assignment. 
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[0055] Vision-Related Quality of Life: Vision-related QOL was assessed using the National Eye 

Institute 25-ltem Visual Function Questionnaire (NEI VFQ-25) in the interviewer-administered 

format. NEI VFQ-25 was administered by certified personnel at a contracted call center. At the 

screening visit, the sites assisted the subject and initiated the first call to the call center to collect all 

of the subject's contact information and to complete the first NEI VFQ-25 on the phone prior to 

randomization and IVT injection. For all subsequent visits, the call center called the subject on the 

phone, prior to IVT injection, to complete the questionnaire. 

[0056] lntraocular Pressure: lntraocular pressure (IOP) of the study eye was measured using 

applanation tonometry or Tonopen. The same method of IOP measurement was used in each 

subject throughout the study. 

[0057] 

C. Results Summary (52 Week Data) 

[0058] The primary endpoint (prevention of moderate or severe vision loss as defined above) was 

met for all three VEGFT groups (2Q4, 0.5Q4 and 2Q8) in this study. The results from both studies 

are summarized in Table 1. 

Table 1 

Ranibizumab VEGFT VEGFT VEGFT 
0.5 mg monthly 0.5 mg monthly 2 mg monthly 2 mg every 8 

(RQ4) (0.5Q4) (2Q4) weeksfaJ (2Q8) 

Maintenance of vision* (% patients losing <15 letters) at week 52 versus baseline 

Study 1 94.4% 95.9%** 95.1%** 95.1%** 

Study 2 94.4% 96.3%** 95.6%** 95.6%** 

Mean improvement in vision* (letters) at 52 weeks versus baseline (p-value vs RQ4)*** 

Study 1 8.1 6.9 (NS) 10.9 (p<0.01) 7.9 (NS) 

Study 2 9.4 9.7 (NS) 7.6 (NS) 8.9 (NS 
taJ ... 

Following three 1nit1al monthly doses 
* Visual acuity was measured as the total number of letters read correctly on the Early Treatment 
Diabetic Retinopathy Study (ETDRS) eye chart. 
** Statistically non-inferior based on a non-inferiority margin of 10%, using confidence interval 
approach (95.1 % and 95% for Study 1 and Study 2, respectively) 
*** Test for superiority 
NS = non-significant 

[0059] In Study 1, patients receiving VEGFT 2mg monthly (2Q4) achieved a statistically significant 

greater mean improvement in visual acuity at week 52 versus baseline (secondary endpoint), 

compared to ranibizumab 0.5mg monthly (RQ4); patients receiving VEGFT 2mg monthly on 

average gained 10.9 letters, compared to a mean 8.1 letter gain with ranibizumab 0.5mg dosed 
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every month (p<0.01 ). All other dose groups of VEG FT in Study 1 and all dose groups in Study 2 

were not statistically different from ranibizumab in this secondary endpoint. 

[0060] A generally favorable safety profile was observed for both VEGFT and ranibizumab. The 

incidence of ocular treatment emergent adverse events was balanced across all four treatment 

groups in both studies, with the most frequent events associated with the injection procedure, the 

underlying disease, and/or the aging process. The most frequent ocular adverse events were 

conjunctiva! hemorrhage, macular degeneration, eye pain, retinal hemorrhage, and vitreous 

floaters. The most frequent serious non-ocular adverse events were typical of those reported in 

this elderly population who receive intravitreal treatment for wet AMO; the most frequently reported 

events were falls, pneumonia, myocardial infarction, atrial fibrillation, breast cancer, and acute 

coronary syndrome. There were no notable differences among the study arms. 

Example 5: Phase II Clinical Trial of VEGFT in Subjects with Diabetic Macular Edema (DME) 

[0061] In this study, 221 patients with clinically significant DME with central macular involvement 

were randomized, and 219 patients were treated with balanced distribution over five groups. The 

control group received macular laser therapy at baseline, and patients were eligible for repeat laser 

treatments, but no more frequently than at 16 week intervals. The remaining four groups received 

VEGFT by intravitreal injection as follows: Two groups received 0.5 or 2 mg of VEG FT once every 

four weeks throughout the 12-month dosing period (0.5Q4 and 2Q4, respectively). Two groups 

received three initial doses of 2 mg VEG FT once every four weeks (i.e., at baseline, and weeks 4 

and 8), followed through week 52 by either once every 8 weeks dosing (2Q8) or as needed dosing 

with very strict repeat dosing criteria (PRN). Mean gains in visual acuity versus baseline were as 

shown in Table 2: 

Table 2 

Mean change in visual acuity at 
week 24 versus baseline 

n (letters) 

Laser 44 2.5 

VEGFT 0.5 mg 
44 8.6** monthly (0.5Q4) 

VEGFT 2 mg monthly 
44 11.4** 

(2Q4) 

VEGFT 2 mg every 8 
42 8.5** weeks[aJ (2Q8) 

VEGFT 2 mg as 
45 10.3** needed[aJ (PRN) 

[aJ ... 
Following three IrntIal monthly doses 

** p < 0.01 versus laser 
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[0062] In this study, the visual acuity gains achieved with VEGFT administration at week 24 were 
maintained or numerically improved up to completion of the study at week 52 in all VEG FT study 
groups, including 2 mg dosed every other month 
[0063] As demonstrated in the foregoing Examples, the administration of VEG FT to patients 
suffering from angiogenic eye disorders (e.g., AMO and DME) at a frequency of once every 8 
weeks, following a single initial dose and two secondary doses administered four weeks apart, 
resulted in significant prevention of moderate or severe vision loss or improvements in visual acuity. 

SEQUENCES 

[0064] SEQ ID N0:1 (DNA sequence having 1377 nucleotides): 
ATGGTCAGCTACTGGGACACCGGGGTCCTGCTGTGCGCGCTGCTCAGCTGTCTGCTTCTCAC 
AGGATCTAGTTCCGGAAGTGATACCGGTAGACCTTTCGTAGAGATGTACAGTGAAATCCCCGA 
AATTATACACATGACTGAAGGAAGGGAGCTCGTCATTCCCTGCCGGGTTACGTCACCTAACAT 
CACTGTTACTTTAAAAAAGTTTCCACTTGACACTTTGATCCCTGATGGAAAACGCATAATCTGG 
GACAGTAGAAAGGGCTTCATCATATCAAATGCAACGTACAAAGAAATAGGGCTTCTGACCTGT 
GAAGCAACAGTCAATGGGCATTTGTATAAGACAAACTATCTCACACATCGACAAACCAATACAA 
TCATAGATGTGGTTCTGAGTCCGTCTCATGGAATTGAACTATCTGTTGGAGAAAAGCTTGTCTT 
AAATTGTACAGCAAGAACTGAACTAAATGTGGGGATTGACTTCAACTGGGAATACCCTTCTTCG 
AAGCATCAGCATAAGAAACTTGTAAACCGAGACCTAAAAACCCAGTCTGGGAGTGAGATGAAG 
AAATTTTTGAGCACCTTAACTATAGATGGTGTAACCCGGAGTGACCAAGGATTGTACACCTGTG 
CAGCATCCAGTGGGCTGATGACCAAGAAGAACAGCACATTTGTCAGGGTCCATGAAAAGGACA 
AAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCT 
TCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTG 
GTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGT 
GCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCG 
TCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAAC 
AAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACC 
ACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT 
GCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCG 
GAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGC 
AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA 
[0065] SEQ ID N0:2 (polypeptide sequence having 458 amino acids): 
MVSYWDTGVLLCALLSCLLL TGSSSGSDTGRPFVEMYSEIPEI I HMTEGREL VI PCRVTSPNITVTLK 
KFPLDTLIPDGKRIIWDSRKGFIISNATYKEIGLL TCEATVNGHLYKTNYLTHRQTNTIIDWLSPSHGI 
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ELSVGEKLVLNCTARTELNVGIDFNWEYPSSKHQHKKLVNRDLKTQSGSEMKKFLSTLTIDGVTRS 

DQGLYTCAASSGLMTKKNSTFVRVHEKDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEV 

TCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCKV 

SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL TKNQVSL TCLVKGFYPSDIAVEWESNGQPEN 

NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

[0066] The present invention is not to be limited in scope by the specific embodiments described 

herein. Indeed, various modifications of the invention in addition to those described herein will 

become apparent to those skilled in the art from the foregoing description and the accompanying 

figures. Such modifications are intended to fall within the scope of the appended claims. 
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What is claimed is: 

1. A method for treating an angiogenic eye disorder in a patient, said method comprising 

sequentially administering to the patient a single initial dose of a VEGF antagonist, followed by one 

or more secondary doses of the VEGF antagonist, followed by one or more tertiary doses of the 

VEGF antagonist; 

wherein each secondary dose is administered 2 to 4 weeks after the immediately preceding 

dose; and 

wherein each tertiary dose is administered at least 8 weeks after the immediately preceding 

dose. 

2. The method of claim 1, wherein only a single secondary dose is administered to the 

patient, and wherein the single secondary dose is administered 4 weeks after the initial dose of the 

VEGF antagonist. 

3. The method of claim 1, wherein only two secondary doses are administered to the 

patient, and wherein each secondary dose is administered 4 weeks after the immediately preceding 

dose. 

4. The method of claim 3, wherein each tertiary dose is administered 8 weeks after the 

immediately preceding dose. 

5. The method of claim 1, wherein at least 5 tertiary doses of the VEGF antagonist are 

administered to the patient, and wherein the first four tertiary doses are administered 8 weeks after 

the immediately preceding dose, and wherein each subsequent tertiary dose is administered 8 or 

12 weeks after the immediately preceding dose. 

6. The method of claim 1, wherein the angiogenic eye disorder is selected from the 

group consisting of: age related macular degeneration, diabetic retinopathy, diabetic macular 

edema, central retinal vein occlusion and corneal neovascularization. 

7. The method of claim 6, wherein the angiogenic eye disorder is age related macular 

degeneration. 

8. The method of claim 1, wherein the VEGF antagonist is an anti-VEGF antibody or 

fragment thereof, an anti-VEGF receptor antibody or fragment thereof, or a VEGF receptor-based 

chimeric molecule. 
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9. The method of claim 8, wherein the VEGF antagonist is a VEGF receptor-based 

chimeric molecule. 

10. The method of claim 9, wherein the VEGF receptor-based chimeric molecule 

comprises VEGFR1 R2-Fc.6C1 (a) encoded by the nucleic acid sequence of SEQ ID NO: 1. 

11. The method of claim 9, wherein the VEGF receptor-based chimeric molecule 

comprises (1) a VEGFR1 component comprising amino acids 27 to 129 of SEQ ID NO:2; (2) a 

VEGFR2 component comprising amino acids 130-231 of SEQ ID NO:2; and (3) a multimerization 

component comprising amino acids 232-457 of SEQ ID NO:2. 

12. The method of claim 1, wherein all doses of the VEGF antagonist are administered to 

the patient by topical administration or by intraocular administration. 

13. The method of claim 12, wherein all doses of the VEGF antagonist are administered 

to the patient by intraocular administration. 

14. The method of claim 13, wherein the intraocular administration is intravitreal 

administration. 

15. The method of claim 11, wherein all doses of the VEGF antagonist are administered 

to the patient by topical administration or by intraocular administration. 

16. The method of claim 15, wherein all doses of the VEGF antagonist are administered 

to the patient by intraocular administration. 

17. The method of claim 16, wherein the intraocular administration is intravitreal 

administration. 

18. The method of claim 17, wherein all doses of the VEGF antagonist comprise from 

about 0.5 mg to about 2 mg of the VEGF antagonist. 

19. The method of claim 18, wherein all doses of the VEGF antagonist comprise 0.5 mg 

of the VEGF antagonist. 

20. The method of claim 18, wherein all doses of the VEGF antagonist comprise 2 mg of 

the VEGF antagonist. 
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ABSTRACT 

The present invention provides methods for treating angiogenic eye disorders by sequentially 

administering multiple doses of a VEGF antagonist to a patient. The methods of the present 

invention include the administration of multiple doses of a VEGF antagonist to a patient at a 

frequency of once every 8 or more weeks. The methods of the present invention are useful for the 

treatment of angiogenic eye disorders such as age related macular degeneration, diabetic 

retinopathy, diabetic macular edema, central retinal vein occlusion and corneal neovascularization. 
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USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS 

FIELD OF THE INVENTION 

[0001] The present invention relates to the field of therapeutic treatments of eye disorders. More 

specifically, the invention relates to the administration of VEGF antagonists to treat eye disorders 

caused by or associated with angiogenesis. 

BACKGROUND 

[0002] Several eye disorders are associated with pathological angiogenesis. For example, the 

development of age-related macular degeneration (AMO) is associated with a process called 

choroidal neovascularization (CNV). Leakage from the CNV causes macular edema and collection 

of fluid beneath the macula resulting in vision loss. Diabetic macular edema (DME) is another eye 

disorder with an angiogenic component. DME is the most prevalent cause of moderate vision loss 

in patients with diabetes and is a common complication of diabetic retinopathy, a disease affecting 

the blood vessels of the retina. Clinically significant DME occurs when fluid leaks into the center of 

the macula, the light-sensitive part of the retina responsible for sharp, direct vision. Fluid in the 

macula can cause severe vision loss or blindness. Yet another eye disorder associated with 

abnormal angiogenesis is central retinal vein occlusion (CRVO). CRVO is caused by obstruction of 

the central retinal vein that leads to a back-up of blood and fluid in the retina. The retina can also 

become ischemic, resulting in the growth of new, inappropriate blood vessels that can cause further 

vision loss and more serious complications. Release of vascular endothelial growth factor (VEGF) 

contributes to increased vascular permeability in the eye and inappropriate new vessel growth. 

Thus, inhibiting the angiogenic-promoting properties of VEGF appears to be an effective strategy 

for treating angiogenic eye disorders. 

[0003] Current FDA-approved treatments of angiogenic eye disorders such as AMO and CRVO 

include the administration of an anti-VEGF antibody called ranibizumab (Lucentis®, Genentech, 

Inc.) on a monthly basis by intravitreal injection. 

[0004] Methods for treating eye disorders using VEGF antagonists are mentioned in, e.g., US 

7,303,746; US 7,306,799; US 7,300,563; US 7,303,748; and US 2007/0190058. Nonetheless, 

there remains a need in the art for new administration regimens for angiogenic eye disorders, 

especially those which allow for less frequent dosing while maintaining a high level of efficacy. 

BRIEF SUMMARY OF THE INVENTION 

[0005] The present invention provides methods for treating angiogenic eye disorders. The 

methods of the invention comprise sequentially administering multiple doses of a VEGF antagonist 

to a patient over time. In particular, the methods of the invention comprise sequentially 
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administering to the patient a single initial dose of a VEGF antagonist, followed by one or more 

secondary doses of the VEGF antagonist, followed by one or more tertiary doses of the VEGF 

antagonists. The present inventors have surprisingly discovered that beneficial therapeutic effects 

can be achieved in patients suffering from angiogenic eye disorders by administering a VEGF 

antagonist to a patient at a frequency of once every 8 or more weeks, especially when such doses 

are preceded by about three doses administered to the patient at a frequency of about 2 to 4 

weeks. Thus, according to the methods of the present invention, each secondary dose of VEGF 

antagonist is administered 2 to 4 weeks after the immediately preceding dose, and each tertiary 

dose is administered at least 8 weeks after the immediately preceding dose. An example of a 

dosing regimen of the present invention is shown in Figure 1. One advantage of such a dosing 

regimen is that, for most of the course of treatment (i.e., the tertiary doses), it allows for less 

frequent dosing (e.g., once every 8 weeks) compared to prior administration regimens for 

angiogenic eye disorders which require monthly administrations throughout the entire course of 

treatment. (See, e.g., prescribing information for Lucentis® [ranibizumab], Genentech, Inc.). 

[0006] The methods of the present invention can be used to treat any angiogenic eye disorder, 

including, e.g., age related macular degeneration, diabetic retinopathy, diabetic macular edema, 

central retinal vein occlusion, corneal neovascularization, etc. 

[0007] The methods of the present invention comprise administering any VEGF antagonist to the 

patient. In one embodiment, the VEGF antagonist comprises one or more VEGF receptor-based 

chimeric molecule(s), (also referred to herein as a "VEGF-Trap" or "VEGFT"). An exemplary VEGF 

antagonist that can be used in the context of the present invention is a multimeric VEGF-binding 

protein comprising two or more VEGF receptor-based chimeric molecules referred to herein as 

"VEGFR1 R2-FcliC1 (a)." 

[0008] Various administration routes are contemplated for use in the methods of the present 

invention, including, e.g., topical administration or intraocular administration (e.g., intravitreal 

administration). 

[0009] Other embodiments of the present invention will become apparent from a review of the 

ensuing detailed description. 

BRIEF DESCRIPTION OF THE FIGURE 

[0010] Figure 1 shows an exemplary dosing regimen of the present invention. In this regimen, a 

single "initial dose" of VEGF antagonist ("VEGFT") is administered at the beginning of the treatment 

regimen (i.e. at "week O"), two "secondary doses" are administered at weeks 4 and 8, respectively, 

and at least six "tertiary doses" are administered once every 8 weeks thereafter, i.e., at weeks 16, 

24, 32, 40, 48, 56, etc.). 
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DETAILED DESCRIPTION 

[0011] Before the present invention is described, it is to be understood that this invention is not 

limited to particular methods and experimental conditions described, as such methods and 

conditions may vary. It is also to be understood that the terminology used herein is for the purpose 

of describing particular embodiments only, and is not intended to be limiting, since the scope of the 

present invention will be limited only by the appended claims. 

[0012] Unless defined otherwise, all technical and scientific terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art to which this invention belongs. 

As used herein, the term "about," when used in reference to a particular recited numerical value, 

means that the value may vary from the recited value by no more than 1 %. For example, as used 

herein, the expression "about 100" includes 99 and 101 and all values in between (e.g., 99.1, 99.2, 

99.3, 99.4, etc.). 

[0013] Although any methods and materials similar or equivalent to those described herein can be 

used in the practice or testing of the present invention, the preferred methods and materials are 

now described. All publications mentioned herein are incorporated herein by reference to describe 

in their entirety. 

DOSING REGIMENS 

[0014] The present invention provides methods for treating angiogenic eye disorders. The 

methods of the invention comprise sequentially administering to a patient multiple doses of a VEGF 

antagonist. As used herein, "sequentially administering" means that each dose of VEGF antagonist 

is administered to the patient at a different point in time, e.g., on different days separated by a 

predetermined interval (e.g., hours, days, weeks or months). The present invention includes 

methods which comprise sequentially administering to the patient a single initial dose of a VEGF 

antagonist, followed by one or more secondary doses of the VEGF antagonist, followed by one or 

more tertiary doses of the VEGF antagonist. 

[0015] The terms "initial dose," "secondary doses," and "tertiary doses," refer to the temporal 

sequence of administration of the VEGF antagonist. Thus, the "initial dose" is the dose which is 

administered at the beginning of the treatment regimen (also referred to as the "baseline dose"); the 

"secondary doses" are the doses which are administered after the initial dose; and the "tertiary 

doses" are the doses which are administered after the secondary doses. The initial, secondary, 

and tertiary doses may all contain the same amount of VEGF antagonist, but will generally differ 

from one another in terms of frequency of administration. In certain embodiments, however, the 
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amount of VEGF antagonist contained in the initial, secondary and/or tertiary doses will vary from 

one another (e.g., adjusted up or down as appropriate) during the course of treatment. 

[0016] In one exemplary embodiment of the present invention, each secondary dose is 

administered 2 to 4 (e.g., 2, 2½, 3, 3½, or 4) weeks after the immediately preceding dose, and each 

tertiary dose is administered at least 8 (e.g., 8, 8½, 9, 9½, 10, 10½, 11, 11½, 12, 12½, 13, 13½, 14, 

14½, or more) weeks after the immediately preceding dose. The phrase "the immediately 

preceding dose," as used herein, means, in a sequence of multiple administrations, the dose of 

VEGF antagonist which is administered to a patient prior to the administration of the very next dose 

in the sequence with no intervening doses. 

[0017] In one exemplary embodiment of the present invention, a single initial dose of a VEGF 

antagonist is administered to a patient on the first day of the treatment regimen (i.e., at week 0), 

followed by two secondary doses, each administered four weeks after the immediately preceding 

dose (i.e., at week 4 and at week 8), followed by at least 5 tertiary doses, each administered eight 

weeks after the immediately preceding dose (i.e., at weeks 16, 24, 32, 40 and 48). The tertiary 

doses may continue (at intervals of 8 or more weeks) indefinitely during the course of the treatment 

regimen. This exemplary administration regimen is depicted graphically in Figure 1. 

[0018] The methods of the invention may comprise administering to a patient any number of 

secondary and/or tertiary doses of a VEGF antagonist. For example, in certain embodiments, only 

a single secondary dose is administered to the patient. In other embodiments, two or more (e.g., 2, 

3, 4, 5, 6, 7, 8, or more) secondary doses are administered to the patient. Likewise, in certain 

embodiments, only a single tertiary dose is administered to the patient. In other embodiments, two 

or more (e.g., 2, 3, 4, 5, 6, 7, 8, or more) tertiary doses are administered to the patient. 

[0019] In embodiments involving multiple secondary doses, each secondary dose may be 

administered at the same frequency as the other secondary doses. For example, each secondary 

dose may be administered to the patient 4 weeks after the immediately preceding dose. Similarly, 

in embodiments involving multiple tertiary doses, each tertiary dose may be administered at the 

same frequency as the other tertiary doses. For example, each tertiary dose may be administered 

to the patient 8 weeks after the immediately preceding dose. Alternatively, the frequency at which 

the secondary and/or tertiary doses are administered to a patient can vary over the course of the 

treatment regimen. For example, the present invention includes methods which comprise 

administering to the patient a single initial dose of a VEGF antagonist, followed by one or more 

secondary doses of the VEGF antagonist, followed by at least 5 tertiary doses of the VEGF 

antagonist, wherein the first four tertiary doses are administered 8 weeks after the immediately 

preceding dose, and wherein each subsequent tertiary dose is administered from 8 to 12 (e.g., 8, 

8½, 9, 9½, 10, 1 O½, 11, 11 ½, 12) weeks after the immediately preceding dose. The frequency of 
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administration may also be adjusted during the course of treatment by a physician depending on 

the needs of the individual patient following clinical examination. 

VEGF ANTAGONISTS 

[0020] The methods of the present invention comprise administering to a patient a VEGF 

antagonist according to specified dosing regimens. As used herein, the expression "VEGF 

antagonist" means any molecule that blocks, reduces or interferes with the normal biological activity 

of VEGF. 

[0021] VEGF antagonists include molecules which interfere with the interaction between VEGF 

and a natural VEGF receptor, e.g., molecules which bind to VEGF or a VEGF receptor and prevent 

or otherwise hinder the interaction between VEGF and a VEGF receptor. Specific exemplary VEGF 

antagonists include anti-VEGF antibodies, anti-VEGF receptor antibodies, and VEGF receptor

based chimeric molecules (also referred to herein as "VEGF-Traps"). 

[0022] VEGF receptor-based chimeric molecules include chimeric polypeptides which comprise 

two or more immunoglobulin (lg)-like domains of a VEGF receptor such as VEGFR1 (also referred 

to as Flt1) and/or VEGFR2 (also referred to as Flk1 or KOR), and may also contain a multimerizing 

domain (e.g., an Fe domain which facilitates the multimerization [e.g., dimerization] of two or more 

chimeric polypeptides). An exemplary VEGF receptor-based chimeric molecule is a molecule 

referred to as VEGFR1 R2-Fcti.C1 (a) which is encoded by the nucleic acid sequence of SEQ ID 

NO: 1. VEGFR1 R2-Fcti.C1 (a) comprises three components: (1) a VEGFR1 component comprising 

amino acids 27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130 to 

231 of SEQ ID NO:2; and (3) a multimerization component ("Fcti.C1 (a)") comprising amino acids 

232 to 457 of SEQ ID NO:2 (the C-terminal amino acid of SEQ ID NO:2 [i.e., K458] may or may not 

be included in the VEGF antagonist used in the methods of the invention; see e.g., US Patent 

7,396,664). Amino acids 1-26 of SEQ ID NO:2 are the signal sequence. 

[0023] The VEGF antagonist used in the Examples set forth herein below is a dimeric molecule 

comprising two VEGFR1 R2-Fcti.C1 (a) molecules and is referred to herein as "VEGFT." Additional 

VEGF receptor-based chimeric molecules which can be used in the context of the present invention 

are disclosed in US 7,396,664, 7,303,746 and WO 00/75319. 

ANGIOGENIC EYE DISORDERS 

[0024] The methods of the present invention can be used to treat any angiogenic eye disorder. 

The expression "angiogenic eye disorder," as used herein, means any disease of the eye which is 

caused by or associated with the growth or proliferation of blood vessels or by blood vessel 

leakage. Non-limiting examples of angiogenic eye disorders that are treatable using the methods of 
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the present invention include choroidal neovascularization, age-related macular degeneration 

(AMO), diabetic retinopathies, diabetic macular edema (DME), central retinal vein occlusion 

(CRVO), corneal neovascularization, and retinal neovascularization. 

PHARMACEUTICAL FORMULATIONS 

(0025] The present invention includes methods in which the VEGF antagonist that is administered 

to the patient is contained within a pharmaceutical formulation. The pharmaceutical formulation 

may comprise the VEGF antagonist along with at least one inactive ingredient such as, e.g., a 

pharmaceutically acceptable carrier. Other agents may be incorporated into the pharmaceutical 

composition to provide improved transfer, delivery, tolerance, and the like. The term 

"pharmaceutically acceptable" means approved by a regulatory agency of the Federal or a state 

government or listed in the U.S. Pharmacopeia or other generally recognized pharmacopeia for use 

in animals, and more particularly, in humans. The term "carrier" refers to a diluent, adjuvant, 

excipient, or vehicle with which the antibody is administered. A multitude of appropriate 

formulations can be found in the formulary known to all pharmaceutical chemists: Remington's 

Pharmaceutical Sciences (15th ed, Mack Publishlng Company, Easton, Pa., 1975), particularly 

Chapter 87 by Blaug, Seymour, therein. These formulations include, for example, powders, pastes, 

ointments, jellies, waxes, oils, lipids, lipid (cationic or anionic) containing vesicles (such as 

LIPOFECTIN™), DNA conjugates, anhydrous absorption pastes, oil-in-water and water-in-oil 

emulsions, emulsions carbowax (polyethylene glycols of various molecular weights), semi-solid 

gels, and semi-solid mixtures containing carbowax. Any of the foregoing mixtures may be 

appropriate in the context of the methods of the present invention, provided that the VEGF 

antagonist is not inactivated by the formulation and the formulation is physiologically compatible 

and tolerable with the route of administration. See also Powell et al. PDA (1998) J Pharm Sci 

Technol. 52:238-311 and the citations therein for additional information related to excipients and 

carriers well known to pharmaceutical chemists. 

[0026] Pharmaceutical formulations useful for administration by injection in the context of the 

present invention may be prepared by dissolving, suspending or emulsifying a VEGF antagonist in 

a sterile aqueous medium or an oily medium conventionally used for injections. As the aqueous 

medium for injections, there are, for example, physiological saline, an isotonic solution containing 

glucose and other auxiliary agents, etc., which may be used in combination with an appropriate 

solubilizing agent such as an alcohol (e.g., ethanol), a polyalcohol (e.g., propylene glycol, 

polyethylene glycol), a nonionic surfactant [e.g., polysorbate 80, HCO-50 (polyoxyethylene (50 mol) 

adduct of hydrogenated castor oil)], etc. As the oily medium, there may be employed, e.g., sesame 

oil, soybean oil, etc., which may be used in combination with a solubilizing agent such as benzyl 
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benzoate, benzyl alcohol, etc. The injection thus prepared can be filled in an appropriate ampoule if 

desired. 

MODES OF ADMINISTRATION 

[0027] The VEGF antagonist (or pharmaceutical formulation comprising the VEGF antagonist) 

may be administered to the patient by any known delivery system and/or administration method. In 

certain embodiments, the VEGF antagonist is administered to the patient by ocular, intraocular, 

intravitreal or subconjunctival injection. In other embodiments, the VEGF antagonist can be 

administered to the patient by topical administration, e.g., via eye drops or other liquid, gel, ointment 

or fluid which contains the VEGF antagonist and can be applied directly to the eye. Other possible 

routes of administration include, e.g., intradermal, intramuscular, intraperitoneal, intravenous, 

subcutaneous, intranasal, epidural, and oral. 

AMOUNT OF VEGF ANTAGONIST ADMINISTERED 

[0028] Each dose of VEGF antagonist administered to the patient over the course of the treatment 

regimen may contain the same, or substantially the same, amount of VEGF antagonist. 

Alternatively, the quantity of VEGF antagonist contained within the individual doses may vary over 

the course of the treatment regimen. For example, in certain embodiments, a first quantity of VEGF 

antagonist is administered in the initial dose, a second quantity of VEGF antagonist is administered 

in the secondary doses, and a third quantity of VEGF antagonist is administered in the tertiary 

doses. The present invention contemplates dosing schemes in which the quantity of VEGF 

antagonist contained within the individual doses increases over time (e.g., each subsequent dose 

contains more VEGF antagonist than the last), decreases over time (e.g., each subsequent dose 

contains less VEGF antagonist than the last), initially increases then decreases, initially decreases 

then increases, or remains the same throughout the course of the administration regimen. 

[0029] The amount of VEGF antagonist administered to the patient in each dose is, in most 

cases, a therapeutically effective amount. As used herein, the phrase "therapeutically effective 

amount" means a dose of VEGF antagonist that results in a detectable improvement in one or more 

symptoms or indicia of an angiogenic eye disorder, or a dose of VEGF antagonist that inhibits, 

prevents, lessens, or delays the progression of an angiogenic eye disorder. In the case of an anti

VEGF antibody or a VEGF receptor-based chimeric molecule such as VEG FR 1 R2-FcLlC1 (a), a 

therapeutically effective amount can be from about 0.05 mg to about 5 mg, e.g., about 0.05 mg, 

about 0.1 mg, about 0.15 mg, about 0.2 mg, about 0.25 mg, about 0.3 mg, about 0.35 mg, about 

0.4 mg, about 0.45 mg, about 0.5 mg, about 0.55 mg, about 0.6 mg, about 0.65 mg, about 0.7 mg, 

about 0.75 mg, about 0.8 mg, about 0.85 mg, about 0.9 mg, about 1.0 mg, about 1.05 mg, about 
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1.1 mg, about 1.15 mg, about 1.2 mg, about 1.25 mg, about 1.3 mg, about 1.35 mg, about 1.4 mg, 

about 1.45 mg, about 1.5 mg, about 1.55 mg, about 1.6 mg, about 1.65 mg, about 1.7 mg, about 

1.75 mg, about 1.8 mg, about 1.85 mg, about 1.9 mg, about 2.0 mg, about 2.05 mg, about 2.1 mg, 

about 2.15 mg, about 2.2 mg, about 2.25 mg, about 2.3 mg, about 2.35 mg, about 2.4 mg, about 

2.45 mg, about 2.5 mg, about 2.55 mg, about 2.6 mg, about 2.65 mg, about 2.7 mg, about 2.75 mg, 

about 2.8 mg, about 2.85 mg, about 2.9 mg, about 3.0 mg, about 3.5 mg, about 4.0 mg, about 4.5 

mg, or about 5.0 mg of the antibody or receptor-based chimeric molecule. 

[0030] The amount of VEGF antagonist contained within the individual doses may be expressed 

in terms of milligrams of antibody per kilogram of patient body weight (i.e., mg/kg). For example, 

the VEGF antagonist may be administered to a patient at a dose of about 0.0001 to about 10 mg/kg 

of patient body weight. 

TREATMENT POPULATION AND EFFICACY 

[0031] The methods of the present invention are useful for treating angiogenic eye disorders in 

patients that have been diagnosed with or are at risk of being afflicted with an angiogenic eye 

disorder. Generally, the methods of the present invention demonstrate efficacy within 104 weeks of 

the initiation of the treatment regimen (with the initial dose administered at "week O"), e.g., by the 

end of week 16, by the end of week 24, by the end of week 32, by the end of week 40, by the end of 

week 48, by the end of week 56, etc. In the context of methods for treating angiogenic eye 

disorders such as AMO, CRVO, and DME, "efficacy" means that, from the initiation of treatment, the 

patient exhibits a loss of 15 or fewer letters on the Early Treatment Diabetic Retinopathy Study 

(ETDRS) visual acuity chart. In certain embodiments, "efficacy" means a gain of one or more (e.g., 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or more) letters on the ETDRS chart from the time of initiation of 

treatment. 

EXAMPLES 

[0032] The following examples are put forth so as to provide those of ordinary skill in the art with a 

complete disclosure and description of how to make and use the methods and compositions of the 

invention, and are not intended to limit the scope of what the inventors regard as their invention. 

Efforts have been made to ensure accuracy with respect to numbers used (e.g., amounts, 

temperature, etc.) but some experimental errors and deviations should be accounted for. Unless 

indicated otherwise, parts are parts by weight, molecular weight is average molecular weight, 

temperature is in degrees Centigrade, and pressure is at or near atmospheric. 

[0033] The exemplary VEGF antagonist used in all Examples set forth below is a dimeric 

molecule having two functional VEGF binding units. Each functional binding unit is comprised of lg 
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domain 2 from VEGFR1 fused to lg domain 3 from VEGFR2, which in turn is fused to the hinge 

region of a human lgG1 Fe domain (VEGFR1R2-FcLiC1(a); encoded by SEQ ID NO:1). This VEGF 

antagonist is referred to in the examples below as "VEG FT". For purposes of the following 

Examples, "monthly" dosing is equivalent to dosing once every four weeks. 

Example 1: Phase I Clinical Trial of lntravitreally Administered VEGF Receptor-Based 
Chimeric Molecule (VEGFT) in Subjects with Neovascular AMD 

[0034] In this Phase I study, 21 subjects with neovascular AMO received a single intravitreal (IVT) 

dose of VEGFT. Five groups of three subjects each received either 0.05, 0.15, 0.5, 2 or 4 mg of 

VEGFT, and a sixth group of six subjects received 1 mg. No serious adverse events related to the 

study drug, and no identifiable intraocular inflammation was reported. Preliminary results showed 

that, following injection of VEG FT, a rapid decrease in foveal thickness and macular volume was 

observed that was maintained through 6 weeks. At Day 43 across all dose groups, mean excess 

retinal thickness [excess retinal thickness = (retinal thickness - 179µ)] on optical coherence 

tomography (OCT) was reduced from 119µ to 27µ as assessed by Fast Macular Scan and from 

194µ to 60µ as assessed using a single Posterior Pole scan. The mean increase in best corrected 

visual acuity (BCVA) was 4.75 letters, and BCVA was stable or improved in 95% of subjects. In the 

2 highest dose groups (2 and 4 mg), the mean increase in BCVA was 13.5 letters, with 3 of 6 

subjects demonstrating improvement of 2: 3 lines. 

Example 2: Phase II Clinical Trial of Repeated Doses of lntravitreally Administered VEGF 
Receptor-Based Chimeric Molecule (VEGFT) in Subjects with Neovascular AMD 

[0035] This study was a double-masked, randomized study of 3 doses (0.5, 2, and 4 mg) of 

VEGFT tested at 4-week and/or 12-week dosing intervals. There were 5 treatment arms in this 

study, as follows: 1) 0.5 mg every 4 weeks, 2) 0.5 mg every 12 weeks, 3) 2 mg every 4 weeks, 4) 2 

mg every 12 weeks and 5) 4 mg every 12 weeks. Subjects were dosed at a fixed interval for the 

first 12 weeks, after which they were evaluated every 4 weeks for 9 months, during which additional 

doses were administered based on pre-specified criteria. All subjects were then followed for one 

year after their last dose of VEGFT. Preliminary data from a pre-planned interim analysis indicated 

that VEGFT met its primary endpoint of a statistically significant reduction in retinal thickness after 

12 weeks compared with baseline (all groups combined, decrease of 135µ, p < 0.0001 ). Mean 

change from baseline in visual acuity, a key secondary endpoint of the study, also demonstrated 

statistically significant improvement (all groups combined, increase of 5.9 letters, p < 0.0001). 

Moreover, patients in the dose groups that received only a single dose, on average, demonstrated a 

decrease in excess retinal thickness (p < 0.0001) and an increase in visual acuity (p = 0.012) at 12 
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weeks. There were no drug-related serious adverse events, and treatment with the VEGF 

antagonists was generally well-tolerated. The most common adverse events were those typically 

associated with intravitreal injections. 

Example 3: Phase I Clinical Trial of Systemically Administered VEGF Receptor-Based 
Chimeric Molecule (VEGFT) in Subjects with Neovascular AMO 

[0036] This study was a placebo-controlled, sequential-group, dose-escalating safety, tolerability 

and bioeffect study of VEGFT by IV infusion in subjects with neovascular AMO. Groups of 8 

subjects meeting eligibility criteria for subfoveal choroidal neovascularization (CNV) related to AMO 

were assigned to receive 4 IV injections of VEG FT or placebo at dose levels of 0.3, 1, or 3 mg/kg 

over an 8-week period. 

[0037] Most adverse events that were attributed to VEGFT were mild to moderate in severity, but 

2 of 5 subjects treated with 3 mg/kg experienced dose-limiting toxicity (DLT) (one with Grade 4 

hypertension and one with Grade 2 proteinuria); therefore, all subjects in the 3 mg/kg dose group 

did not enter the study. The mean percent changes in excess retinal thickness were: -12%, -10%, -

66%, and -60% for the placebo, 0.3, 1, and 3 mg/kg dose groups at day 15 (ANOVA p< 0.02), and -

5.6%, +4 7 .1 %, and -63.3% for the placebo, 0.3, and 1 mg/kg dose groups at day 71 (ANOVA p< 

0.02). There was a numerical improvement in BCVA in the subjects treated with VEGFT. As would 

be expected in such a small study, the results were not statistically significant. 

Example 4: Phase Ill Clinical Trials of the Efficacy, Safety, and Tolerability of Repeated 
Doses of lntravitreal VEGFT in Subjects with Neovascular Age-Related Macular Degeneration 

A. Objectives, Hypotheses and Endpoints 

[0038] Two parallel Phase Ill clinical trials were carried out to investigate the use of VEG FT to 

treat patients with the neovascular form of age-related macular degeneration (Study 1 and Study 2). 

The primary objective of these studies was to assess the efficacy of IVT administered VEG FT 

compared to ranibizumab (Lucentis®, Genentech, Inc.), in a non-inferiority paradigm, in preventing 

moderate vision loss in subjects with all subtypes of neovascular AMO. 

[0039] The secondary objectives were (a) to assess the safety and tolerability of repeated IVT 

administration of VEG FT in subjects with all sub-types of neovascular AMO for periods up to 2 

years; and (b) to assess the effect of repeated IVT administration of VEG FT on Vision-Related 

Quality of Life (QOL) in subjects with all sub-types of neovascular AMD. 

(0040] The primary hypothesis of these studies was that the proportion of subjects treated with 

VEG FT with stable or improved BCVA ( < 15 letters lost) is similar to the proportion treated with 

ranibizumab who have stable or improved BCVA, thereby demonstrating non-inferiority. 

-10-

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 138



[0041] The primary endpoint for these studies was the prevention of vision loss of greater than or 

equal to 15 letters on the ETDRS chart, compared to baseline, at 52 weeks. Secondary endpoints 

were as follows: (a) change from baseline to Week 52 in letter score on the ETDRS chart; (b) gain 

from baseline to Week 52 of 15 letters or more on the ETDRS chart; ( c) change from baseline to 

Week 52 in total NEI VFQ-25 score; and (d) change from baseline to Week 52 in CNV area. 

B. Study Design 

[0042] For each study, subjects were randomly assigned in a 1: 1: 1: 1 ratio to 1 of 4 dosing 

regimens: (1) 2 mg VEG FT administered every 4 weeks (204); (2) 0.5 mg VEG FT administered 

every 4 weeks (0.5O4); (3) 2 mg VEGFT administered every 4 weeks to week 8 and then every 8 

weeks (with sham injection at the interim 4-week visits when study drug was not administered 

(208); and (4) 0.5 mg ranibizumab administered every 4 weeks (RQ4). Subjects assigned to (208) 

received the 2 mg injection every 4 weeks to week 8 and then a sham injection at interim 4-week 

visits (when study drug is not to be administered) during the first 52 weeks of the studies. (No 

sham injection were given at Week 52). 

[0043] The study duration for each subject was scheduled to be 96 weeks plus the recruitment 

period. For the first 52 weeks (Year 1 ), subjects received an IVT or sham injection in the study eye 

every 4 weeks. (No sham injections were given at Week 52). During the second year of the study, 

subjects will be evaluated every 4 weeks and will receive IVT injection of study drug at intervals 

determined by specific dosing criteria, but at least every 12 weeks. (During the second year of the 

study, sham injections will not be given.) During this period, injections may be given as frequently 

as every 4 weeks, but no less frequently than every 12 weeks, according to the following criteria: (i) 

increase in central retinal thickness of .::100 µm compared to the lowest previous value as 

measured by optical coherence tomography (OCT); or (ii) a loss from the best previous letter score 

of at least 5 ETDRS letters in conjunction with recurrent fluid as indicated by OCT; or (iii) new or 

persistent fluid as indicated by OCT; or (iv) new onset classic neovascularization, or new or 

persistent leak on fluorescein angiography (FA); or (v) new macular hemorrhage; or (vi) 12 weeks 

have elapsed since the previous injection. According to the present protocol, subjects must receive 

an injection at least every 12 weeks. 

[0044] Subjects were evaluated at 4 weeks intervals for safety and best corrected visual acuity 

(BCVA) using the 4 meter ETDRS protocol. Quality of Life (QOL) was evaluated using the NEI 

VFQ-25 questionnaire. OCT and FA examinations were conducted periodically. 

[0045] Approximately 1200 subjects were enrolled, with a target enrollment of 300 subjects per 

treatment arm. 

-11-

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 139



[0046] To be eligible for this study, subjects were required to have subfoveal choroidal 

neovascularization (CNV) secondary to AMO. "Subfoveal" CNV was defined as the presence of 

subfoveal neovascularization, documented by FA, or presence of a lesion that is juxtafoveal in 

location angiographically but affects the fovea. Subject eligibility was confirmed based on 

angiographic criteria prior to randomization. 

[0047] Only one eye was designated as the study eye. For subjects who met eligibility criteria in 

both eyes, the eye with the worse VA was selected as the study eye. If both eyes had equal VA, 

the eye with the clearest lens and ocular media and least amount of subfoveal scar or geographic 

atrophy was selected. If there was no objective basis for selecting the study eye, factors such as 

ocular dominance, other ocular pathology and subject preference were considered in making the 

selection. 

[0048] Inclusion criteria for both studies were as follows: (i) signed Informed consent; (ii) at least 

50 years of age; (iii) active primary subfoveal CNV lesions secondary to AMO, including juxtafoveal 

lesions that affect the fovea as evidenced by FA in the study eye; (iv) CNV at least 50% of total 

lesion size; (v) early treatment diabetic retinopathy study (ETDRS) best-corrected visual acuity of: 

20/40 to 20/320 (letter score of 73 to 25) in the study eye; (vi) willing, committed, and able to return 

for all clinic visits and complete all study-related procedures; and (vii) able to read, understand and 

willing to sign the informed consent form (or, if unable to read due to visual impairment, be read to 

verbatim by the person administering the informed consent or a family member). 

[0049] Exclusion criteria for both studies were as follows: 1. Any prior ocular (in the study eye) or 

systemic treatment or surgery for neovascular AMO except dietary supplements or vitamins. 2. Any 

prior or concomitant therapy with another investigational agent to treat neovascular AMO in the 

study eye, except dietary supplements or vitamins. 3. Prior treatment with anti-VEGF agents as 

follows: (a) Prior treatment with anti-VEGF therapy in the study eye was not allowed; (b) Prior 

treatment with anti-VEGF therapy in the fellow eye with an investigational agent (not FDA approved, 

e.g. bevacizumab) was allowed up to 3 months prior to first dose in the study, and such treatments 

were not allowed during the study. Prior treatment with an approved anti-VEGF therapy in the 

fellow eye was allowed; (c) Prior systemic anti-VEGF therapy, investigational or FDA/Health 

Canada approved, was only allowed up to 3 months prior to first dose, and was not allowed during 

the study. 4. Total lesion size > 12 disc areas (30.5 mm2, including blood, scars and 

neovascularization) as assessed by FA in the study eye. 5. Subretinal hemorrhage that is either 

50% or more of the total lesion area, or if the blood is under the fovea and is 1 or more disc areas in 

size in the study eye. (If the blood is under the fovea, then the fovea must be surrounded 270 

degrees by visible CNV.) 6. Scar or fibrosis, making up> 50% of total lesion in the study eye. 7. 

Scar, fibrosis, or atrophy involving the center of the fovea. 8. Presence of retinal pigment epithelial 
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tears or rips involving the macula in the study eye. 9. History of any vitreous hemorrhage within 4 

weeks prior to Visit 1 in the study eye. 10. Presence of other causes of CNV, including pathologic 

myopia (spherical equivalent of -8 diopters or more negative, or axial length of 25 mm or more), 

ocular histoplasmosis syndrome, angioid streaks, choroidal rupture, or multifocal choroiditis in the 

study eye. 11. History or clinical evidence of diabetic retinopathy, diabetic macular edema or any 

other vascular disease affecting the retina, other than AMO, in either eye. 12. Prior vitrectomy in 

the study eye. 13. History of retinal detachment or treatment or surgery for retinal detachment in 

the study eye. 14. Any history of macular hole of stage 2 and above in the study eye. 15. Any 

intraocular or periocular surgery within 3 months of Day 1 on the study eye, except lid surgery, 

which may not have taken place within 1 month of day 1, as long as it was unlikely to interfere with 

the injection. 16. Prior trabeculectomy or other filtration surgery in the study eye. 17. Uncontrolled 

glaucoma (defined as intraocular pressure greater than or equal to 25 mm Hg despite treatment 

with anti-glaucoma medication) in the study eye. 18. Active intraocular inflammation in either eye. 

19. Active ocular or periocular infection in either eye. 20. Any ocular or periocular infection within 

the last 2 weeks prior to Screening in either eye. 21. Any history of uveitis in either eye. 22. Active 

scleritis or episcleritis in either eye. 23. Presence or history of scleromalacia in either eye. 24. 

Aphakia or pseudophakia with absence of posterior capsule (unless it occurred as a result of a 

yttrium aluminum garnet [Y AG] posterior capsulotomy) in the study eye. 25. Previous therapeutic 

radiation in the region of the study eye. 26. History of corneal transplant or corneal dystrophy in the 

study eye. 27. Significant media opacities, including cataract, in the study eye which might interfere 

with visual acuity, assessment of safety, or fundus photography. 28. Any concurrent intraocular 

condition in the study eye (e.g. cataract) that, in the opinion of the investigator, could require either 

medical or surgical intervention during the 96 week study period. 29. Any concurrent ocular 

condition in the study eye which, in the opinion of the investigator, could either increase the risk to 

the subject beyond what is to be expected from standard procedures of intraocular injection, or 

which otherwise may interfere with the injection procedure or with evaluation of efficacy or safety. 

30. History of other disease, metabolic dysfunction, physical examination finding, or clinical 

laboratory finding giving reasonable suspicion of a disease or condition that contraindicates the use 

of an investigational drug or that might affect interpretation of the results of the study or render the 

subject at high risk for treatment complications. 31. Participation as a subject in any clinical study 

within the 12 weeks prior to Day 1. 32. Any systemic or ocular treatment with an investigational 

agent in the past 3 months prior to Day 1. 33. The use of long acting steroids, either systemically or 

intraocularly, in the 6 months prior to day 1. 34. Any history of allergy to povidone iodine. 35. 

Known serious allergy to the fluorescein sodium for injection in angiography. 36. Presence of any 

contraindications indicated in the FDA Approved label for ranibizumab (Lucentis®). 37. Females 
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who were pregnant, breastfeeding, or of childbearing potential, unwilling to practice adequate 

contraception throughout the study. Adequate contraceptive measures include oral contraceptives 

(stable use for 2 or more cycles prior to screening); IUD; Depo-Provera®; Norplant® System 

implants; bilateral tubal ligation; vasectomy; condom or diaphragm plus either contraceptive 

sponge, foam or jelly. 

[0050] Subjects were not allowed to receive any standard or investigation al agents for treatment 

of their AMD in the study eye other than their assigned study treatment with VEG FT or ranibizumab 

as specified in the protocol until they completed the Completion/Early Termination visit 

assessments. This includes medications administered locally (e.g., IVT, topical, juxtascleral or 

periorbital routes), as well as those administered systemically with the intent of treating the study 

and/or fellow eye. 

[0051] The study procedures are summarized as follows: 

[0052] Best Corrected Visual Acuity: Visual function of the study eye and the fellow eye were 

assessed using the ETDRS protocol (The Early Treatment Diabetic Retinopathy Study Group) at 4 

meters. Visual Acuity examiners were certified to ensure consistent measurement of BCVA. The 

VA examiners were required to remain masked to treatment assignment. 

[0053] Optical Coherence Tomography: Retinal and lesion characteristics were evaluated using 

OCT on the study eye. At the Screen Visit (Visit 1) images were captured and transmitted for both 

eyes. All OCT images were captured using the Zeiss Stratus OCT™ with software Version 3 or 

greater. OCT images were sent to an independent reading center where images were read by 

masked readers at visits where OCTs were required. All OCTs were electronically archived at the 

site as part of the source documentation. A subset of OCT images were read. OCT technicians 

were required to be certified by the reading center to ensure consistency and quality in image 

acquisition. Adequate efforts were made to ensure that OCT technicians at the site remained 

masked to treatment assignment. 

[0054] Fundus Photography and Fluorescein Angiography (FA): The anatomical state of the 

retinal vasculature of the study eye was evaluated by funduscopic examination, fundus photography 

and FA. At the Screen Visit (Visit 1) funduscopic examination, fundus photography and FA were 

captured and transmitted for both eyes. Fund us and angiographic images were sent to an 

independent reading center where images were read by masked readers. The reading center 

confirmed subject eligibility based on angiographic criteria prior to randomization. All FAs and 

fundus photographs were archived at the site as part of the source documentation. Photographers 

were required to be certified by the reading center to ensure consistency and quality in image 

acquisition. Adequate efforts were made to ensure that all photographers at the site remain 

masked to treatment assignment. 

-14-

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 142



[0055] Vision-Related Quality of Life: Vision-related QOL was assessed using the National Eye 

Institute 25-ltem Visual Function Questionnaire (NEI VFQ-25) in the interviewer-administered 

format. NEI VFQ-25 was administered by certified personnel at a contracted call center. At the 

screening visit, the sites assisted the subject and initiated the first call to the call center to collect all 

of the subject's contact information and to complete the first NEI VFQ-25 on the phone prior to 

randomization and IVT injection. For all subsequent visits, the call center called the subject on the 

phone, prior to IVT injection, to complete the questionnaire. 

[0056] lntraocular Pressure: lntraocular pressure (IOP) of the study eye was measured using 

applanation tonometry or Tonopen. The same method of IOP measurement was used in each 

subject throughout the study. 

[0057] 

C. Results Summary (52 Week Data) 

[0058] The primary endpoint (prevention of moderate or severe vision loss as defined above) was 

met for all three VEGFT groups (2Q4, 0.5Q4 and 2Q8) in this study. The results from both studies 

are summarized in Table 1. 

Table 1 

Ranibizumab VEGFT VEGFT VEGFT 
0.5 mg monthly 0.5 mg monthly 2 mg monthly 2 mg every 8 

(RQ4) (0.5Q4) (2Q4) weeksfaJ (2Q8) 

Maintenance of vision* (% patients losing <15 letters) at week 52 versus baseline 

Study 1 94.4% 95.9%** 95.1%** 95.1%** 

Study 2 94.4% 96.3%** 95.6%** 95.6%** 

Mean improvement in vision* (letters) at 52 weeks versus baseline (p-value vs RQ4)*** 

Study 1 8.1 6.9 (NS) 10.9 (p<0.01) 7.9 (NS) 

Study 2 9.4 9.7 (NS) 7.6 (NS) 8.9 (NS 
taJ ... 

Following three 1nit1al monthly doses 
* Visual acuity was measured as the total number of letters read correctly on the Early Treatment 
Diabetic Retinopathy Study (ETDRS) eye chart. 
** Statistically non-inferior based on a non-inferiority margin of 10%, using confidence interval 
approach (95.1 % and 95% for Study 1 and Study 2, respectively) 
*** Test for superiority 
NS = non-significant 

[0059] In Study 1, patients receiving VEGFT 2mg monthly (2Q4) achieved a statistically significant 

greater mean improvement in visual acuity at week 52 versus baseline (secondary endpoint), 

compared to ranibizumab 0.5mg monthly (RQ4); patients receiving VEGFT 2mg monthly on 

average gained 10.9 letters, compared to a mean 8.1 letter gain with ranibizumab 0.5mg dosed 
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every month (p<0.01 ). All other dose groups of VEG FT in Study 1 and all dose groups in Study 2 

were not statistically different from ranibizumab in this secondary endpoint. 

[0060] A generally favorable safety profile was observed for both VEGFT and ranibizumab. The 

incidence of ocular treatment emergent adverse events was balanced across all four treatment 

groups in both studies, with the most frequent events associated with the injection procedure, the 

underlying disease, and/or the aging process. The most frequent ocular adverse events were 

conjunctiva! hemorrhage, macular degeneration, eye pain, retinal hemorrhage, and vitreous 

floaters. The most frequent serious non-ocular adverse events were typical of those reported in 

this elderly population who receive intravitreal treatment for wet AMO; the most frequently reported 

events were falls, pneumonia, myocardial infarction, atrial fibrillation, breast cancer, and acute 

coronary syndrome. There were no notable differences among the study arms. 

Example 5: Phase II Clinical Trial of VEGFT in Subjects with Diabetic Macular Edema (DME) 

[0061] In this study, 221 patients with clinically significant DME with central macular involvement 

were randomized, and 219 patients were treated with balanced distribution over five groups. The 

control group received macular laser therapy at baseline, and patients were eligible for repeat laser 

treatments, but no more frequently than at 16 week intervals. The remaining four groups received 

VEGFT by intravitreal injection as follows: Two groups received 0.5 or 2 mg of VEG FT once every 

four weeks throughout the 12-month dosing period (0.5Q4 and 2Q4, respectively). Two groups 

received three initial doses of 2 mg VEG FT once every four weeks (i.e., at baseline, and weeks 4 

and 8), followed through week 52 by either once every 8 weeks dosing (2Q8) or as needed dosing 

with very strict repeat dosing criteria (PRN). Mean gains in visual acuity versus baseline were as 

shown in Table 2: 

Table 2 

Mean change in visual acuity at 
week 24 versus baseline 

n (letters) 

Laser 44 2.5 

VEGFT 0.5 mg 
44 8.6** monthly (0.5Q4) 

VEGFT 2 mg monthly 
44 11.4** 

(2Q4) 

VEGFT 2 mg every 8 
42 8.5** weeks[aJ (2Q8) 

VEGFT 2 mg as 
45 10.3** needed[aJ (PRN) 

[aJ ... 
Following three IrntIal monthly doses 

** p < 0.01 versus laser 
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[0062] In this study, the visual acuity gains achieved with VEGFT administration at week 24 were 
maintained or numerically improved up to completion of the study at week 52 in all VEG FT study 
groups, including 2 mg dosed every other month 
[0063] As demonstrated in the foregoing Examples, the administration of VEG FT to patients 
suffering from angiogenic eye disorders (e.g., AMO and DME) at a frequency of once every 8 
weeks, following a single initial dose and two secondary doses administered four weeks apart, 
resulted in significant prevention of moderate or severe vision loss or improvements in visual acuity. 

SEQUENCES 

[0064] SEQ ID N0:1 (DNA sequence having 1377 nucleotides): 
ATGGTCAGCTACTGGGACACCGGGGTCCTGCTGTGCGCGCTGCTCAGCTGTCTGCTTCTCAC 
AGGATCTAGTTCCGGAAGTGATACCGGTAGACCTTTCGTAGAGATGTACAGTGAAATCCCCGA 
AATTATACACATGACTGAAGGAAGGGAGCTCGTCATTCCCTGCCGGGTTACGTCACCTAACAT 
CACTGTTACTTTAAAAAAGTTTCCACTTGACACTTTGATCCCTGATGGAAAACGCATAATCTGG 
GACAGTAGAAAGGGCTTCATCATATCAAATGCAACGTACAAAGAAATAGGGCTTCTGACCTGT 
GAAGCAACAGTCAATGGGCATTTGTATAAGACAAACTATCTCACACATCGACAAACCAATACAA 
TCATAGATGTGGTTCTGAGTCCGTCTCATGGAATTGAACTATCTGTTGGAGAAAAGCTTGTCTT 
AAATTGTACAGCAAGAACTGAACTAAATGTGGGGATTGACTTCAACTGGGAATACCCTTCTTCG 
AAGCATCAGCATAAGAAACTTGTAAACCGAGACCTAAAAACCCAGTCTGGGAGTGAGATGAAG 
AAATTTTTGAGCACCTTAACTATAGATGGTGTAACCCGGAGTGACCAAGGATTGTACACCTGTG 
CAGCATCCAGTGGGCTGATGACCAAGAAGAACAGCACATTTGTCAGGGTCCATGAAAAGGACA 
AAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCT 
TCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTG 
GTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGT 
GCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCG 
TCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAAC 
AAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACC 
ACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT 
GCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCG 
GAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGC 
AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA 
[0065] SEQ ID N0:2 (polypeptide sequence having 458 amino acids): 
MVSYWDTGVLLCALLSCLLL TGSSSGSDTGRPFVEMYSEIPEI I HMTEGREL VI PCRVTSPNITVTLK 
KFPLDTLIPDGKRIIWDSRKGFIISNATYKEIGLL TCEATVNGHLYKTNYLTHRQTNTIIDWLSPSHGI 
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ELSVGEKLVLNCTARTELNVGIDFNWEYPSSKHQHKKLVNRDLKTQSGSEMKKFLSTLTIDGVTRS 

DQGLYTCAASSGLMTKKNSTFVRVHEKDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEV 

TCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCKV 

SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL TKNQVSL TCLVKGFYPSDIAVEWESNGQPEN 

NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

[0066] The present invention is not to be limited in scope by the specific embodiments described 

herein. Indeed, various modifications of the invention in addition to those described herein will 

become apparent to those skilled in the art from the foregoing description and the accompanying 

figures. Such modifications are intended to fall within the scope of the appended claims. 
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What is claimed is: 

1. A method for treating an angiogenic eye disorder in a patient, said method comprising 

sequentially administering to the patient a single initial dose of a VEGF antagonist, followed by one 

or more secondary doses of the VEGF antagonist, followed by one or more tertiary doses of the 

VEGF antagonist; 

wherein each secondary dose is administered 2 to 4 weeks after the immediately preceding 

dose; and 

wherein each tertiary dose is administered at least 8 weeks after the immediately preceding 

dose. 

2. The method of claim 1, wherein only a single secondary dose is administered to the 

patient, and wherein the single secondary dose is administered 4 weeks after the initial dose of the 

VEGF antagonist. 

3. The method of claim 1, wherein only two secondary doses are administered to the 

patient, and wherein each secondary dose is administered 4 weeks after the immediately preceding 

dose. 

4. The method of claim 3, wherein each tertiary dose is administered 8 weeks after the 

immediately preceding dose. 

5. The method of claim 1, wherein at least 5 tertiary doses of the VEGF antagonist are 

administered to the patient, and wherein the first four tertiary doses are administered 8 weeks after 

the immediately preceding dose, and wherein each subsequent tertiary dose is administered 8 or 

12 weeks after the immediately preceding dose. 

6. The method of claim 1, wherein the angiogenic eye disorder is selected from the 

group consisting of: age related macular degeneration, diabetic retinopathy, diabetic macular 

edema, central retinal vein occlusion and corneal neovascularization. 

7. The method of claim 6, wherein the angiogenic eye disorder is age related macular 

degeneration. 

8. The method of claim 1, wherein the VEGF antagonist is an anti-VEGF antibody or 

fragment thereof, an anti-VEGF receptor antibody or fragment thereof, or a VEGF receptor-based 

chimeric molecule. 
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9. The method of claim 8, wherein the VEGF antagonist is a VEGF receptor-based 

chimeric molecule. 

10. The method of claim 9, wherein the VEGF receptor-based chimeric molecule 

comprises VEGFR1 R2-Fc.6C1 (a) encoded by the nucleic acid sequence of SEQ ID NO: 1. 

11. The method of claim 9, wherein the VEGF receptor-based chimeric molecule 

comprises (1) a VEGFR1 component comprising amino acids 27 to 129 of SEQ ID NO:2; (2) a 

VEGFR2 component comprising amino acids 130-231 of SEQ ID NO:2; and (3) a multimerization 

component comprising amino acids 232-457 of SEQ ID NO:2. 

12. The method of claim 1, wherein all doses of the VEGF antagonist are administered to 

the patient by topical administration or by intraocular administration. 

13. The method of claim 12, wherein all doses of the VEGF antagonist are administered 

to the patient by intraocular administration. 

14. The method of claim 13, wherein the intraocular administration is intravitreal 

administration. 

15. The method of claim 11, wherein all doses of the VEGF antagonist are administered 

to the patient by topical administration or by intraocular administration. 

16. The method of claim 15, wherein all doses of the VEGF antagonist are administered 

to the patient by intraocular administration. 

17. The method of claim 16, wherein the intraocular administration is intravitreal 

administration. 

18. The method of claim 17, wherein all doses of the VEGF antagonist comprise from 

about 0.5 mg to about 2 mg of the VEGF antagonist. 

19. The method of claim 18, wherein all doses of the VEGF antagonist comprise 0.5 mg 

of the VEGF antagonist. 

20. The method of claim 18, wherein all doses of the VEGF antagonist comprise 2 mg of 

the VEGF antagonist. 
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ABSTRACT 

The present invention provides methods for treating angiogenic eye disorders by sequentially 

administering multiple doses of a VEGF antagonist to a patient. The methods of the present 

invention include the administration of multiple doses of a VEGF antagonist to a patient at a 

frequency of once every 8 or more weeks. The methods of the present invention are useful for the 

treatment of angiogenic eye disorders such as age related macular degeneration, diabetic 

retinopathy, diabetic macular edema, central retinal vein occlusion and corneal neovascularization. 
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and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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European 
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Offic:e e1,1ropl!en 
des brevets 

I llllll 111111111111111 11111 111111111111111 1111111111111 
COTTINGHAM, Frank 
Regeneron Pharmaceuticals, Inc. 
777 Old Saw MillRiver Road 
Tarrytown, NY 10591 
ETATS-UNIS D'AMERIQUE 

Reference 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel. +49 (0)89 2399 - 0 
Fax +49 (0)89 2399 - 4465 

For any questions about 
this communication: 

Tel.:+31 (0)70 340 45 00 

24.05.13 

I 
Application No./Patent No. 

12700590.8 - 1456 PCT/US2012020855 

Applicant/Proprietor 

Regeneron Pharmaceuticals, Inc. 

Entry into the European phase before the European Patent Office 

The following information describes the procedural steps required for entry into the European phase 
before the European Patent Office (EPO). You are advised to read it carefully because failure to take the 
necessary action in due time can lead to a loss of rights. 

1. The above mentioned international patent application has been given the European application 
No. 12700590.8. 

2. Applicants without a residence or their principal place of business in an EPC Contracting State 
may themselves initiate European processing of their international applications, provided they do so 
before expiry of the 31st month from the priority date. 

During the European phase before the EPO as designated or elected Office, however, such applicants 
must be represented by a professional representative (Art. 133(2) and Art. 134(1) and (8) EPC). 

Where, at the expiry of the time period laid down in Rule 163(5) EPC, the requirements of Article 
133(2) EPC have not been complied with, the European patent application will be refused, pursuant to 
Rule 163(6) EPC. 

Please note that a professional representative authorised to act before the EPO and who acted for the 
applicant during the international phase does not automatically become the representative for the 
European phase. Applicants are therefore strongly advised to appoint in good time any representative 
they wish to initiate the European phase for them; otherwise the EPO has to send all communications 
directly to the applicant. 

3. Applicants with a residence or their principal place of business in an EPC Contracting State are 
not obliged to appoint for the European phase a professional representative authorised to act before 
the EPO. However, in view of the complexity of the procedure it is recommended that they do so. 

4. Applicants and professional representatives are also strongly advised to initiate the European phase 
using EPO Form 1200. It is available free of charge from the EPO or via the EPO website at 
www.epo.org. Similarly, it can be or generated with the Online Filing software, obtainable free of 
charge from the EPO (www.epoline.org) The use of the form is not compulsory. 
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5. Where the EPO acts as designated or elected Office (Art. 22(1) and (3) and 39(1) PCT), to enter the 
European phase before the EPO, the following acts must be performed by the applicant within 
31 months from the date of filing of the international application or (where applicable) the earliest 
priority date: 

a) Supply a translation of the international application into an EPO official language, if the 
International Bureau did not publish the application in such language (Art. 22(1) PCT and 
R. 159(1)(a) EPC); 

b) Specify the application documents, as originally filed or as amended, on which the European 
grant procedure is to be based (R. 159(1)(b) EPC); 

c) Pay the filing fee and, where applicable, the additional fee for a European patent application 
comprising more than 35 pages (R. 159(1)(c) EPC, Art. 2, items 1, 1a Rules relating to Fees); 

d) Pay the search fee where a supplementary European search report has to be drawn up 
(R. 159(1)(e) EPC); 

e) Pay the designation fee if the time limit laid down in Rule 39(1) EPC (i.e. six months after 
publication of the international search report) has expired before the 31-month period pursuant 
to Rule 159(1) EPC (R. 159(1)(d) EPC); 

f) File the written request for examination and pay the examination fee if the time limit laid down 
in Rule 70(1) EPC has expired before the 31-month period pursuant to Rule 159(1) EPC 
(R. 159(1)(f) EPC); 

g) Pay the renewal fee in respect of the third year, if the fee has fallen due (see Rule 51 (1) EPC) 
before expiry of the 31-month period pursuant to Rule 159(1) EPC (R. 159(1)(g) EPC); 

h) File, where applicable, the certificate of exhibition referred to in Article 55(2) and Rule 25 EPC 
(R. 159(1)(h) EPC); 

i) Pay the claims fees for the sixteenth and each subsequent claim when the application 
documents on which the European grant procedure is to be based comprise more than fifteen 
claims (R. 162(1) EPC). For applications entering the European phase on or after 1 April 2009, 
a higher amount is payable for the 51st and each subsequent claim (Decision of the 
Administrative Council of 14 December 2007 amending the Rules relating to Fees, OJ EPO 
2008, 10). 

If either the translation of the international application or the request for examination is not filed in time, 
or if the filing fee, the additional fee, the search fee, the designation fee or the examination fee is not 
paid in due time, the application shall be deemed to be withdrawn (R. 160(1) EPC). 

6. Payment of fees 

An up-to-date guidance for the payment of fees, expenses and prices and a list of the euro accounts of 
the European Patent Organisation are published in each issue of the Official Journal of the EPO. The 
guidance includes inter alia a reference to the latest version of the Schedule of fees and expenses 
where the amounts of fees are set out. 

The Schedule of fees and expenses, published as a Supplement to the Official Journal of the EPO, is 
also available on the EPO website (www.epo.org) and can be found under 
www.epo.org/schedule-of-fees, which allows the viewing, downloading and searching for individual 
fee amounts, both current and previous. 

Applicants should always check the fee amounts applying at the time of payment. 
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Payments can be validly made by any person. Permissible methods of payment are laid down in Article 
5 Rules relating to Fees. Please note that payment cannot be made by cheque sent to the EPO. 

For information on the calculation of the additional fee for applications comprising more than 35 pages, 
see Notice from the European Patent Office dated 26 January 2009 concerning the 2009 fee structure 
(OJ EPO 2009, 118), Notice supplementing the notice from the European Patent Office dated 26 
January 2009 concerning the 2009 fee structure (OJ EPO 2009, 338) and Guidelines for Examination 
in the EPO, April 2010, A-Ill, 13.2. 

For an overview of search and examination fees, see Notice from the European Patent Office dated 8 
February 2010 (OJ EPO 2010, 133). Fee information is also published on the EPO website under 
www .epo.org/fees. 

7. Restoration of priority right 

Where the international application contains a priority claim to an earlier application and it has been 
filed within two months from the expiration of the 12-month priority period, a request for restoration 
before the EPO as designated Office (R. 49ter.2 PCT) applies under the following circumstances: 

a) No request for restoration filed before the receiving Office (RO) during the international phase 
(R. 26bis.3 PCT) 

b) Negative decision by the RO irrespective of the criterion applied (due care/ unintentionality) 
c) Positive decision by the RO based on the unintentionality criterion. 

For a request to be admissible, it must be filed and the requisite fee must be paid (R. 49ter.2(b)(iii) and 
R. 49ter.2(d) PCT) within one month from the applicable time limit under Article 22 PCT for entering the 
regional phase (R. 49ter.2(b)(i) PCT). The request for restoration also needs to state the reasons for 
the failure to file the international application within the priority period (Rule 49ter.2(b)(ii) PCT). 

8. If the applicant had appointed a representative during the application's international phase, the present 
Form will be sent to the representative, asking him to inform the applicant accordingly. 
All subsequent communications will be sent to the applicant, or - if the EPO is informed of his 
appointment in time - to the applicant's European representative. 

9. For more details about time limits and procedural acts before the EPO as designated or elected Office, 
see the EPO brochure "How to get a European patent", Guide for applicants - Part 2, PCT procedure 
before the EPO - "Euro-PCT". 
This brochure, the list of professional representatives before the EPO as well as Form 1200 are 
available on the Internet under www.epo.org. 

Receiving Section 
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Europaisches 
Patentamt Entry into the European phase 
European 
Patent Office 

Office europeen 
des brevets 

(EPO as designated or elected Office) 
To the European Patent Office 

European application number EP12700590.8 
PCT application number PCT/US2012/020855 
PCT publication number WO2012097019 
Applicant's or representative's reference N400458-EP DXP 
International Filing Date 11.01.2012 
International Searching Authority (ISA) EP 
International Preliminary Examining Authority (IPEA) not applicable 

1. Applicant 
Indications concerning the applicant(s) are contained in the international ~ 
publication or were recorded by the International Bureau after the international 
publication. 

Changes which have not yet been recorded by the International Bureau are set □ out here: 

2. Representative 
This is the representative who will be listed in the Register of European Patents 
and to whom notifications will be made 

Representative 1 
Name: POWER, Mr David 

Company: J A Kemp 

Address of place of business: 14 South Square 
Gray's Inn 

London , Greater London, WC1 R 5JJ 

United Kingdom 

Telephone: +44 20 3077 8600 

Fax: +44 20 7242 8932 

e-mail: mail@jakemp.com 

3. Authorisation 
An individual authorisation is attached. □ 
A general authorisation has been registered under No: □ 
A general authorisation has been filed, but not yet registered. □ 
The authorisation filed with the EPO as PCT receiving Office expressly includes □ the European phase. 

4. Request for examination 
Examination of the application under Art. 94 EPC is hereby requested. The ~ 
examination fee is being (has been, will be) paid. 

Request for examination in an admissible non-EPO language: □ 
The applicant waives his right to be asked under Rule 70(2) EPC whether he □ wishes to proceed further with the application. 

5. Copies 
Additional copies of the documents cited in the supplementary European search □ report are requested. 

Number of additional sets of copies 

6. Documents intended for proceedings before the EPO 
Number of claims on entry into the European phase: 15 

6.1 Proceedings before the EPO as designated Office (PCT I) are to be based on 
the following documents: 

the application documents published by the International Bureau (with all claims, □ description and drawings), where applicable with amended claims under Art. 19 
PCT 
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unless replaced by the amendments attached. 

Where necessary, clarifications should be attached as 'Other documents· 

6.2 Proceedings before the EPO as elected Office (PCT II) are to be based on the 
following documents: 

the documents on which the international preliminary examination report is based, D 
including any annexes 

unless replaced by the amendments attached. D 
Where necessary, clarifications should be attached as 'Other documents· 

If the EPO as International Preliminary Examining Authority has been supplied D 
with test reports, these may be used as the basis of proceedings before the EPO. 

6.3 A copy of the results of the search carried out by the authority with which the D 
previous application(s) whose priority is claimed was (were) filed is attached (R. 
141(1) EPC). 

6.4 The applicant waives his right to the communication under Rules 161 (1) or (2) D 
and 162 EPC. 

7. Translations 
Translations in one of the official languages of the EPO (English, French, German) 
are attached as crossed below: 

* In proceedings before the EPO as designated or elected Office (PCT I+ II): 

Translation of the international application ( description, claims, any text in the 
drawings) as originally filed, of the abstract as published and of any indication 
under Rule 13bis.3 and 13bis.4 PCT regarding biological material 

Translation of the priority application(s) (to be filed only at the EPO's request, 
Rule 53(3) EPC) 

It is hereby declared that the international application as originally filed is a 
complete translation of the previous application (Rule 53(3) EPC) 

* In addition, in proceedings before the EPO as designated Office (PCT/): 

Translation of amended claims and any statement under Art. 19 PCT, if the 
claims as amended are to form the basis for the proceedings before the EPO 
(see Section 6). 

* In addition, in proceedings before the EPO as elected Office (PCT II): 

Translation of annexes to the international preliminary examination report 

8. Biological material 

□ 

□ 

□ 
□ 

□ 

□ 
The invention uses and/or relates to biological material deposited under Rule 31 D 
EPC. 

The particulars referred to in Rule 31 (1 )( c) EPC (if not yet known, the depositary D 
institution and the identification reference(s)) [number, symbols, etc.] of the 
depositor) are given in the international publication or in the translation submitted 
in Section 7 on: 

page(s) / line(s) 

The receipt(s) of deposit issued by the depositary institution 

is (are) enclosed. D 
will be filed later. D 

Waiver of the right to an undertaking from the requester pursuant to Rule 33(2) D 
EPC attached. 

9. Nucleotide and amino acid sequences 
The international application discloses nucleotide and/or amino acid sequences. l8J 
9.1 The sequence listing was filed under Rule 5.2(a) PCT, or furnished to the l8J 
EPO as ISA under Rule 13ter.1 (a) PCT, or is otherwise available to the EPO, in 
computer-readable format in accordance with WIPO ST.25. 

9.2 

The sequence listing is attached in computer-readable format in accordance with D 
WIPO Standard ST.25 

The sequence listing is attached in PDF format. D 
The sequence listing does not include matter which goes beyond the content of D 
the application as filed. 

10. Designation fees 
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All the contracting states party to the EPC at the time of filing of the international ~ 
patent application and designated in the international application are deemed to 
be designated (see Article 79(1) EPC). 

The following states, which were contracting states to the EPC at the time of filing 
of the international application, are designated: 

AL AT BE BG CH&LI CY CZ DE DK EE ES Fl FR GB GR HR HU IE IS IT LT LU 
LV MC MK MT NL NO PL PT RO RS SE SI SK SM TR 

11. Extension of the European patent 
This application is deemed to be a request to extend the European patent □ application and the European patent granted in respect of it to all the 
non-contracting states to the EPC designated in the international application and 
with which extension agreements are in force on the date on which the 
international application is filed. However, the extension only takes effect if the 
prescribed extension fee is paid. 

It is currently intended to pay the extension fee for the following states: 

Note: Under the automatic debiting procedure, extension fees will only be debited 
for states indicated here, unless the EPO is instructed otherwise before expiry of the 
period for payment. 

12. List of enclosed documents 
Description of document Original file name Assigned file name 

1 Combined Amendments N400458EP DXP txb amended claims AMSPECEPO-1.pdf 

_clean_.pdf 

2 Amended claims with annotations N400458EP DXP txb amended claims CLMS-HWA.pdf 

_tracked_. pdf 

3 cover letter N400458EP DXP txb EP Regional Phase - OTHER-1.pdf 

Jun 13.pdf 

13. Mode of payment: Debit from deposit account ~ 
Currency EUR 
The European Patent Office is hereby authorised, to debit from the deposit 
account with the EPO any fees and costs indicated on the fees page. 

Deposit account number 28050038 
Account holder J A Kemp 

14. Any refunds should be made to the following EPO deposit account: ~ 
Number and account holder J A Kemp, 28050038 

15. Fees 
Factor/reducti Fee schedule Amount to be paid 

on applied 

15-1 005e Designation fee - For all contracting States designated for 1 555.00 555.00 
applications filed on/after 01.04.2009 

15-2 006e Examination fee - For applications filed before 1 1 730.00 1 730.00 
01.07.2005 and for international applications filed on/after 
01.07.2005 without supplementary European search report 

15-3 020 Filing fee - entry EP phase - online 1 115.00 115.00 

Total: EUR 2400.00 

16. Annotations 
17. Signature(s} of applicant(s} or representative I 

Place: London 

Date: 05 July 2013 

Signed by: GB, J A Kemp & Co., D. Power 23473 

Capacity: (Representative) 
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Table for section 6 of Form 1200.3 

In accordance with the Notice from the European Patent Office dated 26 January 2009 concerning the 2009 fee structure (OJ EPO 2009, 118, 
and Guidelines for Examination in the EPO, April 2009, A-Ill, 13.2), the amount of the additional fee (Art. 2, item 1a, Rules relating to Fees) for 
the pages of this European patent application is calculated as follows: 

Documents intended for proceedings before the EPO (R. 159 (1) (b} EPC} and for calculating the additional fee 
(Art. 2, item 1a, RFees}: 

Page(s) from ... to ... 
Number of 

pages 

Description: International application as published 1 to 18 18 

Claims: Amendments filed on entry into European 
phase 

19 to 20 2 

Drawings: International application as published 1/1 to 1/1 1 

Abstract: Default count: one page 1 

Total number of pages 22 

Fee-exempt pages (Art. 2, item 1 a, RFees} -35 

Number of pages to be paid for 0 

(x 14 EUR per page) 

Total amount payable EUR 0 

N400458-EP DXP 
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BY ONLINE FILING 

The European Patent Office 
Bayerstrasse 34 
(entrance via Zollstrasse 3) 
80335 Munich 
Germany 

5 July 2013 

Dear Sirs 

European Patent Application No. 12700590.8 
REGENERON PHARMACEUTICALS, INC. 
Our Ref: N400458EP DXP!txb 

We request entry of the above-identified international application into the European 
regional phase and examination of the application under Article 94 EPC. We enclose 
EPO Form 1200. 

We request that the following fees are deducted from J A Kemp's deposit account 
number 2805.0038: 

• online filing fee (EUR 115); 
• the designation fee for all possible EPC states (EUR 555); and 
• the examination fee (EUR 1730). 

No search fee is being paid as the EPO acted as the International Search Authority. 
We hereby authorise you to deduct the amount of any underpayment from, or credit 
the amount of any overpayment to, the above-identified deposit account. 

We enclose: 

1. A new set of claims. 

2. A copy of the original claims showing the amendments in manuscript. 

We request that EPO processing is carried out on the basis of the international 
application as published except for replacement of the claims with those 
attached. 

PATENT ATTORNEYS • TRADE MARK ATTORNEYS 
LONDON • OXFORD • MUNICH 

14 South Square, Gray's Inn, London WCl R SJJ 
T +44 20 3077 8600 F +44 20 7242 8932 
mail@jakemp.com www.jakemp.com 

A list of our partners is available at our principal place of business at the address above. Regulated by IPREG 
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Amendments 

The claims have been amended to reduce their overall number to 15. That has been 
achieved by cancelling previous claims 1 to 20 and also combining a number of the 
remaining claims. 

New claim 15 has been added which is a "Swiss" format second medical use claim. 
Please note that the earliest priority date claimed by the present application is 21 
January 2011 and hence prior to the 28 January 2011 cut-off for the inclusion Swiss 
format claims. It is therefore permissible to have a claim in that format in the 
present case. The claim essentially corresponds to original claims 1 and 21 of the 
application as filed, except for the conversion into a Swiss style claim, hence finds 
basis in those two original claims. 

It is believed that the basis for the other amendments will be self-evident from the 
tracked version of the original claims. 

Yours faithfully 

DR DAVID POWER 

2 
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CLAIMS - TRACKED VERSION 

[1.] - [20.] Cancelled. 

124-. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by one or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 2 to 4 weeks after the immediately 

preceding dose; and 

wherein each tertiary dose is administered at least 8 weeks after the immediately 

preceding dose. 

2~. The VEGF antagonist of claim~1, wherein~ 

(a) -only a single secondary dose is administered to the patient, and wherein the 

single secondary dose is administered 4 weeks after the initial dose of the VEGF antagonist"'"; or 

(b) 23. The VEGF antagonist of claim 21, 1.vherein only two secondary doses are 

administered to the patient, and wherein each secondary dose is administered 4 weeks after the 

immediately preceding dose. 

Q.~- The VEGF antagonist of any one of claims 2-1 teor 23, wherein~ 

=(a'-'-)_ each tertiary dose is administered 8 weeks after the immediately preceding 

dose-c; or 

(b) 25. The VEGF antagonist of any one of claims 21 to 23, 1.vherein at least 5 tertiary 

doses of the VEGF antagonist are administered to the patient, and wherein the first four tertiary 

doses are administered 8 weeks after the immediately preceding dose, and wherein each 

subsequent tertiary dose is administered 8 or 12 weeks after the immediately preceding dose. 

~2-e. The VEGF antagonist of any one of the preceding claims 21 to 25, wherein the 

angiogenic eye disorder is selected from the group consisting of: age related macular 

degeneration, diabetic retinopathy, diabetic macular edema, central retinal vein occlusion and 

corneal neovascularization. 

-19-
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5.2-7-. The VEGF antagonist of claim ~~. wherein the angiogenic eye disorder is age 

related macular degeneration. 

§_2S. The VEGF antagonist of any one of the preceding claims 21 to 27, wherein the 

VEGF antagonist is an anti-VEGF antibody or fragment thereof, an anti-VEGF receptor antibody 

or fragment thereof, or a VEGF receptor-based chimeric molecule. 

Z2B. The VEGF antagonist of claim 2S§_, wherein the VEGF antagonist is a VEGF 

receptor-based chimeric molecule. 

_a~. The VEGF antagonist of claim Z2B-, wherein the VEGF receptor-based chimeric 

molecule comprises VEGFR1 R2-Fc~C1 (a) encoded by the nucleic acid sequence of SEQ ID 

NO:1. 

B_d--1--. The VEGF antagonist of claim Z2B-, wherein the VEGF receptor-based chimeric 

molecule comprises (1) a VEGFR1 component comprising amino acids 27 to 129 of SEQ ID 

NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of SEQ ID NO:2; and (3) a 

multimerization component comprising amino acids 232-457 of SEQ ID NO:2. 

1.Q~. The VEGF antagonist of any one of the preceding claims 21 to 31, wherein all 

doses of the VEGF antagonist are administered to the patient by topical administration or by 

intraocular administration. 

11~- The VEGF antagonist of claim 1.Q~, wherein all doses of the VEGF antagonist 

are administered to the patient by intraocular administration . 

.12_M. The VEGF antagonist of claim 11~, wherein the intraocular administration is 

intravitreal administration . 

.Ll.~- The VEGF antagonist of claim 12M, wherein all doses of the VEGF antagonist 

comprise from about 0.5 mg to about 2 mg of the VEGF antagonist. 

H~- The VEGF antagonist of claim _Ll_~, wherein~ 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist"'"; or 

(b) 37. The VEGF antagonist of claim 35, 1.vherein all doses of the VEGF antagonist 

comprise 2 mg of the VEGF antagonist. 
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15. Use of a VEGF antagonist in the manufacture of a medicament for use in a 

method of treating an angiogenic eye disorder in a patient, where the treatment comprises 

sequentially administering to the patient a single initial dose of a VEGF antagonist, followed by 

one or more secondary doses of the VEGF antagonist, followed by one or more tertiary doses of 

the VEGF antagonist; 

wherein each secondary dose is administered 2 to 4 weeks after the immediately 

preceding dose; and 

wherein each tertiary dose is administered at least 8 weeks after the immediately 

preceding dose. 

-21-
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CLAIMS 

1. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by one or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 2 to 4 weeks after the immediately 

preceding dose; and 

wherein each tertiary dose is administered at least 8 weeks after the immediately 

preceding dose. 

2. The VEGF antagonist of claim 1, wherein: 

(a) only a single secondary dose is administered to the patient, and wherein the 

single secondary dose is administered 4 weeks after the initial dose of the VEGF antagonist; or 

(b) only two secondary doses are administered to the patient, and wherein each 

secondary dose is administered 4 weeks after the immediately preceding dose. 

3. The VEGF antagonist of claim 1 or 2, wherein: 

(a) each tertiary dose is administered 8 weeks after the immediately preceding dose; 

or 

(b) at least 5 tertiary doses of the VEGF antagonist are administered to the patient, 

and wherein the first four tertiary doses are administered 8 weeks after the immediately 

preceding dose, and wherein each subsequent tertiary dose is administered 8 or 12 weeks after 

the immediately preceding dose. 

4. The VEGF antagonist of any one of the preceding claims, wherein the angiogenic 

eye disorder is selected from the group consisting of: age related macular degeneration, 

diabetic retinopathy, diabetic macular edema, central retinal vein occlusion and corneal 

neovascularization. 

5. The VEGF antagonist of claim 4, wherein the angiogenic eye disorder is age 

related macular degeneration. 

6. The VEGF antagonist of any one of the preceding claims, wherein the VEGF 

antagonist is an anti-VEGF antibody or fragment thereof, an anti-VEGF receptor antibody or 

fragment thereof, or a VEGF receptor-based chimeric molecule. 
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7. The VEGF antagonist of claim 6, wherein the VEGF antagonist is a VEGF 

receptor-based chimeric molecule. 

8. The VEGF antagonist of claim 7, wherein the VEGF receptor-based chimeric 

molecule comprises VEGFR1 R2-Fc~C1 (a) encoded by the nucleic acid sequence of SEQ ID 

NO:1. 

9. The VEGF antagonist of claim 7, wherein the VEGF receptor-based chimeric 

molecule comprises (1) a VEGFR1 component comprising amino acids 27 to 129 of SEQ ID 

NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of SEQ ID NO:2; and (3) a 

multimerization component comprising amino acids 232-457 of SEQ ID NO:2. 

10. The VEGF antagonist of any one of the preceding claims, wherein all doses of the 

VEGF antagonist are administered to the patient by topical administration or by intraocular 

administration. 

11. The VEGF antagonist of claim 10, wherein all doses of the VEGF antagonist are 

administered to the patient by intraocular administration. 

12. The VEGF antagonist of claim 11, wherein the intraocular administration is 

intravitreal administration. 

13. The VEGF antagonist of claim 12, wherein all doses of the VEGF antagonist 

comprise from about 0.5 mg to about 2 mg of the VEGF antagonist. 

14. The VEGF antagonist of claim 13, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 

15. Use of a VEGF antagonist in the manufacture of a medicament for use in a 

method of treating an angiogenic eye disorder in a patient, where the treatment comprises 

sequentially administering to the patient a single initial dose of a VEGF antagonist, followed by 

one or more secondary doses of the VEGF antagonist, followed by one or more tertiary doses of 

the VEGF antagonist; 

wherein each secondary dose is administered 2 to 4 weeks after the immediately 

preceding dose; and 

wherein each tertiary dose is administered at least 8 weeks after the immediately 

preceding dose. 
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Acknowledgement of receipt 

We hereby acknowledge receipt of the form for entry into the European phase (EPO as designated or elected Office) as follows: 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

IZI the international application in the language in which it was filed 

International application No. 
PCT/US2012!020855 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing filed or furnished: 

a. (means) 

IZI on paper 

IZI in electronic form 

b. (time) 

IZI in the international application as filed 

IZI together with the international application in electronic form 

□ subsequently to this Authority for the purposes of search 

4. □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, 
the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Box No. II Priority 

1. IZI The validity of the priority claim has not been considered because the International Searching Authority 
does not have in its possession a copy of the earlier application whose priority has been claimed or, where 
required, a translation of that earlier application. This opinion has nevertheless been established on the 
assumption that the relevant date (Rules 43bis.1 and 64.1) is the claimed priority date. 

2. □ This opinion has been established as if no priority had been claimed due to the fact that the priority claim 
has been found invalid (Rules 43bis.1 and 64.1). Thus for the purposes of this opinion, the international 
filing date indicated above is considered to be the relevant date. 

3. Additional observations, if necessary: 
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 

2. Citations and explanations 

see separate sheet 

Yes: 
No: 

Yes: 
No: 

Yes: 
No: 

Box No. VI Certain documents cited 

Claims 
Claims 

Claims 
Claims 

Claims 
Claims 

1-37 

1-37 

1-37 

1. Certain published documents (Rules 43bis.1 and 70.10) 

and/ or 

2. Non-written disclosures (Rules 43bis.1 and 70.9) 

see form 210 

Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item II 

Priority 

International application No. 

PCT/US2012/020855 

1 The current assessment is based on the assumption that all claims enjoy 
priority rights from the filing date of the priority document (13.01.2011). It is to 
be noted that if the priority is not confirmed, D10 (XP00267 4122) would be 
relevant for novelty and inventive step of the claimed subject-matter (see 
point 8). 

Re Item V 

Reasoned statement under Rule 43bis1 (a)(i) with regard to novelty, 
inventive step or industrial applicability. 

2 Nomenclature remarks (synonyms): EYLEA, Aflibercept, VEGFR1 R2-Fc 
[Delta]C1 (a), Zaltrap, AVE-0005, BAY-86-5321, NSC-724770, VEG Trap 
(R1 R2), VEGF Trap and VEGF Trap-Eye. 

3 Claims 1-37 relate to the subject-matter considered by this Authority to be 
covered by the provisions of Rule 39.1 (iv)/67.1 (iv) PCT. 

4 CLARITY, SUPPORT AND SUFFICIENCY OF DISCLOSURE (Arts. 5 and 6 
PCT): 

4.1 Claims 1-37 do not meet the requirements of Art. 6 PCT because attempt to 
define the therapeutic compound in terms of the result to be achieved "VEGF 
antagonist". 

It appears possible to define the subject-matter in more concrete terms, viz. in 
terms how the effect is to be achieved, i.e. specific substances or compounds 
which antagonise VEGF, defined in technical terms (i.e. by means of their 
chemical structure/ aminoacidic sequence). 

Claims 1-37 encompass a genus of compounds defined only by their function 
wherein the relationship between the structural features of the members of the 
genus and said function, i.e. antagonist VEGF effect, have not been 
described. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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In the absence of such relationship either disclosed in the application as 
originally filed or which would have been recognised based on information 

readily available to the skilled person, the skill person would not know how to 
make and use compounds that lack any structural definition. It would require 

undue experimentation (be an undue burden) to randomly screen undefined 
compounds, contrary to the requirements of Art. 5 PCT. 

Claims 1-37 lack therefore clarity, support and disclosure, since the skilled 
person, after reading the description, would not be able to perform the 

invention over the whole area claimed without undue burden and without 
needing inventive skill (Arts. 5 and 6 PCT). 

The present application does not provide examples of VEGF antagonists 
other than the compound known as VEGFR1 R2-Fc [Delta]C1 (a) (P.2, §9). 

It seems that these objections would be overcome by defining the VEGF 
antagonist in the claims as consisting in (and not comprising) VEGFR1 R2-Fc 

[Delta]C1 (a) (SEQ.1 ). 

4.2 Claims 1-5, 8-25 and 28-37 are additionally not in accordance with Art. 6 PCT 

because the therapeutic indication "angiogenic eye disorder" is vague and 
not clear. The skilled person is not necessarily aware of which diseases fall 

under this non-generally accepted therapeutic definition. 

This objection could be overcome by specifying the angiogenic eye disorders 

as in claims 6-7 and 26-27, i.e. age related macular degeneration, diabetic 
retinopathy, diabetic macular edema, central retinal vein occlusion or corneal 

neovascularization. 

4.3 In view of the above objections no complete examination for the subject
matter of claims 1-37 can be carried out. However, for the sake of 
completeness and for the purpose of this examination only, the 
following comments on novelty and inventive step are made on these 
claims. 

5 The following prior art documents have been taken into consideration: 

D1: US2007190058 

D2: US2006172944 

D3: US2005163798 
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D4: WO0075319 

D5: US2006058234 

D6: US2005260203 

D7: XP26732998 

D8: XP009158490 

D9: XP00267 4122 

D10: XP002674123 

D11: XP002674124 

D12: XP002674125 

D13: XP002674126 

International application No. 

PCT/US2012/020855 

D1 describes the treatment of (wet form) age-related macular degeneration in 
a mammal, comprising the steps of: a) administering to the mammal a number 
of first individual doses of an VEGF antagonist; and b) administering to the 
mammal a number of second individual doses of the VEGF antagonist, 
wherein the second individual doses are administered less frequently than the 
first individual doses (claim 1 ). The preferred VEGF antagonist is 
Ranibizumab (§112). In example 1 (Fig.1 ), the administration regime of the 
VEGF antagonist is every month (Day 0, Month 1 and 2) followed by seven 
doses every 3 months (P.12,§111 ). 

D2 describes the use of VEGFR1 R2-Fc [Delta]C1 (a) for the treatment of eye 
injuries by reducing angiogenesis (§8, 17 and claims1-2). The examples show 
the effect on sutured mice (i.e injury) but not on angiogenic eye disorders. 

D3 describes that the fusion protein of SEQ.12 (claim 65; VEGFR1 R2-Fc 
[Delta]C1 (a) is useful in the treatment of eye disorders as age macular 
degeneration and diabetic retinopathy (§122). These uses are however the 
selection of two lists (compounds and diseases). 

D4 describes chimeric polypeptides such as VEGFR1 R2-Fc [Delta]C1 (a) (P. 
87, L.14-88) which are meant to inhibit vascular permeability for attenuation of 
edema above others (P.14, L7-12). 

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005) 
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D5 describes the use of VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.7-8; §67) for the 
treatment of age related macular degeneration and diabetic retinopathy (claim 
23). These conditions are known to be improved by inhibition or reduction of 
VEGF, which induce undesirable plasma leakage, vascular permeability or 
undesirable blood vessel growth (P.2, §15). 

D6 describes the use of VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.6; claim 4) for the 
treatment of age related macular degeneration or diabetic retinopathy (claim 
5). In D6, the examples show that VEGFR1 R2-Fc [Delta]C1 (a) has anti
angiogenic properties in induced ischemic retinopathy (P.7, Ex.8) and 
suppressed 70% of choroidal neovascularization when injected 2, 5, 8, and 11 
days after laser treatment (animal model of AMO through laser disruption of 
Brunch's membrane) (P.8, Ex.9). Additionally, VEGFR1 R2-Fc [Delta]C1 (a) 
reduced the pathologic breakdown of the blood retinal barrier (P.8, Ex.11) 
and the infiltration of neutrophils and macrophages into the damaged cornea 
(P.9, Ex.2). 

D7 (phase I; study with 21 patients), describes the improvement of best 
corrected visual acuity and the decrease of excess foveal thickness in patients 
with neovascular age-related macular degeneration patients treated with a 
single intravitreal injection of VEGF Trap-Eye (2-4mg). 

D8 (preliminary study with 6 patients) describes that a single intravitreal 
injection of VEGF Trap-Eye (2mg) was well tolerated in patients with 
neovascular age-related macular degeneration (Abstract). The authors 
conclude that additional testing is to be performed by repeated injections at an 
interval of 6 weeks or longer (P.149, §2). 

D9 describes the use of VEGF-tap-eye for the treatment of diabetic 
retinopathy (P.147, §4). 

D10 (see point 7) 

D11 (T-doc) reviews the known VEGF inhibitors used in ophthalmology. 

D12 describes the recommended Lucentis® (Ranibizumab) dose 0.5mg to be 
administered by intravitreal injection once a month in the treatment of (wet) 
age-related macular degeneration. 

D13 (phase II study) describes the improvement of visual acuity in age-related 
macular degeneration patients after VEGF Trap-Eye monthly or quarterly 
administration for 12 weeks followed by an 40 additional weeks-treatment on 
a PNR (as needed) dosing schedule. 
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The phase Ill VEGF Trap-Eye trial methodology is described in D13 but no 
results are provided in this document. For this reason, the cited passage of 
D13 cannot be considered as an enabling disclosure of the presently claimed 
subject-matter. It is furthermore to be noted that the results of this phase 111 

trial are indeed part of the experimental evidence provided in the present 
application (i.e. example 4 of the present application). 

6 NOVEL TY (Arts. 33(1) and (2) PCT): 

Notwithstanding the above objections, the subject-matter of claims 1-37 is 
novel in the sense of Arts. 33(1) and (2) PCT because the specific 
administration regime of the claimed compounds has not been found to be 
disclosed in the prior art at hand. 

7 INVENTIVE STEP (Arts. 33(1) and (3) PCT): 

Notwithstanding the above objections, the subject-matter of claims 1-37 is 
not inventive because: 

7.1 The closest prior art, D13 (phase 11 study summary), describes the 
improvement of visual acuity in age-related macular degeneration patients 
after VEGF Trap-Eye monthly or quarterly administration for 12 weeks 
followed by 40 additional weeks treatment on a PNR (as needed) dosing 
schedule. 

7.2 The difference with D13 lies in that the present application provides the 
following: 

7.2.1 Compound (i.e.VEGF antagonist): 

(a) VEGF antagonist is an anti-VEGF antibody or fragment thereof, an 
anti-VEGF receptor antibody or fragment thereof, or a VEGF receptor
based chimeric molecule (claims 8 and 28) 

(b) VEGF antagonist is a VEGF receptor-based chimeric molecule 
(claims 9 and 29), a VEGF receptor-based chimeric molecule which 
comprises VEGFR1 R2-FcAC1 (a) encoded by the nucleic acid sequence 
of SEQ ID N0:1 (claims 10 and 30) or a - VEGF receptor-based chimeric 
molecule comprises (1) a VEGFR1 component comprising amino acids 
27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino 
acids 130-231 of SEQ 1 D NO:2; and (3) a multimerization component 
comprising aminoacids 232-457 of SEQ.ID.2 (claims 11 and 31) 

Form PCT/ISA/237 (Separate Sheet) (Sheet 5) (EPO-April 2005) 
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(c) the VEGF antagonist being VEGFR1 R2-Fc [Delta]C1 (a) (P.2, §9) 

Administration regime of the above compounds: 

- a single initial dose of, followed by one or more secondary doses, 
followed by one or more tertiary doses; wherein each secondary dose is 
administered 2 to 4 weeks after the immediately preceding dose; and 
wherein each tertiary dose is administered at least 8 weeks after the 
immediately preceding dose 

7.3 The problem to be solved lies in the provision of alternative protocols to treat 
age related macular degeneration, diabetic retinopathy, diabetic macular 
edema, central retinal vein occlusion and corneal neovascularization. 

7.4 There are different solutions provided by the claims which are directed to 
the administration of compounds (a)-(c) in a single initial dose, followed by 
one or more secondary doses, followed by one or more tertiary doses; 
wherein each secondary dose is administered 2 to 4 weeks after the 
immediately preceding dose; and wherein each tertiary dose is administered 
at least 8 weeks after the immediately preceding dose; wherein: 

a) VEGF antagonist is an anti-VEGF antibody or fragment thereof, an 
anti-VEGF receptor antibody or fragment thereof, or a VEGF receptor
based chimeric molecule (claims 8 and 28) (Solution 1) 

(b) VEGF antagonist is a VEGF receptor-based chimeric molecule 
(claims 9 and 29), a VEGF receptor-based chimeric molecule which 
comprises VEGFR1 R2-FcAC1 (a) encoded by the nucleic acid sequence 
of SEQ ID N0:1 (claims 10 and 30) or a - VEGF receptor-based chimeric 
molecule comprises (1) a VEGFR1 component comprising amino acids 
27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino 
acids 130-231 of SEQ 1 D NO:2; and (3) a multimerization component 
comprising aminoacids 232-457 of SEQ.ID.2 (claims 11 and 31) 
(Solution 2) 

(c) the VEGF antagonist being VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.1 )(P.2, 
§9) (Solution 3) 

7.5 In support of an inventive step the applicant has provided the following 
examples: 

Ex.1: a single intravitreal injection of VEGFT in neovascular AMO subjects 
resulted in reduction of pathological retinal thickness. 

Ex.2: intravitreal injection of VEGFT every 4 or 12 weeks in neovascular AMO 
subjects resulted in increase of visual acuity. 
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Ex.3: four injections of VEGFT over an 8-week period resulted in improved 
visual acuity. 

Ex.5: patients with diabetic macular edema which were eligible for laser 
treatments showed gain in visual acuity when treated with VEGFT (Table 2). 

Ex.6: naive patients with macular edema secondary to central retinal vein 
occlusion treated with 6 monthly intravitreal VEGFT injections showed 
improvement of visual acuity at week 24 which was maintained through week 
52. 

7.5.1 The most relevant example for the claimed subject-matter seems to be Ex.4 
where VEGFT demonstrated non-inferiority of efficacy compared to 
Ranibizumab. 

In this example, VEG FT was administered every 4 weeks (104 and 0.5O4) or 
every 4 weeks to week 8 with additional administrations every 8 weeks (208) 
(Fig.1 ). The effects after 52 weeks treatment are summarised in Table 1 
where it is shown that the claimed administration protocol achieved similar 
effect than 0,5mg Ranibizumab monthly administered (non-inferiority statistical 
analysis). 

It is to be noted that the applicant refers in the examples to the used 
compound as "VEGFT". However, in P.2, §9 is indicated that, the VEGFT is 
VEGFR1 R2-Fc [Delta]C1 (a) (i.e. VEGF Trap-Eye). It is therefore to be 
considered that the "VEGFT" meant in the present examples is indeed 
VEGFR1 R2-Fc [Delta]C1 (a). Additionally, in D7, which is the scientific 
publication of the results of the present Ex.1, the used compound is 
VEGFR1 R2-Fc [Delta]C1 (a). 

In summary, the above results can only be attributed to the specific VEG 
antagonist being (and not comprising) VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.1 ). 

7.5.2 Generalisation to the disclosed angiogenic eye disorders: 

It is to be noted that the technical effect shown is limited to macular 
degeneration. The generalisation to the treatment of diabetic retinopathy, 
diabetic macular edema, central retinal vein occlusion and corneal 
neovascularization is however possible because these eye disorders have in 
common a process of pathogenic angiogenesis which is plausibly expected to 
be successfully treated with the provided VEGFR1 R2-Fc [Delta]C1 (a) 
protocol. 

7.5.3 Generalisation to any VEGF antagonist not possible: 
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This effect cannot be generalised to any compound which could fall under the 
functional definition "VEGF antagonist" in general or under the VEGF 
antagonist as defined in (a)-(c) (see point 7.2 above). This generalisation is 
not possible because each antagonist (as above defined) has different nature 
(i.e. tridimensional structure, half life, binding affinity, etc.) and therefore 
different antagonistic effect. In summary, the above VEGF antagonists are not 
necessarily expected to achieve the effect shown for VEGFR1 R2-Fc [Delta]C1 
(a) (SEQ.1) when administered as claimed. 

The technical effect of any VEGF antagonist in general or as defined in (a)-(c) 
(i.e. Solutions 1-2), cannot be acknowledged. 

A technical effect solving a technical problem has to be achieved by all 
embodiments falling within the scope of the claims. Claims covering 
embodiments not achieving such effect, not shown to have achieved such 
effect are considered not to solve the underlying technical problem. These 
claims are therefore not inventive. 

7.6 Starting from the closest prior art, D13, any VEGF antagonist as defined in 
a-c (i.e. Solutions 1-2) administered in a single initial, followed by one or 
more secondary doses, followed by one or more tertiary doses; wherein each 
secondary dose is administered 2 to 4 weeks after the immediately preceding 
dose; and wherein each tertiary dose is administered at least 8 weeks after 
the immediately preceding dose are obvious non-inventive solutions for 
use in the treatment of age related macular degeneration, diabetic 
retinopathy, diabetic macular edema, central retinal vein occlusion and 
corneal neovascularization because their technical effect has not been 
demonstrated (i.e. the problem has not been shown to be solved over the 
whole scope). 

7.7 Claims 1-37 are not in accordance with the requirements of Arts. 33(1) 
and (3) PCT. 

7.8 The attention of the applicant is drawn to the fact that the technical effect of 
the claimed protocol, wherein the VEG antagonist is VEGFR1 R2-Fc [Delta]C1 
(a) (SEQ.1) has been demonstrated in the present application (Solution 3). 

Starting from the closest prior art, D13, the VEGF antagonist consisting in/ 
being VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.1) administered in a single initial, 
followed by one or more secondary doses, followed by one or more tertiary 
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doses; wherein each secondary dose is administered 2 to 4 weeks after the 
immediately preceding dose and wherein each tertiary dose is administered at 
least 8 weeks after the immediately preceding dose is a non-obvious and 
inventive solution for use in the treatment of age related macular 
degeneration, diabetic retinopathy, diabetic macular edema, central retinal 
vein occlusion and corneal neovascularization becuase its technical effect has 
been demonstrated (i.e. plausibly solving the problem over the whole scope). 
The skilled person would have not come to this solution without inventive skill. 

Re Item VI 

Certain documents cited 

8 D10 (XP00267 4122) describes the results of the present example 5. The 
administration schedule in Fig.1 "2mg q8 wks" is the same than in the present 
claims. 

This document could become relevant for the assessment of novelty and 
inventive step if the priority date 13.01.2011 is not confirmed. 

Re Item VIII 

g Certain observations on the international application Clarity (Art.6 PCT): 

See point 4. 

10 AMENDMENTS 

10.1 The attention of the applicant is drawn to the fact that, notwithstanding the 
above comments to the partial subject-matter of this application which could 
be regarded as being in accordance with Arts.5, 6 and 33(1) and (3) PCT, it 
is the applicant's sole responsibility to amend the application 
documents in accordance with Art.34 or Art.19 PCT. 

10.2 When /if carrying amendments, and in order to facilitate the examination of 
the conformity of the amended application with the requirements of Article 34 
(2)(b) PCT, the applicant is requested to clearly identify the amendments 
carried out, no matter whether they concern amendments by addition, 
replacement or deletion, and to indicate precisely the passages of the 
application as filed on which these amendments are based (also Rule 66.8 (a) 
PCT). 
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Only amendments with a clearly identified basis on the application as 
originally filed will be taken into account for the international preliminary 
examination report. 

10.3 If this application enters in the regional phase, it is to be noted that claims 
referred to methods of treatment are not patentable pursuant to Art.53(c) 
EPC. The allowable wording for further medical use claims according to the 
EPC2000 is the following: 

Independent claim: "Compound x for use in the treatment of disease y" 

Dependent claims: "Compound x for use according to claim a, wherein ... " 
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I 
Application No./Patent No. 
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Notification of the data mentioned in Rule 19(3) EPC 

In the above-identified patent application you are designated as inventor/co-inventor. 
Pursuant to Rule 19(3) EPC the following data are notified herewith: 

DATE OF FILING 

PRIORITY 

TITLE 

DESIGNATED STATES 

EPO Form 1204 12.07 

: 11.01 .12 

: US/13.01 .11 / USP201161432245 
: US/21.01 .11 / USP201161434836 
: US/21.11.11/USP201161561957 
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: AL AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HR HU IE 
IS IT LI LT LU LV MC MK MT NL NO PL PT RO RS SE SI SK SM 
TR 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 186



Europiisches 
Patentamt 

European 
Patent Office 

Offic:e e1,1ropl!en 
des brevets 

I llllll 111111111111111 11111 111111111111111 1111111111111 
Power, David 
J A Kemp 
14 South Square 
Gray's Inn 
London WC1 R 5JJ 
ROYAUME UNI 

Reference 

N400458-EP DXP 
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Regeneron Pharmaceuticals, Inc. 

I 
Application No./Patent No. 

12700590.8 - 1456 

Communication pursuant to Rules 161(1) and 162 EPC 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel. +49 (0)89 2399 - 0 
Fax +49 (0)89 2399 - 4465 

For any questions about 
this communication: 

Tel.:+31 (0)70 340 45 00 

21.08.13 

1. Comments on the written opinion and amendment of the application (R. 161 (1) EPC) 

The above-mentioned international (Euro-PCT) application has entered the European phase. 

The EPO as International Searching Authority and, where a demand under Article 31 PCT was filed, also 
as International Preliminary Examining Authority has drawn up a written opinion on this application or the 
EPO as Supplementary International Searching Authority has issued explanations pursuant to Rule 
45bis.7(e) PCT to the supplementary international search report. 

In accordance with Rule 161 (1) EPC, you may comment on the written opinion or on the explanations to 
the supplementary international search report within a non-extendable period of six months after 
notification of the present communication. 

Under Articles 28, 41 PCT and Rules 52, 78 PCT the application may be amended before a designated or 
elected Office, and in accordance with Rule 137(2) EPC the applicant may amend the description, claims 
and drawings of his own volition together with any comments, corrections or amendments made in 
response to the communication under Rule 161 (1) EPC. 

Whether or not you have already done so, you now have a further opportunity to file amended claims or 
other application documents within the above-mentioned period. 

Please note that under Rule 137(2) and (3) EPC as in force from 1 April 2010, you may amend the 
description, claims and drawings of your own volition in response to this communication, if the 
international search report has been drawn up on or after 1 April 2010 or the EPO has issued a 
supplementary international search report. In these cases no further amendments may be made 
without the consent of the Examining Division. This may be in particular relevant if you have 
already filed comments/amendments with respect to a written opinion of the International 
Searching Authority or an international preliminary examination report, or to any explanations 
pursuant to Rule 45bis.7(e) PCT to the supplementary international search report, which however 
do not address the deficiencies noted therein and you choose not to react to the present 
communication. 

If filing amendments, you must identify them and indicate the basis for them in the application as filed. 
Failure to meet either requirement may lead to a communication from the Examining Division requesting 
that you correct this deficiency (R. 137(4) EPC). 

The claims applicable on expiry of this period, i.e. those filed on entry into the European phase or in 
response to the present communication, will form the basis for the calculation of any claims fee to be paid 
(seep. 2). 

Registered letter --/2 
EPO Form 12268B 04.12 (NFS) EUCL (12/08/13) 
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Date 21.08.13 page 2 Application No. 12700590.8 

2. Claims fees under Rule 162 EPC 

If the application documents on which the European grant procedure is to be based comprise more than 
fifteen claims, a claims fee shall be payable for the sixteenth and each subsequent claim within the period 
provided for in Rule 159(1) EPC. 

6a' Based on the application documents currently on file, all necessary claims fees have already been 
paid (or the documents do not comprise more than 15 claims). 

D All necessary fees will be/have been debited automatically according to the automatic debit order. 

D The claims fees due for the claims ............ to ............ were not paid within the above-mentioned 
period. 

Any outstanding claims fee, either based on the current set of claims or on any amended claims to be filed 
pursuant to Rule 161 EPC (see page 1 ), may still be validly paid within a non-extendable period of six 
months after notification of this communication (R. 162(2) EPC). 

If a payment is made for only some of the claims, you must indicate for which claims it is intended. If a 
claims fee is not paid in due time, the claim concerned is deemed to be abandoned (R. 162(4) EPC). 

If claims fees have already been paid, but on expiry of the above-mentioned period there is a new set of 
claims containing fewer fee-incurring claims than before, the claims fees in excess of those due under 
Rule 162(2), second sentence EPC will be refunded (R. 162(3) EPC). 

The claims fee is currently 

EUR 225 for the 16th and each subsequent claim up to the limit of 50 
EUR 555 for the 51st and each subsequent claim 

Note to users of the automatic debiting procedure 
Unless the EPO receives prior instructions to the contrary, the fees for all claims incurring fees will be 
debited on the last day of the period for payment. For further details see the Arrangements for the 
automatic debiting procedure, Supplement to OJ EPO 3/2009. 

Important information concerning fee amounts 
Following any amendment to the Rules relating to Fees, the amount(s) mentioned in this communication 
may be different from the amount(s) actually due on the date of payment. The latest version of the 
Schedule of fees and expenses, published as a Supplement to the Official Journal of the EPO, is also 
available on the EPO website (www.epo.org) and can be found under www.epo.org/schedule-of-fees, 
which allows the viewing, downloading and searching for individual fee amounts, both current and 
previous. 

Payments by cheque delivered or sent direct to the EPO are no longer accepted as from 1 April 2008 (see 
OJ EPO 2007, 626). 
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Reference 

N400458-EP DXP 

Applicant/Proprietor 

Regeneron Pharmaceuticals, Inc. 

I 
Application No./Patent No. 

12700590.8 - 1456 / 2663325 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel. +49 (0)89 2399 - 0 
Fax +49 (0)89 2399 - 4465 

For any questions about 
this communication: 

Tel.:+31 (0)70 340 45 00 

23.10.13 

Communication of European publication number and information on the application of 
Article 67(3) EPC 

The provisional protection under Article 67(1) and (2) EPC in the individual Contracting States becomes 
effective only when the conditions referred to in Article 67(3) EPC have been fulfilled (for further details, 
see information brochure of the European Patent Office "National Law relating to the EPC" and additional 
information in the Official Journal of the European Patent Office). 

Pursuant to Article 153(3) EPC the publication under Article 21 PCT of an international application for 
which the European Patent Office is a designated or elected Office takes the place of the publication of a 
European patent application. 

The bibliographic data of the above-mentioned Euro-PCT application will be published on 20.11.13 in 
Section 1.1 of the European Patent Bulletin. The European publication number is 2663325. 

In all future communications to the European Patent Office, please quote the application number plus 
Directorate number. 
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Application No. 

12 700 590.8 - 1456 

Applicant 

Regeneron Pharmaceuticals, Inc. 

7 

_J 

I 

Ref. 

N400458-EP DXP 

Communication pursuant to Article 94(3) EPC 

I 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

Formalities Officer 
Name: Hanrieder-Kreuzer, K 
Tel: +49 89 2399 - 8081 
or call 
+31 (0)70 340 45 00 

Substantive Examiner 
Name: Rodrigo-Simon, Ana 
Tel: +49 89 2399 - 2752 

Date 

21.08.2014 

The examination of the above-identified application has revealed that it does not meet the requirements of the 
European Patent Convention for the reasons enclosed herewith. If the deficiencies indicated are not rectified 
the application may be refused pursuant to Article 97(2) EPC. 

You are invited to file your observations and insofar as the deficiencies are such as to be rectifiable, to correct 
the indicated deficiencies within a period 

of 4 months 

from the notification of this communication, this period being computed in accordance with Rules 126(2) and 
131 (2) and (4) EPC. One set of amendments to the description, claims and drawings is to be filed within the 
said period on separate sheets (R. 50(1) EPC). 

If filing amendments, you must identify them and indicate the basis for them in the application as filed. Failure 
to meet either requirement may lead to a communication from the Examining Division requesting that you 
correct this deficiency (R. 137(4) EPC). 

Failure to comply with this invitation in due time will result in the application being deemed to be 
withdrawn (Art. 94(4) EPC). 
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1 The examination is being carried out on the following application documents 

Description, Pages 

1-18 as published 

Sequence listings, SEQ ID NO 

1, 2 

Claims, Numbers 

1-15 

Drawings, Sheets 

1 /1 

as published 

filed on 

as published 

05-07-2013 

2 New claims filed on 05.07.2013 are in accordance with the requirements of 
Art. 123(2) EPC because their subject-matter does not go beyond the 
application as originally filed. 

3 Claims 1-15 enjoy priority rights from the filing date of the priority document 
(13.01.2011). D10 (XP00267 4123), cited in the ISR, is therefore not prior art 
in the sense of Art. 54(2) EPC. 

4 CLARITY, SUPPORT AND SUFFICIENCY OF DISCLOSURE (Arts. 83 and 
84 EPC): 

4.1 Claims 1-15 do not meet the requirements of Art. 84 EPC because claims 
1-9 and 15 attempt to define the therapeutic compound in terms of the result 
to be achieved "VEGF antagonist". 

It appears possible to define the subject-matter in more concrete terms, viz. in 
terms how the effect is to be achieved, i.e. specific substances or compounds 
which antagonise VEGF, defined in technical terms (i.e. by means of their 
chemical structure/ aminoacidic sequence). 
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Claims 1-15 encompass a genus of compounds defined only by their function 
wherein the relationship between the structural features of the members of the 
genus and said function, i.e. antagonist VEGF effect, have not been 
described. 

In the absence of such relationship either disclosed in the application as 
originally filed or which would have been recognised based on information 
readily available to the skilled person, the skill person would not know how to 
make and use compounds that lack any structural definition. It would require 
undue experimentation (be an undue burden) to randomly screen undefined 
compounds, contrary to the requirements of Art. 83 EPC. 

Claims 1-15 lack therefore clarity, support and disclosure, since the skilled 
person, after reading the description, would not be able to perform the 
invention over the whole area claimed without undue burden and without 
needing inventive skill (Arts. 83 and 84 EPC). 

The present application does not provide examples of VEGF antagonists 
other than the compound known as VEGFR1 R2-Fc [Delta]C1 (a) (P.2, §9). 

It seems that these objections would be overcome by defining the VEGF 
antagonist in the claims as consisting in (and not comprising) VEGFR1 R2-Fc 
[Delta]C1 (a) (SEQ.1 ). 

4.2 Claims1-3 and 6-15 are additionally not in accordance with Art. 84 EPC 
because the therapeutic indication "angiogenic eye disorder" is vague and 
not clear. The skilled person is not necessarily aware of which diseases fall 
under this non-generally accepted therapeutic definition. 

This objection could be overcome by specifying the angiogenic eye disorders 
as in claims 4-5, i.e. age related macular degeneration, diabetic retinopathy, 
diabetic macular edema, central retinal vein occlusion or corneal 
neovascularization. 

4.3 Medical use claims 2-15 are additionally not in accordance with the 
requirements of Art. 84 EPC because: 

Dependent medical use claims 2-14 should be drafted: "compound x for use 
according to claim z, wherein [ ... ] ". 

Claim 15 is a combination of the Swiss type format and the new format 
according to the EPC 2000. The attention of the applicant is drawn to the fact 
that the Swiss type format is: "Use of compound x in the manufacture of a 
medicament for treating disease z". 
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4.4 In view of the above objections (Arts. 83 and 84 EPC) no complete 
examination for the subject-matter of claims 1-15 can be carried out. 
However, for the sake of completeness and for the purpose of this 
communication, the following comments are made on the subject-matter 
of the present application. 

5 It is to be noted that the following terms are synonyms: EYLEA, Aflibercept, 
VEGFR1 R2-Fc[Delta]C1 (a), Zaltrap, AVE-0005, BAY-86-5321, NSC-724770, 

VEG Trap(R1 R2), VEGF Trap and VEGF Trap-Eye. 

6 The following prior art documents have been taken into consideration: 

D1: US2007190058 

D2: US2006172944 

D3: US2005163798 

D4: WO0075319 

D5: US2006058234 

D6: US2005260203 

D7: XP26732998 

D8: XP009158490 

D9: XP00267 4122 

D11: XP002674124 

D12: XP002674125 

D13: XP002674126 

D1 describes the treatment of (wet form) age-related macular degeneration in 

a mammal, comprising the steps of: a) administering to the mammal a number 
of first individual doses of an VEGF antagonist; and b) administering to the 

mammal a number of second individual doses of the VEGF antagonist, 
wherein the second individual doses are administered less frequently than the 

first individual doses (claim 1 ). The preferred VEGF antagonist is 
Ranibizumab (§112). In example 1 (Fig.1 ), the administration regime of the 

VEGF antagonist is every month (Day 0, Month 1 and 2) followed by seven 
doses every 3 months (P.12,§111 ). 
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D2 describes the use of VEGFR1 R2-Fc [Delta]C1 (a) for the treatment of eye 
injuries by reducing angiogenesis (§8, 17 and claims1-2). The examples show 
the effect on sutured mice (i.e injury) but not on angiogenic eye disorders. 

D3 describes that the fusion protein of SEQ.12 (claim 65; VEGFR1 R2-Fc 
[Delta]C1 (a) is useful in the treatment of eye disorders as age macular 
degeneration and diabetic retinopathy (§122). These uses are however the 
selection of two lists (compounds and diseases). 

D4 describes chimeric polypeptides such as VEGFR1 R2-Fc [Delta]C1 (a) (P. 
87, L.14-88) which are meant to inhibit vascular permeability for attenuation of 
edema above others (P.14, L7-12). 

D5 describes the use of VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.7-8; §67) for the 
treatment of age related macular degeneration and diabetic retinopathy (claim 
23). These conditions are known to be improved by inhibition or reduction of 
VEGF, which induce undesirable plasma leakage, vascular permeability or 
undesirable blood vessel growth (P.2, §15). 

D6 describes the use of VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.6; claim 4) for the 
treatment of age related macular degeneration or diabetic retinopathy (claim 
5). In D6, the examples show that VEGFR1 R2-Fc [Delta]C1 (a) has anti
angiogenic properties in induced ischemic retinopathy (P.7, Ex.8) and 
suppressed 70% of choroidal neovascularization when injected 2, 5, 8, and 11 
days after laser treatment (animal model of AMO through laser disruption of 
Brunch's membrane) (P.8, Ex.9). Additionally, VEGFR1 R2-Fc [Delta]C1 (a) 
reduced the pathologic breakdown of the blood retinal barrier (P.8, Ex.11) 
and the infiltration of neutrophils and macrophages into the damaged cornea 
(P.9, Ex.2). 

D7 (phase I; study with 21 patients), describes the improvement of best 
corrected visual acuity and the decrease of excess foveal thickness in patients 
with neovascular age-related macular degeneration patients treated with a 
single intravitreal injection of VEGF Trap-Eye (2-4mg). 

D8 (preliminary study with 6 patients) describes that a single intravitreal 
injection of VEGF Trap-Eye (2mg) was well tolerated in patients with 
neovascular age-related macular degeneration (Abstract). The authors 
conclude that additional testing is to be performed by repeated injections at an 
interval of 6 weeks or longer (P.149, §2). 

D9 describes the use of VEGF-tap-eye for the treatment of diabetic 
retinopathy (P.147, §4). 

D11 (T-doc) reviews the known VEGF inhibitors used in ophthalmology. 
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D12 describes the recommended Lucentis® (Ranibizumab) dose 0.5mg to be 
administered by intravitreal injection once a month in the treatment of (wet) 
age-related macular degeneration. 

D13 (phase II study) describes the improvement of visual acuity in age-related 
macular degeneration patients after VEGF Trap-Eye monthly or quarterly 
administration for 12 weeks followed by an 40 additional weeks-treatment on 
a PNR (as needed) dosing schedule. 

The phase Ill VEGF Trap-Eye trial methodology is described in D13 but no 
results are provided in this document. For this reason, the cited passage of 
D13 cannot be considered as an enabling disclosure of the presently claimed 
subject-matter. It is furthermore to be noted that the results of this phase 111 

trial are indeed part of the experimental evidence provided in the present 
application (i.e. example 4 of the present application). 

7 Notwithstanding the above objections (Arts. 83 and 84 EPC), it is to be 
noted that the subject-matter of claims 1-15 is additionally not inventive 
in the sense of Art. 56 EPC because: 

7.1 The closest prior art, D13 (phase 11 study summary), describes the 
improvement of visual acuity in age-related macular degeneration patients 
after VEGF Trap-Eye monthly or quarterly administration for 12 weeks 
followed by 40 additional weeks treatment on a PNR (as needed) dosing 
schedule. 

7.2 The difference with D13 lies in that the present application proposes the use 
of: 

Compound (i.e.VEGF antagonist): 

(a) VEGF antagonist is an anti-VEGF antibody or fragment thereof, an 
anti-VEGF receptor antibody or fragment thereof, or a VEGF receptor
based chimeric molecule 

(b) VEGF antagonist is a VEGF receptor-based chimeric molecule 
(claims 9 and 29), a VEGF receptor-based chimeric molecule which 
comprises VEGFR1 R2-FcAC1 (a) encoded by the nucleic acid sequence 
of SEQ ID N0:1 (claims 10 and 30) or a - VEGF receptor-based chimeric 
molecule comprises (1) a VEGFR1 component comprising amino acids 
27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino 
acids 130-231 of SEQ 1 D NO:2; and (3) a multimerization component 
comprising aminoacids 232-457 of SEQ.ID.2 

(c) VEGF antagonist is VEGFR1 R2-Fc [Delta]C1 (a) (P.2, §9) 
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- a single initial dose of, followed by one or more secondary doses, 
followed by one or more tertiary doses; wherein each secondary dose is 
administered 2 to 4 weeks after the immediately preceding dose; and 
wherein each tertiary dose is administered at least 8 weeks after the 
immediately preceding dose 

7.3 In support of an inventive step the applicant has provided the following 
examples: 

Ex.1: a single intravitreal injection of VEGFT in neovascular AMO subjects 
resulted in reduction of pathological retinal thickness. 

Ex.2: intravitreal injection of VEGFT every 4 or 12 weeks in neovascular AMO 
subjects resulted in increase of visual acuity. 

Ex.3: four injections of VEGFT over an 8-week period resulted in improved 
visual acuity. 

Ex.5: patients with diabetic macular edema which were eligible for laser 
treatments showed gain in visual acuity when treated with VEGFT (Table 2). 

Ex.6: naive patients with macular edema secondary to central retinal vein 
occlusion treated with 6 monthly intravitreal VEGFT injections showed 
improvement of visual acuity at week 24 which was maintained through week 
52. 

7.3.1 The most relevant example for the claimed subject-matter seems to be Ex.4 
where VEGFT demonstrated non-inferiority of efficacy compared to 
Ranibizumab. 

In this example, VEG FT was administered every 4 weeks (104 and 0.504) or 
every 4 weeks to week 8 with additional administrations every 8 weeks (208) 
(Fig.1 ). The effects after 52 weeks treatment are summarised in Table 1 
where it is shown that the claimed administration protocol achieved similar 
effect than 0,5mg Ranibizumab monthly administered (non-inferiority statistical 
analysis). 

It is to be noted that the applicant refers in the examples to the used 
compound as "VEGFT". However, in P.2, §9 is indicated that, the VEGFT is 
VEGFR1 R2-Fc [Oelta]C1 (a) (i.e. VEGF Trap-Eye). It is therefore to be 
considered that the "VEGFT" meant in the present examples is indeed 
VEGFR1 R2-Fc [Oelta]C1 (a). Additionally, in 07, which is the scientific 
publication of the results of the present Ex.1, the used compound is 
VEGFR1 R2-Fc [Oelta]C1 (a). 
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In summary, the above results can only be attributed to the specific VEG 
antagonist being (and not comprising) VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.1) 

(P.2, §9). 

7.3.2 Generalisation to any VEGF antagonist not possible: 

This effect cannot be generalised to any compound which could fall under the 
functional definition "VEGF antagonist" in general or under the VEGF 

antagonist as defined in (a)-(b). This generalisation is not possible because 
each antagonist (as above defined) has different nature (i.e. tridimensional 

structure, half life, binding affinity, etc.) and therefore different antagonistic 
effect. In summary, the above VEGF antagonists are not necessarily expected 

to achieve the effect shown for VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.1) when 
administered as claimed. 

A technical effect for any VEGF antagonist in general or as defined in (a)-(b) 
cannot be acknowledged. 

7.3.3 Administration regime as claimed not shown: 

The claims are directed to several administrations protocols. It is however to 

be noted that in the above examples none of these protocols (neither using 
any VEGF antagonist optionally as defined (a)-(b) nor taking the specific 

VEGFR1 R2-Fc [Delta]C1 (a)) have been demonstrated to achieve a successful 
treatment of any of the claimed diseases. 

A technical effect cannot be acknowledged for any VEGF antagonist 
optionally defined in a-b or even for VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.1) 

administered in a single initial dose, followed by one or more secondary 
doses, followed by one or more tertiary doses; wherein each secondary dose 

is administered 2 to 4 weeks after the immediately preceding dose; and 
wherein each tertiary dose is administered at least 8 weeks after the 

immediately preceding dose for use in the treatment of age related macular 
degeneration, diabetic retinopathy, diabetic macular edema, central retinal 

vein occlusion and corneal neovascularization. 

7.3.4 In summary, a technical effect for the claimed subject-matter (i.e. dosage 
regime) cannot be acknowledged 

7.4 The attention of the applicant is drawn to the fact that according to the 
Enlarged Board of Appeal decision G2/08: 

- Where it is already known to use a medicament to treat an illness, Article 54 
(5) EPC does not exclude that this medicament be patented for use in a 

different treatment by therapy of the same illness. 
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- Such patenting is also not excluded where a dosage regime is the only 
feature claimed which is not comprised in the state of the art. 

- Furthermore, if the distinguishing feature of a claim seeking patent protection 
for a known medicament to be used for a different treatment of the same 
illness is a dosage regime and is something else than a mere selection from a 
prior broader disclosure, a new technical effect caused by said feature 
shall be considered when examining inventive step under Article 56 
EPC. 

7.5 A technical effect solving a technical problem has to be achieved by all 
embodiments falling within the scope of the claims. Claims covering 
embodiments not achieving such effect, not shown to have achieved such 
effect, and thus not solving the underlying technical problem, do not meet the 
requirements of Art. 56 EPC. 

7.6 The problem to be solved ''provision of improved protocols to treat age 
related macular degeneration, diabetic retinopathy, diabetic macular edema, 
central retinal vein occlusion and corneal neovascularization" has not been 

shown to be solved by the claimed solutions in the present application. The 
objective technical problem needs to be reformulated to the less ambitious 
one ''provision of alternative protocols to treat age related macular 
degeneration, diabetic retinopathy, diabetic macular edema, central retinal 
vein occlusion and corneal neovascularization"for which the claimed solutions 
are obvious in view of D13. 

7.7 It is furthermore to be noted that the same problem solution approach would 
apply taking D1, D12 or D8 as closest prior art. 

7.8 The subject-matter of claims 1-15 is not in accordance with the 
requirements of Arts. 56 EPC. 

8 The attention of the applicant is drawn to the fact that if the deficiencies 
above mentioned are not rectified, refusal of the application under Art.97 
(2) EPC is to be expected in the next step of the procedure. 

9 AMENDMENTS 

Care should be taken during revision not to add subject-matter which extends 
beyond the content of the application as originally filed (Art. 123 (2) EPC). 
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In order to facilitate the examination of the conformity of the amended 
application with the requirements of Art. 123(2) EPC, the applicant is 

requested to clearly identify the amendments carried out, no matter whether 
they concern amendments by addition, replacement or deletion, and to 

indicate precisely the passages of the application as filed on which these 
amendments, notably new combinations of features, are based (cf. Guidelines 

H; Cl and Cll-2.2). 

Documents making up the patent application and those replacing them must 

comply with the requirements of Rule 49 EPC. 
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BY ONLINE FILING 

The European Patent Office 
Bayerstrasse 34 
(entrance via Zollstrasse 3) 
80335 Munich 
Germany 

17 December 2014 

Dear Sirs 

European Patent Application No. 12700590.8 -1456 
REGENERON PHARMACEUTICALS, INC. 
Our Ref: N400458EP DXP 

In response to the Communication of 21 August 2014, please amend the application 
by replacing the claims at present on file with the attached retyped claims. 

In order to assist the Examiner in assessing the amendments being made, a copy of 
the previous claims is also attached, which shows the changes tracked-in. 

Summary 

The claims are amended to specify the type of disease which can be treated which 
disorders involve a vascular leakage into the eye. The claims are now specific to a 
VEGF antagonist defined by a sequence listing and as such provides a result which 
offers an improved dosing regime to patient suffering from these conditions. The 
regime makes it possible to reduce the frequency of dosing and reduce the amount of 
drug needed thereby decreasing side effects due to the drug and reducing the 
frequency of administration. 

Amendments & Basis 

Whilst not necessarily agreeing with the objections raised, in order to facilitate 
prosecution a number of amendments have been made to the claims. 

Claim 1 has been amended to: 

• specify two or more secondary doses are administered, with reference to two 
secondary doses finding basis in original claim 3; 

PATENT ATTORNEYS • TRADE MARK ATTORNEYS 
LONDON • OXFORD • MUNICH 

14 South Square, Gray's Inn, London WCl R SJJ 
T +44 20 3077 8600 F +44 20 7242 8932 
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• replace the previous ranges for the time intervals between doses with instead 
reference to 4 weeks for the secondary doses and 8 weeks for the tertiary doses, 
which finds basis both in endpoints of the ranges specified in original claim 1, as 
well as in original claims 3 and 4; 

• specify that the angiogenic eye disorder is one of those listed in previous claim 4 
which finds basis, for instance, in claim 6 of the application as filed; and 

• define the VEGF antagonist as one comprising VEGFR1 R2-Fc~C1 (a) encoded by 
the nucleic acid sequence of SEQ ID NO: 1, with that amendment finding basis, 
for instance, in original claim 9. 

New claims 2 to 6 have been added which are dependent claims, each referring to 
one of the conditions now listed by claim 1, with again basis being provided by 
original claim 6. 

Claim 7, corresponding to previous claim 9 has been amended to reflect the wording 
of claim 1. 

Previous claims 2 to 4 and 15 have been deleted. 

It is appreciated that the description may require amendment for conformity with 
the new claims, but it is requested that such amendment be deferred until after the 
Examining Division have confirmed that the new claims are allowable. 

Clarity, Support & Sufficiency - Articles 83 & 84 EPC - Item 4 of the Report 

Overview 

In order to facilitate prosecution, claim 1 has been amended to narrow the scope of 
the claims in three significant ways: 

• the VEGF antagonist is now specifically defined as comprising the VEGFR1 R2-
Fc~C1 (a) encoded by the nucleic acid sequence of SEQ ID NO: 1; 

• the angiogenic eye disorder which can be treated has been limited to a 
narrow group of disorders, comprising five named disorders; and 

• at least two secondary doses are now required and the interval between doses 
for both the secondary doses and the tertiary doses has been much more 
narrowly defined. 

All three of those amendments further focus the claims towards what is dealt with in 
the specific Examples within the specification, particularly Example 4 which the 
Examiner has flagged up as the most relevant Example. The Applicant is prepared to 
compromise and the amendments are made in that spirit, though to have to narrow 
the claims any further would unfairly penalise the Applicant and fail to recognise the 
contribution made. 

The Applicant should not have to limit the claims to exactly what is presented in the 
Examples as the Examples act as a guide which allow the skilled person to carry out 
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the invention across the full scope of the amended claims without undue 
experimentation. The claims are based on reasonable generalisation of what is 
exemplified. 

Given the substantial narrowing of the claims in order to facilitate prosecution, it is 
believed that the Division will be able to acknowledge compliance with Articles 83 & 
84 EPC. 

Item 4.1 

Claim 1 has been amended to define the VEGF antagonist by reference to the 
antagonist encoded by the specific nucleotide sequence of SEQ ID No: 1. The claim 
therefore no longer covers the use of any VEGF antagonist and instead has been 
tightly focussed on the use of a particular antagonist, which is that used in the 
Examples of the present application. 

The comments made in the final paragraph of Item 4.1 are noted. However, having 
to amend to "consisting of", rather than "comprising", claim language would be 
highly restrictive, fail to recognise the contribution made and prevent the claims 
from providing meaningful protection. Some generalisation should be allowed, 
particularly given that the skilled person would be readily able to tell whether a 
particular VEGF antagonist comprising the amino acid sequence encoded by SEQ ID 
NO: 1 was active and so would be able to put what is claimed into practice. 

3 

Claim 1 requires both that the VEGF antagonist be functional and that it is encoded 
by the specific nucleotide sequence of SEQ ID NO: 1. If claim 1 had to be amended to 
"consisting of" claim language, then third parties could attempt to design around the 
claim by making simple modifications to the nucleic acid sequence of SEQ ID NO:1, 
such as modifying the coding sequence to give an antagonist comprising a few amino 
acids at the termini of the protein, whilst still taking full advantage of the dosage 
regimen provided by the application as filed. 

Amended claim 1 therefore complies with Articles 83 & 84 EPC in relation to the 
VEGF antagonist and should not have to be limited further. 

Item 4.2 

Again, purely in order to facilitate prosecution, claim 1 has been amended to limit it 
to the specific, named disorders specified by previous claim 4. Given that the 
amendment proposed by the Examining Division has been made, it is believed that 
the Division will be able to acknowledge that the definition of the disease state to be 
treated is clear. 

Item 4.3 

Dependent claims 2 to 11 are all now in the Article 54(5) EPC approved format. 

Previous claim 15 has been deleted rendering the objection raised in respect of that 
claim moot. 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 203



t 4 

Inventive Step - Items 6 and 7 of the Examination Report 

(a) The technical effect is achieved across the breadth of the claims 

It is believed that the amendments made to claim 1 will also help to address the 
objections raised in Item, 7. 

Item 7.3.1 of the Report indicates the data presented in Example 4 of the present 
application is the most relevant and the amendments made to claim 1 therefore 
focus claim 1 tightly around what is presented in that Example to help facilitate 
prosecution. 

More specifically, amended claim 1 is tightly focussed around what is demonstrated 
in Example 4, as amended claim 1: 

(i) refers to employing a VEGF antagonist comprising the antagonist encoded by 
the nucleotide encoded by SEQ ID NO: 1, which corresponds to that used in 
Example 4 (the Example refers to VEGFT simply as an abbreviation for "VEGF
trap", which is what VEGFR1 R2-Fc~C1 (a) represents because it "traps" VEGF); 

(ii) refers to a dosing regimen encompassing that given to the 2Q8 group in 
Example 4 of an initial dose, then two secondary doses at four week intervals, 
and then tertiary doses given at 8 week intervals; and 

(iii) refers to a narrow group of five specific, named angiogenic eye disorders, 
that includes AMD dealt with in Example 4, as well as four other similar 
conditions where the mechanism of action of the antagonist seen for AMD 
would also be expected to work for those additional conditions allowing them 
to also be successfully treated. 

Hence, for the equivalent reasons set out above for Articles 83 & 84 EPC, what is 
claimed also solves the technical problem across the breadth of the claims, and is 
now tightly based around what is exemplified. 

The Applicant has more than met the Examiner half-way. To have to narrow the 
claims even further and use "consisting of" language in respect of the definition of 
the antagonist would unfairly penalise the Applicant. The skilled person would be 
able to readily determine if other VEGF antagonists comprising VEGFR1 R2-Fc~C1 (a) 
encoded by SEQ ID NO: 1 would work and claim 1 does require functionality. The 
Applicant is not seeking to cover homologs with low sequence identity and the like, 
the claims are based on reasonable generalisation and require that the at least the 
amino acid sequence encoded by SEQ ID NO: 1 be present and be able to act as a 
VEGF antagonist. 

In respect of the disease to be treated, again claim 1 has been narrowed 
substantially to tightly base it around the AMD condition dealt with in Example 4, so 
the claim refers to AMD and four other similar eye disorders. All of the disorders 
specified involve vascular leakage into the eye which the VEGF antagonist targets 
and so the narrow list of conditions specified by claim 1 is reasonable. 
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As such, what is claimed will display the same technical effect as is demonstrated in 
Example 4 across the full breadth of the claims. The technical effect for the regimen 
can therefore be taken into account for the reasons acknowledged in G2/08. 

(b) Inventive step over the prior art 

The Report adopts D13 as the closest prior art. As acknowledged in Item 6, in the 
summary given at page 5 of the Examination Report, D13 does not provide any 
experimental results: 

"The phase Ill VEGF Trap-Eye trial methodology is described in D13 but no 
results are provided in this document. For this reason, the cited passage of 
D13 cannot be considered an enabling disclosure of the presently claimed 
subject-matter" 

Further, whilst D13 refers to particular dosages, it makes no reference to the 
regimen now specified by claim 1 which is that given in Example 4 of the present 
application, to the 2Q8 group. 

The 2Q8 group in Example were given an initial dose of the antagonist, then two 
secondary doses at four week intervals and then further tertiary doses at eight week 
intervals, with Example 4 showing such a regimen gives as good a result as 
ranibizumab. That regimen is reflected in claim 1. 

The technical problem to be solved may be formulated as the provision of a new 
regimen for effectively treating the conditions specified by claim 1. 

The solution to that technical problem is provided by the regimen of claim 1. That 
solution would not have been obvious from D13. As discussed above, D13 does not 
present any actual experimental results and so the skilled person would not know 
what regimen of those referred to in D13 would be effective. The regimen specified 
by claim 1 strikes the balance between efficacy and using less frequent dosing than 
the monthly dosing of other groups which will have the advantages of helping reduce 
the amount of drug needed and also potentially decrease side-effects due to the drug 
being administered less frequently. 

D1 3 includes no hint of that. The reason D13 assesses several regimens is that it does 
not know which of the regimens will best strike that balance. The skilled person 
would therefore not have arrived at what is claimed for the reasons effectively 
acknowledged in the Examination Report, namely that D13 does not provide an 
enabling disclosure. 

The Examination Report also cites D1, D8 and D12, yet none of those documents 
rectifies the deficiencies of D13. In more detail: 

• D8 describes a Phase I trial of VEGF-trap where subjects were given a single dose 
of the VEGF antagonist and then studied for safety, tolerability and bioactivity 
(see Abstract). Such a phase I trial involving a single dose would tell the skilled 
person nothing about what dosing regimen to apply. 
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• D1 and D12 are both concerned with ranizumab/lucentis®, which is an antibody 
based antagonist, rather than the VEGF-trap that the claims are based around. 
Given the extensive comments made in the Examination Report regarding 
extrapolating results from one type of antagonist to another, it is believed that 
the Division will be able to acknowledge that D1 and D12 would not have given 
the skilled person any pointer to the technical solution due to the document 
being concerned with a different type of antagonist. Further D12, which 
provides prescribing information for ranizumab/lucentis® directs to apply 
monthly dosing, not the regimen specified by claim 1 and so is not just 
concerned with a different drug, but a different regimen as well. 

6 

Overall, the skilled person would therefore not have arrived at what is claimed from 
any of the cited prior art documents, whether considered individually or in 
combination with each other. The subject matter of the amended claims is inventive. 

Other Points - Item 8 of the Examination Report 

The comments made are noted. It is believed the substantial amendments made to 
the claims to facilitate prosecution though will mean the Examining Division are able 
to acknowledge that the new claims are allowable. 

Conclusions 

If any residual points remain outstanding, the Examiner is welcome to telephone the 
undersigned. Purely as a precaution, the previous request for Oral Proceedings is 
maintained in the event that the Examining Division contemplate refusal of the 
present application at any time. 

Please note that the Applicant does not consent to amendments being made to the 
claims without their prior consultation. Hence, if the Examiner wishes to propose 
amendments to the claims, the Examiner is asked to telephone the undersigned. 

Yours faithfully 

Electronically Signed 
DR DAVID POWER 
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CLAIMS 

1. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by two or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 4 weeks after the immediately 

preceding dose; 

wherein each tertiary dose is administered 8 weeks after the immediately 

preceding dose; 

wherein the angiogenic eye disorder is selected from the group consisting of: age 

related macular degeneration, diabetic retinopathy, diabetic macular edema, central 

retinal vein occlusion and corneal neovascularization; and 

wherein the VEGF antagonist comprises VEGFR1 R2-Fc.6.C1 (a) encoded by the 

nucleic acid sequence of SEQ ID NO:1. 

2. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is age related macular degeneration. 

3. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic retinopathy. 

4. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic macular edema. 

5. The VEGF antagonist for according to claim 1, wherein the angiogenic eye 

disorder is central retinal vein occlusion. 

6. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is corneal neovascularization. 

7. The VEGF antagonist for use according to any one of the preceding claims, 

wherein the VEGF antagonist comprises (1) a VEGFR1 component comprising amino acids 

27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of 

SEQ ID NO:2; and (3) a multimerization component comprising amino acids 232-457 of SEQ 

ID NO:2. 
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8. The VEGF antagonist for use according to any one of the preceding claims, 

wherein all doses of the VEGF antagonist are administered to the patient by topical 

administration or by intraocular administration. 

9. The VEGF antagonist for use according to claim 8, wherein all doses of the 

VEGF antagonist are administered to the patient by intraocular administration. 

10. The VEGF antagonist for use according to claim 9, wherein the intraocular 

administration is intravitreal administration. 

11. The VEGF antagonist for use according to claim 10, wherein all doses of the 

VEGF antagonist comprise from about 0.5 mg to about 2 mg of the VEGF antagonist. 

12. The VEGF antagonist for use according to claim 11, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 

20 
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CLAIMS - TRACKED 

1. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by ooe two or more secondary doses of the VEGF 

antagonist, followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered~ 4 weeks after the immediately 

preceding dose; aoo 
wherein each tertiary dose is administered at least 8 weeks after the immediately 

preceding dose_;_ 

wherein the angiogenic eye disorder is selected from the group consisting of: age 

related macular degeneration, diabetic retinopathy, diabetic macular edema, central 

retinal vein occlusion and corneal neovascularization; and 

wherein the VEGF antagonist comprises VEGFR1 R2-Fc.6.C1 (a) encoded by the 

nucleic acid sequence of SEQ ID N0:1. 

2. The VEGF antagonist of claim 1, 1.vherein: 

(a) only a single secondary dose is administered to the patient, and 1.vherein the 

single secondary dose is administered 4 1.veeks after the initial dose of the VEGF antagonist; or 

(b) only ti.vo secondary doses are administered to the patient, and 1.vherein each 

secondary dose is administered 4 1.veeks after the immediately preceding dose. 

3. The VEGF antagonist of claim 1 or 2, 1.vherein: 

(a) each tertiary dose is administered 8 1.veeks after the immediately preceding dose; 

(b) at least 5 tertiary doses of the VEGF antagonist are administered to the patient, 

and 1.vherein the first four tertiary doses are administered 8 1.veeks after the immediately 

preceding dose, and 1.vherein each subsequent tertiary dose is administered 8 or 12 1.veeks after 

the immediately preceding dose. 

4. The VEGF antagonist of any one of the preceding claims, 1.vherein the angiogenic 

eye disorder is selected from the group consisting of: age related macular degeneration, 

diabetic retinopathy, diabetic macular edema, central retinal vein occlusion and corneal 

neovascularization. 

2. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is age related macular degeneration. 
19 
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3. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic retinopathy. 

4. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic macular edema. 

5. The VEGF antagonist for according to claim 1, wherein the angiogenic eye 

disorder is central retinal vein occlusion. 

6. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is corneal neovascularization. 

6. The VEGF antagonist of any one of the preceding claims, 1.vherein the VEGF 

antagonist is an anti VEGF antibody or fragment thereof, an anti VEGF receptor antibody or 

fragment thereof, or a VEGF receptor based chimeric molecule. 

7. The VEGF antagonist of claim 6, 1.vherein the VEGF antagonist is a VEGF 

receptor based chimeric molecule. 

8. The VEGF antagonist of claim 7, 1.vherein the VEGF receptor based chimeric 

molecule comprises VEGFR1 R2 FcAG1 (a) encoded by the nucleic acid sequence of SEQ ID 

~ 

9-7. The VEGF antagonist for use according to of claim 7 any one of the preceding 

claims, wherein the VEGF receptor based chimeric molecule antagonist comprises (1) a 

VEGFR1 component comprising amino acids 27 to 129 of SEQ ID NO:2; (2) a VEGFR2 

component comprising amino acids 130-231 of SEQ ID NO:2; and (3) a multimerization 

component comprising amino acids 232-457 of SEQ ID NO:2. 

4-08. The VEGF antagonist for use according to ef any one of the preceding claims, 

wherein all doses of the VEGF antagonist are administered to the patient by topical 

administration or by intraocular administration. 

-1----1--9. The VEGF antagonist for use according to ef claim 4-08, wherein all doses of the 

VEGF antagonist are administered to the patient by intraocular administration. 
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~10. The VEGF antagonist for use according to ef claim 44-9, wherein the 

intraocular administration is intravitreal administration. 

~11. The VEGF antagonist for use according to ef claim ~10, wherein all doses 

of the VEGF antagonist comprise from about 0.5 mg to about 2 mg of the VEGF 

antagonist. 

4412. The VEGF antagonist for use according to ef claim ~11, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 

15. Use of a VEGF antagonist in the manufacture of a medicament for use in a method 

of treating an angiogenic eye disorder in a patient, 1.vhere the treatment comprises sequentially 

administering to the patient a single initial dose of a VEGF antagonist, follO'vved by one or more 

secondary doses of the VEGF antagonist, follO'vved by one or more tertiary doses of the VEGF 

antagonist; 

1.vherein each secondary dose is administered 2 to 4 1.veeks after the immediately 

preceding dose; and 

1.vherein each tertiary dose is administered at least 8 1.veeks after the immediately 

preceding dose. 
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European Patent Office 
Bob-van-Benthem-Platz 1 
80469 Munich 

Anonymous third party observation regarding EP 
12700590.8 

This is a Third Party Observation pursuant to Article 115 EPC in 

respect of pending European Patent Application 

EP12700590.8/2663325 (hereinafter "application") filed on 

11 January 2012 in the name of Regeneron Pharmaceuti

cals, Inc. 

The subject matter of the set of claims as filed on 17 Decem

ber 2014 and currently pending in the application is not patent

able under the terms of Articles 52-57 EPC. 

Furthermore, the claimed subject matter is not disclosed in the 

application in a manner sufficiently clear and complete to be 

carried out by a person skilled in the art. 

I. Pertinent Documents 

In the following it is referred to document D13 cited as such in 

the Examination Procedure, as well as documents 0851-0858, 

which are considered highly relevant with regard to patentability 
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of the claimed subject matter, all of which represent prior art according to Arti

cle 54(2) EPC. 

D13: 

0851: 

0852: 

0853: 

0854: 

0855: 

0856: 

0857: 

0858: 

XP002674126 

Slides for the 2008 Retina Society Meeting "VEGF Trap-Eye in Wet 

AMD CLEAR-IT 2: Summary of One-Year Key Results", September 

28, 2008 

Information from ClinicalTrials.gov archive on the VIEW 2 study 

(NCT00637377) version available on 17 March 2008 

Regeneron Pharmaceuticals, Inc. FORM 10-Q, published on 7 No

vember 2007 for the period ending 30 September 2007 

WHO Drug Information, Vol.20, No. 2, 2006, pages 115-119 

Dixon et al., Expert Opin. Investig. Drugs (2009) 18 (10): 1-8 

Sim6 and Hernandez, Diabetes Care, Volume 32, Number 8, August 

2009 

Mousa and Mousa, Biodrugs 2010; 24(3); 183-194 

Regeneron, Press release "Regeneron Reports First Quarter 2008 

Financial and Operating Results", May 1, 2008 

II. Claims pending in the application 

Claim 1 is the sole independent claim currently pending in the application and 

relates to: 
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A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient 

- a single initial dose of a VEGF antagonist [feature a] 

followed by 

- two or more secondary doses of the VEGF antagonist [feature b], 

followed by 

- one or more tertiary doses of the VEGF antagonist [feature c]; 

wherein 

- each secondary dose is administered 4 weeks after the immediately preceding 

dose [feature b1]; 

wherein 

- each tertiary dose is administered 8 weeks after the immediately preceding 

dose [feature c1]; 

wherein 

- the angiogenic eye disorder is selected from the group consisting of: age relat

ed macular degeneration, diabetic retinopathy, diabetic macular edema, central 

retinal vein occlusion and corneal neovascularization [featured]; 

and wherein 

- the VEGF antagonist comprises VEGFR1R2-FcLiCl(a) encoded by the nucleic 

acid sequence of SEQ ID NO: 1 [feature e]. 

The remaining dependent claims will be referred to in the respective passages 

below, if applicable. 

III. Novelty of the Subject Matter of Claims 1-12 

The subject matter of independent claim 1 is not novel over documents 013, 

0851 and 0852. 

Independent claim 1 is a second medical use claim, which use is in a treatment of 

particular angiogenic eye disorders [feature d], characterized by a particular 

dosage regimen [features a - c] of a specific VEGF antagonist [feature e]. 
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The exact same dosage regimen was used in Regeneron's phase 3 trial "VIEW 2" 

and in this context was available to the public long before the earliest priority 

date of 13 January 2011. 

Evidence for the public availability of the critical details of the VIEW 2 study is 

provided by prior art documents D13, 08S1 and 08S2: 

D13, also cited by the Examining Division in the Examination Procedure, de

scribes at page 2 third paragraph, that Regeneron's phase 3 trial aims inter a/ia 

at "evaluating VEGF TRAP-Eye dosed [ ... ] 2 mg every 8 weeks (following 3 

monthly doses)". Such a dosage regimen is covered by claim 1 as it comes down 

to administering the VEGF antagonist at week O [feature a], week 4 and 8 [fea

ture bl] and week 16 [feature cl]. 

Similarly, this dosage regimen was also presented at the 2008 Retina Society 

Meeting as can be seen from the table at page 29 of 08S1, which shows a dos

age regimen (row labeled "2.0 mg q8 wks") falling within the definition of that 

recited in claim 1. 

A dosage regimen as claimed is furthermore foreseen in the "Descriptive Infor

mation" of this VIEW 2 Clinical Trial, available online in its version of 17 March 

2008 (see the third Intervention "Arm 3" at page 2 of 08S2). 

While in the above cited documents (D13, 08S1, 08S2) the tested compound is 

denominated "VEGF TRAP-Eye", this designation was known at the priority date 

of the application for a person skilled in the art as a synonym for "aflibercept" 

which is encoded by SEQ ID NO: 1. Importantly, structural information concerning 

VEGF TRAP-Eye/aflibercept was at the disposal of the person skilled in the art 

since 2006, as is apparent from documents 08S3-0BSB as follows: 

08S3 is a quality report published on 7 November 2007 by the applicant 

Regeneron. Such a quality report as required by the US Security and Exchange 

Commision is immediately available on the internet. 
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In particular at page 15 and 17 of 0B53 "VEGF TRAP" is identified as "aflibercept" 

and at page 19 it is stated that "VEGF TRAP-Eye is a form of the VEGF TRAP [ ... ] 

suitable for direct injection into the eye". Comparable information is also con

tained in 0B58. From here it is clearly apparent that VEGF TRAP-Eye is 

aflibercept. 

The fact that these two terms are synonym is also acknowledged by the Examin

ing Division (see e.g. item 5 of the Communication dated 21 August 2014). 

Knowing that the compound tested in the VIEW 2 trial publicized by D13 and 

0B51-0B52 is aflibercept, the person skilled in the art also was in a position to 

obtain the relevant structural information as such information was available, e.g. 

from: 

0B54, which is a 2006 report of the WHO that discloses on pages 118 and 119 

the chemical structure, i.e. the amino acid sequence of aflibercept, which 

- comprises the three elements aa 27-129, aa 130-231 and aa 232-457 of SEQ 

ID NO:2 of the present application that are characteristic for VEGFR1R2-Fc~Cl(a) 

(as specified in par. [0023] of the specification of the present application), and 

- is encoded by SEQ ID NO: 1 of the present application [feature e]. 

Of note, this peptide sequence of aflibercept is identical with the sequence of the 

particular VEGF antagonist of claim 7 having an amino acid sequence defined by 

residues 27 to 457 of SEQ ID NO:2 of the application. 

Additionally, also documents 0B55-0B57 represent the knowledge of a person 

skilled in the art with respect to the structure of VEGF TRAP-Eye/aflibercept, 

namely: 

0B55 states at page 3, left column, third paragraph that "VEGF TRAP-Eye and 

aflibercept" (the oncology product) have the same molecular structure" and this 

reference also discusses the VIEW 2 study, namely its "bimonthly" [feature cl] 

dosage regimen (see page 4, right column, second paragraph and page 5, right 

column, first paragraph). 
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Similarly, 08S6 states at page 1559, right column, that "aflibercept [is] also 

known as a VEGF Trap-Eye" and further outlines the structure of this fusion pro

tein. Interestingly, this review focuses on treatment of diabetic retinopathy hence 

underlining the comparable requirements for the treatment of the different 

angiogenic diseases [featured] recited in the pending claims. 

Finally, 08S7 repeats the identity of aflibercept and VEGF Trap-Eye and also 

points to the VIEW 2 study (see page 187). 

From the foregoing, it is apparent that there can be no doubt that the person 

skilled in the art at the earliest priority date was aware that the compound to be 

tested in the VIEW 2 trial, which trial used the claimed dosage regimen, is 

aflibercept and its detailed structure being known since 2006. 

In light of the above, the subject matter of claims 1 and 7 can by no means be 

regarded as novel. 

As the subject matter of claims 2-6 consists in a mere subdivision of the different 

diseases listed in claim 1 [feature d], the ascertained lack of novelty likewise 

applies to the subject matter of these claims. 

Claims 8-10 specify administration routes, namely claim 8 pertains to "topical" or 

"intraocular" administration (the latter being also the subject matter of claim 9), 

and claim 10 further specifies "intraocular" as being "intravitreal". 

While "intraocular" injection of VEGF Trap-Eye is e.g. disclosed at pages 18 and 

19 of 08S3, the more specific "intravitreal" administration corresponds to the 

administration route used in the VIEW 2 trial as it is e.g. apparent from the Offi

cial title of the study (see 0852): "A Randomized, Double Masked, Active Con

trolled, Phase 3 study of the Efficacy, Safety and Tolerability of Repeated Doses 

of Intravitreal VEGF Trap in Subjects With Neovascular Age-Related Macular De

generation (AMD)" and the Conclusion section on page 28 of 0851. 

The features of claims 8-10 are thus not novel as well. 
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Claim 11 further specifies with respect to claim 1 that "all doses comprise from 

about 0.5 mg to about 2 mg" of the VEGF antagonist and claim 12 is restricted to 

the respective end points with claim 12(a) reciting "0.5 mg" and claim 12(b) re

citing "2 mg". 

These particular doses are anticipated by the VIEW 2 clinical trial (see D13; 0851 

page 29; and 0852) and thus lacks novelty 

Claim 12(a) and (b) further specify that "all doses of the VEGF antagonist com

prise 0.5 mg/2 mg of the VEGF antagonist", respectively. The use of constant 

amounts of aflibercept/VEGF Trap-Eye in the VIEW 2 trial is known from page 29 

of 0851. 

The features of claim 11 and 12 are thus not novel. 

The subject matter of claims 1-12 currently pending in the application thus con

travenes Article 54 EPC. 

IV. Inventive Step and Sufficiency of Disclosure of the Subject Matter of Claims 

8-11 and 12 

The alternative potential administration route recited in claim 8 that is not known 

from 0851-3, i.e. "topical administration" which according to paragraph [0028] 

of the application is an administration "via eye drops or other liquids, gels, oint

ment or fluid", though certainly desirable as it would overcome the disadvantages 

associated with intravitreal injections such as being invasive and thus requiring a 

skilled specialist. However as this administration route is not supported by any 

data in the application it is hence to be regarded as an obvious alternative to the 

intraocular administration that is readily available to a person skilled in the art, 

i.e. lacks an inventive step. 

Even more, the absence of experimental evidence gives rise to the conclusion 

that topical administration does not provide a solution to the technical problem of 

treating angiogenic eye disorder with a VEGF antagonist. 
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Similarly, regarding lower doses of 0.5 mg (claim 12(a)) or between 0.5 and 2 

mg (claim 11) it has to be noted that these doses do not appear to contribute to 

an inventive step of the claimed second medical use. 

This because, first, the exact value of 0.5 mg corresponds to the amount also 

used in the "VIEW 2" and previous Regeneron trials in connection with a monthly 

dosage regimen and further it is the effective concentration at which 

Ranibizumab is used in these studies for comparison (see D13, 0851 and 0852). 

Therefore the choice of this minimal dose seems to be an obvious one for the 

person skilled in the art. 

Second, the application does not even provide any data of the combination of 

"0.5 mg" and "bimonthly dosing" [feature cl], so that it is questionable whether 

this dosage regimen solves the technical problem of providing an improved 

treatment of angiogenic eye disorders with a VEGF antagonist, at all. 

The remarks above with regard to the lack of an inventive step for the subject 

matter of claims 11 and 12(a), namely that there are no supporting data on file 

demonstrating the effect of these administration regimens also give rise to a lack 

of sufficiency of disclosure. 

The set of claims currently pending in the application thus also contravenes Arti

cles 56 and/or 83 EPC. 

In conclusion, the set of claims pending in European Patent Application 

EP12700590.8/2663325 does not fulfill the requirements of the EPC and should 

thus not be allowed by the Examining Division. 

Encl: 0851-0858 
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Reviews/Comm en ta ri es/ ADA Statements 
REVIEW ARTICLE 

Advances in the Medical Treatment of 
Diabetic Retinopathy 
RAFAEL S1M6, MD, PHD 

CRISTINA HERNANDEZ, MD, PHD 

P roliferative diabetic retinopathy 
(PDR) remains the leading cause of 
blindness among working-age indi

viduals in developed countries (1). Dia
betic macular edema (DME), another 
important event that occurs in diabetic 
retinopathy, is more frequent in type 2 
than type 1 diabetes (2). Whereas PDR is 
the most common sight-threatening le
sion in type 1 diabetes, DME is the pri
mary cause of poor visual acuity in type 2 
diabetes. Because of the high prevalence 
of type 2 diabetes, DME is the main cause 
of visual impairment for diabetic patients 
(2). In addition, DME is almost invariably 
present when PDR is detected in type 2 
diabetes (3). Neovascularization caused 
by severe hypoxia is the hallmark of PDR, 
whereas vascular leakage caused by the 
breakdown of the blood retinal barrier 
(BRB) is the main event involved in the 
pathogenesis of DME ( 4 ,5). 

STANDARD TREATMENT
Although tight control of both blood glu
cose levels and hypertension is essential 
to prevent or arrest progression of the dis
ease, the recommended goals are difficult 
to achieve in many pati.ent.s and, conse
quently, diabetic retinopathy develops 
during the evolution of the disease. When 
PDR or clinically significant DME do ap
pear, argon-laser photocoagulation is cur
rently indicated, which the efficacy of has 
been widely demonstrated (6). However, 
the optimal period for laser treatment has 
frequently passed; moreover, it is not 
uniformly successful in halting visual de
cline. In addition, argon-laser photocoag
ulation is associated with moderate visual 
loss, some diminished visual field, re
duced color vision, and reduced contrast 
sensitivity. The presence of these symp-

toms led to the prevailing thinking that 
laser treatment prevents vision loss but 
rarely results in visual improvement. 

lntravitreal corticosteroids have been 
successfully used in the eyes of patients 
with persistent DME and loss of vision 
following the failure of conventional 
treatment (i.e., focal laser treatment and 
attention to systemic risk factors). How
ever, reinjections are commonly needed, 
and there are substantial adverse effects 
such as infection, glaucoma, and cataract 
formation (6). In addition, recent reports 
have shown that focal/grid photocoagula
tion is more effective and has fewer side 
effects than intravitreal triamcinolone for 
DME (7,8). 

Vitreoretinal surgery is an expensive 
and complicated treatment that should be 
carried out only by vitreoretinal special
ists experienced in this procedure, and it 
is normally reserved for the ultimately 
blinding complications of PDR, such as 
severe vitreous hemorrhage and second
ary retinal detachment. For these reasons, 
new pharmacological treatments based 
on the understanding of the pathophysi
o logical mechanisms of diabetic retinop
athy are needed. 

The paucity of relevant clinical stud
ies addressed to testing new drugs in dia
betic retinopathy is due, in part, to the 
necessity of long-term studies performed 
in large cohorts of diabetic patients by 
means of standardized masked grading of 
retinal photographs. Although there is no 
fixed rule, the duration of the trial must be 
consistent with the natural history of dia
betic retinopathy and, consequently, at 
least 5 years seems to be necessary for sep
arating the behavior of retinopathy in the 
intervention and control groups. In addi
tion, most clinical trials have been aimed 
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at evaluating the progression of diabetic 
retinopathy, whereas there have been few 
studies targeting prevention. All these 
caveats should be kept in mind when an
alyzing clinical trials on diabetic retinop
athy because they can significantly 
contribute to false-negative results. The 
presence of diabetic retinopathy in non
diabetic subjects is another challenge. 
Wong et al. (9), in a study that included 
more than 11,000 participants from three 
population cohorts, provide evidence 
that with the current fasting plasma glu
cose cutoff of 7 .0 mmol/1 used to diagnose 
diabetes, 7.4-13.4% of nondiabetic pa
tients had diabetic retinopathy. This find
ing, apart from questioning the current 
diagnostic criteria of diabetes, suggests a 
potential limit to the risk reduction for 
diabetic retinopathy that should be taken 
into consideration when interpreting the 
results of clinical trials. 

Recently, two pivotal studies have 
been published regarding the beneficial 
effects of two types of drugs (fenofibrate 
and candesartan) on diabetic retinopathy 
(10-12). These studies fulfill all the main 
requirements for obtaining a valid result: 
long-term follow-up (~5 years), a large 
cohort of diabetic patients, retinopathy 
assessed by standardized methods, and a 
significant number of patients without di
abetic retinopathy at study entry, thus al
lowing evaluation of the effectiveness of 
prevention. In advanced stages of diabetic 
retinopathy, intravitreous anti-vascular 
endothelial growth factor (VEGF) agents 
have emerged as new treatments. These 
drugs are yet to be approved for diabetic 
retinopathy treatment, but they are cur
rently used by ophthalmologists in se
lected cases of PDR and DME (13,14). 
This article discusses the current state of 
knowledge concerning these novelties in 
the medical treatment of diabetic retinop
athy and highlight areas where further 
studies and evidence are required. 

FENOFIBRATE- Fenofibrate is a 
peroxisorne proliferactor-activated re
ceptor (PPAR)-a agonist indicated for the 
treatment of hypertriglyceridemia and 
mixed dislipidemia. Its main action is to 
lower plasma triglyceride levels, but it 
also reduces total and LDL cholesterol, 
raises HDL cholesterol, and decreases 
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concentration of small LDL cholesterol 
particles and apolipoprotein B (15). Re
cently, Keech et al. (10) have reported re
sults concerning laser treatment for 
diabetic retinopathy from the FJELD (Fe
nofibrate Intervention and Event lower
ing in Diabetes) study. The main aim of 
this randomized controlled trial was to as
sess whether long-term lipid-lowering 
therapy using fenofibrate (a PPAR-a ago
nist) could reduce the need for laser treat
ment in a large cohort (n = 9,795) of type 
2 diabetic patients. The average follow-up 
was 5 years, and the end point was the 
need for laser treatment (a tertiary end 
point of the main study). In an intention
to-treat analysis, fenofibrate (200 mg 
once daily) reduced the frequency of laser 
treatment for macular edema by 31 % and 
for proliferative retinopathy by 30%. [n 
addition, in a substudy performed on pa
tients in whom retinal status was graded 
by fundus photography, fenofibrate was 
able to reduce the progression of existing 
retinopathy. Although this study has 
some limiting factors (16,17), the sub
stantial benefits obtained from reducing 
the need for laser treatment argue for con
sideration of using fenofibrate in the 
management of diabetic retinopathy. 
However, our poor knowledge of the 
mechanisms involved in its beneficial ef
fects in diabetic retinopathy might limit 
its potential impact on clinical practice. 
Theoretically, another PPAR-a apart from 
fenofibrate can also be beneficial for dia
betic retinopathy; however, at present 
this has been only demonstrated with 
fenofibrate. 

The rationale for FIELD was that ele
vated lipid levels in systemic circulation 
constitute a risk factor for diabetic reti
nopathy; therefore, long-term lipid
lowering therapy with fenofibrate could 
reduce the progression of diabetic reti
nopathy and the need for laser treatment 
in patients with type 2 diabetes. However, 
no relationship between serum lipids and 
the appearance or progression of diabetic 
retinopathy was detected. This is in agree
ment with other prospective studies 
showing that serum lipids are unrelated to 
the progression of diabetic retinopathy or 
the development of PDR (18,19). In addi
tion, the Collaborative Atorvastatin Dia
betes Study (CARDS), a randomized 
controlled trial of 2,830 patients with 
type 2 diabetes, did not find atorvastatin 
to be effective in reducing diabetic reti
nopathy progression (20). However, this 
study was limited by substantial missing 
data (only 65% of patients had retinopa-

DIABETES CARE, VOLUME 32, NUMBER 8, AUGUST 2009 

thy status recorded at baseline) and lack 
of photographic grading for diabetic reti
nopathy. Another randomized trial, the 
ACCORD-EYE study that is now in 
progress, could shed light on this issue 
(21). In this study, the effects oflipid con
trol (statin vs. fenofibrate added to a sta
tin) on the progression of diabetic 
retinopathy will be evaluated. There will 
be 4,065 participants recruited to the 
study at baseline for whom fundus pho
tographs will be taken within 4 months of 
randomization and again 4 years later. Al
though in the FIELD study there was 
no relationship between the quantitative 
levels of serum lipids and diabetic retin
opathy, it is unknown whether the effec
tiveness of fenofihrate in modulating the 
qualitative properties of lipoproteins (i.e., 
reducing remnants and small dense LDL 
particles) can contribute to its beneficial 
effects. In addition, it should be noted 
that the mechanisms regulating intra
retinal lipid transport rather than serum 
levels might be more important in the 
pathogenesis of diabetic retinopathy. In 
this regard, we have recently shown that 
apolipoprotein Al (apo-Al) is overex
pressed in the retina of diabetic patients 
(22). Apo-Al is a key factor for the in
traretinal transport of lipids, thus pre
venting lipid deposition and lipotoxicity, 
and it is also a potent scavenger of reactive 
oxygen species. Therefore, apo-Al could 
play an important role in protecting the 
retina from oxidative stress. These find
ings have led us to hypothesize that the 
retinas from diabetic patients have a 
higher content of apo-Al as a protective 
mechanism; consequently, patients with 
less capacity for apo-Al production by 
the retina will be more prone to develop 
lipid deposition (hard exudates) and ret
inal damage induced by oxidative stress. 
Fenofibric acid was shown to enhance 
transcription of the gene of apo-Al in the 
liver (23), macrophages, and fibroblasts 
(24), but whether this is also true at the 
retinal level remains to be elucidated. 

Other nonlipidic mechanisms by 
which fenofibrate could be effective in 
preventing or arresting diabetic retinopa
thy might be the following: 

1) PP AR-a is present in endothelial cells 
(25), and its activation by means of 
PPAR-a agonists has recently been 
shown to inhibit expression of VEGF 
receptor 2 (VEGFR2) and neovascu
larization in human umbilical endo
thelial cells (26). Varel et al. (27) have 
demonstrated that fenofibrate inhibits 

Simo and Hernandez 

angiogenesis in vitro and in vivo as 
well as basic fibroblast growth factor
induced angiogenesis in vivo. In addi
tion, in cells derived from human 
ovarian cancer, clofibric acid (a 
PP AR-a agonist) downregulates VEGF 
expression (28). Apart from its anti
proliferative effects, fenofibrate inhib
its the apoptosis induced by high 
glucose concentrations in human um
bilical endothelial cells (29). More
over, it has been demonstrated that 
fenofibrate prevents the apoptosis of 
human retinal endothelial cells in
duced by serum deprivation through a 
PPAR-a-independent but AMP
activated protein kinase-dependent 
pathway (30). This activation of the 
AMP-activated protein kinase path
way in endothelial cells could lead to 
an increase in endothelial nitric oxide 
synthase phosphorylation and nitric 
oxide production, thus resulting in 
beneficial effects on endothelial func
tion (31). 

2) PPAR-a is associated with anti
inflammatory and antioxidant activity 
(32). It has been reported that PPAR-a 
activation induces the expression and 
activation of antioxidant enzymes, 
such as superoxide dismutase and glu
tation peroxidase (33), and that acti
vation of PP AR-a induces apoptosis of 
human monocyte-derived macro
phages (34). In addition, PPAR-a ac
tivators inhibit the expression of 
vascular cell adhesion molecules on 
the endothelium (35). This effect 
might be useful in preventing leuko
stasis (the inappropriate adherence of 
leukocytes to the endothelium), 
which is essential in the pathogenesis 
of PDR. 

3) PP AR-a activation also has a neuro
protective effect (33,36). This could 
be important in preventing neuroreti
nal degeneration, an early and crucial 
event that occurs in diabetic retinopa
thy even before vascular abnormalities 
can be detected (37). 

4) The breakdown of the BRB, caused by 
the disruption of tight junctions and 
subsequent leakage, is the main factor 
accounting for DME (6). Because of 
the notable effect of fenofibrate in pre
venting DME progression, it would be 
worthwhile to explore whether fenofi
brate is able to reduce the increased 
permeability that exists in diabetic 
retinopathy. 
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Future research on the potential ef
fects of fenofibrate in all these areas will be 
essential for understanding its beneficial 
effects in diabetic retinopathy, and it will 
also be critical for using this drug as an 
adjunct in the management of diabetic 
retinopathy. 

BLOCKING THE RENIN• 
ANGIOTENSIN SYSTEM - Obser
vational and clinical trials have shown 
that blood pressure is an important mod
ifiable risk factor for diabetic retinopathy 
and that lowering high blood pressure 
significantly reduces the development 
and progression of retinopathy in both 
type 1 and type 2 diabetic patients 
(38,39). The blockade of the renin
angiotensin system (RAS) with an ACE in
hibitor or by using angiotensin II type 1-
receptor (ATl-R) blockers is one of the 
most used strategies for hypertension 
treatment in diabetic patients. Apart from 
the kidney, the RAS system is expressed 
in the eye ( 40). In addition, there is grow
ing evidence that RAS activation in the eye 
plays an important role in the patho
genesis of diabetic retinopathy (40). 
Therefore, apart from lowering blood 
pressure, the blockade of the RAS could 
also be beneficial per se in reducing the 
development and progression of diabetic 
retinopathy. 

The major components of RAS have 
been identified in ocular tissues and are 
overexpressed in the diabetic retina. An
giotensin II (AT) binds and activates two 
primary receptors, ATl-R and AT2-R. In 
adult humans, activation of the ATl-R ex
pressed in endothelial cells and pericytes 
dominates the pathological states ( 40). 
A Tl-R activation by AT produced by the 
retina stimulates several pathways in
volved in the pathogenesis of diabetic ret
inopathy such as inflammation, oxidative 
stress, cell proliferation, pericyte migra
tion, remodelling of extracellular matrix 
by increasing matrix metalloproteinases, 
angiogenesis, and fibrosis (40). The RAS 
is upregulated concomitant with hy
poxia-induced retinal angiogenesis and is 
linked to AT-mediated induction of in
flammatory mediators and growth fac
tors, includingVEGF and platelet-derived 
growth factor (40,41). In addition, ATl-R 
activation by AT promotes leukostasis 
and neurodegeneration (40), two key el
ements in the pathogenesis of diabetic ret
inopathy. Most of these pathogenic 
actions are inhibited or attenuated by 
pharmacological blockade of the RAS ei
ther at levels of ACE or the AT receptors 
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and are accompanied by downregulation 
of VEGF and VEGFR-2 (40). Recently, 
Kim et al. (42) have shown that perindo
pril (an ACE inhibitor) attenuates VEGF
mediated BRB breakdown in rats with 
streptozotocin-induced diabetes. In addi
tion, it is also worthy of mention that can
desartan inhibited retinal accumulation 
of the advanced glycation end product 
pentosidine in spontaneously diabetic 
Torii rats (43). Apart from reducing mi
crovascular disease, there is growing evi
dence pointing to neuroprotection as a 
relevant mechanism involved in the ben
eficial effects of angiotensin receptor 
blockers in diabetic retinopathy ( 44-46). 

On these experimental bases, it 
would be reasonable to postulate that RAS 
blockade can promote higher beneficial 
effects in diabetic retinopathy than other 
antihypertensive agents. However, stud
ies in type 2 diabetic patients with hyper
tension suggest that ACE inhibitors and 
angiotensin receptor blockers are not su
perior in preventing or arresting diabetic 
retinopathy to other drugs equally effec
tive in reducing blood pressure such as 
the [3-blocker atenolol ( 4 7) or calcium 
channel blocker nisoldipine (48). These 
prospective randomized studies suggest 
that lowering blood pressure seems to be 
much more important than the potential 
effect of RAS blockade in the diabetic eye. 
However, the question concerning the 
potential effect of RAS blockers in normo
tensive diabetic patients remains to be 
elucidated. In the EURODIAB Controlled 
Trial of Lisinopril in Insulin-Dependent 
Diabetes Mellitus (EUCLID), it was re
ported that in normotensive patients 
(blood pressure ::S 140/90 mmHg), either 
normoalbuminutic (85% of patients) or 
microalbuminuric, lisinopril (an ACE in
hibitor) had no effect in reducing the in
cidence of diabetic retinopathy but 
decreased its progression by two or more 
grades and decreased the progression to 
PDR (49). However, these results have 
been criticized because the placebo group 
had significantly higher levels of mean 
AlC than the treatment group. In fact, 
after adjusting for AlC, the observed dif
ferences in progression by two levels and 
progression to PDR disappear and only 
the progression by one level remained sig
nificant. Other limiting factors of this 
study were the short period of follow-up 
(2 years) and the fact that diabetic reti
nopathy was not the primary end point of 
the study. Therefore, although the 
EUCLID study supported the idea of an 
additional benefit of ACE inhibitors on 

diabetic retinopathy progression, it was 
underpowered for the eye-related out
come measures used. Furthermore, in the 
normotensive type 2 diabetic patients of 
the Appropriate Blood Pressure Control 
in Diabetes (ABC) study, Schrier et al. 
(50) showed that intensive blood pres
sure control decreased the progression of 
diabetic retinopathy. However, the re
sults were the same whether enalapril or 
nisoldipine was used as the initial antihy
pertensive agent. Therefore, the specific 
antihypertensive agent again appears to 
be less important than the achievement of 
the lower blood pressure values. 

The Diabetic Retinopathy Candesar
tan Trials (DIRECT) program was there
fore designed to answer the question of 
whether the blockade of RAS with A Tl-R 
blocker candesartan could prevent the in
cidence and progression of retinopathy in 
type 1 and type 2 diabetes independent of 
lowering blood pressure (11,12). This 
program consisted of three randomized 
double-blind placebo-controlled parallel
group studies: 1) a primary prevention 
study involving 1,241 type 1 diabetic pa
tients without diabetic retinopathy 
(DIRECT-Prevent 1), 2) a secondary pre
vention study involving 1,905 type 1 di
abetic patients with diabetic retinopathy 
(DIRECT-Protect 1), and J) a secondary 
prevention study involving 1,905 type 2 
diabetic patients with diabetic retinopa
thy (DIRECT-Protect 2). In each trial, pa
tients were randomized to receive 
candesartan (16-32 mg/day) or placebo 
and the median follow-up was 4.7 years. 
Patients with type 1 diabetes were eligible 
for inclusion if they were normoalbumin
uric and normotensive (blood pressure 
::;130/85 mmHg). For patients with type 
2 diabetes, the inclusion criteria were nor
moalbuminuria and either normal blood 
pressure without antihypertensive ther
apy or blood pressure ::5160/90 mmHg 
during treatment. The primary end point 
was the incidence of diabetic retinopathy 
in the primary prevention study and pro
gression of diabetic rctinopathy in the 
secondary prevention studies. In the 
DIRECT-Prevent 1 study, a nonsignifi
cant reduction (18% relative risk reduc
tion; P = 0. 0 51 )in the risk of incidence of 
diabetic retinopathy was observed. How
ever, in a post hoc analysis in which the 
primary end point was changed from a 
two-step increase to at least a three-step 
increase in the ETDRS scale, a significant 
difference was detected (35% relative risk 
reduction; P = 0.003). This beneficial ef
fect was attenuated but still significant af-
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ter the data were adjusted for duration of 
diabetes, AlC, and systolic blood pres
sure (26% relative risk reduction; P = 
0.046) (ll). In DIRECT-Protect 1, an 
identical progression of diabetic retinop
athy was found in the placebo and in the 
candesartan groups, thus suggesting that 
candesartan is not effective in preventing 
diabetic retinopathy progression (11). 
DIRECT-Protect 2 showed a nonsignif
icant reduction in the progression of di
abetic retinopathy (13% relative risk; 
P = 0.20). However, a significant in
crease in diabetic retinopathy regres
sion was observed (34%, P = 0.009), 
this effect being more evident in pa
tients with mild retinopathy (12). Thus, 
although the prespecified primary end 
point was not reached in the DIRECT 
program, data analysis suggests an over
all beneficial effect of candesartan in di
abetic retinopathy. 

The DIRECT results should be com
pared with the Action in Diabetes and 
Vascular Disease (ADVANCE) study, 
which included 11,140 type 2 diabetic 
patients (51). In this study, patients ran
domized to intensive glucose control with 
glicazide (modified release), as well as 
other drugs required to achieve AlC 
:56.5% and an ACE inhibitor-diuretic 
combination (perindopril-indapamide), 
presented the same 4-year incidence or 
progression of diabetic retinopathy as the 
placebo group. These results suggest the 
possibility that candesartan but not ACE 
inhibitors might have beneficial effects in 
diabetic retinopathy. However, it should 
be noted that unlike DIRECT, ADVANCE 
did not use standardized retinal photog
raphy and there was a lower rate of pro
gression of diabetic retinopathy, thus 
limiting the power of the study to detect 
any moderate effects of intervention on 
microvascular eye disease. 

INTRAVITREAL ANTI-VEGF 
AGENTS- VEGF has been identified 
as having a major role in the genesis of 
diabetic retinopathy, with increased lev
els in animals with experimental diabetes 
and in the vitreous of patients with dia
betic retinopathy. Intravitreal VEGF ad
ministration in experimental animals 
duplicates many features of diabetic reti
nopathy. Thus, agents that attenuate 
VEGF action are very attractive because 
they are able to reduce permeability and 
neovascularization, the hallmarks ofDME 
and PDR, respectively (4,52). 

In general, systemically administered 
drugs reach the retinochoroidal tissue via 
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blood circulation. However, because the 
BRB limits the influx of drugs into the ret
ina, large amounts of the drug must be 
administered to maintain therapeutic 
concentrations. Regarding anti-VEGF 
agents, this would lead to systemic inhi
bition of angiogenesis, which could com
promise critical vascular response to 

ischemic events in diabetic patients with 
cardiovascular, cerebrovascular, or pe
ripheral vascular disease. Moreover, hy
pertension and proteinuria (two 
surrogate markers of systemic VEGF inhi
bition) as well as the impairment of 
wound healing are other potential conse
quences of blocking VEGF and would be 
particularly worrying to the diabetic pop
ulation (14 ). By contrast, the local admin
istration of anti-VEGF agents into the eye 
by means of intravitreal injections would 
avoid systemic adverse effects. However, 
this is invasive and a skilled specialist is 
required. In addition, in order to maintain 
effective levels, frequently repeated injec
tions would be necessary, thus increasing 
local complications such as endoph
thalmitis, vitreous hemorrhage, retinal 
detachment, and traumatic cataract. Fur
thermore, although the eye is thought of 
as a closed and self-contained system, 
anti-VEGF drugs injected into the vitre
ous cavity pass into systemic circulation 
to varying degrees and could potentially 
cause the systemic adverse effects men
tioned previously (14,52). At present four 
anti-VEGF agents are available: pe
gaptamib sodium (macugen; Pfizer), 
ranibizumab (lucentis; Genentech/ 
Novartis), bevacizumab (avastin; Genen
tech), and aflibercept (Regeneron 
Pharmaceuticals/sanofi-aventis). 

Pegaptanib is a PEGylated (i.e., con
jugated to polyethylene glycol) neutraliz
ing RNA aptamer with an extremely high 
affinity for isoform 165 of VEGF 
(VEGF 165), which is the isoforrn that par
ticipates in pathological but not physio
logical neovascularization (53). Aptamers 
are modified nucleotides composed of 
single-stranded nucleic acids that adopt a 
specific three-dimensional conforma
tion, allowing them to bind with high 
specificity and affinity to molecular tar
gets in a manner similar to that of 
monoclonal antibodies. An important 
feature of aptamers is that they do not 
exhibit immunogenicity. Pegaptamib 
was approved by the U.S. Food and 
Drug Administration (FDA) for treat
ment of exudative (wet or neovascular) 
age-related macular disease (AMD) in 
December 2004. 

Simo and Hernandez. 

Ranibimizumab is a full-length 
monoclonal antibody directed against 
VEGF. In contrast to pegaptamib, ranimi
zumab inhibits the biological acti.vity of 
all isoforms of human VEGF and could be 
immunogenic. The FDA approved ranibi
zumab for wet AMD in June 2006. 

Bevacizumab is an anti-VEGF agent 
similar to ranibizumab and was approved 
by the FDA in February 2004 for the treat
ment of disseminated colorectal cancer 
but not licensed for intraocular use. Nev
ertheless, intravitreal injection of bevaci
zumab has become a current off-label 
treatment by ophthalmologists for neo
vascular AMD because although it seems 
to be as effective as pegaptamib or rani-

. . . 
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·==--=o~'::,j Afilbercept is currently being 
used in clinical trials for both exudative 
AMD and DME. Aflibercept has a higher 
binding affinity than other anti-VEGF 
agents. This higher binding affinity trans
lates into greater activity at lower biolog
ical levels and, consequently, a longer 
duration of action. 

The results of prospective clinical tri
als using pegaptanib and ranihizumab in 
patients with AMD have been very im
pressive and have led to the design of spe
cific trials for DME and PDR. At present, 
only a prospective double-blind multi
center dose-ranging controlled trial has 
been reported in diabetic patients (54). In 
this study 172 patients with DME were 
included, and the patients randomized to 
receive repeated intravitreal pegaptamib 
showed better visual outcomes (P = 
0.03), were more likely to show a reduc
tion in retinal thickness (P = 0.02), and 
needed less additional focal laser (P = 
0.04) at follow-up (36 weeks) than pa
tients who received intravitreal sham in
jections. Retrospective data analysis of the 
eyes of 16 patients with PDR also showed 
regression of neovascularization (55). 

Uncontrolled studies using ranibi
zumab and bevacizumab have also found 
a rapid regression of retinal neovascular
ization, improvement of visual acuity, 
and decrease of retinal thickness in DME, 
even in nonresponders to conventional 
treatment ( 14 ,56). However, the response 
to treatment ofDME by VEGF blockade is 
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not prolonged and is subject to significant 
variability. This is in distinct contrast to 
the rapid response of those with both iris 
and retinal neovascularization in PDR and 
of those with choroidal neovasculariza
tion in wet AMO (57). Interestingly, when 
the outcomes of intravitreal bevacizumab 
treatment of OME were compared with 
those of intravitreal cortisone (triamcino
lone acetonide), better outcomes in terms 
of reduction of foveal thickness and visual 
results were found with triamcinolone 
(58). The extent to which VEGF blockade 
is beneficial for DME is currently being 
investigated in prospective clinical trials. 
Apart from their potential as isolated 
treatments for PDR and DME, intravitreal 
anti-VEGF agents, in particular bevaci
zumab, have been shown to be useful in 
increasing the short-term response to 
panretinal photocoagulation in high-risk 
PDR and also seem to be efficacious and 
safe as an adjuvant treatment to vitrec
tomy i.n severe PDR or vitreous hemor
rhage (56). This is because intravitreal 
anti-VEGF agents reduce active neovas
cularization and vitreous hemorrhage, 
thus allowing a safe and efficient panreti
nal photocoagulation or pars plana vitrec
tomy to be performed while minimizing 
the risk of complications. Afhbercept has 
been recently tested in an exploratory 
study performed in five patients with 
OME (59). In this study, using a single 
intravitreal injection, Trap-Eye was well 
tolerated and preliminary evidence ofbio
activity was detected. Taken together, 
these promising results present a new sce
nario in the management of diabetic reti
nopathy. Nevertheless, larger studies 
investigating not only the effectiveness 
but also the systemic adverse effects of 
these agents in the diabetic population are 
still needed. 

It is possible that. a drug with more 
extensive and nonspecific anti-VEGF ac
tivity, such as pan-VEGF inhibitors 
(ranibizumab, bevacizumab, and afliber
cept), could be more effective than a drug 
such as pegaptamib that selectively tar
gets VEGF 165 . In this regard, pegaptamib 
is substantially less effective than ranibi
zumab in AMO treatment. By contrast, 
given that VEGF 165 plays an essential role 
in pathological but not physiological neo
vascularization, pegaptanib could be the 
best option for avoiding systemic adverse 
effecL<; in diabetic pati.ents. In addition, 
long-term intravitreous injections of pan
VEGF inhibitors could lead to retinal neu
rodegeneration and an increased risk of 
circulation disturbances in the choriocap-
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illaris (60). However, the theoretical ad
vantage of selective blocking of VEGF 165 

by pegaptamib in terms of both systemic 
and local side effects remains to be dem
onstrated in head-to-head clinical trials. 

CONCLUDING REMARKS 
AND FU'RIRE RESEARCH- Tight 
control of blood glucose levels and hyper
tension remains the key element for pre
venting or arresting diabetic retinopathy. 
However, two drugs (fenofibrate and can
desartan), originally not designed for 
treatment of diabetic retinopathy, have 
become new adjuncts in its management. 
The information drawn from clinical trials 
indicates that in normotensive diabetic 
patients, candesartan reduces the inci
dence of diabetic retinopathy in those 
with type 1 diabetes and favors diabetic 
retinopathy regression only in type 2 dia
betic patients with mild retinopathy. By 
contrast, fenofibrate, which has only been 
tested in type 2 diabetes, has no effect on 
the incidence of diabetic retinopathy. 
However, it reduces the progression of ex
isting diabetic retinopathy, thus lessening 
the need for laser treatment in both DME 
and POR, and this beneficial effect is 
unrelated to changes in serum lipids. 
Therefore, it would be reasonable to rec
ommend candesartan for type 1 diabetic 
patients ( with or without hypertension) at 
high risk to develop diabetic retinopathy 
and for type 2 diabetic patients with mild 
retinopathy, whereas fenofibrate seems to 
be a good option for type 2 diabetic pa
tients (with or without dyslipemia) with a 
wide range of diabetic retinopathy stages 
(from mild to severe nonproliferative di
abetic retinopathy). In addition, the ben
efit on diabetic retinopathy shown by 
fenofibrate and candesartan should be 
considered an extra value when treating 
dyslipernia and hypertension in diabetic 
patients. Nevertheless, the mechanisms 
by which candesartan and, in particular, 
fenofibrate exert their reported benefits 
need to be elucidated before these drugs 
can be launched (alone or in combina
tion) as new tools in the management of 
diabetic retinopathy. Another question 
needing specific research is whether such 
treatments could be administered topi
cally and directly into the eye in order 
to increase the benefits in diabetic 
retinopathy. 

In advanced stages of diabetic reti
nopathy, intravitreal delivery of anti
VEGF agents are currently used by many 
ophthalmologists despite the lack of 
phase 3 studies supporting their effective-

ness and safety. This is due to the success
ful results obtained in wet AMO and the 
promising preliminary data in diabetic 
retinopathy. Intravitreal injection permits 
antiangiogenic drugs to effectively reach 
the retina and theoretically overcomes the 
problem of the systemic blockade of an
giogenesis. However, this is an invasive 
procedure that can have complications 
such as endophthalmitis and retinal de
tachment and could even have deleteri
ous effects for the remaining healthy 
retina. This is especially important in di
abetic patients for whom long-term ad
ministration is expected. Apart from local 
side effects, anti-VEGF agents could also 
produce systemic complications because 
of their capacity to pass into systemic cir
culation. The effectiveness and safety of 
intravitreal anti-VEGF agents are being 
evaluated in several clinical trials. Mean
while, in order to minimize systemic ad
verse effects, it seems reasonable to avoid 
long-term treatment with anti-VEGF 
agents for patients with hypertension, 
proteinuria, renal failure, cardiovascular 
disease, and foot lesions with wound 
healing impairment. 

A future scenario will involve using a 
combination of anti-VEGF agents and la
ser photocoagulation or combining anti
angiogenic agents aimed at different steps 
of angiogenic cascade. This would proba
bly be more successful than single
molecule-specific approaches, would 
permit a decrease in the frequency of dos
ing, and would reduce adverse effects. Al
though it is premature at this stage to 
advocate such maneuvers, these aspects 
are certainly worth pursuing in future 
studies because they may suggest attrac
tive new strategies for improving the 
treatment of diabetic retinopathy. How
ever, it should be emphasized that, at 
present, the milestones in diabetic reti
nopathy treatment are the optimization of 
blood glucose levels, lowering of blood 
pressure, and regular fundoscopic 
screening. 

In summary fenofibrate, candesartan, 
and anti-VEGF agents are now in the ar
mamentarium for diabetic retinopathy 
treatment. Ophthalmologists and physi
cians treating diabetic patients should be 
aware of the potential usefulness of these 
drugs and work together not only in fu
ture research but also in establishing clin
ical guidelines that will include these 
newer medical treatments for diabetic ret
inopathy. Only such coordinated action, 
as well as competent strategies targeting 
prevention, will be effective in reducing 
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the burden and improving the clinical 
outcome of this devastating complication 
of diabetes. 
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Clinicaf Trials.gov archive, 
A seMCe of the U. $. National l11$titutes of He,illh 

- History of this study j Current version of this study 

View of NCT00637377 on 2008_03_ 17 

ClinicalTrials Identifier: NCT00637377 

Updated: 2008_03_ 17 

Descriptive Information 
Brief title 

Official title 

Brief summary 

VEGF Trap-Eye: Investigation of Efficacy and Safety in Wet 
AMO (VIEW2). 

A Randomized, Double Masked, Active Controlled, Phase 3 
Study of the Efficacy, Safety, and Tolerability of Repeated 
Doses of lntravitreal VEGF Trap in Subjects With 
Neovascular Age-Related Macular Degeneration (AMO). 

This study is a phase Ill, double-masked, randomized, study of the efficacy and 
safety of VEGF Trap-Eye in patients with neovascular age-related macular 
degeneration. Approximately 1200 patients will be randomized in Europe, Asia, 
Japan, Australia and South America. 

Detailed description 

Phase 
Study type 
Study design 
Study design 
Study design 

Study design 
Study design 
Study design 
Primary outcome 

Secondary outcome 

Secondary outcome 

Secondary outcome 

Phase 3 
lnterventional 

Treatment 

Randomized 

Double Blind (Subject, Caregiver, Investigator, Outcomes 
Assessor) 

Active Control 

Parallel Assignment 

Safety/Efficacy Study 

Measure: The proportion of subjects who maintain vision at 
Week 52, where a subject is classified as maintaining vision 
if the subject has lost fewer than 15 letters on the ETDRS 
chart compared to baseline (ie, prevention of moderate 
vision loss) 
Time Frame: week 52 
Safety Issue? Yes 

Measure: Mean change from baseline in BCVA as measured 
by ETDRS letter score at Week 52 
Time Frame: week 52 
Safety Issue? Yes 

Measure: The proportion of subjects who gain at least 15 
letters of vision at Week 52 
Time Frame: week 52 
Safety Issue? No 

Measure: Mean change from baseline in total NEI VFQ-25 
score at Week 52 

https://clinicaltrials.gov/archive/NCT0063 73 77 /2008 _ 03 _ 17 02.09.2016 
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Time Frame: week 52 
Safety Issue? No 

Secondary outcome Measure: Mean change from baseline in CNV area at Week 
52 

Enrollment 
Condition 
Arm/Group 

Arm/Group 

Arm/Group 

Arm/Group 

Intervention 

Time Frame: week 52 
Safety Issue? Yes 

1200 (Anticipated) 

Macular Degeneration 

Arm Label: Arm 3 Experimental 

n/a 
Arm Label: Arm 1 Experimental 

n/a 
Arm Label: Arm 2 Experimental 

n/a 
Arm Label: Arm 4 Active Comparator 

n/a 
Drug: VEGF Trap-Eye Arm Label: Arm 1 

0.5 mg VEGF Trap-Eye administered every 4 weeks during 
the first year. Thereafter a dose may be administered as 
frequently as every 4 weeks, but no less frequently than 
every 12 weeks. 

Intervention Drug: VEGF Trap-Eye Arm Label: Arm 2 

2.0 mg VEGF Trap-Eye administered every 4 weeks during 
the first year. Thereafter a dose may be administered as 
frequently as every 4 weeks, but no less frequently than 
every 12 weeks. 

Intervention Drug: VEGF Trap-Eye Arm Label: Arm 3 

Intervention 

URL 
URL 
URL 
See also 

See also 

See also 

2.0 mg VEGF Trap-Eye administered every 8 weeks 
(including one additional 2,0 mg dose at Week 4) during the 
first year. Thereafter a dose may be administered as 
frequently as every 4 weeks, but no less frequently than 
every 12 weeks. 

Drug: Ranibizumab Arm Label: Arm 4 

0.5 mg administered every 4 weeks during the first year. 
Thereafter a dose may be administered as frequently as 
every 4 weeks, but no less frequently than every 12 weeks. 

http://www.fda.gov/cder/drug/DrugSafety/Druglndex.htm 

http://www.fda.gov/medwatch/safety. htm 

http://www.clinicalstudyresults.org 

Click here and search for drug information provided by the 
FDA 
Click here and search for information on any recalls, market 
or product safety alerts by the FDA which might have 
occurred with this product 

https://clinicaltrials.gov/archive/NCT00637377/2008_03_17 02.09.2016 
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Click here to find results for studies related to marketed 

products 

Recruitment Information 
Status 
Start date 
Last follow-up date 

Criteria 
Inclusion Criteria: 

Not yet recruiting 

2008-03 

2011-09 (Anticipated) 

1. Signed informed consent. 
2. Men and women 2:: 50 years of age. 
3. Active primary or recurrent subfoveal CNV lesions secondary to AMO, 

including juxtafoveal lesions that affect the fovea as evidenced by FA in the 

study eye. 
4. ETDRS best-corrected visual acuity of: 20/40 to 20/320 (letter score of 73 to 

25) in the study eye at 4 meters. 
5. Willing, committed, and able to return for ALL clinic visits and complete all 

study-related procedures. 
6. Able to read, (or, if unable to read due to visual impairment, be read to 

verbatim by the person administering the informed consent or a family member) 

understand and willing to sign the informed consent form. 
Exclusion Criteria: 
1. Any prior ocular (in the study eye) or systemic treatment or surgery for 

neovascular AMO, except dietary supplements or vitamins. 

2. Any prior or concomitant therapy with another investigational agent to treat 

neovascular AMO in the study eye. 
3. Any prior treatment with anti-VEGF agents in the study eye. 

4. Total lesion size >12 disc areas (30.5 mm2
, including blood, scars and 

neovascularization) as assessed by FA in the study eye. 

5. Subretinal hemorrhages that is either 50% or more of the total lesion area, or 

if the blood is under the fovea and is 1 or more disc areas in size in the study 

eye (if the blood is under the fovea, then the fovea must be surrounded by 270 

degrees by visible CNV). 
6. Scar or fibrosis making up >50% of the total lesion in the study eye. 

7. Scar, fibrosis, or atrophy involving the center of the fovea in the study eye. 

8. Presence of retinal pigment epithelial tears or rips involving the macula in the 

study eye. 
9. History of any vitreous hemorrhage within 4 weeks prior to Visit 1 in the study 

eye. 
10. Presence of other causes of CNV in the study eye. 
11. Prior vitrectomy in the study eye. 
12. History of retinal detachment or treatment or surgery for retinal detachment 

in the study eye. 
13. Any ·history of macular hole of stage 2 and above in the study eye. 

14. Any intraocular or periocular surgery within 3 months of Day 1 on the study 

eye, except lid surgery, which may not have taken place within 1 month of Day 

1, as long as it is unlikely to interfere with the injection. 
15. History or clinical evidence of diabetic retinopathy, diabetic macular edema 

or any retinal vascular disease other than AMO in either eye. 

Gender Both 

Minimum age 

Healthy volunteers 
50 Years 

No 
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Administrative Data 
Organization name 

Organization study ID 

Secondary ID 
Secondary ID 

Secondary ID 

Sponsor 
Collaborator 

Health Authority 

Bayer 
91689 

EurdaCT No.: 2007-000583-25 

311523 

VIEW2 

Bayer 

Regeneron Pharmaceuticals 

Switzerland: Ethikkommision 

https://clinicaltrials.gov/archive/NCT006373 77 /2008 _ 03 _17 
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Future Impact of Recently Issued Accounting Standards 

In February 2007, the Financial Accounting Standards Board (FASB) issued Statement of Financial Accounting Standards No. (SFAS) 159, 

The Fair Value Option for Financial Assets and Financial Liabilities. SFAS 159 permits entities to choose to measure many financial 
instruments and certain other items at fair value. The objective is to improve financial reporting by providing entities with the opportunity to 
mitigate volatility in reported earnings caused by measuring related assets and liabilities differently without having to apply complex hedge 
accounting provisions. SF AS 159 is effective for financial statements issued for fiscal years beginning after November 15, 2007. We will be 
required to adopt SFAS 159 effective for the fiscal year beginning January l, 2008. Our management is currently evaluating the potential impact 

of adopting SFAS 159 on our financial statements. 

In June 2007, the Emerging Issues Task Force issued Statement No. 07-3, Accounting for Non-refundable Advance Payments for Goods or 
Services to Be Used in Future Research and Development Activities (EITF 07-3). EITF 07-3 addresses how entities involved in research and 
development activities should account for the non-refundable portion of an advance payment made for future research and development 
activities and requires that such payments be deferred and capitalized, and recognized as an expense when the goods are delivered or the related 

services are performed. EITF 07-3 is effective for fiscal years beginning after December 15, 2007, including interim periods within those fiscal 
years. We will be required to adopt EITF 07-3 effective for the fiscal year beginning January I, 2008. Our management believes that the future 

adoption ofEITF 07-3 will not have a material impact on our financial statements. 

Item 3. Quantitative and Qualitative Disclosure About Market Risk 

Interest Rate Risk: 

Our earnings and cash flows are subject to fluctuations due to changes in interest rates primarily from our investment of available cash 
balances in investment grade corporate, asset-backed, and U.S. government securities. We do not believe we are materially exposed to changes 
in interest rates. Under our current policies we do not use interest rate derivative instruments to manage exposure to interest rate changes. We 
estimate that a one percent unfavorable change in interest rates would result in approximately a $2.2 million and $0.5 million decrease in the fair 

market value of our investment portfolio at September 30, 2007 and 2006, respectively. The increase in the potential impact of an interest rate 
change at September 30, 2007, compared to September 30, 2006, is due primarily to increases in our investment portfolio's balance and duration 

at the end of September 2007 versus September 2006. 

Credit Quality Risk: 

We have an investment policy that includes guidelines on acceptable investment securities, minimum credit quality, maturity parameters, and 

concentration and diversification. Nonetheless, deterioration of the credit quality of an investment security subsequent to purchase may subject 

us to the risk of not being able to recover the full principal value of the security. In the third quarter of 2007, we recognized a $0.8 million charge 
related to securities that we considered to be other than temporarily impaired. 
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Item 4. Controls and Procedures 

Our management, with the participation of our chief executive officer and chief financial officer, conducted an evaluation of the effectiveness 

of our disclosure controls and procedures (as such term is defined in Rules 13a-15(e) and 15d-15(e) under the Securities Exchange Act of 1934 

(the "Exchange Act")), as of the end of the period covered by this report. Based on this evaluation, our chief executive officer and chief financial 

officer each concluded that, as of the end of such period, our disclosure controls and procedures were effective in ensuring that information 

required to be disclosed by us in the reports that we file or submit under the Exchange Act is recorded, processed, summarized, and reported 

within the time periods specified in applicable rules and forms of the Securities and Exchange Commission, and is accumulated and 

communicated to our management, including our chief executive officer and chief financial officer, as appropriate to allow timely decisions 

regarding required disclosure. 

There has been no change in our internal control over financial reporting (as such term is defined in Rules 13a- l 5(f) and 15d-15(f) under the 

Exchange Act) during the quarter ended September 30, 2007 that has materially affected, or is reasonably likely to materially affect, our internal 

control over financial reporting. 

PART II. OTHER INFORMATION 

Item 1. Legal Proceedings 

From time to time, we are a party to legal proceedings in the course of our business. We do not expect any such current legal proceedings to 

have a material adverse effect on our business or financial condition. 

Item lA. Risk Factors 

We operate in an environment that involves a number of significant risks and uncertainties. We caution you to read the following risk factors, 

which have affected, and/or in the future could affect, our business, operating results, financial condition, and cash flows. The risks described 

below include forward-looking statements, and actual events and our actual results may differ substantially from those discussed in these 

forward-looking statements. Additional risks and uncertainties not currently known to us or that we currently deem immaterial may also impair 

our business operations. Furthermore, additional risks and uncertainties are described under other captions in this report and in our Annual 

Report on Form 10-K for the year ended December 31, 2006 and should be considered by our investors. 

Risks Related to Our Financial Results and Need for Additional Financing 

We have had a history of operating losses and we may never achieve profitability. If we continue to incur operating losses, we may be unable 

to continue our operations. 

From inception on January 8, 1988 through September 30, 2007, we had a cumulative loss of $780. l million. If we continue to incur 

operating losses and fail to become a profitable company, we may be unable to continue our operations. We have no products that are available 

for sale and 
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do not know when we will have products available for sale, if ever. In the absence of revenue from the sale of products or other sources, the 
amount, timing, nature or source of which cannot be predicted, our losses will continue as we conduct our research and development activities. 

We will need additional funding in the future, which may not be available to us, and which may force us to delay, reduce or eliminate our 
product development programs or commercialization efforts. 

We will need to expend substantial resources for research and development, including costs associated with clinical testing of our product 
candidates. We believe our existing capital resources will enable us to meet operating needs through at least early 2010, without taking into 
consideration the $200.0 million aggregate principal amount of convertible senior subordinated notes, which mature in October 2008; however, 
our projected revenue may decrease or our expenses may increase and that would lead to our capital being consumed significantly before such 
time. We will likely require additional financing in the future and we may not be able to raise such additional funds. Ifwe are able to obtain 
additional financing through the sale of equity or convertible debt securities, such sales may be dilutive to our shareholders. Debt financing 
arrangements may require us to pledge certain assets or enter into covenants that would restrict our business activities or our ability to incur 
further indebtedness and may contain other terms that are not favorable to our shareholders. Ifwe are unable to raise sufficient funds to complete 
the development of our product candidates, we may face delay, reduction or elimination of our research and development programs or preclinical 
or clinical trials, in which case our business, financial condition or results of operations may be materially harmed. 

We have a significant amount of debt and may have insufficient cash to satisfy our debt service and repayment obligations. In addition, the 
amount of our debt could impede our operations and flexibility. 

We have a significant amount of convertible debt and semi-annual interest payment obligations. This debt, unless converted to shares of our 
common stock, will mature in October 2008. We may be unable to generate sufficient cash flow or otherwise obtain funds necessary to make 
required payments on our debt. Even if we are able to meet our debt service obligations, the amount of debt we already have could hurt our 
ability to obtain any necessary financing in the future for working capital, capital expenditures, debt service requirements, or other purposes. In 
addition, our debt obligations could require us to use a substantial portion of cash to pay principal and interest on our debt, instead of applying 
those funds to other purposes, such as research and development, working capital, and capital expenditures. 

Risks Related to Development of Our Product Candidates 

Successful development of any of our product candidates is highly uncertain. 

Only a small minority of all research and development programs ultimately result in commercially successful drugs. We have never 
developed a drug that has been approved for marketing and sale, and we may never succeed in developing an approved drug. Even if clinical 
trials demonstrate safety and effectiveness of any of our product candidates for a specific disease and the necessary regulatory approvals are 
obtained, the commercial success of any of our product candidates will depend upon their acceptance by patients, the medical community, and 
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third-party payers and on our partners' ability to successfully manufacture and commercialize our product candidates. Our product candidates are 
delivered either by intravenous infusion or by intravitreal or subcutaneous injections, which are generally less well received by patients than 
tablet or capsule delivery. If our products are not successfully commercialized, we will not be able to recover the significant investment we have 
made in developing such products and our business would be severely harmed. 

We are studying our lead product candidates, aflibercept, VEGF Trap-Eye, and rilonacept, in a wide variety of indications. We are studying 
aflibercept in a variety of cancer settings, the VEGF Trap-Eye in different eye diseases and ophthalmologic indications, and rilonacept in a 
variety of systemic inflammatory disorders. Many of these current trials are exploratory studies designed to identify what diseases and uses, if 
any, are best suited for our product candidates. It is likely that our product candidates will not demonstrate the requisite efficacy and/or safety 
profile to support continued development for most of the indications that are to be studied. In fact, our product candidates may not demonstrate 
the requisite efficacy and safety profile to support the continued development for any of the indications or uses. 

Clinical trials required for our product candidates are expensive and time-consuming, and their outcome is highly uncertain. If any of our 
drug trials are delayed or achieve unfavorable results, we will have to delay or may be unable to obtain regulatory approval for our product 
candidates. 

We must conduct extensive testing of our product candidates before we can obtain regulatory approval to market and sell them. We need to 
conduct both preclinical animal testing and human clinical trials. Conducting these trials is a lengthy, time-consuming, and expensive process. 
These tests and trials may not achieve favorable results for many reasons, including, among others, failure of the product candidate to 
demonstrate safety or efficacy, the development of serious or life-threatening adverse events ( or side effects) caused by or connected with 
exposure to the product candidate, difficulty in enrolling and maintaining subjects in the clinical trial, lack of sufficient supplies of the product 
candidate or comparator drug, and the failure of clinical investigators, trial monitors and other consultants, or trial subjects to comply with the 
trial plan or protocol. A clinical trial may fail because it did not include a sufficient number of patients to detect the endpoint being measured or 
reach statistical significance. A clinical trial may also fail because the dose(s) of the investigational drug included in the trial were either too low 
or too high to determine the optimal effect of the investigational drug in the disease setting. For example, we are studying higher doses of 
rilonacept in different diseases after a Phase 2 trial using lower doses ofrilonacept in subjects with rheumatoid arthritis failed to achieve its 
primary endpoint. 

We will need to reevaluate any drug candidate that does not test favorably and either conduct new trials, which are expensive and time 
consuming, or abandon the drug development program. Even if we obtain positive results from preclinical or clinical trials, we may not achieve 
the same success in future trials. Many companies in the biopharmaceutical industry, including us, have suffered significant setbacks in clinical 
trials, even after promising results have been obtained in earlier trials. The failure of clinical trials to demonstrate safety and effectiveness for the 
desired indication(s) could harm the development of the product candidate(s), and our business, financial condition, and results of operations 
may be materially harmed. 

42 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 266



Table of Contents 

The data from the Phase 3 clinical program for rilonacept in CAPS (Cryopyrin-Associated Periodic Syndromes) may be inadequate to 

support regulatory approval for commercialization of rilonacept. 

We recently submitted a BLA to the FDA for rilonacept in CAPS. However, the efficacy and safety data from the Phase 3 clinical program 

included in the BLA may be inadequate to support approval for commercialization of rilonacept. The FDA and other regulatory agencies may 

have varying interpretations of our clinical trial data, which could delay, limit, or prevent regulatory approval or clearance. 

Further, before a product candidate is approved for marketing, our manufacturing facilities must be inspected by the FDA and the FDA will 

not approve the product for marketing ifwe or our third party manufacturers are not in compliance with current good manufacturing practices. 

Even if the FDA and similar foreign regulatory authorities do grant marketing approval for rilonacept, they may pose restrictions on the use or 

marketing of the product, or may require us to conduct additional post-marketing trials. These restrictions and requirements would likely result 

in increased expenditures and lower revenues and may restrict our ability to commercialize rilonacept profitably. 

In addition to the FDA and other regulatory agency regulations in the United States, we are subject to a variety of foreign regulatory 

requirements governing human clinical trials, marketing and approval for drugs, and commercial sales and distribution of drugs in foreign 

countries. The foreign regulatory approval process includes all of the risks associated with FDA approval as well as country-specific regulations. 

Whether or not we obtain FDA approval for a product in the United States, we must obtain approval by the comparable regulatory authorities of 

foreign countries before we can commence clinical trials or marketing of rilonacept in those countries. 

The development of serious or life-threatening side effects with any of our product candidates would lead to delay or discontinuation of 

development, which could severely harm our business. 

During the conduct of clinical trials, patients report changes in their health, including illnesses, injuries, and discomforts, to their study doctor. 

Often, it is not possible to determine whether or not the drug candidate being studied caused these conditions. Various illnesses, injuries, and 

discomforts have been reported from time-to-time during clinical trials of our product candidates. Although our current drug candidates appeared 

to be generally well tolerated in clinical trials conducted to date, it is possible as we test any of them in larger, longer, and more extensive 

clinical programs, illnesses, injuries, and discomforts that were observed in earlier trials, as well as conditions that did not occur or went 

undetected in smaller previous trials, will be reported by patients. Many times, side effects are only detectable after investigational drugs are 

tested in large scale, Phase 3 clinical trials or, in some cases, after they are made available to patients after approval. If additional clinical 

experience indicates that any of our product candidates has many side effects or causes serious or life-threatening side effects, the development 

of the product candidate may fail or be delayed, which would severely harm our business. 

Our aflibercept (VEGF Trap) is being studied for the potential treatment of certain types of cancer and our VEGF Trap-Eye candidate is being 

studied in diseases of the eye. There are many 
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potential safety concerns associated with significant blockade of vascular endothelial growth factor, or VEGF. These serious and potentially life
threatening risks, based on the clinical and preclinical experience of systemically delivered VEGF inhibitors, including the systemic delivery of 
the VEGF Trap, include bleeding, hypertension, and proteinuria. These serious side effects and other serious side effects have been reported in 
our systemic VEGF Trap studies in cancer and diseases of the eye. In addition, patients given infusions of any protein, including the VEGF Trap 
delivered through intravenous administration, may develop severe hypersensitivity reactions or infusion reactions. Other VEGF blockers have 
reported side effects that became evident only after large scale trials or after marketing approval and large number of patients were treated. These 
include side effects that we have not yet seen in our trials such as heart attack and stroke. These and other complications or side effects could 
harm the development of aflibercept for the treatment of cancer or the VEGF Trap-Eye for the treatment of diseases of the eye. 

It is possible that safety or tolerability concerns may arise as we continue to test rilonacept in patients with inflammatory diseases and 
disorders. Like cytokine antagonists such as Kineret ® (Amgen Inc.), Enbrel ® (Immunex Corporation), and Remicade ® (Centocor, Inc.), 
rilonacept affects the immune defense system of the body by blocking some of its functions. Therefore, rilonacept may interfere with the body's 
ability to fight infections. Treatment with Kineret ® (Amgen), a medication that works through the inhibition of IL-1, has been associated with an 
increased risk of serious infections, and serious infections have been reported in patients taking rilonacept. One subject with adult Still's diseases 
in a study ofrilonacept developed an infection in his elbow with mycobacterium intracellulare. The patient was on chronic glucocorticoid 
treatment for Still 's disease. The infection occurred after an intraarticular glucocorticoid injection into the elbow and subsequent local exposure 
to a suspected source of mycobacteria. One patient with polymayalgia rheumatica in another study developed bronchitis/sinusitis, which resulted 
in hospitalization. One patient in an open-label study ofrilonacept in CAPS developed sinusitis and streptococcus pneumoniae meningitis and 
subsequently died. In addition, patients given infusions of rilonacept have developed hypersensitivity reactions or infusion reactions. These or 
other complications or side effects could impede or result in us abandoning the development ofrilonacept. 

Our product candidates in development are recombinant proteins that could cause an immune response, resulting in the creation of harnif ul 
or neutralizing antibodies against the therapeutic protein. 

In addition to the safety, efficacy, manufacturing, and regulatory hurdles faced by our product candidates, the administration ofrecombinant 
proteins frequently causes an immune response, resulting in the creation of antibodies against the therapeutic protein. The antibodies can have no 
effect or can totally neutralize the effectiveness of the protein, or require that higher doses be used to obtain a therapeutic effect. In some cases, 
the antibody can cross react with the patient's own proteins, resulting in an "auto-immune" type disease. Whether antibodies will be created can 
often not be predicted from preclinical or clinical experiments, and their detection or appearance is often delayed, so that there can be no 
assurance that neutralizing antibodies will not be detected at a later date - in some cases even after pivotal clinical trials have been completed. 
Of the clinical study subjects who received rilonacept for rheumatoid arthritis and other indications, fewer than 5% of patients developed 
antibodies and no side effects related to antibodies were observed. Using a very sensitive test, approximately 40% of the patients in the CAPS 
pivotal study tested positive at least once for low levels of antibodies to rilonacept. 
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Again, no side effects related to antibodies were observed and there were no observed effects on drug efficacy or drug levels. However, it is 
possible that as we continue to test aflibercept and VEGF Trap-Eye with more sensitive assays in different patient populations and larger clinical 
trials, we will find that subjects given aflibercept and VEGF Trap-Eye develop antibodies to these product candidates, and may also experience 
side effects related to the antibodies, which could adversely impact the development of such candidates. 

We may be unable to formulate or manufacture our product candidates in a way that is suitable for clinical or commercial use. 

Changes in product formulations and manufacturing processes may be required as product candidates progress in clinical development and 
are ultimately commercialized. For example, we are currently testing a new formulation of the VEGF Trap-Eye. If we are unable to develop 
suitable product formulations or manufacturing processes to support large scale clinical testing of our product candidates, including aflibercept, 
VEGF Trap-Eye, and rilonacept, we may be unable to supply necessary materials for our clinical trials, which would delay the development of 
our product candidates. Similarly, ifwe are unable to supply sufficient quantities of our product or develop product formulations suitable for 

commercial use, we will not be able to successfully commercialize our product candidates. 

Risks Related to Intellectual Property 

If we cannot protect the confidentiality of our trade secrets or our patents are insufficient to protect our proprietary rights, our business and 
competitive position will be harmed. 

Our business requires using sensitive and proprietary technology and other information that we protect as trade secrets. We seek to prevent 
improper disclosure of these trade secrets through confidentiality agreements. If our trade secrets are improperly exposed, either by our own 
employees or our collaborators, it would help our competitors and adversely affect our business. We will be able to protect our proprietary rights 
from unauthorized use by third parties only to the extent that our rights are covered by valid and enforceable patents or are effectively 
maintained as trade secrets. The patent position of biotechnology companies involves complex legal and factual questions and, therefore, 
enforceability cannot be predicted with certainty. Our patents may be challenged, invalidated, or circumvented. Patent applications filed outside 
the United States may be challenged by third parties who file an opposition. Such opposition proceedings are increasingly common in the 
European Union and are costly to defend. We have patent applications that are being opposed and it is likely that we will need to defend 
additional patent applications in the future. Our patent rights may not provide us with a proprietary position or competitive advantages against 
competitors. Furthermore, even if the outcome is favorable to us, the enforcement of our intellectual property rights can be extremely expensive 
and time consuming. 

We may be restricted in our development and/or commercialization activities by, and could be subject to damage awards ifwe are found to 
have infringed, third party patents or other proprietary rights. 

Our commercial success depends significantly on our ability to operate without infringing the patents and other proprietary rights of third 
parties. Other parties may allege that they have 
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blocking patents to our products in clinical development, either because they claim to hold proprietary rights to the composition of a product or 

the way it is manufactured or used. Moreover, other parties may allege that they have blocking patents to antibody products made using our 

Veloclmmune technology, either because of the way the antibodies are discovered or produced or because of a proprietary position covering an 

antibody or the antibody's target. 

We are aware of patents and pending applications owned by Genentech that claim certain chimeric VEGF receptor compositions. Although 

we do not believe that aflibercept or the VEGF Trap-Eye infringes any valid claim in these patents or patent applications, Genentech could 

initiate a lawsuit for patent infringement and assert its patents are valid and cover aflibercept or the VEGF Trap-Eye. Genentech may be 

motivated to initiate such a lawsuit at some point in an effort to impair our ability to develop and sell aflibercept or the VEGF Trap-Eye, which 

represents a potential competitive threat to Genentech's VEGF-binding products and product candidates. An adverse determination by a court in 

any such potential patent litigation would likely materially harm our business by requiring us to seek a license, which may not be available, or 

resulting in our inability to manufacture, develop and sell aflibercept or the VEGF Trap-Eye or in a damage award. 

Any patent holders could sue us for damages and seek to prevent us from manufacturing, selling, or developing our drug candidates, and a 

court may find that we are infringing validly issued patents of third parties. In the event that the manufacture, use, or sale of any of our clinical 

candidates infringes on the patents or violates other proprietary rights of third parties, we may be prevented from pursuing product development, 

manufacturing, and commercialization of our drugs and may be required to pay costly damages. Such a result may materially harm our business, 

financial condition, and results of operations. Legal disputes are likely to be costly and time consuming to defend. 

We seek to obtain licenses to patents when, in our judgment, such licenses are needed. If any licenses are required, we may not be able to 

obtain such licenses on commercially reasonable terms, if at all. The failure to obtain any such license could prevent us from developing or 

commercializing any one or more of our product candidates, which could severely harm our business. 

Regulatory and Litigation Risks 

lfwe do not obtain regulatory approval/or our product candidates, we will not be able to market or sell them. 

We cannot sell or market products without regulatory approval. Ifwe do not obtain and maintain regulatory approval for our product 

candidates, the value of our company and our results of operations will be harmed. In the United States, we must obtain and maintain approval 

from the United States Food and Drug Administration (FDA) for each drug we intend to sell. Obtaining FDA approval is typically a lengthy and 

expensive process, and approval is highly uncertain. Foreign governments also regulate drugs distributed in their country and approval in any 

country is likely to be a lengthy and expensive process, and approval is highly uncertain. None of our product candidates has ever received 

regulatory approval to be marketed and sold in the United States or any other country. We may never receive regulatory approval for any of our 

product candidates. 
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Before approving a new drug or biologic product, the FDA requires that the facilities at which the product will be manufactured be in 

compliance with current good manufacturing practices, or cGMP requirements. Manufacturing product candidates in compliance with these 

regulatory requirements is complex, time-consuming, and expensive. To be successful, our products must be manufactured for development, 

following approval, in commercial quantities, in compliance with regulatory requirements, and at competitive costs. Ifwe or any of our product 

collaborators or third-party manufacturers, product packagers, or labelers are unable to maintain regulatory compliance, the FDA can impose 

regulatory sanctions, including, among other things, refusal to approve a pending application for a new drug or biologic product, or revocation of 

a pre-existing approval. As a result, our business, financial condition, and results of operations may be materially harmed. 

If the testing or use of our products harms people, we could be subject to costly and damaging product liability claims. 

The testing, manufacturing, marketing, and sale of drugs for use in people expose us to product liability risk. Any informed consent or 

waivers obtained from people who sign up for our clinical trials may not protect us from liability or the cost of litigation. Our product liability 

insurance may not cover all potential liabilities or may not completely cover any liability arising from any such litigation. Moreover, we may not 

have access to liability insurance or be able to maintain our insurance on acceptable terms. 

Our operations may involve hazardous materials and are subject to environmental, health, and safety laws and regulations. We may incur 

substantial liability arising from our activities involving the use of hazardous materials. 

As a biopharmaceutical company with significant manufacturing operations, we are subject to extensive environmental, health, and safety 

laws and regulations, including those governing the use of hazardous materials. Our research and development and manufacturing activities 

involve the controlled use of chemicals, viruses, radioactive compounds, and other hazardous materials. The cost of compliance with 

environmental, health, and safety regulations is substantial. If an accident involving these materials or an environmental discharge were to occur, 

we could be held liable for any resulting damages, or face regulatory actions, which could exceed our resources or insurance coverage. 

Changes in the securities laws and regulations have increased, and are likely to continue to increase, our costs. 

The Sarbanes-Oxley Act of 2002, which became law in July 2002, has required changes in some of our corporate governance, securities 

disclosure and compliance practices. In response to the requirements of that Act, the SEC and the NASDAQ Stock Market have promulgated 

new rules and listing standards covering a variety of subjects. Compliance with these new rules and listing standards has increased our legal 

costs, and significantly increased our accounting and auditing costs, and we expect these costs to continue. These developments may make it 

more difficult and more expensive for us to obtain directors' and officers' liability insurance. Likewise, these developments may make it more 

difficult for us to attract and retain qualified 
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members of our board of directors, particularly independent directors, or qualified executive officers. 

In future years, ifwe or our independent registered public accounting firm are unable to conclude that our internal control over financial 
reporting is effective, the market value of our common stock could be adversely affected. 

As directed by Section 404 of the Sarbanes-Oxley Act of 2002, the SEC adopted rules requiring public companies to include a report of 
management on the Company's internal control over financial reporting in their annual reports on Form 10-K that contains an assessment by 
management of the effectiveness of our internal control over financial reporting. In addition, the independent registered public accounting firm 
auditing our financial statements must attest to and report on management's assessment and on the effectiveness of our internal control over 
financial reporting. Our independent registered public accounting firm provided us with an unqualified report as to our assessment and the 
effectiveness of our internal control over financial reporting as of December 31, 2006, which report was included in our Annual Report on Form 
10-K. However, we cannot assure you that management or our independent registered public accounting firm will be able to provide such an 
assessment or unqualified report as of future year-ends. In this event, investors could lose confidence in the reliability of our financial 
statements, which could result in a decrease in the market value of our common stock. In addition, if it is determined that deficiencies in the 
design or operation of internal controls exist and that they are reasonably likely to adversely affect our ability to record, process, summarize, and 
report financial information, we would likely incur additional costs to remediate these deficiencies and the costs of such remediation could be 
material. 

Risks Related to Our Dependence on Third Parties 

If our collaboration with sanofi-aventis for ajlibercept (VEGF Trap) is terminated, our business operations and our ability to develop, 
manufacture, and commercialize ajlibercept in the time expected, or at all, would be harmed. 

We rely heavily on sanofi-aventis to assist with the development of the aflibercept program. Sanofi-aventis funds all of the development 
expenses incurred by both companies in connection with the aflibercept program. If the aflibercept program continues, we will rely on sanofi
aventis to assist with funding the aflibercept program, provide commercial manufacturing capacity, enroll and monitor clinical trials, obtain 
regulatory approval, particularly outside the United States, and provide sales and marketing support. While we cannot assure you that aflibercept 
will ever be successfully developed and commercialized, if sanofi-aventis does not perform its obligations in a timely manner, or at all, our 
ability to develop, manufacture, and commercialize aflibercept in cancer indications will be significantly adversely affected. Sanofi-aventis has 
the right to terminate its collaboration agreement with us at any time upon twelve months advance notice. If sanofi-aventis were to terminate its 
collaboration agreement with us, we would not have the resources or skills to replace those of our partner, which could cause significant delays 
in the development and/or manufacture of aflibercept and result in substantial additional costs to us. We have no sales, marketing, or distribution 
capabilities and would have to develop or outsource these capabilities. Termination of the sanofi-aventis collaboration agreement would create 
substantial new and additional risks to the successful development of the aflibercept program. 

48 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 272



Table of Contents 

If our collaboration with Bayer HealthCare for the VEGF Trap-Eye is terminated, our business operations and our ability to develop, 

manufacture, and commercialize the VEGF Trap-Eye in the time expected, or at all, would he harmed. 

We rely heavily on Bayer HealthCare to assist with the development of the VEGF Trap-Eye. Under our agreement with them, Bayer 

HealthCare is required to fund approximately half of the development expenses incurred by both companies in connection with the global VEGF 

Trap-Eye development program. If the VEGF Trap-Eye program continues, we will rely on Bayer HealthCare to assist with funding the VEGF 

Trap-Eye development program, provide assistance with the enrollment and monitoring of clinical trials conducted outside the United States, 

obtaining regulatory approval outside the United States, and provide sales, marketing and commercial support for the product outside the United 

States. In particular, Bayer HealthCare has responsibility for selling VEGF Trap-Eye outside the United States using its sales force. While we 

cannot assure you that the VEGF Trap-Eye will ever be successfully developed and commercialized, if Bayer HealthCare does not perform its 

obligations in a timely manner, or at all, our ability to develop, manufacture, and commercialize the VEGF Trap-Eye outside the United States 

will be significantly adversely affected. Bayer HealthCare has the right to terminate its collaboration agreement with us at any time upon six or 

twelve months advance notice, depending on the circumstances giving rise to termination. If Bayer HealthCare were to terminate its 

collaboration agreement with us, we would not have the resources or skills to replace those of our partner, which could cause significant delays 

in the development and/or commercialization of the VEGF Trap-Eye outside the United States and result in substantial additional costs to us. We 

have no sales, marketing, or distribution capabilities and would have to develop or outsource these capabilities outside the United States. 

Termination of the Bayer HealthCare collaboration agreement would create substantial new and additional risks to the successful development of 

the VEGF Trap-Eye development program. 

Our collaborators and service providers may fail to perform adequately in their efforts to support the development, manufacture, and 

commercialization of our drug candidates. 

We depend upon third-party collaborators, including sanofi-aventis, Bayer HealthCare, and service providers such as clinical research 

organizations, outside testing laboratories, clinical investigator sites, and third-party manufacturers and product packagers and labelers, to assist 

us in the development of our product candidates. If any of our existing collaborators or service providers breaches or terminates its agreement 

with us or does not perform its development or manufacturing services under an agreement in a timely manner or at all, we could experience 

additional costs, delays, and difficulties in the development or ultimate commercialization of our product candidates. 

Risks Related to the Manufacture of Our Product Candidates 

We have limited manufacturing capacity, which could inhibit our ability to successfully develop or commercialize our drugs. 

Our manufacturing facility is likely to be inadequate to produce sufficient quantities of product for commercial sale. We intend to rely on our 

corporate collaborators, as well as contract manufacturers, to produce the large quantities of drug material needed for commercialization of 

49 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 273



Table of Contents 

our products. We rely entirely on third-party manufacturers for filling and finishing services. We will have to depend on these manufacturers to 

deliver material on a timely basis and to comply with regulatory requirements. If we are unable to supply sufficient material on acceptable terms, 

or ifwe should encounter delays or difficulties in our relationships with our corporate collaborators or contract manufacturers, our business, 

financial condition, and results of operations may be materially harmed. 

We may expand our own manufacturing capacity to support commercial production of active pharmaceutical ingredients, or API, for our 

product candidates. This will require substantial additional funds, and we will need to hire and train significant numbers of employees and 

managerial personnel to staff our facility. Start-up costs can be large and scale-up entails significant risks related to process development and 

manufacturing yields. We may be unable to develop manufacturing facilities that are sufficient to produce drug material for clinical trials or 

commercial use. In addition, we may be unable to secure adequate filling and finishing services to support our products. As a result, our 

business, financial condition, and results of operations may be materially harmed. 

We may be unable to obtain key raw materials and supplies for the manufacture of our product candidates. In addition, we may face 

difficulties in developing or acquiring production technology and managerial personnel to manufacture sufficient quantities of our product 

candidates at reasonable costs and in compliance with applicable quality assurance and environmental regulations and governmental permitting 

requirements. 

If any of our clinical programs are discontinued, we may face costs related to the unused capacity at our manufacturing facilities. 

We have large-scale manufacturing operations in Rensselaer, New York. We use our facilities to produce bulk product for clinical and 

preclinical candidates for ourselves and our collaborations. If our clinical candidates are discontinued, we will have to absorb one hundred 

percent of related overhead costs and inefficiencies. 

Certain of our raw materials are single-sourced from third parties; third-party supply failures could adversely affect our ability to supply our 

products. 

Certain raw materials necessary for manufacturing and formulation of our product candidates are provided by single-source unaffiliated third

party suppliers. We would be unable to obtain these raw materials for an indeterminate period of time if these third-party single-source suppliers 

were to cease or interrupt production or otherwise fail to supply these materials or products to us for any reason, including due to regulatory 

requirements or action, due to adverse financial developments at or affecting the supplier, or due to labor shortages or disputes. This, in turn, 

could materially and adversely affect our ability to manufacture our product candidates for use in clinical trials, which could materially and 

adversely affect our business and future prospects. 

Also, certain of the raw materials required in the manufacturing and the formulation ofour clinical candidates may be derived from biological 

sources, including mammalian tissues, bovine serum, and human serum albumin. There are certain European regulatory restrictions on using 

these biological source materials. lfwe are required to substitute for these sources to comply 

50 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 274



Table of Contents 

with European regulatory requirements, our clinical development activities may be delayed or interrupted. 

Risks Related to Commercialization of Products 

If we are unable to establish sales, marketing, and distribution capabilities, or enter into agreements with third parties to do so, we will be 
unable to successfully market and sell future products. 

We have no sales or distribution personnel or capabilities and have only a small staff with marketing capabilities. Ifwe are unable to obtain 
those capabilities, either by developing our own organizations or entering into agreements with service providers, we will not be able to 

successfully sell any products that we may obtain regulatory approval for and bring to market in the future. In that event, we will not be able to 

generate significant revenue, even if our product candidates are approved. We cannot guarantee that we will be able to hire the qualified sales 

and marketing personnel we need or that we will be able to enter into marketing or distribution agreements with third-party providers on 
acceptable terms, if at all. Under the terms of our collaboration agreement with sanofi-aventis, we currently rely on sanofi-aventis for sales, 

marketing, and distribution of aflibercept in cancer indications, should it be approved in the future by regulatory authorities for marketing. We 

will have to rely on a third party or devote significant resources to develop our own sales, marketing, and distribution capabilities for our other 
product candidates, including the VEGF Trap-Eye in the United States, and we may be unsuccessful in developing our own sales, marketing, and 

distribution organization. 

Even if our product candidates are approved for marketing, their commercial success is highly uncertain because our competitors have 
received approval for products with the same mechanism of action, and competitors may get to the marketplace before we do with better or 
lower cost drugs or the market for our product candidates may be too small to support commercialization or sufficient profitability. 

There is substantial competition in the biotechnology and pharmaceutical industries from pharmaceutical, biotechnology, and chemical 

companies. Many of our competitors have substantially greater research, preclinical and clinical product development and manufacturing 

capabilities, and financial, marketing, and human resources than we do. Our smaller competitors may also enhance their competitive position if 

they acquire or discover patentable inventions, form collaborative arrangements, or merge with large phannaceutical companies. Even ifwe 
achieve product commercialization, our competitors have achieved, and may continue to achieve, product commercialization before our products 

are approved for marketing and sale. 

Genentech has an approved VEGF antagonist, Avastin ® (Genentech), on the market for treating certain cancers and many different 

pharmaceutical and biotechnology companies are working to develop competing VEGF antagonists, including Novartis, OSI Pharmaceuticals, 
and Pfizer. Many of these molecules are farther along in development than aflibercept and may offer competitive advantages over our molecule. 

Novartis has an ongoing Phase 3 clinical development program evaluating an orally delivered VEGF tyrosine kinase inhibitor in different cancer 
settings. Each of Pfizer and Onyx Pharmaceuticals (together with its partner Bayer HealthCare) has received approval from the FDA to market 

and sell an oral medication that targets tumor cell growth and new vasculature formation that fuels the growth of tumors. The 
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marketing approvals for Genentech's VEGF antagonist, Avastin ® (Genentech), and their extensive, ongoing clinical development plan for 

Avastin ® (Genentech) in other cancer indications, may make it more difficult for us to enroll patients in clinical trials to support aflibercept and 

to obtain regulatory approval of aflibercept in these cancer settings. This may delay or impair our ability to successfully develop and 

commercialize aflibercept. In addition, even if aflibercept is ever approved for sale for the treatment of certain cancers, it will be difficult for our 

drug to compete against Avastin ® (Genentech) and the FDA approved kinase inhibitors, because doctors and patients will have significant 

experience using these medicines. In addition, an oral medication may be considerably less expensive for patients than a biologic medication, 

providing a competitive advantage to companies that market such products. 

The market for eye disease products is also very competitive. Novartis and Genentech are collaborating on the commercialization and further 

development of a VEGF antibody fragment (Lucentis ®) for the treatment of age-related macular degeneration (wet AMD) and other eye 

indications that was approved by the FDA in June 2006. OSI Pharmaceuticals and Pfizer are marketing an approved VEGF inhibitor for wet 

AMD. Many other companies are working on the development of product candidates for the potential treatment of wet AMD that act by 

blocking VEGF, VEGF receptors, and through the use of soluble ribonucleic acids (sRNAs) that modulate gene expression. In addition, 

ophthalmologists are using off-label a third-party reformatted version ofGenentech's approved VEGF antagonist, Avastin ®, with success for 

the treatment of wet AMD. The National Eye Institute recently has received funding for a Phase 3 trial to compare Lucentis ® (Genentech) to 

Avastin ® (Genentech) in the treatment of wet AMO. The marketing approval ofLucentis ® (Genentech) and the potential off-label use of 

Avastin ® (Genentech) make it more difficult for us to enroll patients in our clinical trials and successfully develop the VEGF Trap-Eye. Even if 

the VEGF Trap-Eye is ever approved for sale for the treatment of eye diseases, it may be difficult for our drug to compete against Lucentis ® 

(Genentech), because doctors and patients will have significant experience using this medicine. Moreover, the relatively low cost of therapy with 

Avastin ® (Genentech) in patients with wet AMD presents a further competitive challenge in this indication. 

The availability of highly effective FDA approved TNF-antagonists such as Enbrel ® (Immunex), Remicade ® (Centocor), and Humira ® 

(Abbott Biotechnology Ltd.), and the IL-1 receptor antagonist Kineret ®(Amgen), and other marketed therapies makes it more difficult to 

successfully develop and commercialize rilonacept. This is one of the reasons we discontinued the development of rilonacept in adult rheumatoid 

arthritis. In addition, even ifrilonacept is ever approved for sale, it will be difficult for our drug to compete against these FDA approved TNF

antagonists in indications where both are useful because doctors and patients will have significant experience using these effective medicines. 

Moreover, in such indications these approved therapeutics may offer competitive advantages over rilonacept, such as requiring fewer injections. 

There are both small molecules and antibodies in development by third parties that are designed to block the synthesis of interleukin- I or 

inhibit the signaling of interleukin- I. For example, Eli Lilly and Company and Novartis are each developing antibodies to interleukin- I and 

Amgen is developing an antibody to the interleukin-I receptor. It has been reported that Novartis has commenced advanced clinical testing of its 

IL-1 antibody in Muckle-Wells Syndrome, which is part of the group ofrare genetic diseases called CAPS. Novartis' IL-1 antibody and these 

other drug candidates could offer competitive advantages over rilonacept. 
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The successful development of these competing molecules could delay or impair our ability to successfully develop and commercialize 
rilonacept. For example, we may find it difficult to enroll patients in clinical trials for rilonacept if the companies developing these competing 
interleukin- I inhibitors commence clinical trials in the same indications. 

We are developing rilonacept for the treatment of a group of rare diseases associated with mutations in the CIAS 1 gene. These rare genetic 
disorders affect a small group of people, estimated to be between several hundred and a few thousand. There may be too few patients with these 
genetic disorders to profitably commercialize rilonacept in this indication. 

The successful commercialization of our product candidates will depend on obtaining coverage and reimbursement for use of these products 
from third-party payers and these payers may not agree to cover or reimburse for use of our products. 

Our products, if commercialized, may be significantly more expensive than traditional drug treatments. Our future revenues and profitability 
will be adversely affected if United States and foreign governmental, private third-party insurers and payers, and other third-party payers, 
including Medicare and Medicaid, do not agree to defray or reimburse the cost of our products to the patients. If these entities refuse to provide 
coverage and reimbursement with respect to our products or provide an insufficient level of coverage and reimbursement, our products may be 
too costly for many patients to afford them, and physicians may not prescribe them. Many third-party payers cover only selected drugs, making 
drugs that are not preferred by such payer more expensive for patients, and require prior authorization or failure on another type of treatment 
before covering a particular drug. Payers may especially impose these obstacles to coverage on higher-priced drugs, as our product candidates 
are likely to be. 

We are seeking approval to market rilonacept for the treatment of a group of rare genetic disorders called CAPS. There may be too few 
patients with CAPS to profitably commercialize rilonacept. Physicians may not prescribe rilonacept and CAPS patients may not be able to afford 
rilonacept if third party payers do not agree to reimburse the cost ofrilonacept therapy and this would adversely affect our ability to 
commercialize rilonacept profitably. 

In addition to potential restrictions on coverage, the amount ofreimbursement for our products may also reduce our profitability. In the 
United States, there have been, and we expect will continue to be, actions and proposals to control and reduce healthcare costs. Government and 
other third-party payers are challenging the prices charged for healthcare products and increasingly limiting, and attempting to limit, both 
coverage and level of reimbursement for prescription drugs. 

Since our products, including rilonacept, will likely be too expensive for most patients to afford without health insurance coverage, if our 
products are unable to obtain adequate coverage and reimbursement by third-party payers our ability to successfully commercialize our product 
candidates may be adversely impacted. Any limitation on the use of our products or any decrease in the price of our products will have a material 
adverse effect on our ability to achieve profitability. 

In certain foreign countries, pricing, coverage and level ofreimbursement of prescription drugs are subject to governmental control, and we 
may be unable to negotiate coverage, pricing, 
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and reimbursement on terms that are favorable to us. In some foreign countries, the proposed pricing for a drug must be approved before it may 
be lawfully marketed. The requirements governing drug pricing vary widely from country to country. For example, the European Union provides 
options for its member states to restrict the range of medicinal products for which their national health insurance systems provide reimbursement 
and to control the prices of medicinal products for human use. A member state may approve a specific price for the medicinal product or it may 
instead adopt a system of direct or indirect controls on the profitability of the company placing the medicinal product on the market. Our results 
of operations may suffer ifwe are unable to market our products in foreign countries or if coverage and reimbursement for our products in 
foreign countries is limited. 

Risk Related to Employees 

We are dependent on our key personnel and ifwe cannot recruit and retain leaders in our research, development, manufacturing, and 
commercial organizations, our business will be. harmed. 

We are highly dependent on certain of our executive officers. If we are not able to retain any of these persons or our Chairman, our business 
may suffer. In particular, we depend on the services of P. Roy Vagelos, M.D., the Chairman of our board of directors, Leonard Schleifer, M.D., 
Ph.D., our President and Chief Executive Officer, George D. Yancopoulos, M.D., Ph.D., our Executive Vice President, Chief Scientific Officer 
and President, Regeneron Research Laboratories, and Neil Stahl, Ph.D., our Senior Vice President, Research and Development Sciences. There 
is intense competition in the biotechnology industry for qualified scientists and managerial personnel in the development, manufacture, and 
commercialization of drugs. We may not be able to continue to attract and retain the qualified personnel necessary for developing our business. 

Risks Related to Our Common Stock 

Our stock price is extremely volatile. 

There has been significant volatility in our stock price and generally in the market prices of biotechnology companies' securities. Various 
factors and events may have a significant impact on the market price of our common stock. These factors include, by way of example: 

progress, delays, or adverse results in clinical trials; 

announcement of technological innovations or product candidates by us or competitors; 

fluctuations in our operating results; 

public concern as to the safety or effectiveness of our product candidates; 

developments in our relationship with collaborative partners; 

developments in the biotechnology industry or in government regulation of healthcare; 

large sales of our common stock by our executive officers, directors, or significant shareholders; 

arrivals and departures of key personnel; and 

general market conditions. 
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The trading price of our common stock has been, and could continue to be, subject to wide fluctuations in response to these and other factors, 
including the sale or attempted sale of a large amount of our common stock in the market. Broad market fluctuations may also adversely affect 

the market price of our common stock. 

Future sales of our common stock by our significant shareholders or us may depress our stock price and impair our ability to raise funds in 
new share offerings. 

A small number of our shareholders beneficially own a substantial amount of our common stock. As of September 30, 2007, our seven largest 

shareholders beneficially owned 42.3% of our outstanding shares of Common Stock, assuming, in the case of Leonard S. Schleifer, M.D. Ph.D., 

our Chief Executive Officer, and P. Roy Vagelos, M.D., our Chairman, the conversion of their Class A Stock into Common Stock and the 
exercise of all options held by them which are exercisable within 60 days of September 30, 2007. As of September 30, 2007, sanofi-aventis 
owned 2,799,552 shares of Common Stock, representing approximately 4.4% of the shares of Common Stock then outstanding. Under our stock 

purchase agreement with sanofi-aventis, sanofi-aventis may sell no more than 500,000 of these shares in any calendar quarter. If sanofi-aventis, 

or our other significant shareholders or we, sell substantial amounts of our Common Stock in the public market, or the perception that such sales 
may occur exists, the market price of our Common Stock could fall. Sales of Common Stock by our significant shareholders, including sanofi
aventis, also might make it more difficult for us to raise funds by selling equity or equity-related securities in the future at a time and price that 

we deem appropriate. 

Our existing shareholders may be able to exert significant influence over matters requiring shareholder approval 

Holders of Class A Stock, who are generally the shareholders who purchased their stock from us before our initial public offering, are entitled 
to ten votes per share, while holders of Common Stock are entitled to one vote per share. As of September 30, 2007, holders of Class A Stock 
held 26.2% of the combined voting power of all of Common Stock and Class A Stock then outstanding. These shareholders, if acting together, 
would be in a position to significantly influence the election of our directors and to effect or prevent certain corporate transactions that require 
majority or supermajority approval of the combined classes, including mergers and other business combinations. This may result in our company 
taking corporate actions that you may not consider to be in your best interest and may affect the price of our Common Stock. As of 
September 30, 2007: 

our current executive officers and directors beneficially owned 12.9% of our outstanding shares of Common Stock, assuming 
conversion of their Class A Stock into Common Stock and the exercise of all options held by such persons which are exercisable within 
60 days of September 30, 2007, and 30.2% of the combined voting power of our outstanding shares of Common Stock and Class A 
Stock, assuming the exercise of all options held by such persons which are exercisable within 60 days of September 30, 2007; and 

our seven largest shareholders beneficially owned 42.3% of our outstanding shares of Common Stock, assuming, in the case of Leonard 
S. Schleifer, M.D., Ph.D., our Chief Executive Officer, and P. Roy Vagelos, M.D., our Chairman, the conversion of their 
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Class A Stock into Common Stock and the exercise of all options held by them which are exercisable within 60 days of September 30, 
2007. In addition, these seven shareholders held 49.6% of the combined voting power of our outstanding shares of Common Stock and 
Class A Stock, assuming the exercise of all options held by our Chief Executive Officer and our Chairman which are exercisable within 
60 days of September 30, 2007. 

Tile anti-takeover effects of provisions of our charter, by-laws, and of New York corporate law, could deter, delay, or prevent an acquisition 
or other "change in control" of us and could adversely affect tile price of our common stock. 

Our amended and restated certificate of incorporation, our by-laws and the New York Business Corporation Law contain various provisions 
that could have the effect of delaying or preventing a change in control of our company or our management that shareholders may consider 
favorable or beneficial. Some of these provisions could discourage proxy contests and make it more difficult for you and other shareholders to 
elect directors and take other corporate actions. These provisions could also limit the price that investors might be willing to pay in the future for 
shares of our common stock. These provisions include: 

authorization to issue "blank check" preferred stock, which is preferred stock that can be created and issued by the board of directors 
without prior shareholder approval, with rights senior to those of our common shareholders; 

a staggered board of directors, so that it would take three successive annual meetin~s to replace all of our directors; 

a requirement that removal of directors may only be effected for cause and only upon the affirmative vote of at least eighty percent 
(80%) of the outstanding shares entitled to vote for directors, as well as a requirement that any vacancy on the board of directors may be 
filled only by the remaining directors; 

any action required or permitted to be taken at any meeting of shareholders may be taken without a meeting, only if, prior to such 
action, al I of our shareholders consent, the effect of which is to require that shareholder action may only be taken at a duly convened 
meeting; 

any shareholder seeking to bring business before an annual meeting of shareholders must provide timely notice of this intention in 
writing and meet various other requirements; and 

under the New York Business Corporation Law, a plan of merger or consolidation of the Company must be approved by two-thirds of 
the votes of all outstanding shares entitled to vote thereon. See the risk factor immediately above captioned "Our existing shareholders 
may be able to exert significant irifluence over matters requiring shareholder approval. " 

In addition, we have a Change in Control Severance Plan and our chief executive officer has an employment agreement that provides 
severance benefits in the event our officers are terminated as a result of a change in control of the Company. Many of our stock options issued 
under our 2000 Long-Term Incentive Plan may become fully vested in connection with a "change in control" of our company, as defined in the 
plan. 
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Item 6. Exhibits 

(a) Exhibits 

Exhibit 
Number 

10.1* 

12.l 

31.1 

31.2 

32 

Descri tion 

- First Amendment to Lease, by and between BMR-Landmark at Eastview LLC and Regeneron Pharmaceuticals, Inc., effective as 
of October 24, 2007. 

- Statement re: computation of ratio of earnings to combined fixed charges. 

- Certification of CEO pursuant to Rule 13a-14(a) under the Securities Exchange Act of 1934. 

- Certification of CFO pursuant to Rule 13a- l 4(a) under the Securities Exchange Act of 1934. 

- Certification of CEO and CFO pursuant to 18 U.S.C. Section 1350. 

* Portions of this document have been omitted and filed separately with the Commission pursuant to requests for confidential treatment 
pursuant to Rule 24b-2. 
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SIGNATURE 

Pursuant to the requirements of the Securities Exchange Act of 1934, the Registrant has duly caused this report to be signed on its behalf by the 

undersigned thereunto duly authorized. 

Date: November 7, 2007 

Regeneron Pharmaceuticals, Inc. 

By: Isl Murray A. Goldberg 
Murray A. Goldberg 
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Senior Vice President, Finance & Administration, 
Chief Financial Officer, Treasurer, and 
Assistant Secretary 
(Principal Financial Officer and 
Duly Authorized Officer) 
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Exhibit 10.1 

* Confidential Materials Omitted And Filed Separately With The Securities And Exchange Commission. Asterisks Denote Omissions. 

FIRST AMENDMENT TO LEASE 

This First Amendment to Lease (this" Amendment") is entered into as of September 14, 2007 (the" First Amendment Date") by and 
between BMR-Landmark at Eastview LLC, a Delaware limited liability company (" Landlord "), and Regeneron Pharmaceuticals, Inc., a New 
York corporation(" Tenant"). 

RECITALS 

(A) Landlord and Tenant are parties to that certain Lease (the" Lease") dated as of December 21, 2006, pursuant to which Landlord 
(a) leases the Premises (as defined in the Lease) to Tenant and (b) has provided Tenant an option (the" Expansion Option") to expand the 
Premises and take occupancy of the entire New Multiple Tenant Building. All capitalized terms used but not otherwise defined herein shall have 
the meanings given such terms in the Lease. 

(B) Tenant has delivered to Landlord the Expansion Notice. 

(C) Landlord and Tenant desire to amend ce1tain terms of the Lease, as set fmth below, to reflect their understanding with respect to such 
terms and the addition of the Expansion Space (as defined below) to the Premises. 

AGREEMENT 

NOW, THEREFORE, Landlord and Tenant, in consideration of the mutual promises contained herein and for other good and valuable 
consideration, the receipt and sufficiency of which are hereby acknowledged, and intending to be legally bound, agree as follows: 

A. Amendments 

1. Expansion Space. The Lease is hereby amended to include the first floor of the New Multiple Tenant Building, as depicted on Exhibit A 
attached to the Lease (the " Expansion Space "), so that such space constitutes a part of, and is included within the meaning of, the "New 
Multiple Tenant Building Premises", the "New Premises" and the "Premises", as such terms are used in the Lease. The Expansion Space shall be 
delivered to Tenant together with the rest of the New Multiple Tenant Building Premises in accordance with the terms of the Lease, so that the 
entire New Multiple Tenant Building will be leased to Tenant. Except as specifically provided otherwise herein or in the Lease, all of the terms 
and conditions set forth herein and in the Lease shall apply to the Expansion Space. The description of the Expansion Space set forth on Exhibit 
A attached hereto is hereby added to the description of the New Multiple Tenant Building Premises on Exhibit A to the Lease. The mere exercise 
by Tenant of the Expansion Option and any additional Landlord Work required to be performed to deliver possession of the Expansion Premises 
in the condition and on the date provided in the Lease, shall not constitute a Tenant Delay under this Lease. 

2. Estimated Term Commencement Date. Section 2.6 of the Lease is hereby amended by replacing the date "March 6, 2008" where such 
date appears therein with the date "June 20, 2008". 
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3. Exhibit F. Exhibit F to the Lease is hereby amended by (i) replacing the value "$68,107,092", where such value appears in the letter 

therein, dated December 12, 2006, from David Surette to Steve Marshall, with the value "68,159,687" and (ii) replacing the Schedule of Values 

therein with the Schedule of Values attached hereto as Exhibit B. 

B. Miscellaneous 

1. This Amendment shall be governed by, construed and enforced in accordance with the laws of the state in which the Premises are located, 

without regard to such state's conflict of law principles. 

2. Tenant and Landlord each represents and warrants to the other that it has had no dealings with any real estate broker or agent in connection 

with the negotiation of this Amendment other than Studley, Inc. ("Broker"), and that it knows of no other real estate broker or agent that is or 

might be entitled to a commission in connection with this Amendment. Landlord shall compensate Broker in relation to this Amendment 

pursuant to a separate agreement between Landlord and Broker 

3. Each of Landlord and Tenant represents that, except as amended hereby, the Lease has not been modified and remains in full force and 

effect and the individual or those individuals signing this Amendment on behalf of Landlord or Tenant (respectively) have the power, authority 

and legal capacity to sign this Amendment on behalf of and to bind all entities, corporations, partnerships, limited liability companies, joint 

venturers or other organizations and entities on whose behalf said individual or individuals have signed. 

4. This Amendment may be executed in one or more counterparts, each of which, when taken together, shall constitute one and the same 

document. 

Remainder of Page Intentionally Left Blank. 
Signature Page Follows. 
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IN WITNESS WHEREOF, the parties hereto have executed this Amendment as of the date first above written. 

LANDLORD: 

BMR-Landmark at Eastview LLC, 
a Delaware limited liability company 

By: Isl Matthew G. McDevitt 
Name: Matthew G. McDevitt 
Title: Regional Executive Vice President 

TENANT: 

Regeneron Pharmaceuticals, Inc., 
a New York corporation 

By: Isl Murray A. Goldberg 
Name: Murray A. Goldberg 
Title: Senior Vice President, Finance & 
Administration and Chief Financial Officer 
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EXHIBIT A 

EXPANSION SPACE 

EXHIBIT A 

EXPANSION SPACE DESCRIPTION 

The Expansion Space is the entire first floor of the New Multiple Tenant Building, along with the remaining portions of the basement and 
penthouse. The Rentable Area of the Expansion Space shall be defined as follows: 

* 

First floor= 33,169 square feet 
Basement= I, 738 square feet 
Penthouse= 849 square feet 
Total Rentable Area of Expansion Space= 35,756 square feet* 

The Lease incorrectly ~eferences total Rentable Area of Expansion Space as 35,755 square feet. 
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EXHIBITB 

SCHEDULE OF VALVES 

******* 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 288



Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 289

Mylan Exhibit 1063

Mylan v. Regeneron, |PR2021-00881

Page 289



Regeneron Pharmaceuticals, Inc. 
Computation of Ratio of Earnings to Combined Fixed Charges 

(Dollars in thousands) 

Years ended December 31, 
2002 2003 2004 2005 

Earnings:. _ __ --· · ·-- · _________ -·-
-----

Income (loss) from continuing 
operations before income 

2006 

Exhibit 12.1 

Nine months 
ended 

September 30, 
2007 

r FiBJ~~:~~: eq~i~ ~~e~te_e -__ -_-_--_-_-~(~~1:!~-~) $([~~:~~~) $1!,iig--~$(i~::~) __ ~(l~~· !~~) __ $(i~,~~~, 

.- Amortization ofcapitalizedJnterest 33 -·- · .7L__ · · · 78 _____ -- · ' 73- ------ ·' 18~ 

,_ Inter~~ cap_ita.Hzed. _______ . ----'(..._2_22--')'-. _· ___ · _· _,,_(2_7_6 .... ) ______________ ··=~-------_-_"_-_--_-_·_· _-___,l 

Adjusted earnings $(110,887) $ (93,530) $55,703 $(81,691) $ (89,434) $ (82,226) 

.fiiedcharges:·:_ ... .::... -: .. :- -~-~-:_-~:__· 
Interestexpense $ 11,859 .. ·$ 11,932 $12,175- .$li,046 $ 12,043 _____ ._t 

~~:Interest capitalized:·.:_--: ~ _ __ -_-~ - - --- 222 ... -- .. 276 ~-·- - - ··-· - -- - -=-= ~~~- ·- -. 
Assumed interest component of 

rental charges 

Totaf fixelchai-g"es - . - ·- . 

Ratio of earnings to fixed charges 

1,604 1,900 

$ 13,685 ·s; . 14,108 

(A) (A) 

1,885 1 641 1,600 1,252 

3.96 (A) (A) (A) 

(A) Due to the registrant's losses for the years ended December 31, 2002, 2003, 2005, and 2006, and for the nine months ended September 30, 

2007, the ratio coverage was less than I :I. To achieve a coverage ratio of 1:1, the registrant must generate additional earnings of the 

amounts shown in the table below. 

Years ended December 31, 
2002 2003 2005 

Coverage deficiency $124,572 $107,638 $95,378 
2006 

$103,077 

Ninemontbs 
ended 

September 30, 
2007 

$92,511 
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I, Leonard S. Schleifer, certify that: 

Certification of CEO Pursuant to 
Rule 13a-14(a) under the Securities Exchange Act 

of 1934, as Adopted Pursuant to 
Section 302 of the Sarbanes-Oxley Act of 2002 

I. I have reviewed this quarterly report on Form 10-Q ofRegeneron Pharmaceuticals, Inc.; 

Exhibit 31. l 

2. Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to 

make the statements made, in light of the circumstances under which such statements were made, not misleading with respect to the period 

covered by this report; 

3. Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material 

respects the financial condition, results of operations, and cash flows of the registrant as of, and for, the periods presented in this report; 

4. The registrant's other certifying officer and I are responsible for establishing and maintaining disclosure controls and procedures (as 

defined in Exchange Act Rules l3a-15(e) and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 

13a-15(f) and l 5d-15(f)) for the registrant and have: 

a) Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our 

supervision, to ensure that material information relating to the registrant, including its consolidated subsidiaries, is made known 

to us by others within those entities, particularly during the period in which this report is being prepared; 

b) Designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed 

under our supervision, to provide reasonable assurance regarding the reliability of financial reporting and preparation of 

financial statements for external purposes in accordance with generally accepted accounting principles; 

c) Evaluated the effectiveness of the registrant's disclosure controls and procedures and presented in this report our conclusions 

about the effectiveness of the disclosure controls and procedures, as of the end of the period covered by this report based on 

such evaluation; and 
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d) Disclosed in this report any change in the registrant's internal control over financial reporting that occurred during the 
registrant's most recent fiscal quarter (the registrant's fourth fiscal quarter in the case ofan annual repott) that has materially 

affected, or is reasonably likely to materially affect, the registrant's internal control over financial reporting; and 

5. The registrant's other certifying officer and I have disclosed, based on our most recent evaluation of internal control over financial 

reporting, to the registrant's auditors and the audit committee of the registrant's board of directors (or persons performing the equivalent 

functions): 

a) All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting 

which are reasonably likely to adversely affect the registrant's ability to record, process, summarize and report financial 
information; and 

b) Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant's 

internal control over financial reporting. 

Date: November 7, 2007 Isl Leonard S. Schleifer 
Leonard S. Schleifer, M.D., Ph.D. 
President and Chief Executive Officer 
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I, Murray A. Goldberg, certify that: 

Certification of CFO Pursuant to 
Rule 13a-14(a) under the Securities Exchange Act 

of 1934, as Adopted Pursuant to 
Section 302 of the Sar banes-Oxley Act of 2002 

I. I have reviewed this quarterly report on Form l 0-Q of Regeneron Pharnrnceuticals, Inc.; 

Exhibit 31.2 

2. Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to 
make the statements made, in light of the circumstances under which such statements were made, not misleading with respect to the period 
covered by this report; 

3. Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material 
respects the financial condition, results of operations, and cash flows of the registrant as of, and for, the periods presented in this report; 

4. The registrant's other certifying officer and I are responsible for establishing and maintaining disclosure controls and procedures (as 
defined in Exchange Act Rules 13a-l 5(e) and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 
13a-15(f) and 15d-15(f)) for the registrant and have: 

a) Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our 
supervision, to ensure that material information relating to the registrant, including its consolidated subsidiaries, is made known 
to us by others within those entities, particularly during the period in which this report is being prepared; 

b) Designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed 
under our supervision, to provide reasonable assurance regarding the reliability of financial reporting and preparation of 
financial statements for external purposes in accordance with generally accepted accounting principles; 

c) Evaluated the effectiveness of the registrant's disclosure controls and procedures and presented in this report our conclusions 
about the effectiveness of the disclosure controls and procedures, as of the end of the period covered by this report based on 
such evaluation; and 
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d) Disclosed in this report any change in the registrant's internal control over financial reporting that occurred during the 
registrant's most recent fiscal quarter ( the registrant's fourth fiscal quarter in the case of an annual report) that has materially 
affected, or is reasonably likely to materially affect, the registrant's internal control over financial reporting; and 

5. The registrant's other certifying officer and I have disclosed, based on our most recent evaluation ofinternal control over financial 
reporting, to the registrant's auditors and the audit committee of the registrant's board of directors (or persons performing the equivalent 
functions): 

a) All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting 
which are reasonably likely to adversely affect the registrant's ability to record, process, summarize and report financial 
information; and 

b) Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant's 
internal control over financial reporting. 

Date: November 7, 2007 /s/ Murray A. Goldberg 
Murray A. Goldberg 
Senior Vice President, Finance & 
Administration, Chief Financial Officer, 
Treasurer, and Assistant Secretary 

/ 
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Certification of CEO and CFO Pursuant to 
18 U.S.C. Section 1350, 

As Adopted Pursuant to 
Section 906 of the Sar banes-Oxley Act of 2002 

Exhibit 32 

In connection with the Quarterly Report of Regeneron Pharmaceuticals, Inc. (the "Company") on Form 10-Q for the quarterly period ended 
September 30, 2007 as filed with the Secutities and Exchange Commission on the date hereof(the "Report"), Leonard S. Schleifer, M.D., Ph.D., 

as Chief Executive Officer of the Company, and Murray A. Goldberg, as Chief Financial Officer of the Company, each hereby certifies, pursuant 

to 18 U.S.C. § 1350, as adopted pursuant to§ 906 of the Sarbanes-Oxley Act of 2002, to the best of his knowledge, that: 

(1) The Report fully complies with the requirements of Section 13(a) or l5(d) of the Securities Exchange Act of 1934; and 

(2) The information contained in the Report fairly presents, in all material respects, the financial condition and results of operations of the 
Company. 

Isl Leonard S. Schleifer 
Leonard S. Schleifer, M.D., Ph.D. 
Chief Executive Officer 
November 7, 2007 

Isl Murray A. Goldberg 
Murray A. Goldberg 
ChiefFinancial Officer 
November 7, 2007 
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REGENERON 
:;?·.'.fem.:;& i't.1 n:wdk.:in.F'" 

May 1, 2008 

Regeneron Reports First Quarter 2008 Financial and Operating Results 

TARRYTOWN, N.Y., May 01, 2008 (BUSINESS WIRE) -- Regeneron Pharmaceuticals, Inc. (Nasdaq: REGN) today announced 
financial and operating results for the first quarter 2008. The Company reported a net loss of $11.6 million, or $0.15 per share 
(basic and diluted), for the first quarter of 2008 compared with a net loss of $29.9 million, or $0.46 per share (basic and 
diluted), for the first quarter of 2007. 

At March 31, 2008, cash, restricted cash, and marketable securities totaled $827.9 million compared with $846.3 million at 
December 31, 2007. The Company's $200.0 million of convertible notes, which bear interest at 5.5 percent per annum, mature 
in October 2008. 

Current Business Highlights 

ARCAL YST™ (rilonacept) - Inflammatory Diseases 

The Company announced in February 2008 that it had received marketing approval from the U.S. Food and Drug 

Administration (FDA) for ARCALYST™ (rilonacept) Injection for Subcutaneous Use, an interleukin-1 blocker, for the treatment of 
Cryopyrin-Associated Periodic Syndromes (CAPS), including Familial Cold Auto-inflammatory Syndrome (FCAS) and Muckle
Wells Syndrome (MWS) in adults and children 12 and older. ARCAL YST is the only therapy approved for patients with CAPS, a 
group of rare, inherited, auto-inflammatory conditions characterized by life-long, recurrent symptoms of rash, fever/chills, joint 
pain, eye redness/pain, and fatigue. Intermittent, disruptive exacerbations or flares can be triggered at any time by exposure to 
cooling temperatures, stress, exercise, or other unknown stimuli. In late March 2008, ARCAL YST became available for 
prescription in the United States and the Company began making shipments of ARCAL YST to its distributors. ARCAL YST has 
also received Orphan Drug designation in the European Union for the treatment of CAPS. 

A Phase 2 safety and efficacy trial of ARCAL YST is underway in the prevention of gout flares induced by the initiation of uric 
acid-lowering drug therapy used to control gout. The Company is also evaluating the potential use of ARCAL YST in other 
indications in which interleukin-1 (IL-1) may play a role. 

Aflibercept (VEGF Trap) - Oncology 

In their collaboration to develop aflibercept for the treatment of cancer, Regeneron and sanofi-aventis currently are enrolling 
patients in four Phase 3 trials that combine aflibercept with standard chemotherapy regimens. One trial is evaluating aflibercept 
as a 2nd line treatment for metastatic colorectal cancer in combination with folinic acid, 5-FU, and irinotecan. A second trial is 
evaluating aflibercept as a 1st line treatment for metastatic pancreatic cancer in combination with gemcitabine. A third trial is 
evaluating aflibercept as a 1st line treatment for metastatic androgen independent prostate cancer in combination with 
docetaxel/prednisone. The fourth trial is evaluating aflibercept as a 2nd lirie treatment for metastatic non-small cell lung cancer 
in combination with docetaxel. All four trials are studying the current standard of chemotherapy care for the cancer being 
studied with and without aflibercept. In addition, more than 13 studies are being conducted in conjunction with the National 
Cancer Institute (NCI) Cancer Therapy Evaluation Program (CTEP) evaluating aflibercept as a single agent or in combination 
with chemotherapy regimens in a variety of cancer indications. 

VEGF Trap-Eye - Eye Diseases 

VEGF Trap-Eye is a specially purified and formulated form of the VEGF Trap for use in intraocular applications. Regeneron 
and Bayer HealthCare initiated a Phase 3 global development program of VEGF Trap-Eye in the neovascular form of Age
related Macular Degeneration (wet AMO) in the third quarter of 2007. The first trial, known as VIEW 1 (VEGF Trap: 
Investigation of Efficacy and Safety in Wet age-related macular degeneration), is comparing VEGF Trap-Eye and ranibizumab 

(Lucentis®, a registered trademark of Genentech, Inc.), an anti-angiogenic agent approved for use in wet AMO. The trial is 
evaluating dosing intervals of four and eight weeks for VEGF Trap-Eye, compared with ranibizumab dosed every four weeks 
according to its label. Bayer HealthCare is initiating a second Phase 3 trial of VEGF Trap-Eye in wet AMO in the European 
Union and other parts of the world outside the U.S. 

In April 2008, Regeneron and Bayer HealthCare announced the 32-week endpoint results of a Phase 2 study evaluating VEGF 
Trap-Eye in wet AMO, which were presented at the 2008 Association for Research in Vision and Ophthalmology (ARVO) 
meeting in Fort Lauderdale, Florida. The analysis showed that VEGF Trap-Eye dosed on a PRN (as-needed) dosing schedule 
maintained the statistically significant gain in visual acuity achieved after an initial 12-week, fixed-dosing phase. 
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Study results showed that across all dose groups in the study population the 6.6 mean letter gain in visual acuity achieved 
versus baseline at the week 16 evaluation visit, following 12 weeks of fixed dosing, was maintained out to week 32 (a 6.7 mean 
letter gain versus baseline; p less than 0.0001) using a PRN dosing schedule (where dosing frequency was determined by the 
physician's assessment of pre-specified criteria). The decrease in retinal thickness, an anatomical measure of treatment effect, 
achieved with a fixed-dose schedule was also maintained for all dose groups combined at week 32 (a 137 micron mean 
decrease versus baseline, p less than 0.0001). 

Patients receiving monthly doses of VEGF Trap-Eye, either 0.5 or 2.0 mg, for 12 weeks followed by PRN dosing thereafter 
achieved mean improvements in visual acuity of 8.0 (p less than0.01 versus baseline) and 10.1 letters (p less than 0.0001 
versus baseline), respectively, and mean decreases in retinal thickness of 141 (p less than 0.0001 versus baseline) and 162 
microns (p less than 0.0001 versus baseline) at week 32, respectively. 

After the last fixed-dose administration at week 12, patients from all dose groups combined required, on average, only one 
additional injection over the following 20 weeks to maintain the visual acuity gain established during the fixed-dosing period. 
Notably, 55 percent of the patients who received 2.0 mg monthly for 12 weeks did not require any additional treatment 
throughout the next 20-week PRN dosing period. Moreover, 97 percent of the patients who received 2.0 mg monthly for 12 
weeks did not require re-dosing at the week 16 evaluation visit, indicating that an 8-week dosing schedule may be feasible. 

Regeneron and Bayer HealthCare are collaborating on the global development of VEGF Trap-Eye for the treatment of wet 
AMO, diabetic eye diseases, and other eye diseases and disorders. Bayer HealthCare will market VEGF Trap-Eye outside the 
United States, where the companies will share equally in profits from any future sales of VEGF Trap-Eye. Regeneron maintains 
exclusive rights to VEGF Trap-Eye in the United States. 

Monoclonal Antibodies 

Regeneron and sanofi-aventis are collaborating on the discovery, development, and commercialization of fully human 

monoclonal antibodies generated by Regeneron using its Veloclmmune® technology. The first therapeutic antibody to enter 
clinical development under the collaboration is REGN88, an antibody to the interleukin-6 receptor (IL-6R) that is being 
evaluated in rheumatoid arthritis. A second antibody candidate, an antibody to Delta-like ligand-4 (0114), is slated to start 
clinical development in mid-2008. The Company and sanofi-aventis plan to advance two to three new antibodies into clinical 
development each year. 

Financial Results 

Revenue 

Regeneron's total revenue increased to $56.4 million in the first quarter of 2008 from $15.8 million in the same period of 2007. 
Contract research and development revenue in the first quarter of 2008 principally related to the Company's aflibercept and 
antibody collaborations with sanofi-aventis and the Company's VEGF Trap-Eye collaboration with Bayer HealthCare. In the first 
quarter of 2007, contract research and development revenue primarily related to the Company's aflibercept collaboration with 
sanofi-aventis. Technology licensing revenue related to the Company's license agreements with AstraZeneca and Astellas. 

Regeneron recognized contract research and development revenue of $13.8 million in the first quarter of 2008 related to the 
Company's aflibercept collaboration with sanofi-aventis, compared with $11.8 million in the same period of 2007. Contract 
research and development revenue from the collaboration consisted of reimbursement of aflibercept development expenses 
incurred by the Company plus recognition of amounts related to $105.0 million of previously received and deferred non
refundable, up-front payments. Reimbursement of expenses increased to $11. 7 million in the first quarter of 2008 from $9.6 
million in the same period of 2007, principally due to higher costs related to the Company's manufacture of aflibercept clinical 
supplies and higher clinical development costs. With respect to the $105.0 million of up-front payments from sanofi-aventis, 
$2.1 million was recognized in the first quarter of 2008 compared to $2.2 million in the same period of 2007. 

Sanofi-aventis also incurs aflibercept development expenses directly and these expenses are increasing because of the 
growing number of clinical trials sanofi-aventis is overseeing in the oncology program. During the term of the aflibercept 
collaboration, sanofi-aventis pays 100 percent of agreed-upon aflibercept development expenses incurred by both companies. 
Following commercialization of an aflibercept product, Regeneron, from its 50 percent share of aflibercept profits, will reimburse 
sanofi-aventis for 50 percent of aflibercept development expenses previously paid by sanofi-aventis. 

Regeneron recognized contract research and development revenue of $21.9 million in the first quarter of 2008 related to the 
Company's antibody collaboration with sanofi-aventis. Contract research and development revenue from the antibody 
collaboration consisted of $15.1 million for reimbursement of the Company's expenses under the collaboration's discovery 
agreement, $4.2 million for reimbursement of the Company's REGN88 development expenses, and $2.6 million related to an 
$85.0 million non-refundable, up-front payment, which was deferred upon receipt in December 2007. 
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In connection with the Company's VEGF Trap-Eye collaboration with Bayer HealthCare, the Company received a $75.0 million 
non-refundable, up-front payment in October 2006 and a $20.0 million milestone payment in August 2007. Through September 
30, 2007 all payments received from Bayer HealthCare, including the up-front and milestone payments and cost-sharing 
reimbursements were fully deferred and included in deferred revenue. In the fourth quarter of 2007, the Company commenced 
recognizing previously deferred payments from Bayer HealthCare and cost sharing of the Company's VEGF Trap-Eye 
development expenses in the Company's Statement of Operations through a cumulative catch-up. The $75.0 million non
refundable, up-front license payment and $20.0 million milestone payment are being recognized as contract research and 
development revenue over the related estimated performance period. In periods when the Company recognizes VEGF Trap
Eye development expenses that it incurs under the collaboration, the Company also recognizes, as contract research and 
development revenue, the portion of those VEGF Trap-Eye development expenses that are reimbursable from Bayer 
HealthCare. In periods when Bayer HealthCare incurs agreed upon VEGF Trap-Eye development expenses that benefit the 
collaboration and Regeneron, the Company also recognizes, as additional research and development expense, the portion of 
Bayer HealthCare's VEGF Trap-Eye development expenses that the Company is obligated to reimburse. 

In the first quarter of 2008, the Company recorded $9.0 million of contract research and development revenue from Bayer 
HealthCare, consisting of $3.3 million related to the $75.0 million up-front licensing payment and the $20.0 million milestone 
payment and $5. 7 million related to the portion of the Company's first quarter 2008 VEGF Trap~Eye development expenses 
that is reimbursable from Bayer HealthCare. 

Regerieron has entered into non-exclusive license agreements with AstraZeneca and Astellas that allow those companies to 

utilize Veloclmmune® technology in their internal research programs to discover human monoclon.al antibodies. Each company 
made a $20.0 million up-front, non-refundable payment in 2007 and will make up to five additional annual payments of $20.0 
million, subject to the ability to terminate their agreements after making three additional payments. Upon receipt, these 
payments are deferred and are recognized as revenue ratably over approximately the ensuing year of each agreement. 
Regeneron will also receive a mid-single-digit royalty on sales of any antibodies discovered utilizing Veloclmmune. In the first 
quarter of 2008 and 2007, the Company recognized $10.0 million and $2.1 million, respectively, of technology licensing 
revenue related to these agreements. 

ARCAL YST™ (rilonacept) Product Sales 

In late March 2008, the Company shipped $0.8 million of ARCAL YST to its distributors, which was fully deferred at March 31, 
2008 and classified as deferred revenue in the Company's financial statements. 

Expenses 

Total operating expenses for the first quarter of 2008 were $72.3 million, 46 percent higher than the same period in 2007. Our 
average headcount increased to 714 in the first quarter of 2008 from 585 in the same period of 2007 primarily as a result of 
our expanding research and development activities directed toward preclinical and clinical development of product candidates, 

including ARCAL YST™, aflibercept, VEGF Trap-Eye, and monoclonal antibodies (including REGN88 and the D114 antibody). 

Operating expenses included non-cash compensation expense related to employee stock option and restricted stock awards of 
$8.3 million and $6.6 million in the first quarters of 2008 and 2007, respectively. 

Research and development (R&D) expenses increased to $61.3 million in the first quarter of 2008 from $41.2 million in the 
comparable quarter of 2007. The Company incurred higher R&D costs primarily related to additional R&D headcount, clinical 
development costs for VEGF Trap-Eye and ARCAL YST, and costs related to manufacturing supplies of aflibercept, VEGF 
Trap-Eye, and the D114 antibody. 

Selling, general, and administrative expenses increased to $11.0 million in the first quarter of 2008 from $8.2 million in the 
comparable period of 2007. In the first quarter of 2008, the Company incurred costs associated with the launch of ARCALYST. 
In addition, the Company incurred higher compensation expense and recruitment costs associated with expanding the 
Company's headcount, and higher legal fees related to general corporate matters. 

Other Income 

Investment income increased to $7.3 million in the first quarter of 2008 from $6.7 million in the comparable quarter of 2007. 
The increase in investment income resulted primarily from higher balances of cash and marketable securities, due primarily to 
receipts from sanofi-aventis of $312.0 million for the purchase of 12 million shares of the Company's Common Stock in 
December 2007 and the $85.0 million up-front payment related to the antibody collaboration, partially offset by lower effective 
interest rates in 2008. 

About Regeneron Pharmaceuticals 
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Regeneron is a fully integrated biopharmaceutical company that discovers, develops, and commercializes medicines for the 

treatment of serious medical conditions. In addition to ARCAL YST™ (rilonacept) Injection for Subcutaneous Use, its first 

commercialized product, Regeneron has therapeutic candidates in clinical trials for the potential treatment of cancer, eye 

diseases, and inflammatory diseases, and has preclinical programs in other diseases and disorders. Additional information 

about Regeneron and recent news releases are available on Regeneron's web site at www.regeneron.com 

This news release discusses historical information and includes forward-looking statements about Regeneron and its products, 

development programs, finances, and business, all of which involve a number of risks and uncertainties, such as risks 

associated with preclinical and clinical development of Regeneron's drug candidates, determinations by regulatory and 

administrative governmental authorities which may delay or restrict Regeneron's ability to continue to develop or commercialize 

its product and drug candidates, competing drugs that are superior to Regeneron's product and drug candidates, uncertainty 

of market acceptance of Regeneron's product and drug candidates, unanticipated expenses, the availability and cost of capital, 

the costs of developing, producing, and selling products, the potential for any collaboration agreement, including Regeneron's 

agreements with the sanofi-aventis Group and Bayer HealthCare, to be canceled or to terminate without any product success, 

risks associated with third party intellectual property, and other material risks. A more complete description of these and other 

material risks can be found in Regeneron's filings with the United States Securities and Exchange Commission (SEC), including 

its Form 10-K for the year ended December 31, 2007. Regeneron does not undertake any obligation to update publicly any 

forward-looking statement, whether as a result of new information, future events, or otherwise unless required by law. 

REGENERON PHARMACEUTICALS, INC. 

CONDENSED BALANCE SHEETS (Unaudited) 
( In thousands) 

March 31, December 31, 

ASSETS 
Cash, restricted cash, and marketable 

securities 
Receivables 
Property, plant, and equipment, net 

Other assets 

Total assets 

LIABILITIES AND STOCKHOLDERS' EQUITY 

Accounts payable and accrued expenses 

Deferred revenue 
Notes payable 
Stockholders' equity 

2008 2007 

$827,858 
32,960 
58,419 
11,639 

$930,876 

$30,314 
239,959 
200,000 
460,603 

$846,279 
18,320 
58,304 
13,355 

$936,258 

$39,232 
236,759 
200,000 
460,267 

Total liabilities and stockholders' equity $930,876 $936,258 

Revenues 

REGENERON PHARMACEUTICALS, INC. 

CONDENSED STATEMENTS OF OPERATIONS (Unaudited) 

(In thousands, except per share data) 

For the three months 
ended March 31, 

2008 2007 

Contract research and development $46,383 $13, 645 
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Technology licensing 

Expenses 
Research and development 
Selling, general, and administrative 

Loss from operations 

Other income {expense) 
Investment income 
Interest expense 

Net loss 

Net loss per share amounts, basic and diluted 

Weighted average shares outstanding, basic and 

diluted 

SOURCE: Regeneron Pharmaceuticals, Inc. 

Regeneron Pharmaceuticals, Inc. 
Investor Relations 
914-345-7640 
invest@regeneron.com 
or 
Media Relations 
Laura Lindsay, 914-345-7800 
laura.lindsay@regeneron.com 
or 
Kimberly Chen, 212-845-5634 
kchen@biosector2.com 

10,000 

----------
56,383 

----------

61,270 
11,024 

----------
72,294 

----------

{15,911) 

----------

7,304 
(3,011) 

----------
4,293 

----------

$(11,618) 

----------

$ (0 .15) 

78,493 

2,143 

---------
15 / 788 

---------

41,235 
8,202 

---------
49,437 

---------

(33,649) 

---------

6,743 
(3,011) 

---------
3,732 

---------

$(29,917) 

---------

$ (0 .46) 

65,563 

' 
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WHO Drug Information, Vol.20, No. 2, 2006 Proposed INN: List 95 

International Nonproprietary Names for 
Pharmaceutical Substances (l~N) 

Notice is hereby given that, in accordance with article 3 of the Procedure for the Selection of Recommended International 
Nonproprietary Names for Pharmaceutical Substances, the names given in the list on the following pages are under 
consideration by the World Health Organization as Proposed International Nonproprietary Names. The inclusion of a name 
in the lists of Proposed International Nonproprietary Names does not imply any recommendation of the use of the substance 
in medicine or pharmacy. 

Lists of Proposed (1-91) and Recommended (1-52) International Nonproprietary Names can be found in Cumulative List 
No. 11, 2004 (available in CD-ROM only). The statements indicating action and use are based largely on information 
supplied by the manufacturer. This information is merely meant to provide an indication of the potential use of new 
substances at the time they are accorded Proposed International Nonproprietary Names. WHO is not in a position either to 
uphold these statements or to comment on the efficacy of the action claimed. Because of their provisional nature, these 
descriptors will neither be revised nor included in the Cumulative Lists of INNs. 

Denominations communes internationales des 
Substances pharmaceutiques (DCI) 
11 est notifie que, conformement aux dispositions de !'article 3 de la Procedure a suivre en vue du choix de Denominations 
communes internationales recommandees pour les Substances pharmaceutiques les denominations ci-dessous sont mises 
a l'etude par !'Organisation mondiale de la Sante en tant que denominations communes intemationales proposees. 
L'inclusion d'une denomination dans les lisles de DCI proposees n'implique aucune recommandation en vue de !'utilisation 
de la substance correspondante en medecine ou en pharmacie. 

On trouvera d'autres lisles de Denominations communes internationales proposees (1-91) et recommandees (1-52) dans 
la Uste recapitufative No. 11, 2004 (disponible sur CD-ROM seulement). Les mentions indiquant les proprietes et les 
indications des substances sont fondees sur les renseignements communiques par le fabricant. Elles ne visent qu'a donner 
une idee de !'utilisation potentielle des nouvelles substances au moment ou elles son! l'objet de propositions de DCI. L'OMS 
n'est pas en mesure de confirmer ces declarations ni de faire de commentaires sur l'efficacite du mode d'action ainsi decrit. 
En raison de leur caractere provisoire, ces informations ne figureront pas dans les lisles recapitulatives de DCI. 

Denominaciones Comunes lnternacionales para 
las Sustancias Farmaceuticas (DCI) 
De conformidad con lo que dispone el parrafo 3 del "Procedimiento de Selecci6n de Denominaciones Comunes 
lntemacionales Recomendadas para las Sustancias Farmaceuticas", se comunica por el presente anuncio que las 
denominaciones detalladas en las paginas siguientes esttm sometidas a estudio por la Organizaci6n Mundial de La Salud 
como Denominaciones Comunes lntemacionales Propuestas. La inclusi6n de una denominaci6n en las listas de las DCl 
Propuestas no supone recomendaci6n alguna en favor del empleo de la sustancia respectiva en medicina o en farmacia. 

Las listas de Denominaciones Comunes lnternacionales Propuestas (1-91) y Recomendadas (1-52) se encuentran 
reunidas en Cumulative List No. 11, 2004 (disponible s61o en CD-ROM). Las indicaciones sobre acci6n y uso que aparecen 
se basan principalmente en la informaci6n facilitada por los fabricantes. Esta informaci6n tiene por objeto dar una idea 
unicamente de las posibilidades de aplicaci6n de las nuevas sustancias a las que se asigna una DCI Propuesta. La OMS 
no esta facultada para respaldar esas indicaciones ni para formular comentarios sobre la eficacia de la acci6n que se 
atribuye al producto. Debido a su caracter provisional, esos datos descriptivos no deben incluirse en las listas 
recapitulativas de DCI. 

115 
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Proposed INN: List 95 WHO Drug Information, Vol.20, No. 2, 2006 

Proposed International Nonproprietary Names: List 95 
Publication date: 21 August 2006 
Comments on, or formal objections to, the proposed names may be forwarded by any person to the INN Programme of the 
World Health Organization within four months of the date of their publication in WHO Drug Information, i.e., for List 95 
Proposed INN not later than 21 December 2006. 

Denominations communes internationales proposees: Liste 95 
Date de publication:21 aout 2006. 
Des observations au des objections formelles a l'egard des denominations proposees peuvent etre adressees par toute 
personne au Programme des Denominations communes internationales de !'Organisation mondiale de la Sante dans un 
delai de quatre mois a compter de la date de leur publication dans WHO Drug Information, c'est a dire pour la Liste 95 de 
DCI Propos~es le 21 decembre 2006 au plus tard. 

Denominaciones Comunes lnternacionales Propuestas: Lista 95 
Fecha de la publicaci6n: el 21 de agosto de 2006 
Cualquier persona puede dirigir observaciones u objeciones respecto de las denominaciones propuestas, al Programa de 
Denominaciones Comunes lnternacionales de la Organizaci6n Mundial de la Salud, en un plazo de cuatro meses, contados 
desde la fecha de su publicaci6n en WHO Drug Information, es decir. para la Lista 95 de DCI Propuestas el 21 de 
diciembre de 2006 a mi\s tardar. 

Proposed INN 
{Lalin, English, French, Spanish) 

DC/ Proposee 

DC/ Propuesta 

abagovomabum* 
abagovomab 

abagovomab 

abagovomab 

116 

Chemical name or description: Action and use: Molecular formula 
Chemical Abstracts Service {CA$) registry number: Graphic formula 

Nom chimique ou description: Proprietes et indications: Formule brute 
Numero dans le registre du GAS: Formute developpee 

Nombre qufmico o descripci6n: Accion y uso: Formula molecular 
Numero de registro def GAS: Formula desarrollada 

immunoglobulin G1, anti-idiotype anti-[anti-(Homo sapiens cancer 
antigen 125, CA 125, MUC-16) Mus musculus monoclonal antibody 
OC125] Mus musculus monoclonal antibody ACA125, clone 3D5 
gamma1 heavy chain disulfide with clone 3D5 kappa light chain; 
(223-223":226-226":228-228") trisdisulfide dimer 
immunological agent, antineoplastic 

immunoglobuline G1, anti-idiolype anti-[anti-(Homo sapiens cancer 
antigen 125, CA 125, MUC-16) anticorps monoclonal murin OC125] 
anlicorps monoclonal murin ACA125, chaine lourdegamma1 du 
clone 3D5 unie par un pant disulfure a la chaine legere kappa du 
clone 3D5; dimere (223-223":226-226":228-228")-trisdisulfure 
agent immunologique, antineop/asique 

inmunoglobulina G1, anti-idiotipo anti-[anti-(Homo sapiens cancer 
antfgeno 125, CA 125, MUC-16) anticuerpo monoclonal murino 
OC125] anticuerpo monoclonal murino ACA125, cadena pesada 
gamma1 del clon 3D5 unida per un puente disulfuro a la cadena 
ligera kappa del clon 3D5; dimero (223-223":226-226":228-228")
trisdisulfuro 
agente inmunotogico, antineoptasico 
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acidum iodofilticum {1231} 
iodofiltic acid ('231) 

acide iodofiltique {'231) 

acido iodofiltico ('2'1) 

aclidinii bromidum 
aclidinium bromide 

bromure d'aclidinium 

bromuro de aclidinio 

Proposed INN: List 95 

792921-10-9 

Heavy chain/Chaine lourde/Cadena pesada 

QVKLQESGAE LARPGASVKL SCKASGYTFT NYWMQWVKQR PGQGLDWIGA so 
IYPGDGNTRY THKFKGKATL TADKSSSTAY MQLSSLASED SGVYYCARGE 100 
GNYAWFAYWG QGTTVTVSSA KTTPPSVYPL APGSAAQTNS MVTLGCLVKG ISO 

YFPEPVTVTW NSGSLSSGVH TFPAVLQSDL YTLSSSVTVP SSTWPSETVT 200 
CNVAHPASST KVDKKIVPRD CGCKPCICTV PEVSSVFI FP PKPKDVLTIT 250 
LTPKVTCVVV DISKDDPEVQ FSWFVDDVEV HTAQTQPREE QFNSTFRSVS 300 
ELPIMHQDWL NGKEFKCRVN SAAFPAPIEK TISKTKGRPK APQVYTIPPP 350 
KEQMAKDKVS LTCMITDFFP EDITVEWQWN GQPAENYKNT QPIMDTDGSY 400 
FVYSKLNVQK SNWEAGNTFT CSVLHEGLHN HHTEKSLSHS PGK 443 

Light chain/Chaine legere/Cadena ligera 

DIELTQSPAS LSASVGETVT ITCQASENIY SYLAWHQQKQ GKSPQLLVYN so 
AKTLAGGVSS RFSGSGSGTH FSLKIKSLQP EDFGIYYCQH HYGILPTFGG 100 
GTKLEIKRAD AAPTVSI FPP SSEQLTSGGA SVVCFLNNFY PKDINVKWKI ISO 

DGSERQNGVL NSWTDQDSKD STYSMSSTLT LTKDEYERHN SYTCEATHKT 200 
STSPIVKSFN RNEC 214 

(3RS)-15-[4-[' 2'I]iodophenyl]3-methylpentadecanoic acid 
radiopharmaceutical 

acide (3RS)-15-( 4-['23l]iodophenyl)-3-methylpentadecano'ique 
radiopharmaceutique 

acido (3RS)-15-( 4-[123I]iodofenil)-3-metilpentadecanoico 
preparacion farmaceutica radiactiva 

1237 48-56-1 

and enantiomer 
et enantiomere 
y enanti6mero 

(3~)-3-[(hydroxy)di(thiophen-2-yl)acetyloxy]-1-(3-phenoxypropyl)-

1,. -azabicyclo[2.2.2]octan-1-ylium bromide 
muscarinic receptor antagonist 

bromure de (3R)-3-[[hydroxybis(thiophen-2-yl)acetyl]oxy]-
1-(3-phenoxypropyl)-1-azoniabicyclo(2.2.2]octane 
antagoniste des recepteurs muscariniques 

br~muro de (3 R)-1-(3-fenoxipropil)-3-[(hidroxi)di(tiofen-2-il)acetiloxi]-

1,. -azabiciclo[2.2.2]octan-1-ilio 
antagonista de los receptores muscarinicos 

320345-99-1 

117 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 306



;I 

Proposed INN: List 95 

afimoxifenum 
afimoxifene 

afimoxifene 

afimoxifeno 

afliberceptum• 
laflibercept 

aflibercept 

aflibercept 

118 
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4-( 1-{4-[2-( di methylamino )ethoxy]phenyl}-2-phenylbut-1-enyl) phenol 
antiestrogen 

4-(1-(4-(2-( d imethyla mino )ethoxy]phenyl]-2-phe nylbut-1-enyl]phenol 
antioestrogene 

4-( 1-[ 4-(2-( d imetilamino )etoxi]fenil]-2-fen i lbut-1-enil]fenol 
antiestr6geno 

OH 

68392-35-8 

and Zisomer 
et l'isomere Z 
y el is6mero Z 

f
d·e, s-.432-lysine-[h_uman.vas .... c. u .. ,lar ~n .. d?thelial growth factor recepto~ 
1-(103-204)-pepbde (contammg lg-like C2-type 2 domain) fusion 

,proteiriwith human vascular,endotnelial growth factor receptor 
i'.2;(206-308)-peptide (containinirlg~like C2-type 3 domain fragment) 
!fusion, protein with human immunciglobulin G1-(227 C-terminal 
(resiilues)-peptide (Fe fragmeni)],i(2f1":211•:214-214')-bisdisulfide 
(dimer -- · 

( anrfiE_genesis inhibitor. 

(211-211 ':214-214')-bisdisulfure du dimere de la des-432-lysine
[recepteur 1 humain du facteur de croissance endothelial vasculaire
(103-204 )-peptide (contenant le domaine lg-like C2-type 2) proteine 
de fusion avec le recepteur 2 humain du facteur de croissance 
endothelial vasculaire-(206-308)-peptide (contenant un fragment du 
domaine lg-like C2-type 3) proteine de fusion avec 
l'immunoglobuline G1 humaine-(227 residus C-terminaux)-peptide 
(fragment Fe)] 
inhibiteur de /'angiogenese 

(211-211 ':214-214')-bisdisulfuro del dimero de la des-432-lisina
[receptor 1 humano del factor de crecimiento endotelial vascular
(103-204)-peptido (que contiene el dominio lg-like C2-tipo 2) 
protefna de fusi6n con el receptor 2 humano del factor de 
crecimiento endotelial vascular-(206-308)-peptido (que contiene un 
fragmento del dominio lg-like C2-tipo 3) protefna de fusi6n con la 
inmunoglobulina G1 humana-(227 restos C-terminales)-peptido 
(fragmento Fe)] 
inhibidor de la angiogenesis 
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aleglitazarum 
aleglitazar 

aleglitazar 

aleglilazar 

alferminogenum tadenovecum• 
alferminogene tadenovec 

alferminogene tadenovec 

alferminogen tadenovec 

Proposed INN: List 95 

(8457,71C78-0) 

I Mollrimer /,Monomerc / Mon6mero 

'! ~ g~~:ifw~~; ,"~~~~ i~ ~~:~. ~~-'=~.-~ G"t'"'i'."i"'c"'~-A""R~""~"'~'"'~"'~""i ~;;crc,Tc-·J""·~°'~L""K~=.~cc~ccgccci-c-~T°'I 
0

'.~~~ 

{~~~~~;~ ,~~~~'~;~~;f ·;~g~~:~~~ ~~i~::~~ ~~;~~~:~~ :;~: 
(RVHEKDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD (250 
(VSHEDPEVKF:' NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDWLN i300 
1:GKEYKCKVsN· KALPAPIEKT· ISKAKGQPRE PQVYTLPPSR DELTKNQVSL foo 
;TCLVKGFYPS DfAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS ,'.i.100 

(~~9q§_~VFSCc!SVM~EALHNH YTQK~LSLSP_~- - - ,. \:!31 

!,Disulfide bridges location/ Position des p__Q!l_!!<!_isu!furej Pos1ciones de los Pl:'~E.t~~~ 
:30-790:10·-1'1_!,l2+·1Rsl_J124•.1Rs' 211-2117 
!;tt.1-~!·f. 246-306 246'-306' 352-4!0 ~5,?'_:410., 

(2S)-2-methoxy-3-{4-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy)-
1-benzothiophen-7 -yl}propanoic acid 
antidiabetic 

acide (2S)-2-methoxy-3-(4-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)= 
ethoxy]-1-benzothiophen-7 -yl]propanorque 
antidiabetique 

acido (2S)-3-{4-[2-(2-fenil-1,3-oxazol-5-metil-4-il)etoxi)-
1-benzotiofen-7 -il}-2-metoxipropanoico 
hipoglucemiante 

475479-34-6 

Recombinant human adenovirus 5 (replication-deficient, E1-deleted) 
containing a human fibroblast growth factor-4 cDNA sequence driven 
by a cytomegalovirus promoter 
gene therapy product - stimulates angiogenesis 

adenovirus 5 humain recombinant (replication-deficient, 
region E1-supprimee) contenant la sequence ADN-copie du 
facteur 4 de croissance du fibroblaste humain sous controle d'un 
promoteur de cytomegalovirus 
produit de therapie genique stimulateur de f'angiogenese 

adenovirus 5 humano recombinante (replicaci6n-<leficiente, con 
delecci6n E1) que contiene la secuencia DNA-copia del factor-4 de 
crecimiento de fibroblastos humanos controlado por un promotor de 
citomegalovirus 
producto para genoterapia,estimulante de la angiogenesis 

473553-86-5 

119 
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Drug Evaluation 

VEGF Trap-Eye for the treatment 
of neovascular age-related 
macular degeneration 
James A Dixon, Scott CN Olivert, Jeffrey L Olson & Naresh Mandava 

University of Colorada Denver, Rocky Mountain Lions Eye Institute, Department of Ophthalmology. 

1675 North Aurora Cour; PO Box 6510, .Mail Stop F-731, Aurora, CO 80045-2500, USA 

Background: Age-related macular degeneration (AMD) affects > 14 million 

individuals worldwide. Although 90% of patients with AMD have the dry 

form, neovascular AMD accounts for the vast majority of patients Who 

develop legal blindness. Until recently, few treatment options existed for 

treatment of neovascular AMD. The advent of anti-VEGF therapy has sig

nificantly improved the safe and effective treatment of neovascular AMD. 

In addition to two anti-VEGF drugs currently in widespread use, ranibizumab 

and bevacizumab, a number of medications tnat·{~terrupt angiogenesis are 

currently under investigation. (One promising_new dru9,is aflibeTceQt~M® 

([@p,±Eye), a fusion protein that'blb~sfall isoforms'igf VtGF.-A,"and!placental) 

(gr'oviith factors-1 and -2. Obj~ctiv~JTo review t~''ttirre~l,l.Wfature and clini

cal trial data reg~rding VEGF _Trap-Ey':-tlqu,,the ~titme~~,)">f neovasc~lar 
AMD. Methods: Literature review. ,Results/conclus10n: ,V,EGF Trap-Eye Is a 

novel anti-VEGF therapy, with Phase•i1rnd II tri;irij~ta:·iM<aicatlng safety, toler-
~ ..... ..,. .... ..._ .. i),,"' cv : .... ~ ... 

ability and efficacy for the treatment of neovascular, AMD. Two Phase Ill clini-
(."',,,.._,, ,~", _. ~c,v 0',J 

cal trials (VIEW-1 and VIE\/¥;2) com,:>ar-fng y~GF'Jrap-Eye to ~an.ibizumab are 
currently continuing an'd),vill provioJ•titaUhsight into the clinical applicability 

of this drug. • ~'- VO• i';·"?~'-'~0 o-· ' 

Keywords: aflib~~t~AMD[anio~enel;"If~:\~:~!ari1ation;VEGE VEGF inhibition, VEGFTrap 
rJJ• r-1>"' ~v 0 ·,t "_/' 
V ~ .,:f:i f?><:" • 

Expert Opin. lnvestit DmgsJ2009)1i8(IO):l-8 
·\"'-' o,·,• ,. 

. ~~ \}>:S' ~z,'\ 
1. lnta:oductionSf''y 

Age-related macular degeneration (AMD) affects > 1.75 million individuals in the 

US and it is estimated that by 2020 this number will increase to almost 3 million [IJ. 

Worldwide, AMD is estimated to affect 14 million people 121. While the vast major

ity of patients suffering from AMD have the dry form, - 80 - 90% of patients who 

develop severe vision loss have the neovascular or 'wet' form of the disease (3J. Until 

recently, healthcare professionals had few options when it came to treating neovascular 

AMD. For many years, subfoveal choroidal neovascularization (CNV) was treated 

with argon laser therapy according to guidelines from the Macular Photocoagulation 

Study 14-12}. This treatment, in the setting of subfoveal disease, was unsatisfactory for 

a nwnber of reasons, including the limited benefits in visual stabilization and the 

high risk of inducing central vision deficits [13]. Treatment outcomes improved with 

the introduction of photodynamic therapy (PDT) which utilized a photosensitizing 

dye (vcrteporfin) to selectively target CNV. While more efficacious than previous 

treatments, patients receiving PDT failed to recover vision and continued to experi

ence a decline in visual acuity [14] and the treatment was of questionable cost 

effectiveness [15]. 

The more recent development of agents that inhibit VEGF has largely 

supplanted these previous treatments. The pathogenesis of CNV in the setting of 

10.1517/13543780903201684 © 2009 lnforma UK ltd ISSN 1354-3784 
All rights reserved: reproduction in whole or in part not permitted 

1 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 309



55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

109 

VEGF Trap-Eye 

AMD is complex; however, there is overwhelming evidence 
that VEGF is a predominant mediator in its,.genesis. VEGF 
receptors are expressed by a number of important cell types 
in the eye, including vascular endothelial cells, choroidal 
fibroblasts, retinal pigment epithelial cells and inflammatory 
cells attracted by hypoxia (16-19]. Higher levels of VEGF 
expression have been demonstrated in animal models 120,211 

and human studies of eyes with AMD [17,22-24] and antago
nism of VEGF in both settings have definitively demon
strated inhibition of neovascularization and vascular permeability. 
VEGF-A is the predominant member of the VEGF family 
targeted by dmgs currently in widespread use; however, the 
group is also comprised of VEGF-B, VEGF-C, VEFG-D and 
placental growth factors-1 and -2. 

Systemic administration of bevacizumab is effective against 
neovascular AMD; however, systemic complications limit its 
use [25]. Accordingly, all anti-VEGF agents for neovascular 
AMD are administered only by inrravitreal injection. The two 
largest studies examining anti-VEGF therapy, the MARINA (26) 

and the ANCHOR (27,28] trials, were randomized, controlled, 
double-masked Phase III clinical trials that together evaluated 
monthly ranibizumab for the tream1ent of all types of neovas
cular AMD. In both trials, 94% of patients with neovascular 
AMD lost fewer than 15 letters of visual acuity at 12 and 
24 months when treated with ranibizumab. Surprisingly, as 
many as 40% of patients in the two trials improved by > 15 
letters from baseline at 2 years. Ranibizumab received the 
FDA approval for all types of neovascular AMO in 2006. 
Based on the results of these two landmark studies, anti-VEGF 
therapies for neovascular AMO have largely replaced previous 
treatment modalities. 

2. Background 

2.1 Overview of the market (unmet needs, 
competitor compounds/in clinical development) 
By far the most commonly used anti-VEGF drugs currently 
in use for neovascular AMD are ranibizumab and bevaci
zumab. Pegaptanib was the first anti-VEGF drug approved 
by the FDA for the treatment of AMO; however, it proved 
less efficacious than current treatments [13] (possibly due to 
its selective binding ofVEGF-165) and is no longer widely 
used in most countries. Ranibizumab is the only drug in 
widespread use currently approved by the FDA for treat
ment of neovascular AMO and is by far the most extensively 
studied [26,27,29,30). It is a recombinant monoclonal antibody 
fragment with a high binding affinity for all isotypes of 
VEGF-A. Bevacizumab, currently being used off-label for 
the treatment of AMD in the US, is a humanized whole 
antibody to VEGF-A used in oncology regimens that also 
binds all isotypes of VEGF-A. Although ranibizumab has 
been shown to have a higher affinity for VEGF-A, it is not 
clear if ranibizumab has superior efficacy to bevacizumab. 
Retrospective and small randomized studies have suggested 
similar efficacy profiles [31.32]. The Comparisons of Age-Related 

Macular Degeneration Treatment Trial (CATT) is a 2-year, 110 
multi-centered, randomized clinical trial comparing ranibi
zumab and bevacizumab for neovascular AMO. Enrollment 
began in February 2008. Despite the off-label status of beva
cizumab, it continues to be a popular treatment choice in the 
US because of the significantly reduced price of treatment 115 
($ 50 - 100 for bevacizumab versus $ 2000 for ranibizumab 
(2008 pricing)). 

As previously mentioned, the MARINA [261 and the 
ANCHOR [27,28] trials examined the efficacy of ranibizumab 
when administered monthly. The time and financial burden 120 
of monthly injections has led to the initiation of studies to 
examine the efficacy of alternative dosing schedules. In the 
PIER study [30), patients initially received monthly injections 
of ranibizumab for 3 months followed by quarterly injec-
tions. Although patient visual acuities actually improved at 125 
3 months, during the quarterly dosing segment visual acuity 
returned to baseline. The PrONTO study [29] looked at as 
needed (p.r.n.) dosing of ranibizumab after three consecutive 
monthly doses. The need for further injections was made on 
the basis of recurrent CNV as evidenced by worsening 130 
vision, retinal thickening on ocular coherence tomography 
(OCT) or abnormalities on fluorescein angiogram (FA). At 
2 years of follow up, 78% of patients had maintained vision 
and vision had improved by > 3 lines in 43% of patients 
with an average of five injections a year. These later studies 135 
seem to indicate that quarterly dosing is associated with 
poorer outcomes bur it may be possible to extend the time 
between injections if the patient is frequently monitored. 
However, even with the p.r.n. dosing utilized in the PrONTO 
study, patients are still required to make monthly visits to the 140 
office with frequent and expensive testing. 

The development of new drugs for neovascular AMO has 
thus focused on both improving efficacy and extending 
duration of action. Most new compounds in development 
are targeted toward inhibition of various steps in the VEGF 145 
signaling pathway. There are a number of drugs in develop-
ment that inhibit the downstream tyrosine kinase cascade 
activated by the binding of VEGF with its receptor 
(VEGFR). Vatalanib is an oral formulation that binds to all 
three VEGFRs and has recently completed Phase I/II study 150 
as adjuvant to PDT and ranibizumab [33]. Topical tyrosine 
kinase inhibitors currently undergoing Phase II clinical stud-
ies include pazopanib [34] and TG100801 [35]. Another 
approach utilizes siRNA to silence genes which express pro-
teins involved in angiogenesis. Bevasiranib, an siRNA that 155 
targets VEGF-A mRNA, showed encouraging Phase I and II 
data, but the Phase III trial was halted in March 2009 for 
projected failure to meet the primary end point [36]. An 

extra antiangiogenic target being developed is pigment 
epithelium-derived factor (PEDF), a potent inhibitor of new 160 
vessel growth. AdGVPEDF.11 D uses an adenovector to 
deliver the PEDF gene to target cells, resulting in the local 
production of PEDF in the treated eye. AdGVPEDF.11D 
has recently completed Phase I clinical trials [37]. Another 164 
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165 recently discovered alternative pathway for decreasing angio
genesis involves inhibition of nicotinic acetylcholine recep
tors. ATG3 (mecamylamine), a topical formulation that 
inhibits the nicotinic acetylcholine receptors, has shown 
promising results in animal and Phase I trials and is currently 

170 undergoing a Phase II study [25). 

2.2 Introduction to compound 
VEGF Trap-Eye is a novel anti-VEGF drug currently in 
commercial development for the treatment of neovascular 

175 AMO by Regeneron Pharmaceuticals, Inc. (Tarrytown, NY, 
USA) in the US and in collaboration with Bayer HealthCare 
(Leverkusen, Germany) in global markets. Structurally, 
VEGF Trap-Eye is a fusion protein of key binding domains 
of human VEGFR-1 and -2 combined with a human IgG 

180 Fe fragment (Figure 1). Functionally, VEGF Trap-Eye acts as 
a receptor decoy with high affinity for all VEGF isoforms, 
binding more rightly than their native receptors. Unlike 
anti-VEGF drugs currently in use, VEGF Trap-Eye 1s 
designed to inhibit placental growth factors- I and -2 in 

185 addition to all isoforms of VEGF-A. 

190 ~~i/ii'!'/i;'~iiii,F, :.;.:10.n....._o:a::tH~e~r~===~ 
==-=-==-=:::.;;;;o"'"'-';.;.;.;m;;;u=a;;.:1..:.0;;.:n=. Both aflibercept 
Trap-Eye are manufactured in bioreactors from industry 
standard Chinese hamster ovary cells that overexpress the 
fusion protein. However, VEGF Trap-Eye undergoes further 

195 purification steps during manufacturing to minimize risk of 
irritation to the eye. VEGF 'frap-Eye is also formulated with 
different buffers and at different concentrations (for buffers 
in common) suitable for the comfortable, non-irritating, 
direct injection into the eye. 

200 
2.4 Pharmacodynamics 
The aflibercept dose that is administered in oncology settings 
is either 4 mg/kg every 2 weeks or 6 mg/kg every 3 weeks, 
which corresponds to 2 mg/(kg week) with either schedule. 

205 The highest intravitreal dose being used in pivotal trials for 
VEGF Trap-Eye is 2 mg/month, which corresponds to at 
least a 280-fold lower potential systemic exposure than in the 
oncology setting. Early trials with aflibercept administered 
intravenously for AMO indicated that doses of 0.3 mg/kg 

210 (21 mg total) were inadequate to fully capture systemic 
VEGF. Thus, the low intravitreal dose of 2 mg allows for 
extended blocking of VEGF in the eye, but would be pre
dicted to give negligible systemic activity as it will be rapidly 
bound to VEGF and inactivated. 

215 
2.s Pharmacokinetics and metabolism 
Aflibercept is cleared from circulation through two pathways: 
by binding to VEGF to form an inactive VEGF-aflibercept 

219 complex and by Fe-receptor or pinocytotic mediated pathways 

Dixon, Oliver, Olson & Mandava 

that end in proteolysis, which are presumed to be similar to 220 
pathways that metabolize antibodies. At very high doses, free 
aflibercept has a terminal half-life of - 17 days in the circu
lation. The half-life of human intravitreal doses is unknown. 
Intravitreal primate doses of ranibizumab have a half-life of 
- 3 days [38]. At low blood levels, clearance of free afliber- 225 
cept is rapid as a result of binding to VEGF with picomolar 

affinity [39]. 

2.6 Clinical efficacy 
2.6.1 Phase I 
A Phase I, randomized, double-blind, placebo-controlled trial 
of intravenous aflibercept (oncology formulation) was com
pleted in 25 patients with AMO. Although systemic afliber-

230 

cept did demonstrate a dose-dependent decrease in retinal 
thickness, the study was halted due to concerns of dose- 235 
dependent toxicity when one patient developed hypertension 
and another proteinuria [40J. 

The safety, tolerability and biological activity of intravitreal 
VEGF Trap-Eye in treatment of neovascular AMD was eval
uated in the two-part Clinical Evaluation of Anti-angiogenesis 240 
in the Retina-I (CLEAR-IT-I) study l41J. The first part was 
a sequential cohort dose-escalation study in which 21 patients 

were monitored for safety, changes in foveal thickness on 
OC'T, best corrected visual acuity (BCVA) and lesion size on 
FA for 6 weeks. No adverse systemic or ocular events were 245 
noted and visual acuity remained stable or improved 2-: 3 
lines in 95% of patients with a mean increase in BCVA 
of 4.6 letters at 6 weeks [42). Patients showed substantially 
decreased foveal thickness [41). 

In the second part, 30 patients received a single intravitreal 250 
injection of either 0.5 or 4 mg of VEGF Trap-Eye and were 
followed for 8 week~. All patients were evaluated for their 
rates of retreatment, changes in BCVA, foveal thickness as 
well as change in total lesion size and area of CNY. Patients 
had ETDRS {Early Treatment of Diabetic Rctinopathy 255 
Study) BCVA ranging from 20/40 to 20/320 with any angio
graphic subtype of CNV at baseline. No serious adverse 
events or ocular inflammation was identified during the 
study. At 8 weeks, the mean decrease in retinal thickness in 

the low dose group was 63.7 µm compared to 175 µm for 260 
the high dose group. Of the first 24 patients to complete the 
study, 11 out of 12 patients in the 0.5 mg dose group 
required retreatrnent in a median of 64 days, compared with 
4 out of 12 in the 4 mg dose group who required retreatment 
in a median of 69 days [43]. 265 

VEGF Trap-Eye has also undergone a small open-label 
safety study for the treatment of diabetic macular edema 
(DME) [44]. The drug was administered as a single 4 mg 
intravitreal injection to five patients with longstanding dia

betes and several previous treatments for DME. The single 270 
injection resulted in a median decrease of central macular 
thickness measured by OCT of 79 µm. BCVA increased by 
9 letters at 4 weeks and regressed to a 3 letter improvement 
at 6 weeks. 274 
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VEGF Trap-Eye 

VEGFR1 VEGFR2 VEGF 
Trap 

Fe 

Ko 

VEGFR1 10 - 30 pM 
VEG FR2 100 - 300 pM 

I VEGF Trap Eye - 0.5 pM I 
111112 

Figure 1. Schematic diagram of VEGF Trap-Eye, a fusion 
protein of binding domains of VEGF receptors-1 and -2 
attached to the Fe fragment of human lgG. 

275 2.6.2 Phase II 
CLEAR-IT-2 trial [45] was a prospective, randomized, 
multi-center, controlled dose- and interval-ranging Phase II 
trial in which 157 patients were randomized to five dose 
groups and treated with VEGF Trap-Eye in one eye. The 

280 mean age of the group was 78.2 years and all angiographic 
subtypes of CNV were represented at baseline. The mean 
ETDRS BCVA in letters at baseline was 56. lwo groups 
received monthly doses of either 0.5 or 2.0 mg for 12 weeks 
(at weeks O, 4, 8 and 12) and three groups received quar-

285 terly doses of either 0.5, 2.0 or 4.0 mg for 12 weeks 
(at weeks O and 12). Following this fixed dosing period, 
patients were treated with the same dose of VEGF Trap-Eye 
on a p.r.n. basis. Criteria for re-dosing included an increase in 
central retinal thickness of:?: 100 µm by OC[ a loss of:?: 5 

290 ETDRS letters in conjunction with recurrent fluid by OCT, 
persistent fluid as indicated by OCT, new onset classic neo
va.scularization, new or persistent leak on FA or new macular 
subretinal hemorrhage. 

Patients initially treated with 2.0 or 0.5 mg ofVEGF Trap-
295 Eye monthly achieved mean improvements of9.0 (p < 0.0001) 

and 5.4 (p < 0.085) ETDRS letters with 29 and 19% gaining, 
respectively, :?: 15 ETDRS letters at 52 weeks. During the 
p.r.n. dosing period, patients initially dosed on a 2.0 mg 
monthly schedule received an average of 1.6 more injections 

300 and those initially dosed on a 0.5 mg monthly schedule 
received an average of 2.5 injections. The median time to first 
reinjection in all groups was 110 days and 19% of patients 
required no more injections at week 52. Patients in these two 

304 monthly dosing groups also displayed mean decreases in 

retinal thickness versus baseline of 143 µm (p < 0.0001) in the 305 
2.0 mg group and 125 pm (p < 0.0001) in the 0.5 mg group 
at 52 weeks as measured by OCT [45]. 

Patients in the three quarterly dosing groups also showed 
mean improvements in BCVA and retinal thickness; how-
ever, they were generally not as profound as the monthly 310 

injection group [45]. 

2.6.3 Phase fl/ 
A two part Phase III trial ofVEGF Trap-Eye was initiated in 
August of 2007. The first part, VIEW 1 (VEGF Trap: 315 
Investigation of Efficacy and safety in Wet age-related macular 
degeneration) [46] will enroll - 1200 atients with neovascu-

320 

ranil:51 m 111s e e eeKs After the first year 
of the study, patients will enter a second year of p.r.n. dosing 
evaluation. The VIEW 2 [47] study has a similar study design 325 
and is currently enrolling patients in Europe, Asia Pacific, 
Japan and Latin America. In both trials, the primary out
come will be the proportion of patients who maintain vision 
at week 52 (defined as a loss of < 15 ETDRS letters). 

330 
2.1 Safety and tolerability 
Based on Phase II study data, VEGF Trap-Eye seems to be 
generally well tolerated with no serious drug-related adverse 
events. In the 157 patients enrolled in CLEAR-IT 2 trial, 
there was one reported case of culture-negative endophthal- 335 
miris not deemed to be related to the study drug. There 
were also two deaths (one from pre-existing pulmonary 
hypertension and one from pancreatic carcinoma) and one 
arterial thromboembolic event (in a patient with a history of 
previous stroke) that occurred during the study period, but 340 
no serious systemic adverse events were deemed related to 
VEGF Trap-Eye administration. The most common adverse 
events reported in the study included conjunctiva! hemor
rhage (38.2%), transient increased intraocular pressure 
(18.5%), refraction disorder (15.9%), retinal hemorrhage 345 
(14.6%), subjective visual acuity loss (13.4%), vitreous 
detachment (11.5%) and eye pain (9.6%) [45]. 

3. Conclusion 
350 

Anti-VEGF therapy has vastly improved the treatment of 
neovascular AMD in terms of both safety and efficacy. The 
ANCHOR [26J and MARINA [27.2s1 trials have established 
ranibizumab as an effective therapy when dosed monthly. It 
has been shown to stabilize vision in 94% of patients and in 355 
almost 40% of patients vision will actually improve by 3 or 
more lines. However, the monthly dosing schedules used in 
these trials present a financial and time burden to patients 
and healthcare practitioners. The more recent PIER [30] and 359 
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360 PrONTO [29) trials have shown that ranibizumab is less 
effective when dosed quarterly, but it may be possible to 
extend the time between injections when patients are 
followed closely with frequent examinations and ancillary 
testing. The most effective dosing regimen and monitoring 

365 program for anti-VEGF therapy has yet to be firmly estab
lished but new treatments are aimed at extending and 
improving on the efficacy of ranibizumab. VEGF Trap-Eye 
differs from established anti-VEGF therapies in its higher 
binding affinity for VEGF-A and its blockage of placental 

370 growth factors-I and -2. Phase I data demonstrated accept
able safety and tolerability of VEGF Trap-Eye in the treat
ment of neovascular AMD. In Phase II study data, patients 
dosed in a similar fashion to the PrONTO trial demon
strated stabilization of their vision that was similar to previ-

375 ous studies of ranibimmab at I year. Of the greatest interest, 
patients dosed at 2.0 mg during the initial monthly dosing 
period required 1.6 injections on average during the p.r.n. 
dosing phase. While this number is difficult to compare 
directly to the number of injections required during the 

380 p.r.n. phase of the PrONTO ranibizumab study, it is prom
ising. A direct comparison of the efficacy ofVEGF Trap-Eye 
versus ranibizumab will be possible with the completion of 
two Phase III trials, the VIEW- I and -2 studies. 

385 4. Expert opinion 

The advent of anti-VEGF therapy for treatment of neovascu
lar AMD has revolutionized therapy for a common blinding 
disease. Before the development of pegaptanib, ranibizumab 

390 and bevacizumab, the diagnosis of neovascular AMD por
tended a prognosis of nearly universal decline in vision, and 
frequently loss of useful vision in the affected eye. 

Current treatment regimens with either ranibizumab or 
bevacizumab now afford stabilization of vision in > 90% 

395 of patients, with significant vision gain in one-third of all 
patients treated. There have been no significant, proven 
adverse systemic effects with the intraocular use of either 
drug. However, limitations of current therapy include the 
need for frequent intraocular injections, as often as 

400 monthly, without a defined stopping point. Each injection 
subjects patients to risks of cataract, intraocular inflamma
tion, retinal detachment and endophthalmitis. A signifi
cant time and financial burden falls on patients during 
their treatment course. 

405 Desirable attributes for emerging therapies for neovascular 
AMD include higher visual improvement rates and decreased 
dosing intervals. For other indications, time-release delivery 
methods have met with some success, including the follow
ing agents: intraocular steroids, including polymeric fluoci-

410 nolone and dexamethasone, lasting 3 years and 6 months, 
respectively [48-S0J, and for a single biologically active 
cytokine, ciliary neurotrophic factor, which is released for a 
period greater than l year by encapsulated, bioengineered, 

4 l 4 implanted cells [5 JJ. While efforts are underway to develop 

Dixon, Oliver, Olson & Mandava 

encapsulated cell technology for sustained-release anti-VEGF 415 
therapy, no investigational drugs or devices have progressed 

yet to clinical trial enrollment. 
VEGF Trap-Eye represents the most promising anti-VEGF 

investigational drug that is currcncly in Phase III trial. VEGF 
Trap-Eye, a decoy VEGF receptor protein, binds all isoforms 420 
of free VEGF with high affinity, in addition to placental 
growth factor. In contrast to current anti-VEGF antibodies, 
which are rapidly cleared, the VEGF-VEGF Trap complex 
is relatively inert, and is degraded more slowly. Due to its 
high binding affinity and the ability to safely inject high 425 
doses into the eye, VEGF Trap-Eye may have longer dura-
tion of effect in the eye. Two Phase III studies in wet AMD, 
VIEW l and VIEW 2, are currently under way and seek to 

compare monthly ranibizumab to monthly or bimonthly 
VEGF Trap-Eye. 430 

Data from the Phase II study with VEG F Trap-Eye were 
positive and the results from the non-inferiority Phase III 
trials will esrablish its efficacy versus ranibizumab. Its adop
tion into clinical practice will depend on efficacy at 4 and 
8 week intervals. If effective at 4 week intervals only, VEGF 435 
Trap-Eye will be adopted into clinical practice if it offers a 
competitive price advantage over ranibizumab. If effective at 
8 week intervals, VEGF Trap-Eye offers the opportunity to 

significantly reduce treatment burden on patients and physi-
cians, and would probably find wide acceptance. The second 440 
p.r.n. dosing stage of the Phase III trial will also provide 
insight into whether VEGF Trap-Eye offers longer duration 
of treatment effectiveness than ranibizumab. 

Data from the VIEW-I and VIEW-2 trials will need to 

be interpreted by clinicians in the context of emerging adju- 445 
vane therapies that may extend the time between anti-VEGF 
therapy injections. Many clinicians now treat patients with 
anti-VEGF therapies in combination with verteporfin PDT. 
Randomized, open-label studies and one large retrospective 
case series database seem to indicate lower rctreatment rates 450 
and improved visual outcomes when compared with mono
therapy [52-55]. As a result, at least cwo prospective, randomized 
trials are currently underway co further examine combination 
verteporfin PDT and anti-VEGF treatments [56.57]. An extra 
combination treannent currently under study is the use of 455 
epiretinal brachytherapy with Strontium-90 combined with 
bevacizumab. A recently published small pilot study showed 
good safety and efficacy with a single application of epiretinal 
radiation and two bevacizumab injections after 12 months [58). 

A larger, multi-center Phase III trial is underway [59J. 460 
Anti-VEGF agents are currently only approved for the 

treatment of exudative AMD. The multifaccorial nature of 
DME, including non-VEGF mediated causes such as peri-
cyte and endothelial cell damage and tractional mecha
nisms, has made treatment of this condition difficult using 465 
current modalities. Clinical studies are underway with anti-
VEG F agents in DME and retinal vein occlusion. VEGF 
Trap-Eye is under Phase II investigation in DME and 
Phase III investigation in central retinal vein occlusion. The 469 
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478 

VEGF Trap-Eye 

FDA approval ofVEGF Trap-Eye for these indications would 

significantly add to the ophthalmologists' armamentarium for 

treatment of retinal vascular disease. 

promising investigational drug that, if approved, will improve 479 

. ophthalmologists' ability to treat neovascular AMD. 480 

Declaration of interest Eventually, injectable agents targeting the VEGF pathway 

may be supplanted by implantable devices that deliver polymer

bound drug or manufacture the protein in vivo. Further thera

pies for neovascular AMD such as targeted radiation may confer 

extra treatment benefit. In the meantime, VEGF Trap-Eye is a 

SCN Oliver is a clinical investigator for Genentech and 
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PART I. FINANCIAL INFORMATION 
ITEM 1. FINANCIAL STATEMENTS 

REGENERON PHARMACEUTICALS, INC. 
CONDENSED BALANCE SHEETS AT SEPTEMBER 30, 2007 AND DECEMBER 31, 2006 (Unaudited) 
(In thousands, except share data) 

l ---. ·---- - ---· - - - -
Current assets 

September 30, 
2007 

December 31, 
2006 

'-_Cash and_cash equivalents. -· . ____ -·- _ _ _ -:--_ ---~-----~~~_ .. _-_-_·- _-_ ~--- ~-- ____ ____,$ __ 97,416 $ _237,876] 
Marketable securities 299,566 221,400 

:"' Accounts receivable · · · · · J_0;268 ____ Z,493] 
Prepaid expenses and other current assets . . . . - . 14 070 3,215 

[---i'otafcurrent assets__ -·-. - •. ---__________ -------· ---------·· . --· _____ 422,620 . _ . 469,981] 

Restricted cash ___ ___ 1,600 
Marketable securities · · · · ·· ·· · ----· .... ~ -··-·.... _____ _ 98,?iQ _· __ 

1,600 
61,983] 
49,353 

-- 2/70~ 
froperty, pl_<1_11t, _,_md eqiil?ITI~!!.t.:At cos_i: net of acc_~!ll~ta!e_d depreciati~~ ~d'a~o~fa:~~~~ - -- -- - -- . . 49,358- - - . 
Other assets _ _ __ _ ___ ____ _ _ _ _ _ · ---- - - 1408 · 

Total assets $ 573,096 $ 585,090 

' " -
Current liabilities 
~._-Accounts-payable and ·accruel expenses __ =. -_-·:_ :-==~-.=-..:-_==~~~-~- ·-: _:-~_ .. _-:: ------$_ 21,8n ____ ~·L_ 2I:.i11I 

Deferred revenue, current portion r----- ------ . -... . . ... -- -- .. ---- -- - -----
;_ ____ Total current liabilities____ _ _ __ 

68,814 23,543 -------==-~--~::_-_-_-__ . ____ .. ___ ------------=-~6=_,-':-68;;.-',6 ____ _ 45,014! 

Deferred revenue 
Notes payable 

Total liabilities 

:commitments and contingencies . 

Stockholders' equity 
: -Preferred stock,-$,0i par value; ·30;000,000 shares authorized; issueci anfoytstan.d'ing:none _ 

Class A Stock, convertible, $.00 l par value; 40,000,000 shares authorized; 
shares issued and outstanding -2,260,266 in 2007 and 2,270,353 in 2006 

; Common Stock, $.001 par value; .160,000,000 shares authorized; . . . 
• __ shares issued and outstanding - 63,825,329_ in 2007_ and 63,130,962)n2()06 __ _ 

Additional paid-in capital _ _ ________ _ 
: · -Accumulate-d deficit - - -- -~~- ______ ~ ____ _ 

Accumulated other comprehensive loss 
--Total stockholders'-equity - -- -

Total liabilities and stockholders' equity 

125,013 123,452 
-------200,060 _ . 200,0()0 '. 

421,699 368,466 

--, 
I - . - . 

2 2 

-----~~---~ ~:~~ -_--:-· -J 
931,482 904,407 -=--------_-_---,-.-(?8oj,iKC~ _ (687,6i1j 

__ ____.("'-5·) (231) 
151,397 - 216,624] 

$ 573,096 $ 585,090 

The accompanying notes are an integral part of the financial statements. 
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REGENERON PHARMACEUTICALS, INC. 
CONDENSED STATEMENTS OF OPERA TIO NS (Unaudited) 
(In thousands, except per share data) 

Three months ended September 30, 
2007 2006 

- -_ --- --- (38,667) (28,257) 

,Ot~er __ inc_o_me ( exp_(m_s~L __ 
, _ Investment income _____ _ 
_ ___ IEte!est_e_)(J'~nse 

Nine months ended September 30, 

$ 

2007 2006 

4t,8.73 $ 

Cs,421 
602294 

l 
j 

41,026 
12,075] 

532101 l 

- ·1 i,023; 
(9,033) 
1 990: 

,Net loss before C(!lllUJ_ati'{~ ~fft:ct of a change ill ac:cCJl;!_n_ting princ\ple ______ 0_~,838) _(27,410) __ (92,529) __ _ (72,179) 

813; 

$ (71,366) 

Cumulative effect of adopting Statement of Financial Accounting 
! Standards No. 123R ("SFAS 123R") 

Net loss $ (35,838) $ (27AIO) $ (922529) 

Nei loss per-share amouriis,basic and diluted: _ - :- --~- . - ··-: - ~------~- -~ . - - ----- --------- ------ •··1 
Net loss before cumulative effect of a change in accounting principle _ $ J0.54) ____ -$---~(o.48):-];- -(1.40) _ - -_ $ _ (!.27) 

~ Cu111ulative effect ofadoptingSFASJ23R _ ___ ____ __ __ _____ _ ____ _ _ _ ___ 0.021 

Net loss $ (0.54) $ (0.48) $ (1.40) $ (1.25) 

:Weighted average shares outstanding;-basic and"dilutecr - 66,069 

The accompanying notes are an integral part of the financial statements. 
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REGENERON PHARMACEUTICALS, INC. 
CONDENSED STATEMENT OF STOCKHOLDERS' EQUITY (Unaudited) 
For the nine months ended September 30, 2007 
(In thousands) 

Additional 
Accumulated 

Other Total 

Class A Stock Common Stock Paid-in Accumulated Comprehensive Stockholders' Comprehensive 
Loss 

llalance, December 31, 2_006 __ _ 
, Shares __ Amount---~---~~-----~- Deficit ·-- Loss Equity 
_2,270 _____ $ ___ 2 ____ 63,)31 ____ $., __ 63 ___ $_904,407 $ _(687,617} __ $ ___ (231) __ $ __ 216,624 ______ __,J 

Issuance of Common Stock in 
connection with exercise of stock 
options, net of share_s tend_ered 6_JJ 

Isruanceot COffiffiOn StoCfiri =-- ·---------------
, connection with Company 40l(k) 
, __ $ayings Pla~ contri!,ution ·~- ___ --~-
Conversion of Class A Stock to 
__ Co_m1t1o~S_tock _________ • ________ (10) ____________ 1_0 __ 

St(lck-based c_o~pei:1s3:ticm ~xp~n_se ~- _ ___ _ __ --·· ____ ............ ~ -· 
Net loss 

------~-~-5,,_1~70 ____________________ 5,171 

-= ~_·-_ _:-:~)o.s.3& ___________ ---•-----. :___20,~~tL __ . _____ :.-:::J 
-- -.- _____ (~2,5]9) _ _ ----- _ <~-~_?_?) $ (92,lli\ 

Change ltl net iinreal12ed ioss on 
l , m_ar~etable_ se!=_uritie~ ,_ _ -- ... ____ ---~- ~-- ________ _ ---~n-6 m mj 

Balance, Septem her 30, 2007 $ (780 146) (5) $ 151 397 (92 303) 

The accompanying notes are an integral part of the financial statements. 
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REGENERON PHARMACEUTICALS, INC. 
CONDENSED STATEMENTS OF CASH FLOWS (Unaudited) 
(In thousands) 

.~a_s.b fl~~~ f!:.olll ip~e~ti11g .a_ct}yjtie_s ______ . __ _ 
Purchases of marketable securities 
Sales or m'aturities of marketable securities 
Capital expenditures - '' '' ' ' ,. ' ' ' 

Net cash (used in) provided by investing activities 

~C~S5-ti9~s~lrpffi fiiia~Cillg·actiVitleS-- ,, -- -- -~-~-
Net proceeds from the issuance of Common Stock 

, ·otiier-- ···-- -- -- -- --·-- - - ··•· 

Net cash provided by financing activities 

Cash and cash equivalents at beginning of period 

:cash ·andcasiiequivaletrts·ai end of period 

The accompanying notes are an integral part of the financial statements. 
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237,876 

$ 97,416 

- ~ - ) 

4,883 
- -· 390: 

5,273 

(16,846) 

184,508 

$ 167,66f 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

1. Interim Financial Statements 

The interim Condensed Financial Statements ofRegeneron Pharmaceuticals, Inc. ("Regeneron" or the "Company") have been prepared in 
accordance with the instructions to Form 10-Q and Article IO of Regulation S-X. Accordingly, they do not include all information and 
disclosures necessary for a presentation of the Company's financial position, results of operations, and cash flows in conformity with accounting 
principles generally accepted in the United States of America. In the opin'ion of management, these financial statements reflect all adjustments, 
consisting only of normal recurring accruals, necessary for a fair presentation of the Company's financial position, results of operations, and cash 

flows for such periods. The results of operations for any interim periods are not necessarily indicative of the results for the full year. The 
December 31, 2006 Condensed Balance Sheet data were derived from audited financial statements, but do not include all disclosures required by 
accounting principles generally accepted in the United States of America. These financial statements should be read in conjunction with the 
financial statements and notes thereto contained in the Company's Annual Report on Form 10-K for the year ended December 31, 2006. 

2. Per Share Data 

The Company's basic and diluted net loss per share amounts have been computed by dividing net loss by the weighted average number of 
shares of Common Stock and Class A Stock outstanding. Net loss per share is presented on a combined basis, inclusive of Common Stock and 
Class A Stock outstanding, as each class of stock has equivalent economic rights. For the three and nine months ended September 30, 2007 and 

· 2006, the Company reported net losses; therefore, no common stock equivalents were included in the computation of diluted net loss per share 
for these periods, since such inclusion would have been antidilutive. The calculations of basic and diluted net loss per share are as follows: 

~et loss (Numerator)_ 

Weighted-average shares, in thousands (Denominator) 

Basic anc(diluted net loss per share-

Weighted-average shares, in thousands (Denominator) 

Basic ·anc( dilutecf~et foss·p-ershare· ___ , _-_ __ -

7 

Three Months Ended September 30 
2007 2006 

$(35,838)_ __ - - $(27,410)___] 

66,069 57,011 

Nine Months Ended September 30
1 

2007 2006 

. . __ ---=--=---~-$,--(9--=_2=,5~_2-:9)-_ -- $(71,366). .. J 

65,861 56,884 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 325



Table of Contents 

REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

Shares issuable upon the exercise of stock options, vesting of restricted stock awards, and conversion of convertible debt, which have been 

excluded from the September 30, 2007 and 2006 diluted per share amounts because their effect would have been antidilutive, include the 

following: 

Convertible Debt: 
_weigilted average number, in thousands __ · 
Conversion price 

Stock Options:_~ ________ . ____ _ ___ _ _ ~~--=:~--~-=--~-~-~---=-= ~-~-~-
Weighted average number, in thousands 

~- ·weighted average ex~rcise"_i;rice - - --- --

Restricted Stock: 
: · ·weighted average nuiliber~in thousands 

Convertible Debt: 
: - -Weighted average number, in thousands- - ~-

Conversion price 

3. Statement of Cash Flows 

Supplemental disclosure of noncash investing and financing activities: 

Three months ended September 30 
2007 2006 

--------- 6,611 --- -- ---- _6,611:=] 
$ 30.25 $ 30.25 

Nine months ended September 30, 
2007 2006 

•-•-w • --

•- --- - -------- - _J 
15,308 14,220 

__ -_ --=-~-$=--15Jl6 ____ - - -fTf:3f ~ 

... ·• 6,611 ___ _ 
$ 30.25 

31 _ ) 

"i5,6fl 
$- 30.25 

Included in accounts payable and accrued expenses at September 30, 2007 and December 31, 2006 are $0.9 million and $0.8 million, 

respectively, of accrued capital expenditures. Included in accounts payable and accrued expenses at September 30, 2006 and December 31, 2005 

are $0.4 million and $0.2 million, respectively, of accrued capital expenditures. 

Included in accounts payable and accrued expenses at December 31, 2006 and 2005 are $1.4 million and $1.9 million, respectively, of 

accrued Company 40l(k) Savings Plan contribution expense. In the first quarter of2007 and 2006, the Company contributed 64,532 and 120,960 

shares, respectively, of Common Stock to the 401 (k) Savings Plan in satisfaction of these obligations. 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

Included in marketable securities at September 30, 2007 and December 31, 2006 are $2.5 million and $1.5 million, respectively, of accrued 

interest income. Included in marketable securities at September 30, 2006 and December 31, 2005 are $0.4 million and $1.2 million, respectively, 

of accrued interest income. 

4. Accounts Receivable 

Accounts receivable as of September 30, 2007 and December 31, 2006 consist of the following: 

Recei_vable from_ the Sanofi-aventis Group . . . - -- - - . - - .. - . - - --- --------
Receivable from National Institutes of Health 
Receivable from Bayer HealthCare LLC_ _ _ · __ _ ___ _ _ · · __ -___________ _ 
Other 
r - -• ---- --·---, 
~--·--·,., 

5. Accounts Payable and Accrued Expenses 

September 30, 
2007 

$_._7,075 
2,227 

December 31, 
2006 

__ $_6,~00] 
549 

l,3_87 __ _ 
279 44 

$ 10,968 $ 1,493J 

Accounts payable and accrued expenses as of September 30, 2007 and December 31, 2006 consist of the following: 

A~C-o~~ts"PiiY~bie~ _ -~ .. ----==_~~.~- ~ _ ____ _ -· 
Accrued !)ayroll and related costs 
Accrued_ clinical triaf expense - -- - - -
Accrued expenses, other __ --~ -~ __ ____ _ _ __ 
fQ!~rii.t"p-ayable on convertj~~ t{9tes~-.: ---

6. Comprehensive Loss 

September 30, December 31, 
2007 2006 

$ --- _5,330_- _- -$ -- 4,349; 
7,837 9,932 

-=--~_5,084 -. : ·:. 2,606~ 

------------- 4,579 ------ -- 2,292, 
__ 5~,0_4_2 ·-- -- 2,292; 
$ 27,872 $ 21,471 

Comprehensive loss represents the change in net assets of a business enterprise during a period from transactions and other events and 

circumstances from non-owner sources. Comprehensive loss of the Company includes net loss adjusted for the change in net unrealized gain 

(loss) on marketable securities. The net effect ofincome taxes on comprehensive loss is immaterial. For the three and nine months ended 

September 30, 2007 and 2006, the components of comprehensive loss are: 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

Three months ended September 30. 
2007 2006 

Nei IOs~t ., - -----~ -·· --- --- -
Change in net unrealiz~d gai~-(loss) ~n-ma~ketable sec"urities -

===---~---~-- -- ------- )(35,838)._ ___ $(27,410) 

r-•w, -- --- • ..... • - ~-•~ ~•• ......... ••••--- • •- "••---• • n,~ - -,., •-~--•- •• - ••-- -• ~-~ • - • - ~ 

L_Total comprehensive)Qss __ _ __ _ ___ ___ __ __ __ _ _ _ ___________ _ 
______ ----'---'51"'"'"1 378;i 

$ (35,327) $ (27,032). ---------
Nine months ended September 302 

2007 2006 

Netloss • - · 
change" in-n"et-unr-;;-alized-gain-(loss )on markctable "securities- - - . 

_$_(9?,5_?_9) __ $. (71,}§<5)) 
226 375 

: fotafcomprehe11sfveioss-~-~----~- ::~:_- ~=--~--
7. Accounting for Collaboration with Bayer HealthCare 

In 0ct?6~r ~006:~Gom~~Y, entereo int license ano collal5oration agreem'e~!il~l!~l~!t~~~~$~J~~.~~'.~~y,@~qi;> ana 
,commer~mJ1ze outs11:le tlie UJmteo State~, tne__._,,~ anY,'s :V.EGE ffra for th~enttof~).'.eid1s_eas~6:xi1localtaom1mstrafionf(~J:[G.faT@R· 
(i:::few),Under the terms of the agreement, Bayer made a non-refundable up-front payment to the Company of$75.0 million. In 2007, agreed upon 
VEGF Trap-Eye development expenses incurred by both companies under a global development plan will be shared as follows: Up to the first 
$50.0 million will be shared equally; Regeneron is solely responsible for the next $40.0 million; over $90.0 million will be shared equally. 
Through September 30, 2007, reimbursements from Bayer HealthCare of the Company's VEGF Trap-Eye development expenses totaled 
$12.9 million, of which $1.4 million was receivable at September 30, 2007. Neither party was reimbursed for any development expenses that it 
incurred prior to 2007. In addition, in August 2007, the Company received a $20.0 million milestone payment from Bayer HealthCare following 
dosing of the first patient in the Phase 3 study of the VEGF Trap-Eye in the neovascular form of age-related macular degeneration ("wet 
AMD"). 

The Company and Bayer HealthCare are currently formalizing the global development plans for the VEGF Trap-Eye in wet AMD and 
diabetic macular edema. The plans will include estimated development steps, time lines, and costs, as well as the projected responsibilities of and 
costs to be incurred by each of the companies. Pending completion of these plans, all payments received or receivable by the Company from 
Bayer HealthCare through September 30, 2007, totaling $107.9 million, have been fully deferred and included in deferred revenue for financial 
statement purposes. When the plans are formalized later this year, the Company will determine the appropriate accounting policy for payments 
from Bayer HealthCare and the financial statement classifications and periods in which past and future payments (including the $75.0 million 
up-front payment, development and regulatory milestone payments, and reimbursements ofRegeneron development expenses) will be 
recognized in the Company's Statement of Operations. In the period when the Company commences recognizing previously deferred payments 
from Bayer HealthCare, the Company anticipates recording a cumulative catch-up for the period since inception of the collaboration in 
October 2006, which cannot be quantified at this time. 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

8. 2007 License Agreements 

AstraZeneca 

In February 2007, the Company entered into a non-exclusive license agreement with AstraZeneca UK Limited that allows AstraZeneca to 
utilize the Company's Veloclmmune ®technology in its internal research programs to discover human monoclonal antibodies. Under the terms of 
the agreement, AstraZeneca made a $20.0 million non-refundable up-front payment to the Company which was deferred and is being recognized 
as revenue ratably over the twelve month period beginning in February 2007. AstraZeneca also will make up to five additional annual payments 
of $20.0 million, subject to its ability to terminate the agreement after making the first three additional payments or earlier if the technology does 
not meet minimum performance criteria. These additional payments will be recognized as revenue ratably over their respective annual license 
periods. The Company is entitled to receive a mid-single-digit royalty on any future sales of antibody products discovered by AstraZeneca using 
the Company's Veloclmmune technology. For the nine months ended September 30, 2007, the Company recognized $12.1 million ofrevenue in 
connection with the AstraZeneca license agreement. At September 30, 2007, deferred revenue was $7.9 million. 

Astellas 

In March 2007, the Company entered into a non-exclusive license agreement with Astellas Pharma Inc. that allows Astellas to utilize the 
Company's Veloclmmune technology in its internal research programs to discover human monoclonal antibodies. Under the terms of the 
agreement, Astellas made a $20.0 million non-refundable up-front payment to the Company, which was deferred and is being recognized as 
revenue ratably over the twelve month period beginning in June 2007. Astellas also will make up to five additional annual payments of 
$20.0 million, subject to its ability to terminate the agreement after making the first three additional payments or earlier if the technology does 
not meet minimum performance criteria. These additional payments will be recognized as revenue ratably over their respective annual license 
periods. The Company is entitled to receive a mid-single-digit royalty on any future sales of antibody products discovered by Astellas using the 
Company's Veloclmmune technology. For the nine months ended September 30, 2007, the Company recognized $6.3 million ofrevenue in 
connection with the Astellas license agreement. At September 30, 2007, deferred revenue was $13.7 million. 

9. Income Taxes 

Effective January l, 2007, the Company adopted the provisions of Financial Accounting Standards Board ("FASB") Interpretation No. 48 
("FIN 48"), Accounting for Uncertainty in Income Taxes - an interpretation of FASB Statement No. 109. The implementation of FIN 48 had 

l l 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 329



Table of Contents 

REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

no impact on the Company's financial statements as the Company has no unrecognized tax benefits. 

The Company is primarily subject to U.S. federal and New York State income tax. The Company's 1992 and subsequent tax years remain 

open to examination by U.S. federal and state tax authorities. 

The Company's policy is to recognize interest and penalties related to income tax matters in income tax expense. As of January I and 

September 30, 2007, the Company had no accruals for interest or penalties related to income tax matters. 

10. Legal Matters 

From time to time, the Company is a party to legal proceedings in the course of the Company's business. The Company does not expect any 

such current legal proceedings to have a material adverse effect on the Company's business or financial condition. 

11. Segment Information 

Through 2006, the Company's operations were managed in two business segments: research and development, and contract manufacturing. 

Research and development: Includes all activities related to the discovery of pharmaceutical products for the treatment of serious medical 

conditions, and the development and commercialization of these discoveries. Also includes revenues and expenses related to activities conducted 

under contract research and technology licensing agreements. 

Contract manufacturing: Includes all revenues and expenses related to the commercial production of products under contract manufacturing 

arrangements. During 2006, the Company produced a vaccine intermediate for Merck & Co., Inc. under a manufacturing agreement, which 

expired in October 2006. 

Due to the expiration of the Company's manufacturing agreement with Merck in October 2006, beginning in 2007, the Company only has a 

research and development business segment. Therefore, segment information has not been provided for 2007 in the table below. 

The following table presents information about reported segments for the three and nine months ended September 30, 2006. 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

Three months ended September 30, 2006 

Research & Contract Reconciling 

. . ~--- _ _____ __ ___ ____ ___ ________ _ _ Development Manufacturing Items Total 

Revenues_ _ ____________________________ $__11,448 ____ $_:l,176_ $ 15,62.J_J 

Depreciation and amortization _ . . . . 3,447 . __ _,..<_1l __ _c.$ __ 2_6 __ 1 ~---..,.!',; ____ ~_ ~-__ :J 
1'!on-cl:1Sll_ compensation_expense_ _ _ -- -- -- _ ----- _ ---- _____ 4,632 --- 130_ _ 
Intereste)(pense ___ __ ________ 3,011 3,011 

Net (loss).income_·__ _ -. . ____ .. _________ . ___ ·------=-=-·-(2°9)79) :-=. _J,122 _____ 847!2l (27,fToO 

Capital expenditures 441 441 

Nine months ended September 30, 2006 

Research & Contract Reconciling 
Development Manufacturing Items Total 

Revenues . -- --------··· ___ $_41,026 _____ -__ $J2,075 - ___ $_53,lOJ_J 

Depreciationand amorti~ation _____ . 10,413 _(]) $ 783 11,196 

Non-cash compensation~expe~se~-= - =-==--~--~-~:- ___ ,13,220 ___ ·=._ -~-~32_2 __ -_-_-_-.. _-·-:::-csf3}J_:;l -~=-=j2,729.=) 
Interest expense ____ 9,033 9,033 
Net (iossj incoine _- ____ --~- -- - -- _____ - -- - ·-------- ... - - - ----·as,s28) -__ - - _ })59 2,8Ql9I=-=. :.-C1l,366LJ 

_9apital ~xpenclitl!l"e~ _ ____ _ . _ __ 1,409 1,409 
;rotalassets ______ ---·--··- -- __ -- -------_ ._- - ------ ___ ,, __ 57,530_----. f,445 ~9.<>,21J~ ____ 355,l86 _l 

(L) Depreciation and amortization related to contract manufacturing was capitalized into inventory and included in contract manufacturing 

expense when the product was shipped. 

<2) Represents investment income, net of interest expense related primarily to convertible notes issued in October 2001. For the nine months 

ended September 30, 2006, also includes the cumulative effect of adopting Statement of Financial Accounting Standards No. ("SFAS") 

123R, Share-Based Payment. 

<3) Represents the cumulative effect of adopting SFAS 123R. 

(4) Includes cash and cash equivalents, marketable securities, restricted cash (where applicable), prepaid expenses and other current assets, and 

other assets. 

12. Future Impact of Recently Issued Accounting Standards 

In February 2007, the FASB issued SFAS 159, The Fair Value Option/or Financial Assets and Financial Liabilities. SFAS 159 permits 

entities to choose to measure many financial instruments and certain other items at fair value. The objective is to improve financial reporting by 

providing entities with the opportunity to mitigate volatility in reported earnings caused by measuring related assets and liabilities differently 

without having to apply complex hedge accounting provisions. SF AS 159 is effective for financial statements issued for fiscal years beginning 

after November 15, 2007. The Company will be required to adopt SF AS 159 effective 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

for the fiscal year beginning January 1, 2008. Management is currently evaluating the potential impact of adopting SFAS 159 on the Company's 

financial statements. 

In June 2007, the Emerging Issues Task Force issued Statement No. 07-3, Accounting for Non-refundable Advance Payments for Goods or 

Services to Be Used in Future Research and Development Activities ("EITF 07-3"). EITF 07-3 addresses how entities involved in research and 

development activities should account for the non-refundable portion of an advance payment made for future research and development 

activities and requires that such payments be deferred and capitalized, and recognized as an expense when the goods are delivered or the related 

services are performed. EITF 07-3 is effective for fiscal years beginning after December 15, 2007, including interim periods within those fiscal 

years. The Company will be required to adopt EITF 07-3 effective for the fiscal year beginning January l, 2008. Management believes that the 

future adoption ofEITF 07-3 will not have a material impact on the Company's financial statements. 

13. Subsequent Events 

Purchase of Building - Rensselaer, New York 

In June 2007, the Company exercised a purchase option on a building in Rensselaer, New York, in which the Company leased manufacturing, 

office, and warehouse space in a portion of the building. The Company completed the purchase of this property (land and building) in 

October 2007 at a cost of approximately $9 million. 

Amendment to Operating Lease - Tarrytown, New York Facilities 

The Company leases laboratory and office facilities in Tarrytown, New York. In December 2006, the Company entered into a new agreement 

to lease laboratory and office space that is now under construction and expected to be completed in mid-2009 at the Company's current 

Tarrytown location, plus retain a portion of the Company's existing space. In October 2007, the Company amended the December 2006 

operating lease agreement to increase the amount of new space the Company will lease. The term of the lease is now expected to commence in 

mid-2008 and will expire approximately 16 years later. Other terms and conditions, as previously described in the Company's Form 10-K for the 

year ended December 31, 2006, remain unchanged. 

In connection with these two subsequent events, the Company's previously disclosed total estimated future minimum noncancelable lease 

commitments under operating leases, as per the Company's Form 10-K for the year ended December 31, 2006, will decrease to $4.6 million and 

$9.3 million for the years ended December 31, 2008 and 2009, respectively, and increase to $14.2 million and $14.4 million for the years ended 

December 31, 20 l O and 2011, respectively, and to $204.2 million, in the aggregate, for years subsequent to 2011. 
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Item 2. Management's Discussion and Analysis of Financial Condition and Results of Operations 

The discussion below contains forward-looking statements that involve risks and uncertainties relating to future events and the future 
financial performance of Regeneron Pharmaceuticals, Inc. and actual events or results may differ materially. These statements concern, among 
other things, the possible success and therapeutic applications of our product candidates and research programs, the timing and nature of the 
clinical and research programs now underway or planned, and the future sources and uses of capital and our financial needs. These statements 
are made by us based on management's current beliefs and judgment. In evaluating such statements, stockholders and potential investors should 
specifically consider the various factors identified under the caption "Risk Factors" which could cause actual results to differ materially from 
those indicated by such forward-looking statements. We do not undertake any obligation to update publicly any forward-looking statement, 
whether as a result of new information, future events, or otherwise, except as required by law. 

Overview 

Regeneron Pharmaceuticals, Inc. is a biopha1maceutical company that discovers, develops, and intends to commercialize pharmaceutical 

pro?uct~ for the treat~en~ of ~eriou_s ~edical conditionsJY ~ are curr~_nJlxJ,ocu1ed on threfu dev,:lop~e~t ~.~I'.1n,}~:,5jl?_1:1~~e~(I~_;J, _Tr~,, ) i~. __ . 
vanous mflammatory md1cat1ons,fatl!15ercegt1(iY,EGFATraJJ)knToncolog_y~;ano!'tHe\:v;EGFJiTra'jt~y:°mformulat1on,m·eye.·d1seases\uSmg1mtraocula~ 
r'd~littlrm,Aflibercept is being developed in oncology in collaboration with the sanofi-aventis Group. The VEGF Trap-Eye is being developed in 
collaboration with Bayer HealthCare LLC. Our preclinical research programs are in the areas of oncology and angiogenesis, ophthalmology, 
metabolic and related diseases, muscle diseases and disorders, inflammation and immune diseases, bone and cartilage, pain, and cardiovascular 
diseases. We expect that our next generation of product candidates will be based on our proprietary technologies for developing human 
monoclonal antibodies. Developing and commercializing new medicines entails significant risk and expense. Since inception, we have not 
generated any sales or profits from the commercialization of any of our product candidates. 

Our core business strategy is to maintain a strong foundation in basic scientific research and discovery-enabling technology and combine that 
foundation with our manufacturing and clinical development capabilities to build a successful, integrated biopharmaceutical company. We 
believe that our ability to develop product candidates is enhanced by the application of our technology platforms. Our discovery platforms are 
designed to identify specific genes of therapeutic interest for a particular disease or cell type and validate targets through high-throughput 
production of mammalian models. Our human monoclonal antibody technology ( Veloclmmune ®) and cell line expression technologies may 
then be utilized to design and produce new product candidates directed against the disease target. Based on the Veloclmmune platform which we 
believe, in conjunction with our other proprietary technologies, can accelerate the development of fully human monoclonal antibodies, we plan 
to move our first new antibody product candidate into clinical trials in the fomih quarter of 2007. We plan to introduce two new antibody 
product candidates into clinical development each year, beginning in 2008. We continue to invest in the development of enabling technologies to 
assist in our efforts to identify, develop, and commercialize new product candidates. 
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Clinical Programs: 

Below is a summary of the status of our clinical candidates: 

1. Rilonacept - Inflammatory Diseases 

Rilonacept (IL-1 Trap) is a protein-based product candidate designed to bind the interleukin-1 ( called IL-1) cytokine and prevent its 

interaction with cell surface receptors. We are evaluating rilonacept in a number of diseases and disorders where IL-1 may play an important 

role, including a group of rare diseases called Cryopyrin-Associated Periodic Syndromes (CAPS) and other diseases associated with 

inflammation. 

We recently submitted a Biologics License Application (BLA) to the U.S. Food and Drug Administration (FDA) for rilonacept in CAPS. In 

August 2007, the FDA granted priority review status to the BLA for rilonacept for the long-term treatment of CAPS. The FDA previously 

granted Orphan Drug status and Fast Track designation to rilonacept for the treatment of CAPS. In July 2007, rilonacept also received Orphan 

Drug designation in the European Union for the treatment of CAPS. In November 2007, we announced that we received notification from the 

FDA that the action date for the FDA's priority review of the BLA for rilonacept had been extended three months to February 29, 2008. 

CAPS represents a group of rare inherited auto-inflammatory conditions, including Familial Cold Autoinflammatory Syndrome (FCAS) and 

Muckle-Wells Syndrome (MWS). CAPS also includes Neonatal Onset Multisystem Inflammatory Disease (NOMID). Rilonacept has not been 

studied, and is not expected to be indicated, for the treatment ofNOMID. The syndromes included in CAPS are characterized by spontaneous, 

systemic inflammation and are termed auto-inflammatory disorders. A novel feature of these conditions (particularly FCAS and MWS) is that 

exposure to mild degrees of cold temperature can provoke a major inflammatory episode that occurs within hours. CAPS is caused by a range of 

mutations in the gene CJASJ (also known as NLRP3) which encodes a protein named cryopyrin. Currently, there are no medicines approved for 

the treatment of CAPS. 

We recently reported positive results from an exploratory proof of concept study ofrilonacept in ten patients with chronic active gout. In 

those patients, treatment with rilonacept demonstrated a statistically significant reduction in patient pain scores in the single-blind, placebo

controlled study. Mean patients' pain scores, the key symptom measure in persistent gout, were reduced 41% (p=0.025) during the first two 

weeks of active treatment and reduced 56% (p<0.004) after six weeks of active treatment. In this study, in which safety was the primary endpoint 

measure, treatment with rilonacept was generally well-tolerated. We have initiated a Phase 2 safety and efficacy trial of rilonacept in the 

prevention of gout flares induced by the initiation of uric acid-lowering drug therapy used to control the disease. 

We are also evaluating the potential use of rilonacept in other indications in which IL-1 may play a role, and are preparing to initiate 

exploratory proof-of-concept studies in anemia and other indications. The first of these studies will be in the treatment of anemia associated with 

chronic inflammation, which we plan to begin in the fourth quarter of 2007. 
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Under a March 2003 collaboration agreement with Novartis Pharma AG, we retain the right to elect to collaborate in the future development 
and commercialization ofa Novartis IL-I antibody, which is in clinical development. Following completion of Phase 2 development and 
submission to us of a written report on the Novartis IL-1 antibody, we have the right, in consideration for an opt-in payment, to elect to co
develop and co-commercialize the Novartis IL- I antibody in North America. If we elect to exercise this right, we are responsible for paying 45% 
of post-election North American development costs for the antibody product. In return, we are entitled to co-promote the Novartis IL- I antibody 
and to receive 45% of net profits on sales of the antibody product in North America. Under certain circumstances, we are also entitled to receive 
royalties on sales of the Novartis IL-I antibody in Europe. 

Under the collaboration agreement, Novartis has the right to elect to collaborate in the development and commercialization of a second 
generation rilonacept following completion of its Phase 2 development, should we decide to clinically develop such a second generation product 
candidate. Novartis does not have any rights or options with respect to our rilonacept currently in clinical development. 

2. f~flib":i'~eptf~EGF,bTF~iDJ- Oncology 

Aflibercept is a protein-based product candidate designed to bind all forms of Vascular Endothelial Growth Factor-A (called VEGF-A, also 
known as Vascular Permeability Factor or VPF) and the related Placental Growth Factor (called PlGF), and prevent their interaction with cell 
surface receptors. VEGF-A (and to a less validated degree, PlGF) is required for the growth of new blood vessels that are needed for tumors to 
grow and is a potent regulator of vascular permeability and leakage. 

Aflibercept is being developed in cancer indications in collaboration with sanofi-aventis. We and sanofi-aventis began the first two trials of 
our global Phase 3 development program in the third quarter of 2007. One trial will evaluate aflibercept in combination with 
docetaxel/prednisone in patients with I st line metastatic androgen independent prostate cancer. The other trial will evaluate aflibercept in 
combination with docetaxel in patients with 2 nd line metastatic non-small cell lung cancer. The companies plan to initiate two additional Phase 3 
trials before the end of2007 in first-line metastatic pancreatic cancer in combination with gemcitabine-based regimen and second-line metastatic 
colorectal cancer in combination with FOLFIRI (Folinic Acid (leucovorin), 5-fluorouracil, and irinotecan). In all of these trials, aflibercept is 
being combined with the current standard of chemotherapy care for the stated development stage of the cancer type. 

The collaboration is conducting a number of other trials in the global development program for aflibercept. Five safety and tolerability studies 
of aflibercept in combination with standard chemotherapy regimens are continuing in a variety of cancer types to support the Phase 3 clinical 
program. Sanofi-aventis has also expanded the development program to Japan, where they are conducting a Phase I safety and tolerability study 
in combination with S-1 in patients with advanced solid malignancies. 

The collaboration is also conducting Phase 2 single-agent studies in advanced ovarian cancer (AOC), non-small cell lung adenocarcinoma 
(NSCLA), and AOC patients with symptomatic malignant ascites (SMA). The AOC and NSCLA trials are fully enrolled and ongoing. The 
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SMA trial is approximately 50% enrolled and continues to enroll patients. In 2004, the FDA granted Fast Track designation to aflibercept for the 
treatment of SMA. 

In addition, currently underway or scheduled to begin are more than 10 studies to be conducted in conjunction with the National Cancer 
Institute (NCI) Cancer Therapy Evaluation Program (CTEP) evaluating aflibercept as a single agent or in combination with chemotherapy 
regimens in a variety of cancer indications. 

The development program in oncology is expected to total over $400 million over the next several years. These expenses will be funded by 
sanofi-aventis in accordance with the terms of our collaboration agreement described below. 

The first registration submission to a regulatory agency for aflibercept is possible as early as 2008, potentially as third line treatment as a 
single agent in advanced ovarian cancer (AOC). However, in order for our ongoing Phase 2 study in AOC to be sufficient to support such a 
submission, we believe that the final unblinded results of the study would have to demonstrate a more robust response rate than that reported in 
the interim analysis of blinded data from the study presented in June 2007 at the annual meeting of the American Society of Clinical Oncology 
(ASCO). 

Cancer is a heterogeneous set of diseases and one of the leading causes of death in the developed world. A mutation in any one of dozens of 
normal genes can eventually result in a cell becoming cancerous; however, a common feature of cancer cells is that they need to obtain nutrients 
and remove waste products, just as normal cells do. The vascular system normally supplies nutrients to and removes waste from normal tissues. 
Cancer cells can use the vascular system either by taking over preexisting blood vessels or by promoting the growth of new blood vessels (a 
process known as angiogenesis). VEGF is secreted by many tumors to stimulate the growth of new blood vessels to supply nutrients and oxygen 
to the tumor. VEGF blockers have been shown to inhibit new vessel growth; and, in some cases, can cause regression of existing tumor 
vasculature. Countering the effects ofVEGF, thereby blocking the blood supply to tumors, has demonstrated therapeutic benefits in clinical 
trials. This approach of inhibiting angiogenesis as a mechanism of action for an oncology medicine was validated in February 2004, when the 
FDA approved Genentech, Inc.'s VEGF inhibitor, Avastin ®. Avastin ® (a trademark of Genentech, Inc.) is an antibody product designed to 
inhibit VEGF and interfere with the blood supply to tumors. 

Collaboration with the sanofi-aventis Group 

In September 2003, we entered into a collaboration agreement with Aventis Pharmaceuticals, Inc. (predecessor to sanofi-aventis U.S.) to 
collaborate on the development and commercialization of aflibercept in all countries other than Japan, where we retained the exclusive right to 
develop and commercialize aflibercept. In January 2005, we and sanofi-aventis amended the collaboration agreement to exclude, from the scope 
of the collaboration, the development and commercialization of aflibercept for intraocular delivery to the eye. In December 2005, we and sanofi
aventis amended our collaboration agreement to expand the territory in which the companies are collaborating on the development of aflibercept 
to include Japan. Under the collaboration agreement, as amended, we and sanofi-aventis will share co-promotion rights and profits on sales, if 
any, of aflibercept outside of Japan for disease 
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indications included in our collaboration. In Japan, we are entitled to a royalty of approximately 35% on annual sales of aflibercept, subject to 

certain potential adjustments. We may also receive up to $400.0 million in milestone payments upon receipt of specified marketing approvals. 

This total includes up to $360.0 million in milestone payments related to receipt of marketing approvals for up to eight aflibercept oncology and 
other indications in the United States or the European Union. Another $40.0 million of milestone payments relate to receipt of marketing 

approvals for up to five oncology indications in Japan. 

Under the collaboration agreement, as amended, agreed upon worldwide development expenses incurred by both companies during the term 
of the agreement will be funded by sanofi-aventis. If the collaboration becomes profitable, we will be obligated to reimburse sanofi-aventis for 

50% of aflibercept development expenses in accordance with a formula based on the amount of development expenses and our share of the 

collaboration profits and Japan royalties, or at a faster rate at our option. 

3. VEGF Trap - Eye Diseases 

The VEGF Trap-Eye is a form of the VEGF Trap that has been purified and formulated with excipients and at concentrations suitable for 
direct injection into the eye. The VEGF Trap-Eye currently is being tested in a Phase 3 trial in patients with the neovascular form of age-related 

macular degeneration (wet AMD) and has completed a small pilot study in patients with diabetic macular edema (DME). 

. IMne clinis:al_aey~loAment program fo ·wraBt~~}:; we ~a ~~Y,er. HealtfiGare1lial~tt~l1t~!~d.L~J,,~,~~-~i1,;,.if1~gx pfitli~£.~~i~xe 
Ill wet WNID. [fustills_tftrtal, Known as MI . _ _ IT'ra :,.L.nvest1gat1on o_!W_ mra~~;rd!Safe!v1m!Wiet!ag~r,<!l,1t_t:_O.Jn_clCUla!icl(,)generat1Q!!); 
is comparing the VEGF Trap-Eye and Genentech, Inc. 's Lucentis ® (ranibizumab ), an anti-angiogenic agent approved for use in wet AMD. This 
Phase 3 trial is evaluating dosing intervals of four and eight weeks for the VEGF Trap-Eye compared with ranibizumab dosed according to its 

label every four weeks. We and Bayer HealthCare plan to initiate a second Phase 3 trial in wet AMD in the first quarter of 2008. This second 
trial will be conducted primarily in the European Union and other parts of the world outside the U.S. 

In October 2007, we and Bayer HealthCare announced positive results from the full analysis of the primary 12-week endpoint of a Phase 2 

study evaluating the VEGF Trap-Eye in wet AMD. The VEGF Trap-Eye met the primary study endpoint of a statistically significant reduction in 

retinal thickness, a measure of disease activity, after 12 weeks of treatment compared with baseline ( all five dose groups combined, mean 
decrease of 119 microns, p<0.0001). The mean change from baseline in visual acuity, a key secondary endpoint of the study, also demonstrated 

statistically significant improvement (all groups combined, increase of 5.7 letters, p<0.0001). Preliminary analyses at 16 weeks showed that the 
VEGF Trap-Eye, dosed monthly, achieved a mean gain in visual acuity of9.3 to 10 letters (for the 0.5 and 2 mg dose groups, respectively). In 

additional exploratory analyses, the VEGF Trap-Eye, dosed monthly, reduced the proportion of patients with vision of20/200 or worse (a 
generally accepted definition for legal blindness) from 14.3% at baseline to 1.6% at week 16; the proportion of patients with vision of 20/40 or 

better (part of the legal minimum requirement for an unrestricted driver's license in the U.S.) was likewise increased from 19.0% at baseline to 

49.2% at 16 weeks. These findings were presented at the Retina Society Conference. 
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We and Bayer HealthCare are also developing the VEGF Trap-Eye in DME and expect to initiate a Phase 3 study in DME in mid-2008. In 

May 2007, at the annual meeting of the Association for Research in Vision and Ophthalmology (ARVO), the companies reported results from a 

small pilot study of the VEGF Trap-Eye in patients with DME. In the study, the VEGF Trap-Eye was well tolerated and demonstrated activity in 

five patients, with decreases in retinal thickness and improvement in visual acuity. 

VEGF-A both stimulates angiogenesis and increases vascular permeability. It has been shown in preclinical studies to be a major pathogenic 

factor in both wet AMO and diabetic retinopathy, and it is believed to be involved in other medical problems affecting the eyes. In clinical trials, 

blocking VEGF-A has been shown to be effective in patients with wet AMO, and Macugen ® (OSI Pharmaceuticals, Inc.) and Lucentis ® 

(Genentech, Inc.) have been approved to treat patients with this condition. 

Wet AMO and diabetic retinopathy (DR) are two of the leading causes of adult blindness in the developed world. In both conditions, severe 

visual loss is caused by a combination of retinal edema and neovascular proliferation. DR is a major complication of diabetes mellitus that can 

lead to significant vision impairment. DR is characterized, in part, by vascular leakage, which results in the collection of fluid in the retina. 

When the macula, the central area of the retina that is responsible for fine visual acuity, is involved, loss of visual acuity occurs. This is referred 

to as diabetic macular edema (OME). DME is the most prevalent cause of moderate visual loss in patients with diabetes. 

Collaboration with Bayer HealthCare LLC 

In October 2006, we entered into a collaboration agreement with Bayer HealthCare for the global development and commercialization outside 

the United States of the VEGF Trap-Eye. Under the agreement, we and Bayer HealthCare will collaborate on, and share the costs of, the 

development of the VEGF Trap-Eye through an integrated global plan that encompasses wet AMD, diabetic eye diseases, and other diseases and 

disorders. Bayer HealthCare will market the VEGF Trap-Eye outside the United States, where the companies will share equally in profits from 

any future sales of the VEGF Trap-Eye. If the VEGF Trap-Eye is granted marketing authorization in a major market country outside the United 

States, we will be obligated to reimburse Bayer HealthCare for 50% of the development costs that it has incurred under the agreement from our 

share of the collaboration profits. Within the United States, we retained exclusive commercialization rights to the VEGF Trap-Eye and are 

entitled to all profits from any such sales. We received an up-front payment of$75.0 million from Bayer HealthCare. In August 2007, we 

received a $20.0 million milestone payment from Bayer HealthCare following dosing of the first patient in the Phase 3 study of the VEGF Trap

Eye in wet AMO, and can earn up to $90.0 million in additional development and regulatory milestones related to the development of the VEGF 

Trap-Eye and marketing approvals in major market countries outside the United States. We can also earn up to $135.0 million in sales 

milestones if total annual sales of the VEGF Trap-Eye outside the United States achieve certain specified levels starting at $200.0 million. 
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General 

Developing and commercializing new medicines entails significant risk and expense. Since inception we have not generated any sales or 
profits from the commercialization of any of our product candidates and may never receive such revenues. Before revenues from the 
commercialization of our product candidates can be realized, we (or our collaborators) must overcome a number of hurdles which include 
successfully completing research and development and obtaining regulatory approval from the FDA and regulatory authorities in other countries. 
In addition, the biotechnology and pharmaceutical industries are rapidly evolving and highly competitive, and new developments may render our 
products and technologies uncompetitive or obsolete. 

From inception on January 8, 1988 through September 30, 2007, we had a cumulative loss of$780.l million. In the absence ofrevenues from 
the commercialization of our product candidates or other sources, the amount, timing, nature, and source of which cannot be predicted, our 
losses will c.ontinue as we conduct our research and development activities. We expect to incur substantial losses over the next several years as 
we continue the clinical development of the VEGF Trap-Eye and rilonacept; advance new product candidates into clinical development from our 
existing research programs utilizing our technology for designing fully human monoclonal antibodies; continue our research and development 
programs; and commercialize product candidates that receive regulatory approval, if any. Also, our activities may expand over time and require 
additional resources, and we expect our operating losses to be substantial over at least the next several years. Our losses may fluctuate from 
quarter to quarter and will depend on, among other factors, the progress of our research and development efforts, the timing of certain expenses, 
and the amount and timing of payments that we receive from collaborators. 

The planning, execution, and results of our clinical programs are significant factors that can affect our operating and financial results. In our 
clinical programs, key events for 2007 and plans over the next 12 months are as follows: 

Clinical Program 

Rilonacept (IL- I Trap) 
2007 Events to Date 

Completed the 24-week open-label safety 
extension phase of the Phase 3 trial in CAPS 
FDA accepted BLA submission for CAPS 
Granted Orphan Drug designation in CAPS in 

European Union 
Reported positive results in exploratory proof

of-concept study in patients with chronic 
active gout 
Initiated Phase 2 trial evaluating safety and 

efficacy of rilonacept in preventing gout
induced flares in patients initiating allopurinol 
therapy 
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2007-8 Plans 

Receive FDA review decision to BLA 
submission for CAPS (expected in 
February 2008) 
Initiate exploratory proof-of- concept study of 

rilonacept in a new indication 
Evaluate rilonacept in other disease 

, indications in which IL- I may play an 
important role 
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Clinical Program 

Aflibercept (VEGF Trap) -
Oncology 

VEGF Trap-Eye 
(intravitreal injection) 

Veloclmmune ® 

License Agreements 

AstraZeneca 

2007 Events to Date 

NCI/CTEP initiated more than 10 studies of 
the aflibercept as a single agent 
Reported interim results from two Phase 2 
single-agent trials - in advanced ovarian 
cancer and in non-small cell lung 
adenocarcinoma 
Initiated Japanese Phase 1 trial of aflibercept 
in combination with S-1 in patients with solid 
malignancies 
Sanofi-aventis initiated two Phase 3 trials of 

aflibercept in combination with standard 
chemotherapy regimens 

Initiated first Phase 3 trial in wet AMD in 
patients in the U.S. and Canada 
Reported positive primary endpoint results 

and preliminary extended treatment results of 
Phase 2 trial in wet AMD 
Reported positive results in Phase 1 trial in 

DME 

2007-8 Plans 

Sanofi-aventis to initiate two additional Phase 
3 studies of atlibercept in combination with 
standard chemotherapy regimens in specific 
cancer indications 
NCI/CTEP to initiate additional new 

exploratory safety and efficacy studies 

Initiate second Phase 3 trial in wet AMD in 
the European Union and other countries 
around the world 
Initiate Phase 3 trial in DME 
Explore additional eye disease indications 

Initiate first trial for antibody product 
candidate 
Finalize plans to initiate clinical trials for two 

additional antibody candidates in 2008 

In February 2007, we entered into a non-exclusive license agreement with AstraZeneca UK Limited that allows AstraZeneca to utilize our 
Veloclmmune ® technology in its internal research programs to discover human monoclonal antibodies. Under the terms of the agreement, 
AstraZeneca made a $20.0 million non-refundable up-front payment to us. AstraZeneca also will make up to five additional annual payments of 
$20.0 million, subject to its ability to terminate the agreement after making the first three additional payments or earlier if the technology does 
not meet minimum performance criteria. We are entitled to receive a mid-single-digit royalty on any future sales of antibody products discovered 
by AstraZeneca using our Veloclmmune technology. 
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Astellas 

In March 2007, we entered into a non-exclusive license agreement with Astellas Pharma Inc. that allows Astellas to utilize our Veloclmmune 
technology in its internal research programs to discover human monoclonal antibodies. Under the terms of the agreement, Astellas made a $20.0 
million non-refundable up-front payment to us. Astellas also will make up to five additional annual payments of$20.0 million, subject to its 
ability to terminate the agreement after making the first three additional payments or earlier if the technology does not meet minimum 
performance criteria. We are entitled to receive a mid-single-digit royalty on any future sales of antibody products discovered by Astellas using 
our Velocfmmune technology. 

Accounting for Collaboration with Bayer HealthCare 

As described above, in October 2006 we entered into a VEGF Trap-Eye license and collaboration agreement with Bayer HealthCare. Under 
the terms of the agreement, Bayer HealthCare made a non-refundable up-front payment to us of$75.0 million. In August 2007, we received a 
$20.0 million development milestone payment from Bayer HealthCare, as described above. In 2007, agreed upon VEGF Trap-Eye development 
expenses incurred by both companies under a global development plan will be shared as follows: Up to the first $50.0 million will be shared 
equally; Regeneron is solely responsible for the next $40.0 million; over $90.0 million will be shared equally. Through September 30, 2007, 
reimbursements from Bayer HealthCare of our VEGF Trap-Eye development expenses total $12.9 million, of which $1.4 million was receivable 
at September 30, 2007. Neither party was reimbursed for any development expenses that it incurred prior to 2007. 

We and Bayer HealthCare are currently formalizing our global development plans for the VEGF Trap-Eye in wet AMD and DME. The plans 
will include estimated development steps, timelines, and costs, as well as the projected responsibilities of and costs to be incurred by each of the 
companies. Pending completion of these plans, all payments received or receivable from Bayer HealthCare through September 30, 2007, totaling 
$107.9 million, have been fully deferred and included in deferred revenue for financial statement purposes. When the plans are formalized later 
this year, we will determine the appropriate accounting policy for payments from Bayer HealthCare and the financial statement classifications 
and periods in which past and future payments from Bayer (including the $75.0 million up-front payment, development and regulatory milestone 
payments, and reimbursements ofRegeneron development expenses) will be recognized in our Statement of Operations. In the period when we 
commence recognizing previously deferred payments from Bayer HealthCare, we anticipate recording a cumulative catch-up for the period since 
inception of the collaboration in October 2006, which cannot be quantified at this time. 
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Results of Operations 

Three Months Ended September 30, 2007 and 2006 

Net Loss: 

Regeneron reported a net loss of$35.8 million, or $0.54 per share (basic and diluted), for the third quarter of2007 compared to a net loss of 
$27.4 million, or $0.48 per share (basic and diluted), for the third quarter of 2006. 

Revenues: 

Revenues for the three months ended September 30, 2007 and 2006 consist of the following: 

(In millions) 

Contracfresearch &_ developlll_e11t revenue_ _ -- _ _ _ --~ -- _ 

'. __ b~~e~anofi~v~nHs G~o~p-·· --~- __________________ _ 

Total contract research & development revenue 
Contract manufacturing revenue_ · 
Technology licensing revenue 
~- _-_Jotal revenue ___ :..= -_ :-:::-_:_- -

We recognize revenue from sanofi-aventis, in connection with the companies' aflibercept collaboration, in accordance with Staff Accounting 
Bulletin No. 104, Revenue Recognition (SAB 104) and FASB Emerging Issues Task Force Issue No. 00-21, Accounting for Revenue 

Arrangements with Multiple Deliverables (EITF 00-21). We earn contract research and development revenue from sanofi-aventis which, as 
detailed below, consists partly of reimbursement for research and development expenses and partly of the recognition ofrevenue related to a 
total of$105.0 million of non-refundable, up-front payments received in 2003 and 2006. Non-refundable up-front license payments are recorded 

as deferred revenue and recognized over the period over which we are obligated to perform services. We estimate our performance period based 
on the specific terms of each agreement, and adjust the performance periods, if appropriate, based on the applicable facts and circumstances. 

Sanofi-aventis Contract Research & Development Revenue 
(In millions) 
Regeneron-expense reimbursement:_--- _ _ _ __ 
Recognition of deferred revenue related to up-front payments :rotai ___ .... - ------------·-·----

Three months ended September 30, 
2007 2006 

-~----~~-=:.__--=-=-$-~.-7,.0_ __$ _ _ 1.0; 

--- ----- -----:---"':'2=.2 3.0 
---- ·=$ ==9=.2· -- --$ 10.0! 

Recognition of deferred revenue related to sanofi-aventis' up-front payments decreased in the third quarter of 2007 from the same period in 
2006, due to an extension of the estimated performance period over which this deferred revenue is being recognized. As of September 30, 2007, 

$63.2 million of the original $105.0 million ofup-front payments was deferred and will be recognized as revenue in future periods. 

Other contract research and development revenue includes $2.2 million and $0.1 million in the third quarters of2007 and 2006, respectively, 

recognized in connection with our five-year grant from the National Institutes of Health (NIH), which we were awarded in September 2006 as 
part of the NIH's Knockout Mouse Project. 

Contract manufacturing revenue for the third quarter of 2006 related to our long-term agreement with Merck & Co., Inc., which expired in 
October 2006, to manufacture a vaccine intermediate at our Rensselaer, New York facility. Revenue and the related manufacturing 

24 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 342



Table of Contents 

expense were recognized as product was shipped, after acceptance hy Merck. Included in contract manufacturing revenue in the third quarter of 

2006 was $0.4 million of deferred revenue associated with capital improvement reimbursements paid by Merck prior to commencement of 

production. We do not expect to receive any further contract manufacturing revenue from Merck. 

In connection with our license agreement with AstraZeneca, as described above, the $20.0 million non-refundable up-front payment, which 

we received in February 2007, was deferred and is being recognized as revenue ratably over the twelve month period beginning in 

February 2007. In connection with our license agreement with Astellas, as described above, the $20.0 million non-refundable up-front payment, 

which we received in April 2007, was deferred and is being recognized as revenue ratably over the twelve month period beginning in June 2007. 

In the third quarter of 2007, we recognized $10.0 million of technology licensing revenue related to these agreements. 

Expenses: 

Total operating expenses increased to $61.0 million in the third quarter of 2007 from $43.9 million in the same period of 2006. Our average 

employee headcount in the third quarter of 2007 increased to 639 from 557 in the third quarter of 2006, primarily to support our expanded 

development programs for the VEGF Trap-Eye and rilonacept, and our plans to move our first antibody candidate into clinical trials. Operating 

expenses in the third quarter of2007 and 2006 include a total of$7.0 million and $4.7 million, respectively, ofnon-cash compensation expense 

related to employee stock option awards (Stock Option Expense), as detailed below: 

(In millions) 
Ex enses 

Research and development 
General and administrative 
: _ Total operating expenses -

(In millions) 
Ex enses 

Research and development 
Contract manufacturing 
:General and administrative--~ -

Total operating expenses 

For the three months ended September 30, 2007 
Expenses before 

inclusion of Stock 
Option Expense 

Stock Option 
Expense 

$ 47.6 $ _4.1 6.r--- ·- 2.9 
------
$ 54.0 $ 7.0 

Expenses as 
Reported 

$ 51.7: 
9.3 

$ 61.01 

For the three months ended September 30, 2006 
Expenses before 

inclusion of Stock Stock Option Expenses as 
Option Expense Expense Reported 

$ 32.l - -- -$ 2.7 $ 34.8: 
3.0 0. 1 3.1 
4.1 --(9 6.0: 

$ 39.2 $ 4.7 $ 43.9 

The increase in total Stock Option Expense in the third quarter of 2007 was primarily due to the higher fair market value of our Common Stock 

on the date of our annual employee option grants made in December 2006 in comparison to the fair market value of our Common Stock on the 

dates of annual employee option grants made in recent prior years. 

Research and Development Expenses: 

Research and development expenses increased to $51. 7 million in the third quarter of 2007 from $34.8 million in the same period of 2006. 

The following table summarizes the major 
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categories of our research and development expenses for the three months ended September 30, 2007 and 2006: 

(In millions) 
Research and development expenses 
Pa)"_t:ollandbenefits_(l)_ ___ _ _____________ _ 
f!i11:ic~l trial. eJ:'pen~~ _ . __________ . 
_Clinical manufacturing costs (2) _ . _ _ _ 
Research and preclinical development costs 
pccupancy_ ancf otheroperating cCJsti •· -

Total research and development 

Three months ended September 301 

(I) Includes $3.4 million and $2.3 million of Stock Option Expense for the three months ended September 30, 2007 and 2006, respectively. 

(2) Represents the full cost of manufacturing drug for use in research, preclinical development, and clinical trials, including related payroll and 
benefits, Stock Option Expense, manufacturing materials and supplies, depreciation, and occupancy costs of our Rensselaer manufacturing 
facility. Includes $0.7 million and $0.5 million of Stock Option Expense for the three months ended September 30, 2007 and 2006, 
respectively. 

Payroll and benefits increased primarily due to higher compensation expense due, in part, to the increase in employee headcount, as described 
above and annual salary increases effective January 1, 2007, and higher Stock Option Expense, as described above. Clinical trial expenses 
increased due primarily to (i) higher costs related to our ongoing Phase 1 and 2 studies of the VEGF Trap-Eye in wet AMO, (ii) costs related to 
our Phase 3 study of the VEGF Trap-Eye in wet AMO, which we initiated in the third quarter of 2007, and (iii) higher rilonacept costs. Clinical 
manufacturing costs increased primarily due to higher costs related to manufacturing rilonacept and preclinical and clinical supplies of our first 
antibody drug candidate. Research and preclinical development costs increased primarily due to higher costs related to our human monoclonal 
antibody programs and utilization of our proprietary technology platforms, such as for our NIH grant, as described above. Occupancy and other 
operating costs increased primarily as a result of higher facility-related and maintenance costs. 

We budget our research and development costs by expense category, rather than by project. We also prepare estimates ofresearch and 
development costs for projects in clinical development, which include direct costs and allocations of certain costs such as indirect labor, non
cash stock-based employee compensation expense related to stock option awards, and manufacturing and other costs related to activities that 
benefit multiple projects. Our estimates ofresearch and development costs for clinical development programs are shown below: 

Three months ended September 30, 
(In millions) Increase 

=-P7ro,.._·e~c~t C~o=s=ts'---------------------------------c:-=-20-'-'07~ 2006 _ (Decrease) 
Rilonacept _ $ ___ 12.9_ ·$ 7.7 __ -~~ $ __ 5.2] 

Aflibercept (VEGF nap)~ Oncology 5.5 5.5 
yEottrap-Eye _ . ---- _ - _ -~ ___ -=__-_-_-14'----'-_'-1 --~-- .. ~- . ~s.8 ~-~-::- -- -8.i~ 
Other research programs & unallocated costs 19.2 15.8 3.4 

[ _)'otal research and-dev~iopmenfexpen_ses. .- _-:_~-=-~=-~--:=-· ___ . ___ ------$:---5-1-.7 $ 34.s" -----$ 16.9'] 

Drug development and approval in the United States is a multi-step process regulated by the FDA. The process begins with discovery and 
preclinical evaluation, leading up to the submission of an IND to the FDA which, if successful, allows the opportunity for study in 
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humans, or clinical study, of the potential new drug. Clinical development typically involves three phases of study: Phase 1, 2 and 3. The most 

significant costs in clinical development are in Phase 3 clinical trials, as they tend to be the longest and largest studies in the drug development 

process. Following successful completion of Phase 3 clinical trials for a biological product, a biologics license application ( or BLA) must be 

submitted to, and accepted by, the FDA, and the FDA must approve the BLA prior to commercialization of the drug. It is not uncommon for the 

FDA to request additional data following its review ofa BLA, which can significantly increase the drug development timeline and expenses. We 

may elect either on our own, or at the request of the FDA, to conduct further studies that are referred to as Phase 3B and 4 studies. Phase 3B 

studies are initiated and either completed or substantially completed while the BLA is under FDA review. These studies are conducted under an 

IND. Phase 4 studies, also referred to as post-marketing studies, are studies that are initiated and conducted after the FDA has approved a 

product for marketing. In addition, as discovery research, preclinical development, and clinical programs progress, opportunities to expand 

development of drug candidates into new disease indications can emerge. We may elect to add such new disease indications to our development 

efforts (with the approval of our collaborator for joint development programs), thereby extending the period in which we will be developing a 

product. For example, we, and our collaborators, where applicable, continue to explore further development of rilonacept, aflibercept, and the 

VEGF Trap-Eye in different disease indications. 

There are numerous uncertainties associated with drug development, including uncertainties related to safety and efficacy data from each 

phase of drug development, uncertainties related to the enrollment and performance of clinical trials, changes in regulatory requirements, 

changes in the competitive landscape affecting a product candidate, and other risks and uncertainties described below in Item lA, "Risk Factors" 

under "Risks Related to Development of Our Product Candidates," "Regulatory and Litigation Risks," and "Risks Related to Commercialization 

of Products." The lengthy process of seeking FDA approvals, and subsequent compliance with applicable statutes and regulations, require the 

expenditure of substantial resources. Any failure by us to obtain, or delay in obtaining, regulatory approvals could materially adversely affect our 

business. 

For these reasons and due to the variability in the costs necessary to develop a product and the uncertainties related to future indications to be 

studied, the estimated cost and scope of the projects, and our ultimate ability to obtain governmental approval for commercialization, accurate 

and meaningful estimates of the total cost to bring our product candidates to market are not available. Similarly, we are currently unable to 

reasonably estimate if our product candidates will generate product revenues and material net cash inflows. In the second quarter of 2007, we 

submitted a BLA for our rilonacept for the treatment of CAPS, a group ofrare genetic disorders. We cannot predict whether or when the 

commercialization of rilonacept in CAPS will result in a material net cash inflow to us. 

Contract Manufacturing Expenses: 

Contract manufacturing expenses decreased in the third quarter of2007 compared to the same period of2006 due to the expiration of our 

manufacturing agreement with Merck in October 2006. 
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General and Administrative Expenses: 

General and administrative expenses increased to $9.3 million in the third quarter of2007 from $6.0 million in the same period of2006 

primarily due to (i) higher Stock Option Expense, as described above, (ii) higher compensation expense due, in part, to increases in 

administrative headcount in 2007 to support our expanded research and development activities and annual salary increases effective January I, 

2007, (iii) higher recruitment and related costs associated with expanding our headcount in 2007, (iv) higher fees for consultants and other 

professional services on various corporate matters, (v) marketing research and related expenses incurred in 2007 in connection with our 

rilonacept and VEGF Trap-Eye programs, and (vi) higher administrative facility and occupancy costs. 

Other Income and Expense: 

Investment income increased to $5.8 million in the third quarter of 2007 from $3.9 million in the same period of 2006 resulting primarily 

from higher balances of cash and marketable securities (due, in part, to the up-front payment received from Bayer HealthCare in October 2006, 

as described above, and the receipt of net proceeds from the November 2006 public offering of our Common Stock). This increase was partly 

offset by a $0.8 million charge in the third quarter of 2007 related to marketable securities which we considered to be other than temporarily 

impaired. Interest expense was $3.0 million in the third quarter of2007 and 2006. Interest expense is attributable primarily to $200.0 million of 

convertible notes issued in October 2001, which mature in October 2008 and bear interest at 5.5% per annum. 

Nine Months Ended September 30, 2007 and 2006 

Net Loss: 

Regeneron reported a net loss of$92.5 million, or $1.40 per share (basic and diluted), for the first nine months of2007 compared to a net loss 

of$71.4 million, or $1.25 per share (basic and diluted), for the same period of 2006. 

Revenues: 

Revenues for the nine months ended September 30, 2007 and 2006 consist of the following: 

(In millions) 

Contract research &" deveicipme11ttevenue 
The sanofi-aventis Group 

2007 

$ 34.5 $ 
7.4 

2006 

38.7 
2.:r-· ;:pther._ ____ -- · · ______ .... ____ _ 

- ---------- ---
Total contract research & development revenue 

contract in-anufacturing revenue-: . - - . . -- . . - . - . 

Technology licensing revenue 18.4 
r . __:total revenue . - - . $ 60.3 $ 53.1 

Increase 
. _ (Decrease) 

$ 

(4.2) 
5.1.) 
0.9 

"(fi.1); 
18.4 
7.2-~ 

We recognize revenue from sanofi-aventis, in connection with the companies' aflibercept collaboration, in accordance with SAB 104 and 

EITF 00-21. We earn contract research and development revenue from sanofi-aventis which, as detailed below, consists partly ofreimbursement 

for research and development expenses and partly of the recognition of revenue 
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related to a total of$105.0 million ofnon-refundable, up-front payments received in 2003 and 2006. Non-refundable up-front license payments 
are recorded as deferred revenue and recognized over the period over which we are obligated to perform services. We estimate our performance 
period based on the specific terms of each agreement, and adjust the performance periods, if appropriate, based on the applicable facts and 
circumstances. 

Sanofi-aventis Contract Research & Development Revenue Nine months ended September 30, 

(In millions) 2007 2006 

R_egeneron expense reimburse111e11t ______ · _ ____ _ __ · __ _ -------- __ $ ___ 27.8 ___ $_· 29.§J 

Recognition of deferred revenue related to up-front payments 6.7 9.1 

L_ TotaF - - - -__ - - --_ - -- -- .. - ~-= ·==-- --~=-----~-= =-- ~ -- --=-::-~~~------- --- - $ 34.5. $ 38.7] 

Sanofi-aventis' reimbursement ofRegeneron aflibercept expenses decreased in the first nine months of2007 from the same period in 2006, 
primarily due to higher costs in 2006 related to the Company's manufacture of aflibercept clinical supplies. Recognition of deferred revenue 
related to sanofi-aventis' up-front payments decreased for the first nine months of2007 from the same period in 2006, due to an extension of the 
estimated performance period over which this deferred revenue is being recognized. As of September 30, 2007, $63.2 million of the original 
$105.0 million of up-front payments was deferred and will be recognized as revenue in future periods. 

Other contract research and development revenue includes $4.5 million and $0.1 million for the first nine months of 2007 and 2006, 
respectively, recognized in connection with our five-year grant from the NIH, which we were awarded in September 2006 as part of the NIH's 
Knockout Mouse Project. 

Contract manufacturing revenue for the first nine months of2006 related to our long-term manufacturing agreement with Merck, which 
expired in October 2006. Revenue and the related manufacturing expense were recognized as product was shipped, after acceptance by Merck. 
Included in contract manufacturing revenue in the third quarter of 2006 was $1.2 million of deferred revenue associated with capital 
improvement reimbursements paid by Merck prior to commencement of production. We do not expect to receive any further contract 
manufacturing revenue from Merck. 

In connection with our license agreement with AstraZeneca, as described above, the $20.0 million non-refundable up-front payment, which 
we received in February 2007, was deferred and is being recognized as revenue ratably over the twelve month period beginning in 
February 2007. In connection with our license agreement with Astellas, as described above, the $20.0 million non-refundable up-front payment, 
which we received in April 2007, was deferred and is being recognized as revenue ratably over the twelve month period beginning in June 2007. 
In the first nine months of 2007, we recognized $18.4 million of technology licensing revenue related to these agreements. 

Expenses: 

Total operating expenses increased to $163.2 million in the first nine months of2007 from $127.3 million in the same period of 2006. Our 
average employee headcount in the first nine months of2007 increased to 614 from 574 in the first nine months of 2006, primarily to support our 
expanded development programs for the VEGF Trap-Eye and rilonacept and our plans to 
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move our first antibody candidate into clinical trials. Operating expenses for the first nine months of 2007 and 2006 include a total of 

$20.5 million and $13.2 million, respectively, of Stock Option Expense, as detailed below: 

(In millions) 
Ex enses 
.Research and deyelopment ___ _ 
General and administrative 
L _ Total operating exl)enses ___ · ___ _ ____ .. 

(In millions) 
Ex enses 
.Research a11d development. 
Contract manufacturing 
General and administrative 

Total operating expenses 

For the nine months ended September 30, 2007 
Expenses before 

inclusion of Stock Stock Option Expenses as 
Option Expense Expense Reported 

- __ $ -- 124.8 ____ $ __ · 12.0. __ _.:,$ 11.6:-81 
17 .9 8.5 26.4 -----------

142.7 =$ ==2=0=.5 $ 163.21 $ 

For the nine months ended September 30, 2006 
Expenses before 

inclusion of Stock Stock Option Expenses as 
Option Expense .,.....:E::..:x;.i:pc::.en:::s:.:;e _____ ,.=R.;;;:ecc.po::..:rtc.:.e::..:d=-

- -$ 94.0 $ 7.3 __ $_10!)] 
- - -- -· --i:4-- - 0.3 7.7 

. . . · 12.1 5.6 18.31 

$ ll4.I $ 13.2 $ 127.3 

The increase in total Stock Option Expense in the first nine months of 2007 was primarily due to the higher fair market value of our Common 
Stock on the date of our annual employee option grants made in December 2006 in comparison to the fair market value of our Common Stock on 

the dates of annual employee option grants made in recent prior years. 

Research and Development Expenses: 

Research and development expenses increased to $136.8 million in the first nine months of2007 from $101.3 million in the same period of 
2006. The following table summarizes the major categories of our research and development expenses for the nine months ended September 30, 
2007 and 2006: 

(In millions) 
Research and development expenses 

Payroll and benefits. (I) . __ _ 
Clinical trial expenses 
:clinical manufacturing c9sts@: ~ = . __ _. _ 
Research and JJreclinical development costs 
:Occupancy and other operating costs . 

Total research and development 

Nine months ended September 30, 
2007 2006 Increase 

$ 43.3_~_$ 32.7 -- $ __ 10.6~ 
--·24.s - · 1 (o· -- 13.8 

~•. --- _ 33.8 28.3 ~- --=-~5.5] 
17.9 13.3 4.6 
17.0 l 6~0- - 1.0] 

---'-~ 

$ 136.8 $ 101.3 $ 35.5 

(1) Includes $9.8 million and $6.1 million of Stock Option Expense for the nine months ended September 30, 2007 and 2006, respectively. 

(2) Represents the full cost of manufacturing drug for use in research, preclinical development, and clinical trials, including related payroll and 
benefits, Stock Option Expense, manufacturing materials and supplies, depreciation, and occupancy costs of our Rensselaer manufacturing 
facility. Includes $2.2 million and $1.2 million of Stock Option Expense for the nine months ended September 30, 2007 and 2006, 
respectively. 

Payroll and benefits increased primarily due to higher compensation expense due, in part, to the increase in employee headcount, as described 
above and annual salary increases effective January 1, 2007, and higher Stock Option Expense, as described above. Clinical trial expenses 
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increased due primarily to (i) higher costs related to our ongoing Phase 1 and 2 studies of the VEGF Trap-Eye in wet AMD, (ii) costs related to 

our Phase 3 study of the VEGF Trap-Eye in wet AMD, which we initiated in the third quarter of 2007, and (iii) higher rilonacept costs. Clinical 

manufacturing costs increased due primarily to higher costs related to manufacturing rilonacept and preclinical and clinical supplies of our first 

antibody drug candidate, which were partly offset by lower costs related to manufacturing VEGF Trap. Research and preclinical development 

costs increased primarily due to higher costs related to our human monoclonal antibody programs and utilization of our proprietary technology 

platforms, such as for our NIH grant, as described above. Occupancy and other operating costs increased primarily as a result of higher facility

related and maintenance costs. 

We budget our research and development costs by expense category, rather than by project. We also prepare estimates ofresearch and 

development cost for projects in clinical development, which include direct costs and allocations of certain costs such as indirect labor, non-cash 

stock-based employee compensation expense related to stock option awards, and manufacturing and other costs related to activities that benefit 

multiple projects. Our estimates of research and development costs for clinical development programs are shown below: 

(In millions) 
Pro· ect Costs 

Rilo!}acept . . .. _ _ _ . __ 
_ Afli.~~r~~RtJYF:QF 1}aR)-:::Qnc_ojCJgy_ . __________________ _ 
YEGF Trap- Eye _ __ _ _ _ _ __ 
Other research programs & unallocated costs 

: -Total research and development expenses~~-- --- . -

Nine months ended September 30, 
Increase 

2007 2006 (Decrease) 

_ --- ---- ___ --- $ 28.7_ ~-:-:__ - - $ __ 22.0__-=-~$ ___ 6.7] 

------- _2~} -----~1&__ ___ _,(1.5)7 
28.3 13.7 14.6, 
56.5 40.8 15.7 

$ 136.8 $ 10u : $ 35_5·1 

For the reasons described above under "Research and Development Expenses" for the three months ended September 30, 2007 and 2006, and 

due to the variability in the costs necessary to develop a product and the uncertainties related to future indications to be studied, the estimated 

cost and scope of the projects, and our ultimate ability to obtain governmental approval for commercialization, accurate and meaningful 

estimates of the total cost to bring our product candidates to market are not available. Similarly, we are currently unable to reasonably estimate if 

our product candidates will generate product revenues and material net cash inflows. 

Contract Manufacturing Expenses: 

Contract manufacturing expenses decreased in the first nine months of 2007 compared to the same period of 2006 due to the expiration of our 

manufacturing agreement with Merck in October 2006. 

General and Administrative Expenses: 

General and administrative expenses increased to $26.4 million in the first nine months of2007 from $18.3 million in the same period of 

2006 primarily due to (i) higher Stock Option Expense, as described above, (ii) higher compensation expense due, in part, to increases in 

administrative headcount in 2007 to support our expanded research and development activities and annual salary increases effective January 1, 

2007, (iii) higher recruitment and related costs 

31 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 349



Table of Contents 

associated with expanding our headcount in 2007, (iv) higher fees for consultants and other professional services on various corporate matters, 

and (v) marketing research and related expenses incurred in 2007 in connection with our rilonacept and VEGF Trap-Eye programs. 

Other Income and Expense: 

Investment income increased to $19.4 million in the first nine months of2007 from $11.0 million in the same period of2006 resulting 

primarily from higher balances of cash and marketable securities (due, in part, to the up-front payment received from Bayer HealthCare in 

October 2006, as described above, and the receipt of net proceeds from the November 2006 public offering of our Common Stock). This increase 

was partly offset by a $0.8 million charge in the first nine months of 2007 related to marketable securities which, during the third quarter of 

2007, we considered to be other than temporarily impaired. Interest expense was $9.0 million in first nine months of2007 and 2006. Interest 

expense is attributable primarily to $200.0 million of convertible notes issued in October 2001, which mature in October 2008 and bear interest 

at 5.5% per annum. 

Liquidity and Capital Resources 

Since our inception in 1988, we have financed our operations primarily through offerings of our equity securities, a private placement of 

convertible debt, payments earned under our past and present research and development and contract manufacturing agreements, including our 

agreements with sanofi-aventis, Bayer HealthCare, and Merck, and investment income. 

Nine Months Ended September 30, 2007 and 2006 

At September 30, 2007, we had $497.3 million in cash, cash equivalents, restricted cash, and marketable securities, compared with 

$522.9 million at December 31, 2006. In connection with our new non-exclusive license agreements with AstraZeneca and Astellas, as described 

above, AstraZeneca and Astellas each made an up-front payment to us of$20.0 million in February and April 2007, respectively. ln the third 

quarter of 2007, the Company received a $20.0 million milestone payment from Bayer HealthCare following dosing of the first patient in the 

Phase 3 study of the VEGF Trap-Eye in wet AMD. 

Cash Used in Operations: 

Net cash used in operations was $23.4 million in the first nine months of 2007, compared to $30.2 million in the first nine months of 2006. 

Our net losses of$92.5 million in the first nine months of2007 and $71.4 million in the first nine months of2006 included $20.5 million and 

$13.5 million, respectively, of non-cash stock-based employee compensation costs, of which $20.5 million and $13.2 million, respectively, 

represented Stock Option Expense and, in the first nine months of 2006, $0.3 million represented non-cash compensation expense from 

Restricted Stock awards. At September 30, 2007, our deferred revenue balances increased by $46.8 million, compared to year end 2006, due, in 

part, to the unrecognized balances of the two $20.0 million up-front payments received from each of AstraZeneca and Astellas, as described 

above. In addition, for the first nine months of 2007, the $20.0 million development milestone payment received from Bayer HealthCare in 

August 2007 and reimbursements from Bayer HealthCare of our 2007 VEGF Trap-Eye development expenses, totaling $12.9 million, have been 

fully 
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deferred and included in deferred revenue for financial statement purposes, as discussed above. At September 30, 2006, accounts receivable 
balances decreased by $28.6 million, compared to year end 2005, primarily due to the January 2006 receipt of a $25.0 million up-front payment 
from sanofi-aventis, which was receivable at December 31, 2005, in connection with an amendment to our collaboration agreement to include 
Japan. Also, our deferred revenue balances at September 30, 2006 decreased by $12.5 million, compared to year end 2005, due primarily to the 
revenue recognition of$9.1 million of deferred revenue related to up-front payments from sanofi-aventis during the first nine months of 2006. 
The majority of our cash expenditures in both the first nine months of 2007 and 2006 were to fund research and development, primarily related 
to our clinical programs and, in the first nine months of 2007, our preclinical human monoclonal antibody programs. 

Cash (Used in) Provided by Investing Activities: 

Net cash used in investing activities was $122.2 million in the first nine months of2007 compared to net cash provided by investing activities 
of $8.1 million in the same period of 2006, due primarily to an increase in purchases of marketable securities net of sales or maturities. In the 
first nine months of 2007, purchases of marketable securities exceeded sales or maturities by $114.5 million, whereas in the first nine months of 
2006, sales or maturies of marketable securities exceeded purchases by $9. 7 million. 

Cash Provided by Financing Activities: 

Cash provided by financing activities, which in the first nine months of 2007 and 2006 is attributable primarily to the issuance of Common 
Stock in connection with exercises of employee stock options, decreased slightly to $5.2 million in the first nine months of 2007 from $5.3 
million in the same period in 2006. 

License Agreements with AstraZeneca and Astellas: 

Under these non-exclusive license agreements, AstraZeneca and Astellas each made a $20.0 million non-refundable, up-front payment to us 
in February and April 2007, respectively. AstraZeneca and Astellas also will each make up to five additional annual payments of $20.0 million, 
subject to each licensee's ability to terminate its license agreement with us after making the first three additional payments or earlier if the 
technology does not meet minimum performance criteria. 

Capital Expenditures: 

Our additions to property, plant, and equipment totaled $7 .9 million and $1.8 million for the first nine months of 2007 and 2006, respectively. 
During the remainder of 2007, we expect to incur approximately $10-12 million in capital expenditures (including approximately $9 million to 
purchase a facility in Rensselaer, New York, as described below) primarily to support our manufacturing, development, and research activities. 

During the second quarter of 2007, we exercised a purchase option on a building in Rensselaer, totaling approximately 270,000 square feet, in 
which we leased approximately 75,000 square feet of manufacturing, office and warehouse space. We completed the purchase of 
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this property (land and building) in October 2007 at a cost of approximately $9 million, which is included in our anticipated capital expenditures 

for the remainder of 2007, as described above. The space that we do not occupy in this building is currently leased to another tenant. 

Convertible Debt: 

In 2001, we issued $200.0 million aggregate principal amount of convertible senior subordinated notes, which bear interest at 5.5% per 

annum, payable semi-annually, and mature in October 2008. The notes are convertible into shares of our Common Stock at a conversion price of 

approximately $30.25 per share, subject to adjustment in certain circumstances. If the price per share of our Common Stock is above $30.25 at 

maturity, we would expect the notes to convert into shares of Common Stock. Otherwise, we will be required to repay the $200.0 million 

aggregate principal amount of the notes or refinance the notes prior to maturity; however, we can provide no assurance that we will be able to 

successfully arrange such refinancing. 

Amendment to Operating Lease - Tarrytown, New York Facilities: 

We currently lease approximately 232,000 square feet oflaboratory and office facilities in Tarrytown, New York. In December 2006, we 

entered into a new lease agreement to lease approximately 221,000 square feet oflaboratory and office space at our current Tarrytown location, 

which includes approximately 27,000 square feet that would be retained from our current space and approximately 194,000 square feet in new 

facilities that are currently under construction and expected to be completed in mid-2009. In October 2007, we amended the December 2006 

operating lease agreement to increase the amount of new space we will lease from approximately 194,000 square feet to approximately 230,000 

square feet, for an amended total under the new lease of257,000 square feet. The term of the lease is now expected to commence in mid-2008 

and will expire approximately 16 years later. Other terms and conditions, as previously described in our Form 10-K for the year ended 

December 31, 2006, remain unchanged. 

Funding Requirements: 

We expect to continue to incur substantial funding requirements primarily for research and development activities (including preclinical and 

clinical testing). Before taking into account reimbursements from collaborators, we currently anticipate that approximately 55-65% of our 

expenditures for 2007 will be directed toward the preclinical and clinical development of product candidates, including rilonacept, aflibercept, 

VEGF Trap-Eye and monoclonal antibodies; approximately 10-15% of our expenditures for 2007 will be applied to our basic research activities 

and the continued development of our novel technology platforms; and the remainder of our expenditures for 2007 will be used for capital 

expenditures and general corporate purposes. 

In connection with the amendment to our new operating lease agreement on our Tarrytown facilities and the purchase of a building in 

Rensselaer where we leased manufacturing, warehouse and office space, each as described above, our previously disclosed funding requirements 

for operating leases, as per our Form 10-K for the year ended December 31, 2006, will decrease for the two-year period beginning January 1, 

2008 from $15.6 million to $13.9 
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million, increase for the two-year period beginning January 1, 20 IO from $24.0 million to $28.6 million, and increase, in the aggregate, for fiscal 

years beginning January I, 2012 and thereafter from $161.4 million to $204.2 million. 

Under our collaboration with Bayer HealthCare, over the next several years we and Bayer HealthCare are sharing agreed upon VEGF Trap

Eye development expenses incurred by both companies, under a global development plan, as follows: 

2007: Up to $50.0 million shared equally; we are solely responsible for up to the next $40.0 million; over $90.0 million shared equally. 

Through September 30, 2007, cumulative shared development expenses have exceeded $50.0 million. 

2008: Up to $70.0 million shared equally, we are solely responsible for up to the next $30.0 million; over $100.0 million shared equally. 

2009 and thereafter: All expenses shared equally. 

In addition, under our collaboration agreements with sanofi-aventis and Bayer Healthcare, if the applicable collaboration becomes profitable, 

we have contingent contractual obligations to reimburse sanofi-aventis and Bayer Healthcare for 50% of agreed-upon development expenses 

incurred by sanofi-aventis and Bayer Healthcare, respectively. Profitability under each collaboration will be measured by calculating net sales 

less agreed-upon expenses. These reimbursements would be deducted from our share of the collaboration profits (and, for sanofi-aventis, 

royalties on product sales in Japan) otherwise payable to us unless we agree to reimburse these expenses at a faster rate at our option. Given the 

uncertainties related to drug development (including the development of the aflibercept in collaboration with sanofi-aventis and the VEGF Trap

Eye in collaboration with Bayer Healthcare) such as the variability in the length of time necessary to develop a product candidate and the 

ultimate ability to obtain governmental approval for commercialization, we are currently unable to reliably estimate if our collaborations with 

sanofi-aventis and Bayer Healthcare will become profitable. 

The amount we need to fund operations will depend on various factors, including the status of competitive products, the success of our 

research and development programs, the potential future need to expand our professional and support staff and facilities, the status of patents and 

other intellectual property rights, the delay or failure of a clinical trial of any of our potential drug candidates, and the continuation, extent, and 

success of our collaborations with sanofi-aventis and Bayer HealthCare. Clinical trial costs are dependent, among other things, on the size and 

duration of trials, fees charged for services provided by clinical trial investigators and other third parties, the costs for manufacturing the product 

candidate for use in the trials, supplies, laboratory tests, and other expenses. The amount of funding that will be required for our clinical 

programs depends upon the results of our research and preclinical programs and early-stage clinical trials, regulatory requirements, the clinical 

trials underway plus additional clinical trials that we decide to initiate, and the various factors that affect the cost of each trial as described above. 

In the future, ifwe are able to successfully develop, market, and sell certain of our product candidates, we may be required to pay royalties or 

otherwise share the profits generated on such sales in connection with our collaboration and licensing agreements. 

We expect that expenses related to the filing, prosecution, defense, and enforcement of patent and other intellectual property claims will 

continue to be substantial as a result of patent filings and prosecutions in the United States and foreign countries. 
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We believe that our existing capital resources will enable us to meet operating needs through at least early 20 I 0, without taking into 
consideration the $200.0 million aggregate principal amount of convertible senior subordinated notes, which mature in October 2008. However, 
this is a forward-looking statement based on our current operating plan, and there may be a change in projected revenues or expenses that would 
lead to our capital being consumed significantly before such time. If there is insufficient capital to fund all of our planned operations and 
activities, we believe we would prioritize available capital to fund preclinical and clinical development of our product candidates. Other than a 
$1.6 million letter of credit issued to our landlord in connection with our new operating lease for facilities in Tarrytown, New York, we have no 
off-balance sheet arrangements. In addition, we do not guarantee the obligations of any other entity. As of September 30, 2007, we had no 
established banking arrangements through which we could obtain short-term financing or a line of credit. In the event we need additional 
financing for the operation of our business, we will consider collaborative arrangements and additional public or private financing, including 
additional equity financing. Factors influencing the availability of additional financing include our progress in product development, investor 
perception of our prospects, and the gen.era! condition of the financial markets. We may not be able to secure the necessary funding through new 
collaborative arrangements or additional public or private offerings. Ifwe cannot raise adequate funds to satisfy our capital requirements, we 
may have to delay, scale back, or eliminate certain of our research and development activities or future operations. This could harm our business. 

Critical Accounting Policies and Significant Judgments and Estimates 

Revenue Recognition: 

We recognize revenue from contract research and development and research progress payments in accordance with Staff Accounting Bulletin 
No. I 04, Revenue Recognition (SAB I 04) and Emerging Issues Task Force 00-21, Accounting for Revenue Arrangements with Multiple 
Deliverables (EITF 00-21). We earn contract research and development revenue and research progress payments in connection with 
collaboration and other agreements to develop and commercialize product candidates and utilize our technology platforms. The terms of these 
agreements typically include non-refundable up-front licensing payments, research progress (milestone) payments, and payments for 
development activities. Non-refundable up-front license payments, where continuing involvement is required ofus, are deferred and recognized 
over the related performance period. We estimate our performance period based on the specific terms of each agreement, and adjust the 
performance periods, if appropriate, based on the applicable facts and circumstances. Payments which are based on achieving a specific 
substantive performance milestone, involving a degree of risk, are recognized as revenue when the milestone is achieved and the related payment 
is due and non-refundable, provided there is no future service obligation associated with that milestone. Substantive performance milestones 
typically consist of significant achievements in the development life-cycle of the related product candidate, such as completion of clinical trials, 
filing for approval with regulatory agencies, and approvals by regulatory agencies. In determining whether a payment is deemed to be a 
substantive performance milestone, we take into consideration (i) the nature, timing, and value of significant achievements in the development 
life- cycle of the related development product candidate, (ii) the relative level of effort required to achieve the milestone, and (iii) the relative 
level of risk in achieving the milestone, taking into account the high degree of uncertainty in 
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successfully advancing product candidates in a drug development program and in ultimately attaining an approved drug product. Payments for 
achieving milestones which are not considered substantive are accounted for as license payments and recognized over the related performance 
period. Payments for development activities where Regeneron is not sharing costs are recognized as revenue as earned, over the period of effort. 
In addition, we record revenue in connection with a government research grant as we incur expenses related to the grant, subject to the grant's 
terms and annual funding approvals. 

In connection with non-refundable licensing payments, our performance period estimates are principally based on projections of the scope, 
progress, and results of our research and development activities. Due to the variability in the scope of activities and length of time necessary to 
develop a drug product, changes to development plans as programs progress, and uncertainty in the ultimate requirements to obtain 
governmental approval for commercialization, revisions to performance period estimates are possible, and could result in material changes to the 
amount ofrevenue recognized each year in the future. In addition, performance periods may be extended ifwe and our collaborators decide to 
expand our clinical plans for a drug candidate into additional disease indications. Also, if a collaborator tenninates an agreement in accordance 
with the terms of the agreement, we would recognize any unamortized remainder of an up-front payment at the time of the termination. For the 
year ended December 31, 2006, changes in estimates of our performance periods, including an extension of our estimated performance period for 

our collaboration with sanofi-aventis, did not have a material impact on contract research and development revenue that we recognized. In 2007, 
we currently expect to recognize at least $2.4 million lower contract research and development revenue, compared to amounts recognized in 
2006, in connection with $105.0 million of non-refundable up-front payments previously received from sanofi-aventis, due to an extension of 
our estimated performance period. 

As described above, we and Bayer HealthCare are cmTently formalizing our global development plans for the VEGF Trap-Eye in wet AMD 
and DME. Pending completion of these plans, all payments received or receivable from Bayer HealthCare through September 30, 2007 have 
been fully deferred and included in deferred revenue for financial statement purposes. When the plans are formalized later this year, we will 
determine the appropriate accounting policy for payments from Bayer HealthCare and the financial statement classifications and periods in 
which past and future payments from Bayer (including the $75.0 million up-front payment, development and regulatory milestone payments, and 
reimbursements ofRegeneron development expenses) will be recognized in our Statement of Operations. In the period when we commence 
recognizing previously deferred payments from Bayer HealthCare, we anticipate recording a cumulative catch-up for the period since inception 
of the collaboration in October 2006, which cannot be quantified at this time. 
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Clinical Trial Expenses: 

Clinical trial costs are a significant component ofresearch and development expenses and include costs associated with third-party 
contractors. We outsource a substantial portion of our clinical trial activities, utilizing external entities such as contract research organizations, 

independent clinical investigators, and other third-party service providers to assist us with the execution of our clinical studies. For each clinical 

trial that we conduct, certain clinical trial costs are expensed immediately, while others are expensed over time based on the expected total 
number of patients in the trial, the rate at which patients enter the trial, and the period over which clinical investigators or contract research 
organizations are expected to provide services. 

Clinical activities which relate principally to clinical sites and other administrative functions to manage our clinical trials are performed 
primarily by contract research organizations (CROs). CROs typically perform most of the start-up activities for our trials, including document 
preparation, site identification, screening and preparation, pre-study visits, training, and program management. On a budgeted basis, these start
up costs are typically 10% to 15% of the total contract value. On an actual basis, this percentage range can be significantly wider, as many of our 

contracts are either expanded or reduced in scope compared to the original budget, while start-up costs for the particular trial may not change 
materially. These start-up costs usually occur within a few months after the contract has been executed and are event driven in nature. The 
remaining activities and related costs, such as patient monitoring and administration, generally occur ratably throughout the life of the individual 

contract or study. In the event of early termination of a clinical trial, we accrue and recognize expenses in an amount based on our estimate of the 
remaining non-cancelable obligations associated with the winding down of the clinical trial and/or penalties. 

For clinical study sites, where payments are made periodically on a per-patient basis to the institutions performing the clinical study, we 
accrue on an estimated cost-per-patient basis an expense based on subject enrollment and activity in each quarter. The amount of clinical study 
expense recognized in a quarter may vary from period to period based on the duration and progress of the study, the activities to be performed by 

the sites each quarter, the required level of patient enrollment, the rate at which patients actually enroll in and drop-out of the clinical study, and 
the number of sites involved in the study. Clinical trials that bear the greatest risk of change in estimates are typically those with a significant 
number of sites, require a large number of patients, have complex patient screening requirements, and span multiple years. During the course of 

a trial, we adjust our rate of clinical expense recognition if actual results differ from our estimates. Our estimates and assumptions for clinical 
expense recognition could differ significantly from our actual results, which could cause material increases or decreases in research and 
development expenses in future periods when the actual results become known. No material adjustments to our past clinical trial accrual 
estimates were made during the year ended December 31, 2006 or the nine months ended September 30, 2007. 

During the three months ended September 30, 2007, there were no changes to any other "Critical Accounting Policies and Significant 
Judgments and Estimates" described in our Annual Report on Form l 0-K for the year ended December 31, 2006. 
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VEGF Trap-Eye Final Phase 2 Results in Age-related Macular Degeneration Presented at 
2008 Retina Society Meeting · 

Regression of total active lesion caused by wet AMD reported 

SCOTTSDALE, Ariz., Sep 28, 2008 (BUSINESS WIRE) -- Regeneron Pharmaceuticals, Inc. (Nasdaq: REGN) and Bayer 

HealthCare AG announced that VEGF Trap-Eye achieved durable improvements in visual acuity and in biologic measures of 

neovascular disease, including retinal thickness and active choroidal neovascularization lesion size, for up to one year in a 

Phase 2 study in the neovascular form of Age-related Macular Degeneration (wet AMD). The results were reported today in two 

oral presentations at the 2008 annual meeting of the Retina Society in Scottsdale, Arizona. Slides, including data reported at 
the presentations, are available on the Regeneron website (www.regeneron.com on the Presentations Page, under the Investor 

Relations section). 

In this double-masked Phase 2 trial, patients were initially treated with either fixed monthly or quarterly dosing for 12 weeks and 

then continued to receive treatment for another 40 weeks on a PRN (as needed) dosing schedule. Patients receiving monthly 

doses of VEGF Trap-Eye of either 2.0 or 0.5 milligrams (mg) for 12 weeks followed by PRN dosing achieved mean 
improvements in visual acuity versus baseline of 9.0 letters (p<0.0001 versus baseline) and 5.4 letters (p<0.085 versus 

baseline}, respectively, at the end of one year. The proportion of patients with vision of 20/40 or better (part of the legal 
minimum requirement for an unrestricted driver's license in the U.S.) increased from 23 percent at baseline to 45 percent at 

week 52 in patients initially treated with 2.0 mg monthly and from 16 percent at baseline to 47 percent at week 52 in patients 

initially treated with 0.5 mg monthly. During the week 12 to week 52 PRN dosing period, patients initially dosed on a 2.0 mg 
monthly schedule received, on average, only 1.6 additiorial injections and those initially dosed on a 0.5 mg monthly schedule 

received, on average, 2.5 injections. 

Patients receiving monthly doses of VEGF Trap-Eye of either 2.0 or 0.5 mg for 12 weeks followed by PRN dosing also achieved 

mean decreases in retinal thickness versus baseline of 143 microns (p<0.0001 versus baseline) and 125 microns (p<0.0001 

versus baseline) at week 52, respectively. 

While PRN dosing following a fixed quarterly dosing regimen (with dosing at baseline and week 12) also yielded improvements 

in visual acuity and retinal thickness versus baseline at week 52, the results generally were not as robust as those obtained 
with initial fixed monthly dosing. 

"Anti-VEGF therapy has dramatically changed the treatment paradigm for wet AMD, and improvement in visual acuity is now 

feasible in most patients. The biggest challenge we have is that with our current drugs, the majority of patients need frequent 

injections into their eye to maintain their visual acuity gains," stated David M. Brown, M.D., a study investigator and a retinal 

specialist at The Methodist Hospital in Houston. "These study results reinforce our interest in further exploring whether 

continued administration of VEGF Trap-Eye on an as-needed basis after an initial period of fixed dosing can maintain a 

durability of effect over time in controlled Phase 3 clinical studies." 

In this Phase 2 study VEGF Trap-Eye was also associated with a reduction in the size of the total active choroidal neovascular 

membrane (CNV), the active lesion that is the underlying cause of vision loss in patients with wet AMD. Patients initially 

receiving either a 2.0 mg or 0.5 mg monthly fixed dose of VEGF Trap-Eye for 12 weeks followed by PRN dosing experienced 

statistically significant 3.41 mm(2) and 1.42 mm(2) reductions in mean CNV size at 48 weeks (the final one-year analysis from 

the independent reading center) versus baseline, respectively. Patients in the 2.0 mg monthly cohort also achieved a 

statistically significant 1. 75 mm(2) reduction in total lesion size. A reduction in total lesion size was not seen in the cohort initially 

dosed with 0.5 mg monthly. 

"Progression of the active CNV lesion and resulting vision impairment are inevitable consequences of untreated wet AMD. The 

reduction in total active CNV lesion size achieved with VEGF Trap-Eye treatment in this Phase 2 clinical study could potentially 

translate into clinically meaningful outcomes in the larger, controlled Phase 3 studies that are underway," stated Jason Slakter, 

M.D., head of the independent reading center for the study and a Clinical Professor of Ophthalmology, New York University 
School of Medicine, New York. 

VEGF Trap-Eye was generally well tolerated and there were no drug-related serious adverse events. There was one reported 

case of culture-negative endophthalmitis/uveitis in the study eye, which was deemed not to be drug-related. The most common 

adverse events were those typically associated with intravitreal injections. 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 357



"These study results confirm the rationale for our Phase 3 clinical program for VEGF Trap-Eye in wet AMD," said George D. 
Yancopoulos, M.D., Ph.D., President of Regeneron Research Laboratories. "These trials are designed to optimize improvement 
in visual acuity with fixed-dosing regimens of either every 4 weeks or every 8 weeks for one year and then study how these 
vision improvements can be maintained with as-needed dosing in the second year." 

About the Phase 2 Study in Wet AMD 

In the double-masked, prospective, randomized, multi-center Phase 2 trial, 157 patients were randomized to five dose groups 
and treated with VEGF Trap-Eye in one eye. Two groups initially received monthly doses of 0.5 or 2.0 milligrams (mg) of VEGF 
Trap-Eye (at weeks 0, 4, 8, and 12) and three groups received quarterly doses of 0.5, 2.0, or 4.0 mg of VEGF Trap-Eye (at 
baseline and week 12). Following the initial 12-week fixed-dosing phase of the trial, patients continued to receive therapy at the 
same dose on a PRN dosing schedule based upon the physician assessment of the need for re-treatment in accordance with 
pre-specified criteria. Patients were monitored for safety, retinal thickness, and visual acuity. The primary endpoint results from 
the fixed dosing period were presented at the 2007 Retina Society conference in September 2007. Week 32 results were 
presented at the 2008 Association for Research in Vision and Ophthalmology annual meeting in April 2008. 

About the Phase 3 Program in Wet AMD 

Regeneron and Bayer HealthCare initiated a Phase 3 global development program for VEGF Trap-Eye in wet AMD in August 
2007. In two Phase 3 trials, the companies are evaluating VEGF Trap-Eye dosed 0.5 mg every 4 weeks, 2 mg every 4 weeks, 

or 2 mg every 8 weeks (following three monthly doses) in direct comparison with ranibizumab (Lucentis®, a registered 
trademark of Genentech, Inc.) administered 0.5 mg every 4 weeks according to its U.S. label during the first year of the studies. 
PRN dosing will be evaluated during the second year of each study. The VIEW1 study is currently enrolling patients in the 
United States and Canada and the VIEW2 study is currently enrolling patients in Europe, Asia Pacific, Japan, and Latin 
America. The companies are collaborating on the global development of VEGF Trap-Eye for the treatment of wet AMD, diabetic 
eye diseases, and other eye diseases and disorders. Bayer HealthCare will market VEGF Trap-Eye outside the United States, 
where the companies will share equally in profits from any future sales of VEGF Trap-Eye. Regeneron maintains exclusive 
rights to VEGF Trap-Eye in the United States. 

About VEGF Trap-Eye 

Vascular Endothelial Growth Factor (VEGF) is a naturally occurring protein in the body whose normal role is to trigger 
formation of new blood vessels (angiogenesis) to support the growth of the body's tissues and organs. It has also been 
associated with the abnormal growth and fragility of new blood vessels in the eye, which lead to the development of wet AMD. 
The VEGF Trap-Eye is a fully human, soluble VEGF receptor fusion protein that binds all forms of VEGF-A along with the 
related Placental Growth Factor (PIGF). VEGF Trap-Eye is a specific and highly potent blocker of these growth factors. 
Blockade of VEGF, which can prevent abnormal blood vessel formation and vascular leak, has proven beneficial in the 
treatment of wet AMD. 

About Wet AMD 

Age-related Macular Degeneration (AMD) is a leading cause of acquired blindness. Macular degeneration is diagnosed as 
either dry (nonexudative) or wet (exudative). In wet AMD, new blood vessels grow beneath the retina and leak blood and fluid. 
This leakage causes disruption and dysfunction of the retina creating blind spots in central vision, and it can account for 
blindness in wet AMD patients. Wet AMD is the leading cause of blindness for people over the age of 65 in the U.S. and 
Europe. 

About Regeneron Pharmaceuticals, Inc. 

Regeneron is a fully integrated biopharmaceutical company that discovers, develops, and commercializes medicines for the 

treatment of serious medical conditions. In addition to ARCAL YST® (rilonacept) Injection for Subcutaneous Use, its first 
commercialized product, Regeneron has therapeutic candidates in clinical trials for the potential treatment of cancer, eye 
diseases, and inflammatory diseases and has preclinical programs in other diseases and disorders. Additional information 
about Regeneron and recent news releases are available on Regeneron's web site at www.regeneron.com. 

Forward Looking Statement 

This news release discusses historical information and includes forward-looking statements about Regeneron and its products, 
development programs, finances, and business, all of which involve a number of risks and uncertainties, such as risks 
associated with preclinical and clinical development of Regeneron's drug candidates, determinations by regulatory and 
administrative governmental authorities which may delay or restrict Regeneron's ability to continue to develop or commercialize 
its product and drug candidates, competing drugs that are superior to Regeneron's product and drug candidates, uncertainty 
of market acceptance of Regeneron's product and drug candidates, unanticipated expenses, the availability and cost of capital, 
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the costs of developing, producing, and selling products, the potential for any collaboration agreement, including Regeneron's 
agreements with the sanofi-aventis Group and Bayer HealthCare, to be canceled or to terminate without any product success, 
risks associated with third party intellectual property, and other material risks. A more complete description of these and other 
material risks can be found in Regeneron's filings with the United States Securities and Exchange Commission (SEC), including 
its Form 10-K for the year ended December 31, 2007 and Form 10-Q for the quarter ended June 30, 2008. Regeneron does 
not undertake any obligation to update publicly any forward-looking statement, whether as a result of new information, future 
events, or otherwise unless required by law. 

SOURCE: Regeneron Pharmaceuticals, Inc. 

Regeneron Pharmaceuticals, Inc. 
Investor Relations 
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Corporate Communications 
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Kelly Hershkowitz, 212-845-5624 
Media Relations 
khershkowitz@biosector2.com 
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Abstract Angiogenesis, the process by which new vessels are created from pre-existing vasculature, has become the 

subject of intense research in recent years. Increased rates of angiogenesis are associated with several disease 

states, including cancer, age-related macular degeneration (AMO), psoriasis, rheumatoid arthritis, and 

diabetic retinopathy. Vascular endothelial growth factor (VEGF) is an important modulator of angio

genesis, and has been implicated in the pathology of a number of conditions, including AMO, diabetic 

retinopathy, and cancer. AMO is a progressive disease of the macula and the third major cause of blindness 

worldwide. If not treated appropriately, AMO can progress to involve both eyes. Until recently, the 

treatment options for AMO have been limited, with photodynamic therapy (PDT) the mainstay of treat

ment. Although PDT is effective at slowing disease progression, it rarely results in improved vision. Several 

therapies have been or are now being developed for neovascular AMO, with the goal of inhibiting VEGF. 

These VEGF inhibitors include the RNA aptamer pegaptanib, partial and full-length antibodies ranibi

zumab and bevacizumab, the VEGF receptor decoy aflibercept, small interfering RNA-based therapies 

bevasiranib and AGN 211745, sirolimus, and tyrosine kinase inhibitors, including vatalanib, pazopanib, 

TG 100801, TG 101095, AG 013958, and AL 39324. At present, established therapies have met with 

great success in reducing the vision loss associated with neovascular AMO, whereas those still under 

investigation offer the potential for further advances. In AMD patients, these therapies slow the rate of 
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vision loss and in some cases increase visual acuity. Although VEGF-inhibitor therapies are a milestone in 

the treatment of these disease states, several concerns need to be addressed before their impact can be fully 

realized. 

Angiogenesis is a term used to describe the formation of new 

blood vessels from the pre-existing vasculature. This process is 

critical for several normal physiologic functions, including the 

development of embryos, wound healing, the female re

productive cycle, and collateral vascular generation in the 

myocardium. However, aberrant angiogenesis has been im

plicated in the progression of several disease states, including 

cancer, macular degeneration, diabetic retinopathy, rheuma

toid arthritis, and psoriasis. 

Under normal physiologic conditions, the process ofangio

genesis is well controlled, reflecting a perfect balance of 

endogenous angiogenic growth factors and suppressors. When 

angiogenic growth factors outnumber angiogenesis inhibitors, 

the balance shifts in favor of angiogenesis, a process termed the 

'angiogenic switch.'[11 Rigorous research in the field of angio

genesis has led to the identification of many regulators involved 

in this process. Angiogenesis is driven by the production of 

proangiogenic growth factors including vascular endothelial 

growth factor (VEGF), basic fibroblast growth factor (bFGF), 

interleukin-8, placental-like growth factor (PLGF), trans

fonning growth factor-~ (TGF~), nitric oxide synthetase, angio

poietin, platelet-derived growth factor (PDGF), pleiotrophin, 

and several others.£21 Activation by VEGF and other pro

angiogenic factors causes endothelial cells to release proteases 

that degrade the basement membrane. This allows endothelial 

cells to escape from the original vessel walls, proliferate, and 

extend toward the source of the angiogenic stimulus, using in

tegrins to mediate cell adhesion_[1,31 Angiogenesis can also be 

promoted by a deficiency in endogenous angiogenesis in

hibitors, which include angiostatin, canstatin, endostatin, var

ious heparinases, interferon-o:, -~, -y, thrombospondin, and 

othersPl 
The main purpose of this review is to summarize the physio

logic tole of VEGF, particularly within the eye, and its 

role in the development of age-related macular degeneration 

(AMD), and to highlight both the benefits and potential ad

verse effects of anti-VEGF-based therapy. 

1. Pathologic Angiogenesis and Anti-Angiogensis 

Therapies 

Research shows that angiogenesis accompanies the pro

gression of chronic inflammation. VEGF is over-expressed in a 
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number of proinflammatory conditions, including psonas1s 

and rheumatoid arthritis_[4,5l During tumorigenesis, lack of 

oxygen and other essential nutrients restricts tumor growth to 

1-2 mm_[3,61 In order to grow beyond this size, tumor cells must 

induce angiogenesis by secreting angiogenic growth factors. 

This angiogenic vascularization not only allows the tumor to 

grow, but also increases the rate of metastasis. Vessels formed 

by uncontrolled and unregulated angiogenesis are drastically 

different from those of the normal vasculature, being char

acterized by chaotic branching, hypoxia, and increased inter

stitial pressure. These irregularities might also hinder the ability 

of chemotherapeutic agents to reach desired drug concentra

tions within the tumor vasculatute. Thus, VEGF has become an 

attractive target of investigation for the treatment of various 

types of cancer. 

A wide range of therapies designed to inhibit angiogenesis 

have been developed and many more are currently under in

vestigation. Angiogenesis inhibitors are typically divided into 

two categories: direct or indirect. Direct angiogenesis inhibitors 

are designed to target endothelial cells and prevent their pro

liferation. Indirect therapies target proangiogenic growth fac

tors or their receptors. In general, endothelial cells are viewed as 

an excellent target for therapy because they are genetically more 

stable than cancer cells. In fact, it has been postulated that this 

stability reduces the likelihood of rapid mutation and acquired 

drug resistance_Pl Recent studies suggest, however, that tumor 

endothelial cells carry genetic anomalies that may confer drug 

resistance.l8•91 Interestingly, it has been suggested that tradi

tional therapies, such as radiation therapy, may actually work 

in part by targeting genomically stable endothelial cells, as these 

endothelial cells are still proliferaiing at a higher than normal 
rate_[s,91 

Indirect inhibition of angiogenesis can be further divided 

into two categories, those that amplify the effects ofangiogenic 

inhibitors and activate their associated pathways, or those that 

inhibit the activation of proangiogenic pathways. Currently, 

there are a number of angiogenic regulators and their receptors 

under investigation. For example, a recent phase II trial in

vestigating the use of a TGF~ antisense vaccine, belagenpu

matucel-L (Lucanix®), in patients with non-small cell lung 

cancer reported favorable results.P0J Focusing on 61 assessable 

patients with late-stage (IIIB and IV) disease, a 15% partial 

response rate was achieved and the estimated probabilities of 
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surviving I and 2 years were 68% and 52%, respectively. These 

results were favorable as compared with historic controls, and 

no significant adverse events were observed. Another promis

ing experimental strategy targeting TGFP employs the use of a 

soluble TGFP receptor, which specifically inhibits TGFP-1 and 
TGFp-3_[ll,l2J 

2. Pathogenesis of Age-Related Macular 

Degeneration (AMO) 

AMD is a multifaceted disease characterized by early sub

clinical changes at the choroidea-retinal pigment epithelium 

interface. Both the causal and formal pathogenesis of the dis

ease is still puzzling. The disease can progress into two distinct 

late forms, 'geographic atrophy' and 'choroidal neovascular

ization;' the underlying mechanism of this differential progres

sion remains unknownP3l Late changes are usually responsible 

for the dramatic loss in central function that has a devastating 

effect on quality oflife. In industrialized countries, the disease is 

a major cause of visual disability among persons over 60 years 

of age. Due to demographic right-shift and increased life ex

pectancy, AMD is not only a medical problem, but also has 

pronounced socio-economic effects. In the last few decades, 

treatment modalities have been based on the destruction or sur

gical removal of the neovascular complex. At present, however, 

the philosophical approach to treatment has changed to one of 

modifying disease pathology. AMD is a progressive disease 

that affects the central portion of the retina (the macula). In the 

earliest stage, deposits called drusen form in the area between 

the retinal pigment epithelium and the underlying choroid. 

Advanced AMD, which is responsible for profound vision loss, 

has two forms: dry and wet. The dry form of advanced AMD 

results from atrophy of the retinal pigment epithelial layer be

low the retina. There is currently no treatment option for this 

type of AMD. In wet AMD (neovascular AMD), neovascu

larization of the choroid occurs, resulting in blood and protein 

leakage. The seepage and scarring from these blood vessels 

eventually cause irreversible damage to the photoreceptors and 

can lead to vision lossY 3l Angiogenic growth factors, particu

larly VEGF, have been shown to be elevated in patients with the 

wet form of AMD and play a key role in the neovascularization 

process_[14l 

Intelligent targeting of the relevant factors and pathways 

involved in AMD should stop disease progression, reduce 

complications and improve vision. The first step into this new 

era has been accomplished with the introduction of anti

angiogenic agents. These new agents act either directly on 
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VEGF or indirectly on the VEGF signaling cascade. It is im

portant to bear in mind, however, that while VEGF contributes 

at a fundamental level to neovascular processes, it also acts in 

other physiologic pathways as weJJ.13l 

3. Biologic Activities of VEGF 

VEGF belongs to a family of dimeric glycoproteins within 

the superfamily of PDGFs. While VEGF, also known as 

VEGF-A, is the most comprehensively studied, other members 

of this family include VEGF-B, VEGF-C, VEGF-D, and 

PLGF.l15-16l VEGF-A has several·. isoforms (VEGF121 , 

VEGF 121b, VEGF145, VEGF165, VEGF189, and VEGF206) that 

arise from alternative splicing. Of these isoforms, VEGF 145 is 

the most abundant.l17l All VEGF ligands bind to tyrosine 

kinase receptors, causing the receptors to dimerize and auto

phosphorylate_ll8l Upon binding to its receptor, VEGF initiates 

a cascade of signaling events that begins with auto-phosphor

ylation of both receptor kinases, followed by activation of 

numerous downstream proteins, including phosphoinositide-3-

kinase (PBK), the Ras GTPase activating protein, Ras, mitogen

activated protein kinase (MAPK), and others.l19l VEGF-A binds 

to VEGF receptor (VEGFR)-1 (also known as fetal liver tyrosine 

kinase-I, or FLTl) and VEGFR-2 (also known as kinase insert 

domain receptor [KDR] or FLKl)_l 18l VEGFR-2 has a higher 

affinity for VEGF than VEGFR-1, and has been implicated in 

the potentiation ofangiogenesis_[l9J The function ofVEGFR-1 is 

less well defined, but seems to include recruitment of mono

cytesP9l VEGF-C and VEGF-D bind to a different receptor, 

VEGFR-3, which has been shown to mediate lymphangiogen

esis.P6l VEGF promotes the growth, migration, and proliferation 

of endothelial cells_[20-22J In addition, VEGF induces vasodilata

tion and enhances endothelial cell survivaJ.l20•21 l These biologic 

activities occur in few physiologic processes outside wound 

healing and ovulation, making VEGF an attractive target for 

therapy. 

4. Role of VEGF in AMO 

VEGF is over-expressed in patients diagnosed with AMD. 

In a recent study designed to determine the effect of VEGF 

over-expression in retinal pigment epithelial cells, investigators 

injected a recombinant adenovirus vector expressing rat 

VEGF 164 into the sub-retinal space of the rat eye_[i4J The ex

pression of VEGF messenger RNA (mRNA) was increased in 

retinal pigment epithelial cells and blood vessels became leaky 

10 days post-injection. By 80 days post-injection, new blood 
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vessels originating from the choriocapillarie were detected, 

ultimately leading to the fo1mation of choroidal neovascular 

membranes and death of photoreceptor cells. This study dem

onstrated that over-expression of VEGF in retinal pigment 

epithelial cells can induce vascular leakage, new choroidal 

blood vessel growth, choroidal neovascularization, and neural 

retina degeneration in the rat eye_[i 4J This process mirrors the 

mechanism of vision loss in AMO, supporting the idea that 

VEGF over-expression plays a key role in AMO. 

5. VEGF Inhibition in the Treatment of AMO 

Approved therapeutic agents as well as those currently in 

development that target VEGF employ one of several mecha

nisms of action to inhibit the VEGF functional pathway. One 

approach involves the use of monoclonal antibodies (mAbs) to 

target either VEGF or its receptors. Soluble VEGFRs with high 

affinity for VEGF have also been designed that prevent VEGF 

binding to its receptor on endothelial cells. Various small

molecule tyrosine kinase inhibitors (TKis) have been developed 

to specifically inhibit VEGFR tyrosine kinase activity. Two 

unique classes of drugs have emerged that target VEGF mRNA. 

The first is designed to target post-transcriptional modification 

ofVEGF mRNA and prevent protein translation ofVEGF;[23l 

the second involves the use of small interfering (si)RNA to 

prevent transcription of VEGF mRNA.C24l 

5. 1 Aptamer Therapy 

Pegaptanib (Macugen®) is approved by the US FDA for the 

treatment of wet AMD. Pegaptanib is an aptamer, a short RNA 

oligonucleotide that assumes a specific three-dimensional shape 

and binds with high affinity to target molecules. Pegaptanib 

reduces neovascularization by inhibiting a specific isoform 

of VEGF, VEGF 165. Efficacy and safety analyses were re

cently reported in two randomized, sham-controlled, clinical 

trialsP5•26l The two combined trials, known as the VISION 

(VEGF Inhibition Study in Ocular Neovascularisation) study, 

enrolled 1186 patients. Patients received either an intraocular 

injection of pegaptanib or a similar sham injection every 

6 weeks. Visual acuity (VA) was measured using Snellen eye 

charts, during which patients were asked to identify specific 

sized letters or lines at a set distance. [25,261 

The VISION study demonstrated a significant difference in 

loss of VA by 1 year in patients who received pegaptanib as 

compared with those who received sham injection (a loss of7.93 

letters for pegaptanib vs 15.05 letters for sham; p < 0.0001 ), 
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which was maintained at 2 years.[25•26l The risk of severe loss 

of VA (loss of 30 letters or more) from baseline was 22% in 

the sham-injection group and 10% in the pegaptanib group 

(p < 0.001). In addition, patients in the sham group were more 

likely to lose three or more Snellen lines from their vision as 

compared with the pegaptanib group at 1 and 2 years (p < 0.001 

and p < 0.05, respectively). These results indicate that peg

aptanib is effective in reducing vision loss in patients with 

several types of AMD.[25,261 

A study on the cost effectiveness of pegaptanib was per

fonned in 2005, from the perspective of the UK government.C26l 

The results showed that pegaptinib therapy had a mean incre

mental cost-effectiveness ratio of £8023 per vision year saved, 

well below the threshold of £20 000 per vision year saved. The 

therapy was deemed cost effective for the UK government.l26l 

5.2 Monoclonal Antibody Therapy 

The anti-VEGF mAb ranibizumab (Lucentis®) was ap

proved for the treatment of wet AMD in the US in 2006. In a 

2-year, phase III, randomized, double-blind, sham-controlled 

study, patients received either ranibizumab low dose (n = 238), 

ranibizumab high dose (n=240), or a sham injection adminis

tered intravitreally once monthly in one eye for 2 years. The 

primary outcome of VA was assessed by determining the 

number of patients who lost fewer than 15 letters from baseline. 

Compared with the sham-injection group, significantly higher 

numbers of patients in the ranibizumab groups were more likely 

to lose fewer than 15 letters (94.5% for high-dose ranibizumab 

and 94.6% for low-dose ranibizumab vs 62.2% for sham injec

tion; p < 0.001 ). r27l In fact, vision improvement was noted, with 

mean VA improving by about seven letters in the ranibizumab 

groups. By comparison, there was a decline of ten letters in the 

sham-injection group (p < 0.001). At the study conclusion, 

26.1 % and 33.3% of patients in the low- and high-dose ranibi

zumab groups, respectively, had a VA gain of 15 letters or more, 

compared with 3.8% of patients in the sham-injection group 

(p<0.00l)P71 These results were similar to and supported 

earlier phase I/II studies.[281 

Verteporfin photodynamic therapy (PDT) is indicated for 

wet, neovascular AMO. Prior to the advent of VEGF in

hibitors, it was the treatment of choice for wet AMO. Recently, 

ranibizumab was compared with verteporfin PDT in a 2-year, 

randomized, double-blind, multicenter triaJ.[291 Patients received 

either low- or high-dose ranibizumab or verteporfin PDT. Those 

patients who received ranibizumab had significantly better VA, 

as indicated by more patients losing fewer than 15 letters on 

Snellen charts. Also, more patients in the ranibizumab group 
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gained 15 or more letters (35. 7% in the low-dose and 40.3% in 

the high-dose ranibizumab groups) as compared with the ver

teporfin group (5.6%; p<0.001). Severe loss of VA, indicated 

by a decline of 30 letters or more, occurred in 13.3% of patients 

receiving verteporfin as compared with none receiving ranibi

zumab (p < 0.001). Two cases of presumed endophthalmitis and 

one case of serious uveitis were reported in the high-dose ra

nibizumab group, while no such events occurred in the verte

porfin or low-dose ranibizumab groupsP91 

More frequent administration (defined as <2 months mean 

inter-injection interval) of ranibizumab in the eye resulted in 

greater gain in VA (+2.3 lines at 6 months) than less frequent 

injections (+0.46 lines at 6 months; p=0.012))301 This study 

found that in a population of patients receiving as-needed in

jections of ranibizumab for exudative AMD, visual improve

ment was related to the frequency of injections received, but not 

to the resolution of fluid on optical coherence tomography. 

Thus, treatment with ranibizumab on a strictly as-needed basis 

may result in under-treatment and significantly less gain in 
VA.[301 

Bevacizumab is closely related to ranibizumab, differing in 

that it is a full-length humanized mAb against VEGF, whereas 

ranibizumab is an antigen binding fragment. Currently, bev

acizumab is approved by the FDA for first-line treatment of 

patients with colon cancer, but it is also used on a large scale off

label for the treatment of exudative AMD.[31 1 An early, non

randomized trial of bevacizumab in patients with wet AMD 

showed highly significant improvement in vision (mean change 

in ETDRS [Early Treatment Diabetic Retinopathy Study] 

letters, + 10) at4 and 8 weeks following intravitreal injection.[321 

Several small, head-to-head, randomized controlled trials 

subsequently showed that intravitreal administration of bev

acizumab was more efficacious than PDT in improving VA,l33-35J 

and the incidence of adverse effects was low. A recent meta

analysis of the effects ofbevacizumab in exudative AMD found 

that changes in VA associated with bevacizumab were similar 

to ranibizumb (+5.9-9.8 and +8.6 ETD RS letters, respectively). 

A major advantage of bevacizumab is cost, which is approxi

mately 1-5% of that associated with ranibizumab.£311 However, 

large-scale, randomized controlled trials are needed in order to 

establish the efficacy and safety of bevacizumab. 

5.3 Other VEGF-Targeting Approaches in AMD 

Several other therapies for AMD that target VEGF are 

currently being investigated in clinical trials. Aflibercept 

(VEGF Trap-Eye) is a receptor decoy that targets VEGF with 

higher affinity than ranibizumab and other currently available 
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anti-VEGF therapies.£36,371 Aflibercept is being studied in phase 

II trials as an intravitreal injection, as well as in two phase III 

clinical trials (VIEW-I and VIEW-2 [VEGF Trap-Eye: In

vestigation of Efficacy and Safety in Wet AMD]) comparing 

aflibercept to ranibizumab, which will provide important in

sight into the clinical applicability of this drug.l371 

Bevasiranib, the first small interfering RNA (siRNA) agent 

developed for, the treatment of neovascular AMD that has 

shown clinical promise, has an acceptable safety profile sup

ported by preclinical and clinical data.£381 Injected intra

vitreally, bevasiranib induces catalytic destruction ofmRNA to 

silence gene expression, thereby targeting de novo production of 

VEGF.£381 Bevasiranib does not appear to affect existing VEGF 

levels, suggesting that there may be a synergistic effect of 

combining bevasiranib with other anti-VEGF treatments, such 

as ranibizumab. Other siRNA-based therapies, such as those 

designed to target VEGFRs (e.g. AGN 211745), are also being 

investigated. Recently, it was shown that administration of a 

siRNA targeting hypoxia-inducible factor (HIF)-lct results in 

marked decreases in VEGF at the mRNA and protein levels 

within the retinal pigment epithelium.£391 Antagonism of HIF

lct, however, may lead to the over-activation of alternate 

transcription factors and their respective target genes, leading 

to less effective inhibition of angiogenesis.£401 siRNA targeting 

of VEGF, on the other hand, has the advantage of decreasing 

the production of several clinically important angiogenic fac

tors, thereby more effectively inhibiting angiogenesis.l401 Other 

potential therapies in development include pigment epithelium

derived factor-based therapies, nicotinic acetylcholine receptor 

antagonists, integrin antagonists, and sirolimus. 

6. Combined Therapies in AMD 

Anti-angiogenesis agents have largely supplanted PDT as a 

first-line therapy for exudative AMD. Clinical studies ex

amining combination treatments in AMD provide strong evi

dence that PDT in combination with anti-angiogenesis agent(s) 

may be more effective than monotherapeutic approaches.l411 

Available data suggest that PDT can potentially reduce the 

frequency with which intravitreal injections of anti-angiogenesis 

agents are required; anti-angiogenesis agents may in turn aug

ment the activity of PDT by inhibiting the counterproductive 

upregulation ofVEGF.l411 

The effect of combined PDT and intravitreal injection 

of ranibizumab was recently investigated in a pilot study in 

28 patients with occult choroidal neo-vascularizaion (CNV) 

with recent disease progression (n = 11) and CNV due to AMO 

(n = 17).£421 An intravitreal injection of ranibizumab was 
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administered within 12-24 hours after standard PDT, followed 

by two additional injections of ranibizumab after 1 and 2 months. 

PDT in combination with intravitreal ranibizumab was well 

tolerated and effective, with stabilization of VA in 96% of pa

tients. The combination of bevacizumab and low-dose PDT 

significantly reduced the number of bevacizumab treatments 

required over 6 mon'ths.l43J This particular study was powered 

to examine number of treatments, but not effects on VA; thus, 

further studies are required to explore visual outcomes. 

A retrospective, case series database study (registry) assessed 

outcomes for patients with CNV due to AMD treated with 

verteprofin PDT and bevacizumab.1441 The study included 1196 

patients with CNV due to AMD who were treated with one or 

more combination treatments of intravitreal bevacizumab 

1.25 mg administered within 14 days of verteporfin PDT. 

Combination therapy with PDT and bevacizumab led to vision 

benefit for most patients, particularly those who were treatment 

nai"ve at baseline_l44J The number of re-treatments was lower 

than published reports with either treatment delivered as 

monotherapy. Randomized clinical trials are underway to 

confirm these findings. 

Finally, the efficacy and safety of triple therapy consisting of 

single-session PDT, intravitreal bevacizumab, and intravitreal 

triamcinolone for the treatment of neovascular AMD was eval

uated in patients with subfoveal CNV secondary to AMD.l451 

This study concluded that single-session triple therapy might be 

a useful treatment option for neovascular AMD based on 

low retreatment rates, sustainable eradication of CNV, and 

achievement of visual gain. However, the risk and benefits of 

using intravitreal triamcinolone in addition to combined PDT 

and intravitreal bevacizumab warrant further evaluation. 

7. Comparative Efficacy of Different Therapies in AMD 

In a systematic review of pegaptanib and ranibizumab, it was 

shown that patients with AMD of any lesion type benefited 

from treatment with either agent on measures of VA as com

pared to sham and/or PDT treatment.l46l In addition, patients 

who continued treatment with either drug for up to 2 years 

appeared to maintain benefits. Cost-effectiveness analysis 

showed that the two drugs offer additional benefit over the 

comparators of usual care and PDT, but at increased cost.l461 

The relative benefit of each therapy was less clear, due in part to 

the lack of data from direct comparison head-to-head trials. 

The effects of different treatments on serious pigment epi

thelium detachment (PED) in AMD have been investigated.l47J 

Therapeutic results were significantly better in patients treated 

with bevacizumab and ranibizumab than in those treated with 
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pegaptanib, or with a combination of PDT and intravitreal 

injection of triamcinolone acetonide. Even with treatment, 

tears of the retinal pigment epithelium or partial flattening of 

the PED always indicated a worse prognosis in eyes with exu

dative AMD than in eyes with CNV.l471 

A recent retrospective study compared the safety and effi

cacy of ranibizumab with bevacizumab in the treatment of 

patients with neovascular AMD.1481 Bevacizumab or ranibizu

mab treatment resulted in similar gains in VA and reductions in 

macular thickness, as documented each month following in

jection. Thus, intravitreal bevacizumab appears to be as safe 

and effective as intravitreal ranibizumab in the treatment of 

exudative AMD.l481 It is likely that a randomized controlled 

trial, if it can be done, will show that bevacizumab is equivalent 

to ranibizumab in tem1s of efficacy and safety.l311 In addition, 

there are currently no long-term results available to assess 

whether the effects of iliese therapies are long-lived or if alter

native angiogenesis pathways eventually overcome VEGF in

hibition, resulting in disease progression. 

8. Anti-VEGF Therapies in Other Indications 

Several novel classes of anti-angiogenesis targets are cur

rently under investigation for the treatment of various cancers 

and deserve mention, as their use could potentially be expanded 

for ocular indications such as AMD. 

8.1 Tyrosine Kinase Inhibition 

One of the most intensely investigated therapeutic strategies 

is the use of inhibitors of the tyrosine kinase cascade down

stream of the VEG FR to block the effects ofVEGF. Therapies 

currently in development in this category include vatalanib, 

TG 100801, pazopanib, AG 013958, and AL 39324. 

An oral, multi-targeted receptor TKI, sunitinib (SUl 1248), 

inhibits VEGFR-2, PDGF receptor (PDGFR), and FL T3, and 

has been shown to suppress leakage in an experimental mouse 

model ofCNV caused by AMD.l491 Inhibition of these tyrosine 

kinase receptors also prevents tumor growth, pathologic angio

genesis, and metastatic progression of certain cancers.l50l In 

patients with gastrointestinal stromal tumors who had pre

viously not responded to imatinib, sunitinib improved time to 

progression (TTP) and progression-free survival (PFS) as 

compared with placebo.l501 Sunitinib is currently approved by 

the FDA for gastrointestinal stromal tumors. 

Sorafenib (Nexavar®, BAY 43-9006) is a TKI that inhibits 

tumor angiogenesis by blocking the activation of several tyro

sine kinase receptors involved in neovascularization and tumor 
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progression, including VEGFR-2, VEGFR-3, PDGFR-B, 

FLT3, KIT, and p38-cx (MAPK14)_l51 -53J Sorafenib also in

hibits the activities of RAFI and BRAF, which are involved in 

the regulation of endothelial apoptosis.l51l In phase III trials, 

oral sorafenib prolonged PFS as compared to placebo in pa

tients with advanced clear-cell renal-cell carcinoma in whom 

first-line therapy had failed.l54l In addition, partial responses 

were significantly higher in the sorafenib group as compared 

with placebo. Treatment was associated with increased adverse 

events, including diarrhea, rash, fatigue, hand-foot skin reac

tions, hypertension, and cardiac ischemia. This study con

firmed . earlier phase II results showing that sorafenib 

significantly increased PFS in patients with advanced renal cell 

carcinoma_r55J Sorafenib is currently FDA approved for liver and 

renal cancer. 
AEE 788 is potent combined inhibitor of epidermal growth 

factor receptor (EGFR) and VEGFR. In vitro, AE 788 effec

tively inhibits EGFR and VEGFR phosphorylation, exerts 

anti-proliferative effects in a range of EGFR- and ErbB2 

(HER2)-overexpressing cell lines, and inhibits the proliferation 

of EGF- and VEGF-stimulated human umbilical vein endo

thelial cells.l56l In vivo, AEE 788 decreased tumor growth in 

several animal models of cancer, including tumors that over

express EGFR and/or HER2.l56l Oral administration of AEE 

788 resulted in high and persistent drug levels in tumor tissue, 

and inhibited VEGF-induced angiogenesis in a murine implant 

modeI.l56l AEE 788 is currently being studied in phase I clinical 

trials for cancer indications, and represents a potential candi

date for ocular trials, pending satisfactory efficacy and safety 

data. 
Axitinib (AG 013736) is an oral selective inhibitor of 

VEGFR-1, -2, and -3. In a phase II clinical trial of 52 patients 

diagnosed with metastatic renal-cell cancer who had experi

enced treatment failure with previous cytokine-based treatment 

regimes, axitinib was associated with two complete and 21 

partial responses, with an objective response rate of 44.2% and 

a median response duration of 23.0 months.l57l The primary 

endpoint was objective response (based on RECIST [Response 

Evaluation Criteria in Solid Tumors]), and secondary end

points were duration ofresponse, TTP, overall survival, safety, 

pharmacokinetics, and patient-reported health-related quality 

of life. Treatment-related adverse events included diarrhea, 

hypertension, fatigue, nausea, and hoarseness. Overall, the re

sults of this trial indicate that axitinib has clinical activity in 

patients with cytokine-refractory metastatic renal-cell cancer. 

Cediranib (AZD 2171) is a highly potent ATP-competitive 

inhibitor of recombinant KDR tyrosine kinase activity in vitro. 

AZD 2171 inhibits VEGF-stimulated proliferation and KDR 
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phosphorylation in human umbilical vein endothelial cells, and 

reduces vessel area, length, and branching in a fibroblast and 

endothelial cell model of vessel sprouting.l58l In vivo, AZD 2171 

inhibits the growth of tumor xenografts in various mouse 

models of carcinogenesis, including colon, lung, prostate, 

breast, and ovary.l58l The safety and efficacy of AZD 2171 was 

recently evaluated in a phase I clinical trial in patients with 

advanced solid tumors.f59l 

Vandetanib (Zactima®, ZD 6474) is an orally available in

hibitor ofVEGFR-2 and EGFR tyrosine kinase activity. In pre

clinical studies, vandetanib blocked in vivo phosphorylation of 

VEGFR and EGFR, and prevented the growth of transplanted 

human xenografts in nude mice.l60l However, a phase II trial of 

vandetanib in patients with previously treated metastatic breast 

cancer has yielded disappointing results.l61l Forty-six patients 

were enrolled, and the primary endpoint of objective response 

was not met (there were no objective responses reported). 

Diarrhea and rash were reported by 26% of patients; seven 

patients in the 300 mg cohort had asymptomatic prolongation 

of the QTc interval. These results indicate that vandetanib 

monotherapy is generally well tolerated, but has limited effi

cacy in patients with refractory metastatic breast cancer. 

Vatalanib (PTK 787, ZK 222584) is an oral angiogenesis 

inhibitor that targets all known VEGFRs, including VEGFR-

1, -2, and -3, PDGFR, and KIT. The feasibility and safety of 

PTK 787 in patients with advanced colorectal cancer was de

monstrated in a recent phase I study.l62l Expansion ofvatalanib 

in other indications, including AMD, has yet to be explored. 

Pazopanib (GW 786034) is a TKI that targets VEGFR-1, -2, 

and -3, PDGFR, and KIT. A phase I study demonstrated ac

tivity in various types of advanced solid tumors. f63l In a phase II 

trial, pazopanib treatment resulted in stable disease or partial 

response in 42% (25/60) of patients at 12 weeks.l641 Adverse 

events included hypertension, fatigue, diarrhea, nausea, and 

proteinuria. Surprisingly, no cases of hand-and-foot syndrome 

were reported and only one case of bleeding occurred. Results 

appear encouraging and phase II/III trials are underway. A 

placebo-controlled phase III trial is ongoing in patients with 

untreated or cytokine-treated renal-cell carcinoma.l65l 

Tivozanib (AV-951, KRN 951) is an oral TKI specific for 

VEGFR-1, -2, and -3. Tivozanib potently inhibits VEGF

induced VEGFR-2 phosphorylation in endothelial cells and 

blocks VEGF-dependent, but not VEGF-independent, activation 

of MAPKs and subsequent proliferation.l66l Following oral 

administration to rats, tivozanib decreased microvessel density 

within tumor xenografts and decreased VEGFR-2 phosphor

ylation within tumor endothelium.l66l Tivozanib also inhibited 

tumor growth in a wide variety of human tumor xenograft 
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models, including lung, breast, colon, ovarian, pancreas, and 

prostate.[661 A phase I clinical trial of tivozanib involving 

40 patients with advanced solid tumors has shown promising 

results. Notably, of the nine patients in the trial with renal-cell 

carcinoma, all achieved either a pa1iial response or stable disease, 

and one patient exhibited a response lasting >30 months.[67l 

Phase II trials of tivozanib are currently being conducted. 

Motesanib (AMG706) is an orally bioavailable inhibitor 

of VEGFR-1, -2, and -3, PDGFR, and KIT in preclinical 

models. The drug inhibits human endothelial cell proliferation 

induced by VEGF, but not by bFGF in vitro, and inhibits 

VEGF-induced vascular permeability in mice.[681 Oral admin

istration of motesanib potently inhibited VEGF-induced 

angiogenesis in a rat corneal model and induced regression 

of established A43 l xenografts.[681 In a phase I trial enrolling 

71 patients with advanced refractory solid tumors, the most 

frequent adverse events were fatigue, diarrhea, nausea, and 

hypertension.[69,7oJ Thirty four (61%) patients had stable dis

ease (at least through 1 month). Motesanib was well tolerated 

and there was evidence of antitumor activity. Additional studies 

of motesanib as monotherapy and in combination with various 

other agents are ongoing. 

8.2 Post-Transcriptional Control 

PTC 299 is a novel drug that acts to modulate VEGF at the 

post-transcriptional level by modifying the 5' and 3' untranslated 

regions of VEGF mRNA. Preclinical data has shown that PTC 

299 inhibits the production of all isoforms ofVEGF and blocks 

VEGF synthesis in a variety of tumor cell types, including breast, 

cervical, colorectal, gastric, lung, ovarian, pancreatic, prostate, 

and renal cancer cellsP31 In animal models, PTC 299 mono

therapy reduced the concentrations of VEGF in tumors and 

plasma, reduced tumor blood vessel density, and inhibited tumor 

growth.[231 In a phase I study enrolling 52 subjects, interim anal

ysis showed mild adverse events, including headache, dizziness, 

nausea, vomiting, and stomach discomfort_l25J No bleeding, 

clotting, hypertension, or proteinuria occurred. Thus, early clin

ical results indicate that PTC 299 is a promising therapeutic 

agent, with fewer adverse events than other anti-VEGF therapies. 

9. Issues with VEGF Inhibitors 

Although VEGF inhibitors represent the culmination of 

decades of research in the treatment of several disease states, a 

number of issues need to be addressed before their true benefit 

can be realized. It is difficult to measure the efficacy of VEGF 

inhibitors. In cancer, for example, although tumor regression 
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has occurred in some cases, angiogenesis inhibitors are not typ

ically cytotoxic; rather they will more often result in growth 

stasis. Thus, some of the current criteria used to define whether 

anti-VEGF therapies are efficacious may need to be modified. 

Monoclonal antibodies have historically been considered the 

'magic bullet' for therapeutic targeting of cytokines. However, 

there have been reports of endogenous antibodies that target these 

therapeutic mAbs, rendering them inactiveP11 One must therefore 

expect that these types of reactions will occur with anti-VEGF 

mAbs as well. In addition, pharmacoeconomic analysis is not 

advanced enough to justify the use of these expensive therapies. 

Agents that block VEGF or VEGFRs may very well block or 

potentiate the effects of other ligands as well. It is difficult to 

determine what the long-term effects of blocking VEGF and its 

receptors may be. In clinical trials, a frequent adverse event 

observed with most VEGF inhibitors is a dramatic increase in 

the rate of thromboembolic events_l72l Additional studies are 

needed to inform the determination by practitioners of which 

patient populations are at risk for an adverse event so as to 

tailor therapy accordingly. 
Common adverse effects of pegaptanib or ranibizumab in

jections include changes in vision or difficulties seeing, in

flammation of different parts of the eye, increased pressure 

inside the eye, and increased sensitivity to light.!271 Ranibizu

mab may raise the risk of stroke in elderly people, especially if 

they have already had a stroke. In addition, many adverse ef

fects may be caused by the actual injection procedure, rather 

than the drug itself, For example, the injections have been 

shown to carry a risk of infection_l271 

10. Beyond VEGF-Targeted Therapies 

VEGF inhibitors are a milestone in drug development. De

spite this, several issues (as mentioned above) make it unlikely 

that they will be useful in all patients. Again using the example 

of cancer, VEGF inhibitors appear to be valuable in many types 

of cancer, but not in all types, and trials using VEGF inhibitors 

either alone or in combination with chemotherapy have pro

duced mixed results. Thus, it will be helpful to have diagnostic 

testing available to detennine which patients would benefit 

from therapy. Ideally, patient populations would be identified 

that could benefit most by targeting a specific angiogenic 

growth factor or by treatment with a specific class of drug. 

More data are also needed on potential antagonism/synergy 

between certain agents in order to predict the most efficacious 

combinations, thereby enabling practitioners to overcome re

dundancies that are built into the angiogenic process. Emerging 

therapies that target different points in the angiogenic process 
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Table I. Current and investigational anti-vascular endothelial growth factor 

targets for age-related macular degeneration 

Compound 

Pegaptanib (Macugen®) 

Ranibizumab (Lucentis®) 

Bevacizumab (Avastin®) 

Aflibercept (VEGF Trap) 

Sunitinib (Sutent®) 

Sorafenib (Nexavar®) 

Vatalanib (PTK 787, ZK 222584) 

Pazopanib (GW 786034) 

Motesanib (AMG 706) 

Status 

US FDA approved 

US FDA approved 

US FDA approved 

Phase Ill 

US FDA approved 

US FDA approved 

Phase II (discontinued) 

Phase II 

Phase Ill 

may potentially have fewer adverse effects and benefit certain 

patient populations that cannot be treated with anti-VEGF 

therapies. Table I lists ongoing trials of agents that target dif

ferent mechanisms and regulators of angiogenesis. 

10. l Alternative Therapies in AMD 

Anecortave acetate (Retaane®) is an angiostatic cortisene 

that has been shown to be effective in the treatment of AMD_l73l 

In an uncontrolled clinical series of 19 patients (8 male, 11 female; 

average age, 78.8 years) with standardized documentation of 

VA, anecortave acetate 15 mg administered as a posterior jux

tascleral depot injection was safe and well tolerated, based on 

near acuity, need for magnification, and fluorescein angio

graphy_l73l The study concluded that in eyes with occult CNV 

without recent progression or with residual neovascular activity 

after PDT, anecortave acetate may be an alternative thera

peutic option before considering intravitreal anti-VEGF agents 

due to its less invasive character and lower risk profile. 

Several natural supplements or compounds derived from 

natural sources have been investigated in experimental models 

of CNV. Astaxanthin (AST), for example, is a carotenoid 

found in marine animals and vegetables that has been investi

gated for its effects on the development of experimental CNV in 

mice.l74l In this study, mice with laser photocoagulation

induced CNV who were treated with AST exhibited a significantly 

lower CNV volume as compared to vehicle-treated animals, 

suggesting that AST supplementation might be a viable thera

peutic strategy for suppressing AMO-associated CNV.l74l 

10.2 Radiotherapy in AMD 

Radiotherapy represents a prom1smg adjunct to anti

angiogenesis therapies for the control of CNV in AMD. 
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However, even though modern delivery systems permit rela

tively low dosages, there are risks of radiotherapy to ocular 

tissue, and its role remains questionable in light of advances in 

pharmacotherapy. l75l 

11. Conclusions 

Treatment of AMD prior to 2000 was limited to focal laser 

photocoagulation, a destructive procedure that produced a 

permanent scar in an effort to limit the spread of CNV. This 

procedure turned out to be viable only for treating extra-foveal 

CNV, and even then, it was not entirely effective. PDT with 

verteporfin emerged in 2000 as the first treatment proven to 

reduce the risk of vision loss in sub-foveal CNV. However, its 

efficacy was limited to classic or small CNV, and even though it 

is a relatively nondestructive form of therapy, it failed to im

prove vision in patients with AMD in clinical trials. 

AMD typically manifests as the loss of central vision; as 

such, it represents a major threat to quality of life. In addition, 

in a recent review of available data on the economic impact of 

macular degeneration in the developed world, which included 

reports of direct and indirect medical costs as well as estimates 

of non-healthcare costs, there were substantial differences in 

caregiver support with increased AMD severity. Thus, the de

velopment and testing of therapeutic agents that prevent or delay 

the progression of AMD is urgently needed, from the standpoint 

of patient care and quality of life, as well as cost savings_l76J 

VEGF plays an important role in promoting angiogenesis, 

vascular leakage, CNV infiltration, and fluid accumulation in 

neovascular AMD. Therefore, inhibition of VEGF holds the 

promise of more effectively preventing or delaying the pro

gression of neovascular AMD. Pegaptanib was approved by 

the FDA in 2004 and ranibizumab in 2006 after extensive pre

clinical and clinical testing. Off-label usage of bevacizumab 

has also become fairly standard.VA gains associated with rani

bizumab have proven to be particularly exciting, and rani

bizumab has become the current gold standard for AMD 

therapy. However, as with many new therapies, there are un

resolved issues with anti-VEGF-based therapies, including 

safety, cost, and dosing frequency. 

Additional preclinical and clinical studies are needed to as

sess the effects of inhibition ofVEGF at various levels in AMD 

and beyond. Clinical trials assessing combination therapies, in 

particular, pegaptanib with ranibizumab and bevacizumab, as 

well as verteporfin PDT in various combinations with these 

drugs, are needed. In addition, studies are needed to assess 

adverse events outside those proposed in current trials, 
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determine optimal dosing regimens and the benefits of re

treatment after initial treatment, and to review cost effective

ness in more detail. Finally, the relationship between duration 

of vision loss and quality of life and/or functional impact of 

vision loss, and behavioral studies of those genetically at risk for 

AMD are as-yet relatively unexplored areas of research in the 

field of AMD_[46J 

Acknowledgments 

No sources of funding were used to assist in the preparation of this 

review. The authors have no conflicts of interest that are directly relevant 

to the content of this review. 

References 
I. Mousa S. Mechanisms of angiogenesis in vascular disorders: potential thera

peutic targets. ln: Mousa S, Landes R, editors. Angiogenesis inhibitors and 

stimulators: potential therapeutic implications. Georgetown (TX): Eurekah. 

com/Landes Bioscience, 2000: 1-12 

2. Relf M, LeJeune S, Scott PA, et al. Expression of the angiogenic factors vas

cular endothelial cell growth factor, acidic and basic fibroblast growth factor, 

tumor growth factor beta-I, platelet-derived endothelial cell growth factor, 

placenta growth factor, and pleiotrophin in human primary breast cancer and 

its relation to angiogenesis. Cancer Res 1997; 57 (5): 963-9 

3. Ferrara N, Alitalo K. Clinical applications of angiogenic growth factors and 

their inhibitors. Nat Med 1999; 5 (12): 1359-64 

4. Fink AM, Cauza E, Hassfeld W, et al. Vascular endothelial growth factor in 

patients with psoriatic arthritis. Clin Exp Rheumatol 2007; 25 (2): 305-8 

5. Murakami M, Iwai S, Hiratsuka S, et al. Signaling of vascular endothelial 

growth factor receptor-I tyrosine kinase promotes rheumatoid arthritis 

through activation ofmonocytes/macrophages. Blood 2006; 108 (6): 1849-56 

6. Mousa SA, Mousa AS. Angiogenesis inhibitors: current and future directions. 

Curr Pharm Des 2004; JO (1): 1-9 

7. Kerbel R, Folkman J. Clinical translation of augiogenesis inhibitors. Nat Rev 

Cancer 2002; 2 (JO): 727-39 

8. Casanovas 0, Hicklin DJ, Bergers G, et al. Drug resistance by evasion of 

antiangiogenic targeting of VEGF signaling in late-stage pancreatic islet tu

mors. Cancer Cell 2005; 8 (4): 299-309 

9. Marx J. Cancer research: obstacle for promising cancer therapy. Science 2002; 

295 (5559): 1444 

JO. Raez LE, Cassileth PA, Schlesselman JJ, et al. Allogeneic vaccination with a 

B7.l HLA-HLA gene-modified adenocarcinoma cell line in patients with 

advanced non-small-cell lung cancer. J Clin Onco! 2004; 22 (14): 2800-7 

11. Nemunaitis J, Dillman RO, Schwarzenberger PO, et al. Phase II study of 

belagenpumatucel-L, a transfonning growth factor beta-2 antisense gene

modified allogeneic tumor cell vaccine in non-small-cell lung cancer. J Clin 

Oncol 2006; 24 (29): 4721-30 

12. Suzuki E, Kapoor V, Cheung HK, et al. Soluble type II transforming growth 

factor-beta receptor inhibits established murine malignant mesothelioma 

tumor growth by augmenting host antitumor immunity. Clin Cancer Res 

2004; JO (17): 5907-18 

13. de Jong FA, Kehrer OF, Mathijssen RH, et al. Prophylaxis of irinotecan

induced diarrhea with neomycin and potential role for UGTIA I *28 genotype 

screening: a double-blind, randomized, placebo-controlled study. Oncologist 

2006; 11 (8): 944-54 

14. Spilsbury K, Garrett KL, Shen WY, et al. Overexpression of vascular endo

thelial growth factor (VEGF) in the retinal pigment epithelium leads to 

© 2010 Adis Doto Information BV. All rights reserved. 

Mousa & Mousa 

the development of choroidal neovascularization. Am J Pathol 2000; 157 (!): 

135-44 

15. Brown LF, Detmar M, Claffey K, et al. Vascular penneability factor/vascular 

endothelial growth factor: a multifunctional angiogenic cytokine. EXS 1997; 

79: 233-69 

16. Joukov V, Kaipainen A, Jeltsch M, et al. Vascular endothelial growth factors 

VEGF-B and VEGF-C. J Cell Physiol 1997; 173 (2): 211-5 

17. Tischer E, Mitchell R, Hartman T, et al. The human gene for vascular endo

thelial growth factor: multiple protein forms are encoded through alternative 

exon splicing. J Biol Chem 1991; 266 (18): 11947-54 

18. Ferrara N. Molecular and biological properties of vascular endothelial growth 

factor. J Mo! Med I 999; 77 (7): 527-43 

19. Dvorak HF, Nagy JA, Feng D, et al. Vascular permeability factor/vascular 

endothelial growth factor and the significance of microvascular hyper

permeability in angiogenesis. Curr Top Microbiol Immunol 1999; 237: 

97-132 

20. Senger DR, Van de Water L, Brown LF, et al. Vascular permeability factor 

(VPF, VEGF) in tumor biology. Cancer Metastasis Rev 1993; 12 (3-4): 303-24 

21. Clauss M, Gerlach M, Gerlach H, et al. Vascular permeability factor: a tumor

derived polypeptide that induces endothelial cell and monocyte procoagulant 

activity, and promotes monocyte migration. J Exp Med 1990; 172 (6): 1535-45 

22. Pettersson A, Nagy JA, Brown LF, et al. Heterogeneity of the angiogenic 

response induced in different normal adult tissues by vascular permeability 

factor/vascular endothelial growth factor. Lab Invest 2000; 80 (!): 99-115 

23. Hirawat S, E!fring G, Northcutt V, et al. Phase I studies assessing the safety, 

PK, and VEGF-modulating effects of PTC299, a novel VEGF expression 

inhibitor. J Clin Oncol 2007 ASCO Annual Meeting Proceedings Part I; 25 

(18 Suppl.): 3562 

24. Gragoudas ES, Adamis AP, Cunningham Jr ET, et al. Pegaptanib for neo

vascular age-related macular degeneration. N Engl J Med 2004; 351 (27): 

2805-16 

25. Chakravarthy U, Adamis AP, Cunningham Jr ET, et al. Year 2 efficacy 

results of 2 randomized controlled clinical trials of pegaptanib for neo

vascular age-related macular degeneration. Ophthalmology 2006; 113 (9): 

1508.31-25 

26. Wolowacz SE, Roskell N, Kelly S, et al. Cost effectiveness of pegaptanib for the 

treatment of age-related macular degeneration in the UK. Pharmacoeco

nomics 2007; 25 (10): 863-79 

27. Rosenfeld PJ, Brown OM, Heier JS, et al. Ranibizumab for neovascular age

related macular degeneration. N Engl J Med 2006; 355 (14): 1419-31 

28. Heier JS, Antoszyk AN, Pavan PR, et al. Ranibizumab for treatment ofneo

vascular age-related macular degeneration: a phase I/II multicenter, con

trolled, multidose study. Ophthalmology 2006; 113 (4): 633.el-4 

29. Brown DM, Kaiser PK, Michels M, et al. Ranibizumab versus verteporfin for 

neovascular age-related macular degeneration. N Engl J Med 2006; 355 (14): 

1432-44 

30. Dadgostar H, Ventura AA, Chung JY, et al. Evaluation of injection frequency 

and visual acuity outcomes for ranibizumab monotherapy in exudative age

related macular degeneration. Ophthalmology 2009; 116 (9): 1740-7 

31. Schouten JS, La Heij EC, Webers CA, et al. A systematic review on the effect of 

bevacizumab in exudative age-related macular degeneration. Graefes Arch 

Clin Exp Ophthahnol 2009; 247 (!): 1-1 I 

32. Avery RL, Pieramici DJ, Rabena MD, et al. Intravitreal bevacizumab (Avas

tin) for neovascular age-related macular degeneration. Opthalmol 2006; 113 

(3): 363-72 

33. Bashshur ZF, Schakel A, Hamam RN, et al. Intravitreal bevacizumab vs 

verteporfin photodynamic therapy for neovascular age-related macular de

generation. Arch Ophthalmol 2007; I 25: 1357-61 

Biodrugs 2010; 24 (3) 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 369



Anti-VEGF Strategies and Beyond in AMD 

34. Hahn R, Sacu S, Michels S, et al. lntravitreal bevacizumab versus verteporfin 

and intravitreal triamcinolone acetonide in patients with neovascular age

related macula degeneration. Ophthalmologe 2007; 104 (7): 588-93 

35. Lazic R, Gabric N. Tntravitreally administered bevacizumab (Avastin) in mini

mally classic and occult choroidal neovascularization secondary to age-related 

macular degeneration. Graefes Arch Clin Exp Ophthahnol 2007; 245: 68-73 

36. Nguyen QD, Shah SM, Hafiz G, et al. A phase I trial of an IV-administered 

vascular endothelial growth factor trap for treatment in patients with chor

oidal neovascularization due to age-related macular degeneration. Ophthal

mology 2006; 113 (9): I 522.e 1-14 

37. Dixon JA, Oliver SC, Olson JL, et al. VEGF Trap-Eye for the treatment of 

neovascular age-related macular degeneration. Expert Opin Investig Drugs 

2009; 18 (10): 1573-80 

38. Singerman L. Combination therapy using the small interfering RNA beva

siranib. Retina 2009; 29 (6 Suppl.): S49-50 

39. Xia XB, Xiong SQ, Xu HZ, et al. Suppression of retinal neovascularization by 

shRNA targeting HIF- lalpha. Curr Eye Res 2008; 33 ( IO): 892-902 

40. Forooghian F, Das B. Anti-angiogenic effects of ribonucleic acid interfer

ence targeting vascular endothelial growth factor and hypoxia-inducible 

factor-lalpha. Am J Ophthalmol 2007; 144 (5): 761-8 

41. Busch T. Approaches toward combining photodynamic therapy with pharma

ceuticals that alter vascular microenvironment. Retina 2009; 29 (6 Suppl.): S36-8 

42. Maier MM, Feucht N, Fiore B, et al. Photodynamic therapy with verteporfin 

combined with intravitreal injection of ranibizumab for occult and classic 

CNV in AMD. Klin Monatsbl Augenheilkd 2009; 226 (6): 496-502 

43. Potter MJ, Claudio CC, Szabo SM. A randomised trial of bevacizumab and 

reduced light dose photodynamic therapy in age-related macular degenera

tion: the VIA study. Br J Ophthalmol. Epub 2009 Jun 10 

44. Kaiser PK, Boyer DS, Garcia R, et al. Verteporfin photodynamic therapy 

combined with intravitreal bevacizumab for neovascular age-related macular 

degeneration. Ophthalmology 2009; 116 (4): 747-55, 755.el 

45. Yip PP, Woo CF, Tang HH, et al. Triple therapy for neovascular age-related 

macular degeneration using single-session photodynamic therapy combined with 

intravitrcal bevacizumab and triamcinolone. Br J Ophthalmol 2009; 93 (6): 754-8 

46. Colquitt JL, Jones J, Tan SC, et al. Ranibizumab and pegaptanib for the 

treatment of age-related macular degeneration: a systematic review and 

economic evaluation. Health Technol Assess 2008; 12 (16): iii-iiv, ix-20 I 

47. Lommatzsch A, Heimes B, Gutfleisch M, et al. Serous pigment epithelial 

detachment in age-related macular degeneration: comparison of different 

treatments. Eye 2009; 23 (12): 2163-8 

48. Landa G, Amde W, Doshi V, et al. Comparative study of intravitreal bev

acizumab (Avastin) versus ranibizumab (Lucentis) in the treatment of neo

vascular age-related macular degeneration. Ophthalmologica 2009; 223 (6): 

370-5 

49. Takahashi H, Oba ta R, Tamaki Y. A novel vascular endothelial growth factor 

receptor 2 inhibitor, SU I 1 248, suppresses choroidal neovascularization 

in vivo. J Ocul Pharmacol Tuer 2006; 22 (4): 213-8 

50. Faivre S, Delbaldo C, Vera K, et al. Safety, pharmacokinetic, and anti tumor 

activity of SUI 1248, a novel oral multitarget tyrosine kinase inhibitor, in 

patients with cancer. J Clin Oncol 2006; 24 (!): 25-35 

51. Wilhelm SM, Carter C, Tang L, et al. BAY 43-9006 exhibits broad spectrum 

oral antitumor activity and targets the RAF/MEK/ERK pathway and re

ceptor tyrosine kinases involved in tumor progression and angiogenesis. 

Cancer Res 2004; 64 (19): 7099-109 

52. Strum berg D, Richly H, Hilger RA, et al. Phase I clinical and pharmacokinetic 

study of the novel Raf kinase and vascular endothelial growth factor receptor 

inhibitor BAY 43-9006 in patients with advanced refractory solid tumors. 

J Clin Oncol 2005; 23 (5): 965-72 

53. Awada A, Hendlisz A, Gil T, et al. Phase I safety and pharmacok.inetics of BAY 

43-9006 administered for 21 days on/7 days off in patients with advanced, 

refractory solid tumours. Br J Cancer 2005; 92 (10): 1855-61 

© 2010 Adis Data Information BV. All rights reserved. 

193 

54. Escudier B, Eisen T, Stadler WM, et al. Sorafenib in advanced clear-cell renal

cell carcinoma. N Engl J Med 2007; 356 (2): 125-34 

55. Ratain M, Eisen T, Stadler W, et al. Final findings from a phase II, placebo

controlled, randomized discontinuation trial (RDT) of sorafenib (BAY 43-

9006) in patients with advanced renal cell carcinoma (RCC). J Clio Oncol 

2005 ASCO Annual Meeting Proceedings; 23 (16 Suppl.): 4544 

56. Traxler P, Allegrini PR, Brandt R, et al. AEE788: a dual family epidermal 

growth factor receptor/ErbB2 and vascular endothelial growth factor re

ceptor tyrosine kinase inhibitor with antitumor and antiangiogenic activity. 

Cancer Res 2004; 64 (14): 4931-41 

57. Rixe 0, Bukowski RM, Michaelson MD, et al. Axitinib treatment in patients 

with cytokine-refractory metastatic renal-cell cancer: a phase II study. Lancet 

Oncol 2007; 8 (I I): 975-84 

58. Wedge SR, Kendrew J, Hennequin LF, et al. AZD2171: a highly potent, 

orally bioavailable, vascular endothelial growth factor receptor-2 tyrosine 

kinase inhibitor for the treatment of cancer. Cancer Res 2005; 65 (10): 

4389-400 

59. Drevs J, Siegert P, Medinger M, et al. Phase I clinical study of AZD2l 71, an 

oral vascular endothelial growth factor signaling inhibitor, in patients with 

advanced solid tumors. J Clin Oncol 2007; 25 (21): 3045-54 

60. Ciardiello F, Caputo R, Damiano V, et al. Antitumor effects of ZD6474, a 

small molecule vascular endothelial growth factor receptor tyrosine kinase 

inhibitor, with additional activity against epidermal growth factor receptor 

tyrosine kinase. Clin Cancer Res 2003; 9 (4): I 546-56 

61. Miller KD, Trigo JM, WheelerC, etal. A multicenterphase II trial ofZD6474, 

a vascular endothelial growth factor receptor-2 and epidermal growth factor 

receptor tyrosine kinase inhibitor, in patients with previously treated meta

static breast cancer. Clin Cancer Res 2005; 11 (9): 3369-76 

62. Thomas AL, Trarbach T, Bartel C, et al. A phase IB, open-label dose-escalating 

study of the oral angiogenesis inhibitor PTK787/ZK 222584 (PTKJZK), in 

combination with FOLFOX4 chemotherapy in patients with advanced colo

rectal cancer. Ann Oncol 2007: 18 (4): 782-8 · 

63. Suttle A, Hurwitz H, Dowlati A, et al. Pharmacokinetics (PK) and tolerability 

of GW786034, a VEG FR tyrosine kinase inhibitor, after daily oral adminis

tration to patients with solid tumors. J Clin Oncol 2004 ASCO Annual 

Meeting Proceedings (Post-Meeting Edition); 22 (14 Suppl.): 3054 

64. Hutson T, Davis I, Machiels J, et al. Pazopanib (GW786034) is active in meta

static renal cell carcinoma (RCC): interim results of a phase II randomized 

discontinuation trial (RDT). J Clin Oncol 2007 ASCO Annual Meeting 

Prodeedings Part I; 25 (18 Suppl.): 5031 

65. Sonpavde G, Hutson TE, Sternberg CN. Pazopanib, a potent orally adminis

tered small-molecule multitargeted tyrosine kinase inhibitor for renal cell 

carcinoma. Expert Opin Investig Drugs 2008; 17 (2): 253-61 

66. Nakamura K, Taguchi E, Miura T, et al. KRN951, a highly potent inhibitor of 

vascular endothelial growth factor receptor tyrosine kinases, has antitumor 

activities and affects functional vascular properties. Cancer Res 2006; 66 (18): 

9134-42 

67. Eskens F, Planting A, Yan Doorn L, et al. An open-label phase I dose esca

lation study of KRN951, a tyrosine kinase inhibitor of vascular endothelial 

growth factor receptor 2 and I in a 4 week on, 2 week off schedule in patients 

with advanced solid tumors. J Clio Oncol 2006 ASCO Annual Meeting 

Proceedings; 24 (18 Suppl.): 2034 

68. Polverino A, Coxon A, Starnes C, et al. AMG 706, an oral, multik.inase in

hibitor that selectively targets vascular endothelial growth factor, platelet

derived growth factor, and kit receptors, potently inhibits angiogenesis and 

induces regression in tumor xenografts. Cancer Res 2006; 66 (17): 8715-21 

69. Rosen L, Kurzrock R, Jackson E, et al. Safety and pharmacokinetics of AMG 

706 in patients with advanced solid tumors. J Clin Oncol 2005 ASCO Annual 

Meeting Proceedings; 23 (16 Suppl.): 3013 

70. Rosen LS. Kurzrock R, Mulay M, et al. Safety, pharmacokinetics, and efficacy 

of AMG 706, an oral multikinase inhibitor, in patients with advanced solid 

tumors. J Clin Oncol 2007; 25 (17): 2369-76 

Biodrugs 2010; 24 (3) 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 370



194 

71. Carter P. Improving the efficacy of antibody-based cancer therapies. Nat Rev 

Cancer 2001; I (2): I 18-29 

72. Tunon J, Ruiz-Moreno JM, Martin-Ventura JL, et al. Cardiovascular risk and 

·antiangiogenic therapy for age-related macular degeneration. Surv Oph

thalmol 2009; 54 (3): 339-48 

73. Hayek S, Scherrer M, Barthelmes D, et al. First clinical experience with an

ecortave acetate (Retaane). Klin Monatsbl Augenheilkd 2007; 224 ( 4): 279-8 I 

74. Izumi-Nagai K, Nagai N, Ohgami K, et al. Inhibition of choroidal neovascu

larization with an anti-inflammatory carotenoid astaxanthin. Invest Oph

thalmol Vis Sci 2008; 49 (4): 1679-85 

© 2010 A dis Data Information BV. All rights reserved. 

Mousa & Mousa 

75. Kaiser PK. Overview of radiation trials for age-related macular degeneration. 

Retina 2009; 29 (6 Suppl.): S34-5 

76. Kymes S. The cost-effectiveness of treatment of age-related macular degen

eration: a review. Minerva Med 2009; JOO (I): 69-78 

Correspondence: Dr Shaker A. Mousa, The Pharmaceutical Research Institute 

(PRI) at Albany College of Pharmacy and Health Sciences, One Discovery 

Drive, Rensselaer, NY 12144, USA. 

E-mail: Shaker.mousa@acphs.edu 

Biodrvgs 2010; 24 (3) 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 371



Maiwald 

Europaisches Patentamt 

80298 Mtinchen 

Munich, 7 September 2016 

Application No.: EP 12 700 590.8 
Applicant: Regeneron Pharmaceuticals, Inc. 

Our ref.: 9281-TPO I RN 

Observations pursuant to Article 115 EPC regarding 

European patent application 12 700 590.8 

In accordance with Article 115 EPC, Third Party Observations against 

European patent application EP 12 700 590.8 (EP 2 663 325 Al) are filed on 

behalf of 

bioeq GmbH 

Tolzer StraBe 12 

83607 Holzkirchen 

Germany 

For the reasons set forth below, the presently pending claims of said 

application are not in compliance with the requirements of the EPC. 

RN:LA 

Maiwald 
Patenlanwaltsgesellschuft mbll 

MUnchen 
Dusseldorf 

Postfach 330523 
80065 Miinchen 

ElisenstraBe 3 

80335 MUnchen 
T: +49 (0)89 747 266 0 
F: +49 (0)89 776 424 

info@maiwald.eu 

www malwald,eu 

HRB Nr 111307 

Amtsgericht MUnchen 

Patentanwiilte 
European Patent Attorneys 

Du. Regina Neuofeind, LLM, u l'A'cPA,•Auc 

DipL-lng, Lutz Kietzmann, LLM. GflPA'EPA/Dus 

DL Norbert Hansen GFIPA1EPA1Muc 

Dr. Martin Huenges, Ll,M. orm.1m,,wuc 

Dr, Holger Glas, LL.M, G•1rA1ePA1Muc 

Dr. Vera Tiefbrunner rA'EPAIMuc 

DL Eva Ehllch GF/P!\/EPA/Muc 

Dr Dirk Btlhler cF,PAirrt.iMuc 

Dr, Andrea Lasar c,,.,.,,[, ... ,1.11.,c 

Dr, Christian Sch8flein o•,w~w1.11.Jc 

Or. Alexander Schmitz GfiWfl'H&uc 

Pharmazeutln Angela Zumstein ormimmuc 

Dr Berthold Lux ofiw;:,,1,i1o1uc 

Dr. Christian Haggcnrn(J!ler ""~''"'~s.1c 
Dr, Derk Vos oFiPi1.,rPA1Muc 

Dr, Stefanie Parchmann crwrwlwc 

Dipl -Ing, Susanne Schmitz, LLM, 

Dr Nils Braun ""'~"" 11iiuc 
Dr, Karl R(kkl f"" 1111uc 

Dr. Birte Bode PA/fPAmuc 

Dr. Martina MOiier-Dyck ..... ,t, ... ,.,.uc 

Dr. Andreas Ledl af,wrwi,iuc 

Dipl -Phys. Alexander Ortlieb o•1PA1ErA1Muc 

Dr, Melanie Boos ,vE1>Mi1uc 

Dipl,-Math, Attila F. Kimpan m 
Dr Sandra Lepthien PAifP!\/Muc 

Dr Eva D6rner wfwwuc 

DL Dietmar PfeilN wm,.,.s.1c 
Dr Holger K3mpf PJ\i[PA/Muc 

Dr Sophie Ertl w,w1.1uc 

Dr, Anja Friedrich r/1/EPA/Muc 

Dr, Annelle WOnsche PMPA,Muc 

Dr. Simon 0, Lud PAIEPA!Muc 

Dr. Fabian Kiendl PAIEPA'Dlls 

DL Bettina Chwalka PM<rnmuc 

Alexander Lahni, M,Sc, ~ ... ,oJ• 

OipL-lng. Christian Schulz PA/EPAIMuc 

Dr. Tim Pust w~,wwuc 

Do. Naho Fujimoto ,,.-.iuuc 
David Lucas, M.Eng [1',1,11,1uc 

Dr. Anna Gelger w1.1uc 

Dr. Jan van Di eek P"'~'"'1•uc 
Dr, Stefan Gross wt•uc 

Dr, Renate Rieder PAmuc 

Dr. Ina Lauinger PA/EPAIMuc 

Drs Christian Pioch w,w1.1uc 

Dr_ Gisela Gerstberger PAMArMuc 

Dr, Klaus Breitenstein PAIEP"'',wc 

Dr. Ian Weaver Ewous 

Rechtsanwiilte 

Stephan N. Schneller FA/Muc 

Martin Kalisch □us 
Thomas Mayer GFIFM.1uc 

Marco Stief, LL M. Muc 

Heike ROder-Hitschke, LL M, F/1/Muc 

Tobias Matschke Muc 

Sebastian Haase ~we 

Of Counsel 

Dr. Fritz Zumstein PAIEPAIMuc 

Kooperation rn it 

TPL Rechtsanwalte Tauche, leutheusser

Schnarrenberger"', MUnchen, Starnberg 

,11,c 1'.fo,r1-~rl. Dil'i (DJ~ <>IIL.-.') 

• /ulw ,(,n~ •ut·'. 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 372



Maiwald 

I. Prior art 

The following documents disclosing the subject-matter of the pending claims 

as filed on 17 December 2014 are provided: 

Annex 1 

Annex 2 

Annex 3 

Press Release ofRegeneron dated 22 November 2010 

Press Release of Regeneron dated 20 December 2010 

Article in Retinal Physician (March 2010) 

All documents were published before the earliest priority date of 13 January 

2011 and are therefore prior art according to Article 54(2) EPC. 

II. The European patent application EP 2 663 325 Al 

1. Bibliographical data 

Earliest priority date: 

Filing date: 

Latest expiry date (if granted): 

Designated contracting states: 

Applicant: 

Current state: 

2. Status 

13 January 2011 

11 January 2012 

11 January 2032 

AL, AT, BE, BG, CH, CY, CZ, DE, DK, 

EE, ES, FI, FR, GB, GR, HR, HU, IE, 

IS, IT, LI, LT, LU, LV, MC, MK, MT, 

NL, NO, PL, PT, RO, RS, SE, SI, SK, 

SM,TR 

Regeneron Pharmaceuticals, Inc. 

Examination is in progress 

The European patent application is currently undergoing examination. 
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The first office action of the Examining Division according to Article 94(3) 

EPC was issued on 21 August 2014 and raised objections under Article 84 

and 83 EPC (lack of clarity and sufficiency of disclosure) and Article 56 EPC 

(lack of inventive step). 

Applicant filed a reply including amended claims on 17 December 2014. 

3. Claims 

Pending claim 1 ofEP 2 663 325 Al filed with the reply on 17 December 

2014 is directed to: 

"A VEGF antagonist for use in a method of treating an angiogenic eye 

disorder in a patient, wherein the method comprises sequentially 

administering to the patient a single initial dose of a VEGF antagonist, 

followed by two or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 4 weeks after the 
immediately preceding dose; 

wherein each tertiary dose is administered 8 weeks after the 

immediately preceding dose,· 

wherein the angiogenic eye disorder is selected from the group 

consisting of age related macular degeneration, diabetic retinopathy, 

diabetic macular edema, central retinal vein occlusion and corneal 

neovascularization; and 

wherein the VEGF antagonist comprises VEG FRI R2-FciJCI (a) 

encoded by the nucleic acid sequence of SEQ ID NO:I." 

Pending claims 2 to 6 specify the angiogenic eye disorder as age related 

macular degeneration, diabetic retinopathy, diabetic macular edema, central 

retinal vein occlusion, and corneal neovascularization, respectively. 
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Pending claim 7 specifies the VEGF antagonist to comprise (1) a VEGFRl 

component comprising amino acids 27 to 129 of SEQ ID NO:2; (2) a 

VEGFR2 component comprising amino acids 130-231 of SEQ ID NO:2; and 

(3) a multimerization component comprising amino acids 232-457 of SEQ ID 

NO:2. 

Pending claims 8 to 10 specify the route of administration as topical or 

intraocular administration, intraocular administration, or intravitreal 

administration, respectively. 

Pending claims 11 and 12 specify that all doses of the VEGF antagonist 

comprise from about 0.5 mg to about 2 mg of the VEGF antagonist, and 0.5 

mg or 2 mg of the VEGF antagonist, respectively. 

It is noted that a press article of Regeneron published on 28 September 2008 

was cited by the Examining Division (ED) in its communication dated 

21 August 2014 as document D13. This document relates to the results of the 

phase II study preceding VIEW-1 and VIEW-2 studies and mentions the 

VIEW studies and dosage regimens to be administered therein. However, 

according to the ED, since no results of the phase III study are presented, the 

disclosure is not enabled. The ED further noted that the results of the phase 

III study are presented in example 4 of EP 2 663 325. 

However, this reasoning means that any document disclosing the results of 

the phase III clinical studies in which the claimed dosage regimen is used 

anticipates the subject-matter of pending claim 1. 

The following discussion will show that at the earliest priority date the results 

of phase III clinical studies using the claimed dosage regimen showing a 

therapeutic effect had already been published. 
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3. Lack of novelty (Article 54 EPC) 

3.1 Press release of Regeneron dated 22 November 2010 (Annex 1) 

Regeneron published a press release summarising the results of the VIEW-1 

and VIEW-2 studies on 22 November 2010, i.e. before the priority date. 

Annex 1 discloses that VEGF Trap-Eye was administered every two months 

after three monthly loading doses (second page, third paragraph): 

"In each of the studies, VEGF Trap-Eye was evaluated for its effect 
on maintaining and improving vision when dosed as an intravitreal 
injection on a schedule of0.5mg monthly, 2mg monthly, or 2mg eve y 

two months (following three monthly loading doses), as compared 
with intravitreal ranibizumab administered 0.5mg every month during 
the.first year of the studies." (emphasis added) 

In this context, the 2 mg aflibercept dose administered in the first visit 

corresponds to the single initial dose of the claimed VEGF antagonist, the 2 

mg aflibercept doses administered at weeks 4 and 8 correspond to two 

secondary doses of the claimed VEGF antagonist, wherein each secondary 

dose is administered 4 weeks after the immediately preceding dose, and the 2 

mg aflibercept doses administered thereafter every 8 weeks correspond to the 

tertiary doses of the claimed VEGF antagonist, wherein each tertiary dose is 

administered 8 weeks after the immediately preceding dose. 

The VEGF Trap-Eye was used to treat wet age-related macular degeneration 

(see first page, first paragraph and headline). 

VEGF Trap-Eye is aflibercept ophthalmic solution (see first page, first para

graph of Annex I). According to paragraph [0007] of WO 2012/097019 Al 
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aflibercept is the same molecule as VEGFR1R2-Fc~Cl(a) to which claim 1 

refers. 

According to Annex 1 the results of the VIEW studies show that "all 

regimens of VEGF Trap-Eye (ajlibercept ophthalmic solution), including 

VEGF Trap-Eye dosed every two months, successfully met the primary 

endpoint compared to the current standard of care, ranibizumab dosed every 

month. " ( cf. first page, first paragraph; emphasis added). This shows that a 

therapeutic effect is indeed obtained by treatment with a dosage regimen as 

required by the pending claims. 

Further, Table 1 presented in Example 4 of EP 2 663 325 Al is already 

shown on page 2 of Annex l. 

Thus, Annex 1 discloses all features of pending claims 1, 2 and 7 to 12. 

3.2 Press release of Regeneron dated 20 December 2010 (Annex 2) 

Regeneron published a further press release relating to the results of the 

studies COPERNICUS and DA VINCI on 20 December 2010, i.e. before the 

earliest priority date. 

DA VINCI is a phase II study in patients with diabetic macular edema. In this 

study participants were randomized into one of five groups: one group 

receiving laser treatment (control group), two groups receiving 0.5 or 2 mg of 

VEGF Trap-Eye monthly, and two groups receiving three initial monthly 

doses of 2 mg ofVEGF Trap-Eye (at baseline and weeks 4 and 8), followed 

through week 52 by either every two months dosing ( corresponding to the 

regimen defined in pending claim 1) or as-needed dosing (first page, 

penultimate paragraph). 
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Annex 2 reports that "the previously reported visual acuity gains achieved 

with VEGF Trap-Eye treatment over 24 weeks (the primary endpoint of the 

[DA VINCI] study) were maintained or numerically improved up to 

completion of the study at week 52 in all VEGF Trap-Eye study groups, 

including 2mg dosed every other month. " ( cf. first page, penultimate 

paragraph; emphasis added). 

Furthermore, Table 2 presented in Example 5 of EP 2 663 325 Al is already 

shown on page 2 of Annex 2. 

Thus, Annex 2 discloses all features of pending claims 1, 4 and 7 to 12. 

3.3 Article in Retinal Physician (March 2010) (Annex 3) 

A brief news article relating to the DA VINCI study and interim results 

thereof was published in the March 2010 issue of Retinal Physician and is 

available on the homepage 

(http://www.retinalphysician.com/printarticle. aspx?articleID= 104007). 

Annex 3 discloses the dosing groups in the last paragraph of the article 

"VEGF Trap Has Positive DME Data" (on page 2/4), including two groups 

receiving three initial monthly doses of 2.0 mg of VEGF Trap-Eye (at 

baseline, weeks 4 and 8), followed through 24 weeks by either dosing every 8 

weeks ( corresponding to the regimen defined in pending claim 1) or as

needed dosing. 

Annex 3 further describes that the DA VINCI study showed positive interim 

results (first paragraph of the article) and that each one of the dosing groups 

receiving VEGF Trap-Eye achieved statistically significantly greater mean 
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improvements in visual acuity compared to patients receiving laser therapy 

(penultimate paragraph of the article). 

Thus, Annex 3 also discloses all features of pending claims 1, 4 and 7 to 12. 

III. Conclusion 

Results from phase III clinical studies showing the successful use of the 

dosage regimen of pending claim 1 were published before the priority date of 

EP 2 663 325 Al. The subject-matter of pending claim 1 is therefore not 

novel. 

The same is true for the subject-matter of pending claims 2, 4 and 7 to 12. 

Pending claims 3, 5 and 6 relating to different angiogenic eye disorders are 

considered to be obvious in view of the results of the cited studies. 

Thus, in view of the published results all pending claims do not meet the 

requirements of the EPC. 

Encls. 
Annex 1-3 
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Article Date: 3/1/2010 

SUBSPECIAL TY NEWS 

fellows forum Marks 10th Year 

Dr. Steve Charles is Guest Lecturer. 

ANNEX3 

■ The tenth annual Retina Fellows' Forum took place on Jan. 29 and 30 at the Westin River North in 
frigid Chicago. Eighty North American fellows participated in an educational and social program that 
has become a much-anticipated fixture of the final year of vitreoretinal training. 

As in past years, the fellows spent considerable time in the lecture hall with a panel of volunteer 
faculty, led by Course Director David Chow, MD, and co-directors Carl Awh, MD, and Tarek Hassan, MD. 
Ophthalmologists Dean Eliott, Phil Ferrone, Jeff Heier, Nancy Holekamp and Peter Kaiser completed 
the faculty. 

From left, Drs. Carl Awh, Steve Charles (Distinguished Guest Lecturer), Tarek Hassan and 
David Chow. 

The meeting began on Friday evening with an AMD Symposium and sessions on Diagnostic 
Instrumentation and Pediatric Retina. New to the meeting were the inaugural "Faculty Debates," in 
which the faculty debated the following topics: Avastin vs. Lucentis; Pneumatic Retinopexy vs. Sciera! 
Buckle vs. Vitrectomy, and Fluorescein Angiography vs. OCT. Topics were assigned to the faculty, who 
relied upon clinical data, personal experience, and (most effectively) humor to defend their positions. 

A Friday evening reception and dinner provided the first opportunity for the "graduating class" of 
2010 fellows to socialize with their peers, the faculty, and representatives from industry. 

Saturday offered a full day of panel-driven discussions on Diabetic Retinopathy, Retinal Vascular 
Occlusion, Medical and Surgical "Pearls," "News You Can Use," and advice on career and lifestyle 
management. As always, a highlight of the meeting was the Distinguished Guest Lecture, this year 
delivered by Steve Charles, MD. Dr. Charles captivated and inspired the audience with his talk on 
"Technology, Technique, and the Pursuit of Happiness." 

For the 10th consecutive year, Bausch & Lomb provided essential support as the major sponsor of the 
Retina Fellows' Forum. Genentech provided a generous educational grant to support the opening AMD 
symposium. Thirteen additional companies representing a cross-section of devices and services 
important to vitreoretinal practice provided financial support and presented updates to the group 
about their businesses. 

The prestigious and competitive Bausch & Lomb Retina Fellows' Forum Research award went to 
Arghavan Almony, MD, of the Barnes Retina Institute for her paper, "Small-Gauge Vitrectomy Does 
Not Protect Against Nuclear Sclerotic Cataract." Dr. Almony will present her paper at the 2010 Annual 
Meeting of the American Society of Retina Specialists as a specially recognized lecture. 
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The Fellows Forum faculty, from left, Drs. Phil Ferrone, Jeff Heier, Dean Eliott, David 
Chow, Steve Charles, Tarek Hassan, Carl Awh, Peter Kaiser, and Nancy Holekamp. 

The meeting concluded with dinner, an informal awards ceremony, and the 5th Annual Retinal 
Fellows' Forum Bowling Tournament. Fellows and corporate representatives were divided into teams 
captained by the faculty. Phil Ferrone's team emerged victorious, aided in no small measure by his 
score of 220, the highest of the evening. 

The 11th Annual Retina Fellows Forum will be held in Chicago on Friday, Jan. 28 through Saturday, 
Jan. 29, 2011. 

In addition to Bausch & Lomb and Genentech, corporate support for the event was provided by Alcon, 
Alimera Sciences, Allergan, Carl Zeiss Meditec, Dutch Ophthalmic, Insight Instruments, Iridex, 
MedOne Surgical, Neovista, QLT, Quantel Medical, Synergetics and Volk Optical. 

VEGF Trap Has Positive DME Data 

Study Compared Drug to Laser. 

■ Regeneron Pharmaceuticals and Bayer HealthCare AG reported that VEGF Trap-Eye showed positive 
interim results versus laser in a phase 2 study in patients with diabetic macular edema. 

The primary endpoint of the study, a statistically significant improvement in visual acuity over 24 
weeks compared to the standard of care in DME - macular laser therapy - was met. Visual acuity 
improvement was measured by the mean number of letters gained over the initial 24 weeks of the 
one-year study. 

"The magnitude of the gain in visual acuity achieved with VEGF Trap-Eye in this phase 2 study 
demonstrates the biologic activity of VEGF Trap-Eye in treating diabetic macular edema, a disease in 
which high levels of vascular endothelial growth factor are present," said Diana Do, MD, the principal 
investigator for the study and assistant professor of Ophthalmology at the Wilmer Eye Institute of the 
Johns Hopkins University School of Medicine in Baltimore. 

Patients in each of the four dosing groups receiving VEGF Trap-Eye achieved statistically significantly 
greater mean improvements in visual acuity (8.5 to 11.4 letters of vision gained) compared to 
patients receiving macular laser therapy (2.5 letters gained) at week 24. VEGF Trap-Eye was 
generally well tolerated, and there were no drug-related serious adverse events. 

In this double-masked, prospective, randomized, multicenter phase 2 trial, entitled DA VINCI, 219 
patients with clinically significant DME with central macular involvement were randomized to five 
groups. The control group received macular laser therapy at week one, and patients were eligible for 
repeat laser treatments, but no more frequently than at 16-week intervals. Two groups received 
monthly doses of 0.5 or 2.0 mg of VEGF Trap-Eye throughout the six-month dosing period. Two 
groups received three initial monthly doses of 2.0 mg of VEGF Trap-Eye (at baseline and weeks 4 and 
8), followed through week 24 by either every eight-week dosing or as-needed dosing with specific 
repeat dosing criteria. Patients are continuing on the same dosing regimens for an additional 24 
weeks. 

Avastin Seen as Equal to lucentis 

But Genentech Takes Issue With Study. 

BY JERRY SENIOR EDITOR 

■ Researchers at Kaiser Permanante Southern California who treated 324 wet AMD patients with 
Avastin (bevacizumab) and 128 patients with the same disease with Lucentis (ranibizumab) found 
little difference between the two Genentech drugs after 12 months, both in terms of stabilizing visual 
acuity and in reported side effects. 
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Genentech was quick to point out factors that could have biased the data. 

The researchers, who reported their results in the February issue of Ophthalmology, acknowledged 
the observational and non randomized nature of the study. However, lead author Donald Fong, MD, 
said that the study "should reassure patients and ophthalmologists that bevacizumab appears to be 
just as effective as ranibizumab." 

Though the Permananente study was uncontrolled and the bevacizumab patients had an average age 
of 78, significantly younger than the ranibizumab patients, the researchers found that approximately 
one-quarter of all patients achieved close to 20/40 vision at 12 months, with little difference in 
adverse events. 

The larger and more rigorous CATT study, which will compare Avastin and Lucentis on a head-to-head 
basis, is currently underway. Initial results are expected sometime in 2011. 

Genentech took issue with some aspects of the Kaiser Permanente study. In a prepared statement, 
the company said: 

"We are aware of the retrospective analysis published in the journal Ophthalmology titled 'Intravitreal 
Bevacizumab and Ranibizumab for Age-Related Macular Degeneration.' Genentech continues to 
believe Lucentis is the most appropriate medicine for people with wet age-related macular 
degeneration because it was specifically designed, formally studied, manufactured for intraocular 
delivery and is approved by FDA. At the same time, Genentech does not interfere with doctors' 
prescribing choices and believes that they should be able to prescribe the treatment they believe is 
most appropriate for their patients." 

Genentech further asserted that "this was an uncontrolled and unmasked retrospective case analysis, 
with too few patients and too short a du ration to adequately assess differences between the two 
treatment groups." 

Genentech quoted Dr. Fong as stating in the article that "the sample size of the current study does 
not have sufficient power to determine whether there are any differences in safety." The author also 
notes in the conclusion of the paper, "Because the study is a non randomized comparison, selection 
bias cou Id mask a true treatment difference." 

According to Genentech, "The results beg the question as to why a higher percentage of patients 
switched off of Avastin than Lucentis (23% vs. 3% initially treated with Lucentis); however, the 
author offers only a limited explanation of this occurrence stating, 'the availability of ranibizumab 
most likely accounted for some of the changes observed in the bevacizumab group."' 

IN BRIEF 

■ VEGF Trap a future gold standard therapy? In a survey of 91 US and European retina 
specialists, Regeneron/Bayer's as yet unapproved aflibercept (VEGF Trap-Eye) was named as a 
therapy for wet AMD that has the potential to reach gold-standard status. VEGF Trap-Eye is 
currently completing its pivotal phase 3 trials. 

Decision Resources, a leading research and advisory firm for pharmaceutical and healthcare issues, 
reported that both Genentech's Lucentis and Regeneron/Bayer's VEGF Trap-Eye can be expected to 
earn Decision Resources' proprietary clinical gold standard status for wet AMD in 2013 and 2018. 

A unique future gold standard cannot be identified because neither thought-leader opinion nor 
available clinical data can show that VEGF Trap-Eye has any advantages or disadvantages relative to 
Lucentis in terms of efficacy, safety and tolerability or delivery attributes. 

However, Decision Resources believes that are still unmet medical needs in the treatment of wet 
AMD. 

■ Lux files for uveitis drug approval. Lux Biosciences, Inc. has submitted regulatory filings to 
both the FDA and European Medicines Agency (EMA) seeking marketing approval for its 
investigational drug Luveniq (LX211) oral voclosporin for the treatment of noninfectious uveitis 
involving the intermediate or posterior segments of the eye. 

Lux said efficacy of LX211 was demonstrated in two controlled, randomized, multicenter trials 
including data from 450 patients at 56 sites in seven countries. The safety data include a total of 
2,110 subjects who received voclosporin during its clinical development in uveitis and psoriasis, 
about 500 of whom were treated for more than 36 weeks and about 200 for more than 52 weeks. 

LX211 had previously received orphan drug status from the FDA and EMA, and fast-track status 
from the FDA. Based on the latter, Lux Biosciences has requested priority review from the FDA. 

http://www. retinal physician.com/pri ntarticle.aspx?articlel D = 104007 3/4 
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31.8.2016 Retinal Physician 

■ Wnt pathway plays role in DR. Scientists have identified a molecular pathway that appears to 
play a vital role in diabetic retinopathy. In a study appearing in the American Journal of Pathology, 
researchers show that retinal levels and nuclear translocation of beta-catenin, a key effector in the 
canonical Wnt pathway, were increased in humans with DR and in three DR models. Retinal levels 
of low-density lipoprotein receptor-related proteins 5 and 6, coreceptors of Wnts, were also elevated 
in the DR models. 

The high glucose-induced activation of beta-catenin was attenuated by aminoguanidine, suggesting 
that oxidative stress is a direct cause for the Wnt pathway activation in diabetes. Indeed, Dickkopf 
homolog 1, a specific inhibitor of the Wnt pathway, ameliorated retinal inflammation, vascular 
leakage, and retinal neovascularization in the DR models. Dickkopf homolog 1 also blocked the 
generation of reactive oxygen species induced by high glucose, suggesting that Wnt signaling 
contributes to the oxidative stress in diabetes. This indicates that the Wnt pathway plays a 
pathogenic role in DR and represents a novel therapeutic target. RP 

ERRATUM 

In the article "Short-pulse Laser Treatment: Redefining Retinal Therapy," in the January/February 
2010 issue of Retinal Physician, Figure 1 was mislabeled. The image is not of a rabbit eye, but of a 
human eye. Retinal Physician regrets the error. 

Retinal Physician, Issue: March 2010 

http://www. retinal physician.com/pri ntarticle.aspx?articlel D = 104007 4/4 
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ANNEX2 

December 20, 2010 

Regeneron and Bayer Report Positive Results for VEGF Trap-Eye in Phase 3 Study in 
Central Retinal Vein Occlusion (CRVO) and in Phase 2 Study in Diabetic Macular Edema 
(DME) 

In Phase 3 study in CRVO, 56 percent of VEGF Trap-Eye patients gained at least 15 letters of vision compared to 12 
percent in control group; VEGF Trap-Eye patients on average gained 17 letters of vision compared to mean loss of 4 
letters in control group 

In Phase 2 study in DME, patients in all VEGF Trap-Eye dose groups, including VEGF Trap-Eye dosed every two months, 
maintained or increased vision gains through 52-weeks 

Regeneron to receive $20 million in milestone payments in connection with VEGF Trap-Eye program 

Tarrytown, NY, USA, and Berlin, Germany, December 20, 2010 -- Regeneron Pharmaceuticals, Inc. (NASDAQ: REGN) and 
Bayer HealthCare today announced positive top-line results for VEGF Trap-Eye (aflibercept ophthalmic solution) in the 
COPERNICUS study, which is led by Regeneron, the first of two Phase 3 studies in patients with macular edema due to central 
retinal vein occlusion (CRVO). In this trial, 56.1 percent of patients receiving VEGF Trap-Eye 2 milligrams (mg) monthly gained 
at least 15 letters of vision from baseline, compared to 12.3 percent of patients receiving sham injections (p<0.0001 ), the 
primary endpoint of the study. Patients receiving VEGF Trap-Eye 2mg monthly gained, on average, 17.3 letters of vision 
compared to a mean loss of 4.0 letters with sham injections (p<0.001 ), a secondary endpoint. The second Phase 3 study, 
GALILEO, is currently ongoing and is led by Bayer HealthCare. 

VEGF Trap-Eye was generally well tolerated and the most common adverse events were those typically associated with 
intravitreal injections or the underlying disease. A total of 114 patients were randomized to receive VEGF Trap-Eye and 73 
patients to the control arm. Serious ocular adverse events in the VEGF Trap-Eye group were uncommon (3.5%) and were 
more frequent in the control group (13.5%). The incidence of non-ocular serious adverse events was generally well-balanced 
between the treatment arms. There were no deaths among the 114 patients treated with VEGF Trap-Eye and two in the 73 
(2.7%) patients treated with sham injections. 

"In the COPERNICUS trial, patients treated with VEGF Trap-Eye experienced a marked improvement in vision," said George D. 
Yancopoulos, M.D., Ph.D., President of Regeneron Research Laboratories. "If these results are confirmed by data from the 
GALILEO study, expected in the second quarter of 2011, VEGF Trap-Eye could provide patients and physicians with a new 
treatment option for central retinal vein occlusion." 

"After reporting positive results from our global Phase 3 program (VIEW 1 and VIEW 2 studies) for the treatment of the 
neovascular form of age related macular degeneration (wet AMO), we are pleased to also have a positive Phase 3 trial with 
VEGF Trap-Eye in central retinal vein occlusion, a potential second indication," said Kemal Malik, MD, Head of Global 
Development and member of the Bayer HealthCare Executive Committee. "We are working diligently with Regeneron to prepare 
regulatory filings for VEGF Trap-Eye in wet AMO to submit in the first half of 2011." 

Detailed results for COPERNICUS will be presented at the Angiogenesis Conference in Miami, Florida in February 2011. 

Regeneron will receive a $10 million milestone payment from Bayer HealthCare in connection with the COPERNICUS trial 
meeting its primary endpoint and received a $10 million milestone payment in December 2010 for the positive VIEW 1 and 
VIEW 2 trial results in wet AMO. 

Phase 2 DME Results 
Regeneron and Bayer HealthCare also reported 52 week follow-up results from the Phase 2 DA VINCI study in patients with 
diabetic macular edema (DME). In this study, the previously reported visual acuity gains achieved with VEGF Trap-Eye 
treatment over 24 weeks (the primary endpoint of the study) were maintained or numerically improved up to completion of the 
study at week 52 in all VEGF Trap-Eye study groups, including 2mg dosed every other month. Based on these positive results, 
Regeneron and Bayer HealthCare are discussing plans to initiate Phase 3 studies. 

In this double-masked, prospective, randomized, multi-center Phase 2 trial, entitled DA VINCI (DME And VEGF Trap-Eye: 
INvestigation of Clinical Impact), 221 patients with clinically significant DME with central macular involvement were randomized 
and 219 patients were treated with balanced distribution over five groups. The control group received macular laser therapy at 
baseline, and patients were eligible for repeat laser treatments, but no more frequently than at 16 week intervals. Two groups 
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received monthly doses of 0.5 or 2mg of VEGF Trap-Eye throughout the 12-month dosing period. Two groups received three 
initial monthly doses of 2mg of VEGF Trap-Eye (at baseline and weeks 4 and 8), followed through week 52 by either every two 
months dosing or PRN (as-needed) dosing with very strict repeat dosing criteria. Mean gains in visual acuity versus baseline 
were as follows: 

Laser 0.5mg 2mg 2mg 2mg 
monthly 

. 
every tvvo PRN* I 11u1 !ti "J' 

* IIIVIIUI:;:) 

n 44 44 44 42 45 
Mean change in visual acuity at 2.5 8.6*"' 1 1 1<>'1" 8.5** 10.3*~ 
week 24 versus baseline 1 {letters) 
Mean change visual acuity at -1.3 11 13.1 9.7*"' 12.0*"' 
week 52 versus baseline (letters) 
"iirfollowing 3 initial mr,ntlhlu doses 

versus laser 
1 Primary endpoint 

No significant differences among the VEGF Trap-Eye arms were observed. Approximately 80 percent of the VEGF Trap-Eye 
patients and 75 percent of the laser patients remained in the study through 52 weeks. 

VEGF Trap-Eye was generally well-tolerated, and there were no ocular or non-ocular drug-related serious adverse events 
reported in the study.* The most common adverse events reported were those typically associated with intravitreal injections or 
the underlying disease. The most frequent ocular adverse events reported among patients receiving VEGF Trap-Eye included 
conjunctiva! hemorrhage, eye pain, ocular redness (hyperemia), and increased intraocular pressure. The incidence of non
ocular serious adverse events was generally well balanced between all treatment arms. There were six deaths (3.4%) among 
the 175 patients treated with VEGF Trap-Eye and one (2.3%) in the 44 patients treated with laser over 12 months. Detailed 
results for DA VINCI will be presented at the Angiogenesis Conference in Miami, Florida in February 2011. 

About the Phase 3 CRVO Program 
Patients in the COPERNICUS (Controlled Phase 3 Evaluation of Repeated intravitreal administration of VEGF Trap-Eye In 
Central retinal vein occlusion: Utility and Safety) and the identical GALILEO (General Assessment Limiting Infiltration of 
Exudates in central retinal vein Occlusion with VEGF Trap-Eye) studies receive six monthly injections of either VEGF Trap-Eye 
at a dose of 2mg or sham injections. Patients in the COPERNICUS trial were randomized in a 3 :2 ratio with 114 patients 
randomized to receive VEGF Trap-Eye and 73 randomized to the control arm. At the end of the initial six months, all patients 
randomized to VEGF Trap-Eye are dosed on a PRN (as needed) basis for another six months. In the COPERNICUS trial, 
patients randomized to sham injections in the first six months are eligible to cross over to VEGF Trap-Eye PRN dosing in the 
second six months. During the second six months of the studies, all patients are eligible for rescue laser treatment. Visual 
acuity was measured as a score based on the total number of letters read correctly on the Early Treatment Diabetic 
Retinopathy Study (ETDRS) eye chart, a standard chart used in research to measure visual acuity. 

About Central Retinal Vein Occlusion (CRVO) Over 100,000 people in the United States and more than 66,000 people in 
key European countries are estimated to suffer from CRVO. CRVO is caused by obstruction of the central retinal vein that 
leads to a back up of blood and fluid in the retina. This causes retinal injury and loss of vision. The retina can also become 
"ischemic" (starved for oxygen), resulting in the growth of new, inappropriate blood vessels that can cause further vision loss 
and more serious complications. Release of vascular endothelial growth factor (VEGF) contributes to increased vascular 
permeability in the eye and inappropriate new vessel growth. It is believed that anti-VEGF treatment may help decrease 
vascular permeability and edema and prevent the inappropriate growth of new blood vessels in the retina in patients with 
CRVO. 

About Diabetic Macular Edema (DME) 
DME is the most prevalent cause of moderate vision loss in patients with diabetes. DME is a common complication of Diabetic 
Retinopathy (DR), a disease affecting the blood vessels of the retina. Clinically significant DME is a leading cause of blindness 
in younger adults (under 50). Clinically significant DME occurs when fluid leaks into the center of the macula, the light-sensitive 
part of the retina responsible for sharp, direct vision. Fluid in the macula can cause severe vision loss or blindness. 

Approximately 370,000 Americans currently suffer from clinically significant DME, with 95,000 new cases arising each year. 
According to the American Diabetes Association, more than 18 million Americans currently suffer from diabetes, and many 
other people are at risk for developing diabetes. With the incidence of diabetes steadily climbing, it is projected that up to 10 
percent of all patients with diabetes will develop DME during their lifetime. 
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About VEGF Trap-Eye 
VEGF Trap-Eye is a fully human fusion protein, consisting of soluble VEGF receptors 1 and 2, that binds all forms of VEGF-A 
along with the related Placental Growth Factor (PIGF). VEGF Trap-Eye is a specific and highly potent blocker of these growth 
factors. VEGF Trap-Eye is specially purified and contains iso-osmotic buffer concentrations, allowing for injection into the eye. 

Regeneron and Bayer HealthCare are collaborating on the global development of VEGF Trap-Eye for the treatment of the 
neovascular form of age related macular degeneration (wet AMO), diabetic macular edema (DME), central retinal vein 
occlusion (CRVO), and other eye diseases and disorders. In November 2010, Regeneron and Bayer HealthCare announced 
positive top-line results from two parallel Phase 3 studies in patients with wet AMO, VIEW 1 and VIEW 2. In these trials, all 
regimens of VEGF Trap-Eye, including VEGF Trap-Eye dosed every two months, successfully met the primary endpoint 
compared to the current standard of care, ranibizumab dosed every month. The primary endpoint was statistical non-inferiority 
in the proportion of patients who maintained (or improved) vision over 52 weeks compared to ranibizumab. A generally 
favorable safety profile was observed for both VEGF Trap-Eye and ranibizumab. The incidence of ocular treatment emergent 
adverse events was balanced across all four treatment groups in both studies. There were no notable differences in non-ocular 
adverse events among the study arms. Bayer HealthCare and Regeneron are planning to submit regulatory applications for 
marketing approval for the treatment of wet AMO in Europe and the U.S. in the first-half of 2011. 

Bayer HealthCare will market VEGF Trap-Eye outside the United States, where the companies will share equally in profits from 
any future sales of VEGF Trap-Eye. Regeneron maintains exclusive rights to VEGF Trap-Eye in the United States. 

About Regeneron Pharmaceuticals 
Regeneron is a fully integrated biopharmaceutical company that discovers, develops, and commercializes medicines for the 
treatment of serious medical conditions. In addition to ARCALYST® (rilonacept) Injection for Subcutaneous Use, its first 
commercialized product, Regeneron has therapeutic candidates in Phase 3 clinical trials for the potential treatment of gout, 
diseases of the eye (wet age-related macular degeneration and central retinal vein occlusion), and certain cancers. Additional 
therapeutic candidates developed from proprietary Regeneron technologies for creating fully human monoclonal antibodies are 
in earlier stage development programs in rheumatoid arthritis and other inflammatory conditions, pain, cholesterol reduction, 
allergic and immune conditions, and cancer. Additional information about Regeneron and recent news releases are available 
on Regeneron's web site at www.regeneron.com. 

About Bayer HealthCare 
The Bayer Group is a global enterprise with core competencies in the fields of health care, nutrition and high-tech materials. 
Bayer HealthCare, a subgroup of Bayer AG with annual sales of more than EUR 15.9 billion (2009), is one of the world's 
leading, innovative companies in the healthcare and medical products industry and is based in Leverkusen, Germany. The 
company combines the global activities of the Animal Health, Consumer Care, Medical Care and Pharmaceuticals divisions. 
Bayer HealthCare's aim is to discover and manufacture products that will improve human and animal health worldwide. Bayer 
HealthCare has a workforce of 53.400 employees and is represented in more than 100 countries. Find more information 
at l!J!J!:l.YlLJ;;l§Jlsll.!J.s@!llJ.QgJ[§_,_g.Qill. 

Regeneron Forward Looking Statement 
This news release includes forward-looking statements about Regeneron and its products, development programs, finances, 
and business, all of which involve a number of risks and uncertainties. These include, among others, risks and timing 
associated with preclinical and clinical development of Regeneron's drug candidates, determinations by regulatory and 
administrative governmental authorities which may delay or restrict Regeneron's ability to continue to develop or commercialize 
its product and drug candidates, competing drugs that are superior to Regeneron's product and drug candidates, uncertainty 
of market acceptance of Regeneron's product and drug candidates, unanticipated expenses, the availability and cost of capital, 
the costs of developing, producing, and selling products, the potential for any license or collaboration agreement, including 
Regeneron's agreements with Astellas, the sanofi-aventis Group and Bayer HealthCare, to be canceled or terminated without 
any product success, and risks associated with third party intellectual property. A more complete description of these and other 
material risks can be found in Regeneron's filings with the United States Securities and Exchange Commission (SEC), including 
its Form 10-K for the year ended December 31, 2009 and Form 10-Q for the quarter ended September 30, 2010. Regeneron 
does not undertake any obligation to update publicly any forward-looking statement, whether as a result of new information, 
future events, or otherwise, unless required by law. 

Bayer Forward-Looking Statements 
This release may contain forward-looking statements based on current assumptions and forecasts made by Bayer Group or 
subgroup management. Various known and unknown risks, uncertainties and other factors could lead to material differences 
between the actual future results, financial situation, development or performance of the company and the estimates given 
here. These factors include those discussed in Bayer's public reports which are available on the Bayer website at 
~:.!!:..!~£L~.Ll- The company assumes no liability whatsoever to update these forward-looking statements or to conform them 
to future events or developments. 

* As noted during our investor teleconference on December 20, 2010, the press release inadvertently omitted certain information, which 
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Regeneron does not consider to be material. To reflect inclusion of such omitted information, this sentence would be replaced with the 
following: "In this study, VEGF Trap-Eye was generally well-tolerated and no patients experienced ocular drug-related serious adverse 
events. With respect to the number of patients with non-ocular serious adverse events judged by investigators to be drug-related, there 
were none during the first six months of the study and one in the second six months." 

Your Contact at Bayer: 
Doreen Schroeder, Tel. +49 30 468-11399 
E-Mail: doreen.schroeder@bayer.com 

Your Investor Relations Contact at Regeneron: 
Michael Aberman, M.D. Tel. +1 (914) 345-7799 
E-Mail: michael.aberman@reqeneron.com 

Your Media Contact at Reqeneron: 
Peter Dworkin, Tel. + 1 (914) 345-7640 
E-Mail: peter.dworkin@reoeneron.com 

### 
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ANNEXl 

November 22, 2010 

Bayer and Regeneron Report Positive Top-Line Results of Two Phase 3 Studies with VEGF 
Trap-Eye in Wet Age-related Macular Degeneration 

In both studies, all regimens of VEGF Trap-Eye, including VEGF Trap-Eye dosed every two months, achieved primary endpoint 
compared to ranibizumab dosed every month 
Regulatory applications for marketing approval planned in first-half of 2011 

TARRYTOWN, N.Y. and BERLIN, Nov. 22, 2010 /PRNewswire-FirstCall/ -- Regeneron Pharmaceuticals, Inc. (Nasdaq: REGN) 
and Bayer HealthCare today announced that in two parallel Phase 3 studies in patients with the neovascular form of age
related macular degeneration (wet AMO), all regimens of VEGF Trap-Eye (aflibercept ophthalmic solution), including VEGF 
Trap-Eye dosed every two months, successfully met the primary endpoint compared to the current standard of care, 
ranibizumab dosed every month. The primary endpoint was statistical non-inferiority in the proportion of patients who 
maintained (or improved) vision over 52 weeks compared to ranibizumab. 

Further results will be presented at the Angiogenesis Conference in February 2011. Bayer HealthCare and Regeneron are 
planning to submit regulatory applications for marketing approval in Europe and the U.S. in the first-half of 2011 based on the 
positive results of the VIEW 1 and VIEW 2 trials. 

In the North American VIEW 1 study, 96 percent of patients receiving VEGF Trap-Eye 0.5mg monthly, 95 percent of patients 
receiving VEGF Trap-Eye 2mg monthly, and 95 percent of patients receiving VEGF Trap-Eye 2mg every two months achieved 
maintenance of vision compared to 94 percent of patients receiving ranibizumab 0.5mg dosed every month. In the international 
VIEW 2 study, 96 percent of patients receiving VEGF Trap-Eye 0.5mg monthly, 96 percent of patients receiving VEGF Trap
Eye 2mg monthly, and 96 percent of patients receiving VEGF Trap-Eye 2mg every two months achieved maintenance of vision 
compared to 94 percent of patients receiving ranibizumab 0.5mg dosed every month. Visual acuity was measured as a score 
based on the total number of letters read correctly on the Early Treatment Diabetic Retinopathy Study (ETDRS) eye chart, a 
standard chart used in research to measure visual acuity, over 52 weeks. Maintenance of vision was defined as losing fewer 
than three lines (equivalent to 15 letters) on the ETDRS eye chart. 

"The currently available anti-VEGF therapies have significantly advanced the treatment of wet AMO, actually improving vision in 
many patients. However, monthly injections are required to optimize and maintain vision gain over the long-term," said Ursula 
Schmidt-Erfurth, M.D., Professor and Chair of the Department of Ophthalmology at the University Eye Hospital in Vienna, 
Austria and the VIEW 2 Principal Investigator. "The results of the VIEW studies indicate that VEGF Trap-Eye could establish a 
new treatment paradigm for the management of patients with wet AMO --- predictable every-other-month dosing without the 
need for intervening monitoring or dosing visits." 

"In an effort to avoid the inconvenience of monthly office visits and the burden of monthly injections into the eye for their wet 
AMO patients, retinal specialists have tried to extend the benefits of the existing anti-VEGF therapy with less frequent dosing. 
A growing body of data suggests that this practice may result in inconsistent visual acuity outcomes," said Jeffrey Heier, M.D., 

a clinical ophthalmologist and retinal specialist at Ophthalmic Consultants of Boston, Assistant Professor of ophthalmology at 
Tufts School of Medicine, and Chair of the Steering Committee for the VIEW 1 trial. "A critical goal of these studies was to 
demonstrate that VEGF Trap-Eye could achieve robust improvements in vision and maintain them over time with a more 
convenient every-other-month dose. Achievement of this goal could be important for patients, care givers, and physicians." 

In the VIEW 1 study, patients receiving VEGF Trap-Eye 2mg monthly achieved a statistically significant greater mean 
improvement in visual acuity at week 52 versus baseline (secondary endpoint), compared to ranibizumab 0.5mg monthly; 
patients receiving VEGF Trap-Eye 2mg monthly on average gained 10.9 letters, compared to a mean 8.1 letter gain with 
ranibizumab 0.5mg dosed every month (p<0.01 ). All other dose groups of VEGF Trap-Eye in the VIEW 1 study and all dose 
groups in the VIEW 2 study were not statistically different from ranibizumab in this secondary endpoint. 

A generally favorable safety profile was observed for both VEGF Trap-Eye and ranibizumab. The incidence of ocular treatment 
emergent adverse events was balanced across all four treatment groups in both studies, with the most frequent events 
associated with the injection procedure, the underlying disease, and/or the aging process. The most frequent ocular adverse 
events were conjunctiva! hemorrhage, macular degeneration, eye pain, retinal hemorrhage, and vitreous floaters. The most 
frequent serious non-ocular adverse events were typical of those reported in this elderly population who receive intravitreal 
treatment for wet AMO; the most frequently reported events were falls, pneumonia, myocardial infarction, atrial fibrillation, 
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breast cancer, and acute coronary syndrome. There were no notable differences among the study arms. 

In the second year of the studies, patients in VIEW 1 and VIEW 2 will continue to be treated with the same dose per injection as 
in the first year but administered only every three months, or more often for any worsening of AMO, based on protocol-defined 
criteria (called "quarterly capped PRN" dosing). 

About the VIEW Program 

The VIEW (VEGF Trap-Eye: Investigation of Efficacy and Safety in Wet AMO) program consists of two randomized, double
masked, Phase 3 clinical trials evaluating VEGF Trap-Eye in the treatment of the neovascular form of age-related macular 
degeneration (wet AMO). The VIEW 1 study, which randomized 1217 patients, is being conducted in the United States and 
Canada by Regeneron under a Special Protocol Assessment (SPA) with the U.S. Food and Drug Administration. The VIEW 2 
study, which randomized 1240 patients, is being conducted in Europe, Asia Pacific, Japan, and Latin America by Bayer 
HealthCare. The study designs are essentially identical. The primary endpoint evaluation was conducted at 52 weeks. 

In each of the studies, VEGF Trap-Eye was evaluated for its effect on maintaining and improving vision when dosed as an 
intravitreal injection on a schedule of 0.5mg monthly, 2mg monthly, or 2mg every two months (following three monthly loading 
doses), as compared with intravitreal ranibizumab administered 0.5mg every month during the first year of the studies. As
needed (PRN) dosing with both agents, with a dose administered at least every three months (but not more often than 
monthly), is being evaluated during the second year of each study. These studies are part of the global development program 
for VEGF Trap-Eye being conducted by Bayer HealthCare and Regeneron. 

The primary endpoint of these non-inferiority studies is the proportion of patients treated with VEGF Trap-Eye who maintain 
visual acuity at the end of one year, compared to ranibizumab patients. Visual acuity is measured as a score based on the 
total number of letters read correctly on the Early Treatment Diabetic Retinopathy Study (ETD RS) eye chart, a standard chart 
used in research to measure visual acuity, over 52 weeks. Maintenance of vision is defined as losing fewer than three lines 
(equivalent to 15 letters) on the ETDRS chart. 

The following table summarizes the VIEW 1 and VIEW 2 results for the primary and the first secondary endpoint pre-specified 
for testing: 

I Ranibizumab 
0.5mg monthly 

I VEGF Trap-Eye 
0.5mg monthly 

I VEGF Trap-Eye 
2mg monthly 

I VEGF Trap-Eye 
2mg every 2 months 

Maintenance of vision*(% patients losing <15 letters) at week 52 versus baseline 

VIEW 1 I 94.4% I 95.9%** I 95.1%** I 95.1%** 

VIEW2 I 94.4% I 96.3%** I 95.6%** I 95.6%** 

Mean improvement in vision* (letters) at 52 weeks versus baseline (p-value versus ranibizumab 0.5mg monthly)*** 

VIEW 1 I 8.1 I 6.9 (NS) I 10.9 (p<o.01> I 7.9 (NS) 

VIEW2 I 9.4 I 9.7 (NS) I 7.6 (NS) I 8.9 (NS) 

*Visual acuity was measured as the total number of letters read correctly on the Early Treatment Diabetic Retinopathy Study (ETD RS) eye chart 
**Statistically non-inferior based on a non-inferiority margin of 10%, using confidence interval approach (95.1 % and 95% for VIEW 1 and VIEW 2, respectively) 
*** Test for superiority 
NS=non-significant 

About Wet AMD 

Age-related Macular Degeneration (AMO) is a leading cause of acquired blindness. Macular degeneration is diagnosed as 
either dry (non-exudative) or wet (exudative). In wet AMO, new blood vessels grow beneath the retina and leak blood and fluid. 
This leakage causes disruption and dysfunction of the retina creating distortion and/or blind spots in central vision, and it can 

account for blindness in wet AMO patients. Wet AMO is the leading cause of blindness for people over the age of 65 in the 
U.S. and Europe. 

About VEGF Trap-Eye 

VEGF Trap-Eye is a fully human fusion protein, consisting of soluble VEGF receptors 1 and 2, that binds all forms of VEGF-A 
along with the related Placental Growth Factor (PIGF). VEGF Trap-Eye is a specific and highly potent blocker of these growth 
factors. VEGF Trap-Eye is specially purified and contains iso-osmotic buffer concentrations, allowing for injection into the eye. 
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VEGF Trap-Eye is also in Phase 3 development for the treatment of Central Retinal Vein Occlusion (CRVO), another major 
cause of blindness, in two identical studies. The COPERNICUS (COntrolled Phase 3 Evaluation of Repeated iNtravitreal 
administration of VEGF Trap-Eye In Central retinal vein occlusion: Utility and Safety) study is being led by Regeneron and the 
GALILEO (General Assessment Limiting Infiltration of Exudates in central retinal vein Occlusion with VEGF Trap-Eye) study is 
being led by Bayer HealthCare. The primary endpoint of both studies is improvement in visual acuity versus baseline after six 
months of treatment. Initial data from the CRVO program are anticipated in early 2011. 

VEGF Trap-Eye is also in Phase 2 development for the treatment of Diabetic Macular Edema (DME). In February 2010, 
Regeneron and Bayer HealthCare announced that treatment with VEGF Trap-Eye in the Phase 2 DA VINCI (DME And VEGF 
Trap-Eye: INvestigation of Clinical Impact) study demonstrated a statistically significant improvement in visual acuity versus 
baseline after six months of treatment compared to focal laser therapy, the primary endpoint of the study. Initial one-year 
results from this trial will be available before the end of this year. 

About Regeneron Pharmaceuticals 

Regeneron is a fully integrated biopharmaceutical company that discovers, develops, and commercializes medicines for the 

treatment of serious medical conditions. In addition to ARCALYST® (rilonacept) Injection for Subcutaneous Use, its first 
commercialized product, Regeneron has therapeutic candidates in Phase 3 clinical trials for the potential treatment of gout, 
diseases of the eye (wet age-related macular degeneration and central retinal vein occlusion), and certain cancers. Additional 
therapeutic candidates developed from proprietary Regeneron technologies for creating fully human monoclonal antibodies are 
in earlier stage development programs in rheumatoid arthritis and other inflammatory conditions, pain, cholesterol reduction, 
allergic and immune conditions, and cancer. Additional information about Regeneron and recent news releases are available 
on Regeneron's web site at www.regeneron.com. 

About Bayer HealthCare 

The Bayer Group is a global enterprise with core competencies in the fields of health care, nutrition and high-tech materials. 
Bayer HealthCare, a subgroup of Bayer AG with annual sales of more than EUR 15.9 billion (2009), is one of the world's 

leading, innovative companies in the healthcare and medical products industry and is based in Leverkusen, Germany. The 
company combines the global activities of the Animal Health, Consumer Care, Medical Care and Pharmaceuticals divisions. 
Bayer HealthCare's aim is to discover and manufacture products that will improve human and animal health worldwide. Bayer 

HealthCare has a workforce of 53.400 employees and is represented in more than 100 countries. Find more information 
at '!!:!:!..Yll.J;;~zr!:ls@illlQg]CshQQ!Il. 

Regeneron Forward Looking Statement 

This news release includes forward-looking statements about Regeneron and its products, development programs, finances, 
and business, all of which involve a number of risks and uncertainties. These include, among others, risks and timing 
associated with preclinical and clinical development of Regeneron's drug candidates, determinations by regulatory and 
administrative governmental authorities which may delay or restrict Regeneron's ability to continue to develop or commercialize 
its product and drug candidates, competing drugs that are superior to Regeneron's product and drug candidates, uncertainty 
of market acceptance of Regeneron's product and drug candidates, unanticipated expenses, the availability and cost of capital, 
the costs of developing, producing, and selling products, the potential for any license or collaboration agreement, including 
Regeneron's agreements with Astellas, the sanofi-aventis Group and Bayer HealthCare, to be canceled or terminated without 
any product success, and risks associated with third party intellectual property. A more complete description of these and 
other material risks can be found in Regeneron's filings with the United States Securities and Exchange Commission (SEC), 
including its Form 10-K for the year ended December 31, 2009 and Form 10-Q for the quarter ended September 30, 2010. 
Regeneron does not undertake any obligation to update publicly any forward-looking statement, whether as a result of new 
information, future events, or otherwise, unless required by law. 

Bayer Forward-Looking Statements 

This release may contain forward-looking statements based on current assumptions and forecasts made by Bayer Group or 
subgroup management. Various known and unknown risks, uncertainties and other factors could lead to material differences 
between the actual future results, financial situation, development or performance of the company and the estimates given 
here. These factors include those discussed in Bayer's public reports which are available on the Bayer website at 

The company assumes no liability whatsoever to update these forward-looking statements or to conform them 
events or developments. 

Your Contact at Bayer: 

Doreen Schroeder, Tel. +49 30 468-11399 

E-Mail: doreen.schroeder@bayer.com 
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Your Investor Relations Contact at Regeneron: 

Michael Aberman, M.D. Tel. +1 (914) 345-7799 

E-Mail: michael.aberman@regeneron.com 

Your Media Contact at Regeneron: 

Peter Dworkin, Tel. + 1 (914) 345-7640 

E-Mail: peter.dworkin@regeneron.com 

SOURCE Regeneron Pharmaceuticals, Inc. 

News Provided by Acquire Media 
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1 Non-patent literature filed by a third party Annex 1 (Regeneron VIEW 

results).PDF 

2 Non-patent literature filed by a third party Annex 2 (Regeneron DA VINCI 

results).PDF 

3 Non-patent literature filed by a third party Annex 3 (Retinal Physician DA VINCI 

results).PDF 

4 Observations by third parties (Art. 115 EPC) TPO.pdf 
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We hereby acknowledge receipt of the following subsequently filed document(s): 

Submission number 

Application number 

Date of receipt 

Receiving Office 

Your reference 

Applicant 

Documents submitted 

Submitted by 

Method of submission 

Date and time 
receipt generated 

14624725 

I EP12700590.8 

I 07 September 2016 

European Patent Office, The Hague 

I9281-TPO/RN 

I All applicants as on file 

package-data.xml 

epf1038.pdf (1 p.) 

TDOCNPL-2.PDF\Annex 2 
(Regeneron DA VINCI results).PDF (4 
p.) 

TIPA 1-1.pdf\TPO.pdf (8 p.) 

I CN=Andrea Lasar 13617 

I Online 

I 07 September 2016, 15:38 (GEST) 

ep-sfd-request.xml 

TDOCNPL-1.PDF\Annex 1 
(Regeneron VIEW results).PDF (4 p.) 

TDOCNPL-3.PDF\Annex 3 (Retinal 
Physician DA VINCI results).PDF (4 
p.) 
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Correction by the EPO of errors in debit instructions filed by eOLF 
Errors in debit instructions filed by eOLF that are caused by the editing of Form 1038E entries or the continued use of outdated 
software (all forms) may be corrected automatically by the EPO, leaving the payment date unchanged (see decision T 152/82, 
OJ EPO 1984, 301 and point 6.3 ff ADA, Supplement to OJ EPO 10/2007). 

/European Patent Office/ 
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Power, David 
J A Kemp 
14 South Square 
Gray's Inn 
London WC1 R 5JJ 
ROYAUME UNI 

Reference 

European Patent Office 
80298 MUNICH 
GERMANY 

Questions about this communication ? 
Contact Customer Services at www.epo.org/contact 

13.09.2016 

N400458-EP DXP I 
Application No./Patent No. 

12700590.8 - 1466 / 2663325 

Applicant/Proprietor 

Regeneron Pharmaceuticals, Inc. 

Communication pursuant to Rule 114(2) EPC 

Please find enclosed observations by a third party concerning the patentability of the invention of the 
above-mentioned patent application. That person is not a party to the proceedings before the EPO 
(Art. 115 EPC). 

Under Rule 114(2) EPC you may comment on the observations. 

EPO Form 2022 12.07 (08/09/16) Page: 1 of 1 
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European Patent Office 
Bob-van-Benthem-Platz 1 
80469 Munich 

Anonymous third party observation regarding EP 
12700590.8 

This is a Third Party Observation pursuant to Article 115 EPC in 

respect of pending European Patent Application 

EP12700590.8/2663325 (hereinafter "application") filed on 

11 January 2012 in the name of Regeneron Pharmaceuti

cals, Inc. 

The subject matter of the set of claims as filed on 17 Decem

ber 2014 and currently pending in the application is not patent

able under the terms of Articles 52-57 EPC. 

Furthermore, the claimed subject matter is not disclosed in the 

application in a manner sufficiently clear and complete to be 

carried out by a person skilled in the art. 

I. Pertinent Documents 

In the following it is referred to document D13 cited as such in 

the Examination Procedure, as well as documents 0851-0858, 

which are considered highly relevant with regard to patentability 

EPO- Munich 
75 

0 5~Sep. 201 
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of the claimed subject matter, all of which represent prior art according to Arti

cle 54(2) EPC. 

D13: 

0851: 

0852: 

0853: 

0854: 

0855: 

0856: 

0857: 

0858: 

XP002674126 

Slides for the 2008 Retina Society Meeting "VEGF Trap-Eye in Wet 

AMD CLEAR-IT 2: Summary of One-Year Key Results", September 

28, 2008 

Information from ClinicalTrials.gov archive on the VIEW 2 study 

(NCT00637377) version available on 17 March 2008 

Regeneron Pharmaceuticals, Inc. FORM 10-Q, published on 7 No

vember 2007 for the period ending 30 September 2007 

WHO Drug Information, Vol.20, No. 2, 2006, pages 115-119 

Dixon et al., Expert Opin. Investig. Drugs (2009) 18 (10): 1-8 

Sim6 and Hernandez, Diabetes Care, Volume 32, Number 8, August 

2009 

Mousa and Mousa, Biodrugs 2010; 24(3); 183-194 

Regeneron, Press release "Regeneron Reports First Quarter 2008 

Financial and Operating Results", May 1, 2008 

II. Claims pending in the application 

Claim 1 is the sole independent claim currently pending in the application and 

relates to: 
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A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient 

- a single initial dose of a VEGF antagonist [feature a] 

followed by 

- two or more secondary doses of the VEGF antagonist [feature b], 

followed by 

- one or more tertiary doses of the VEGF antagonist [feature c]; 

wherein 

- each secondary dose is administered 4 weeks after the immediately preceding 

dose [feature b1]; 

wherein 

- each tertiary dose is administered 8 weeks after the immediately preceding 

dose [feature c1]; 

wherein 

- the angiogenic eye disorder is selected from the group consisting of: age relat

ed macular degeneration, diabetic retinopathy, diabetic macular edema, central 

retinal vein occlusion and corneal neovascularization [featured]; 

and wherein 

- the VEGF antagonist comprises VEGFR1R2-FcLiCl(a) encoded by the nucleic 

acid sequence of SEQ ID NO: 1 [feature e]. 

The remaining dependent claims will be referred to in the respective passages 

below, if applicable. 

III. Novelty of the Subject Matter of Claims 1-12 

The subject matter of independent claim 1 is not novel over documents 013, 

0851 and 0852. 

Independent claim 1 is a second medical use claim, which use is in a treatment of 

particular angiogenic eye disorders [feature d], characterized by a particular 

dosage regimen [features a - c] of a specific VEGF antagonist [feature e]. 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 398



- 4 -

The exact same dosage regimen was used in Regeneron's phase 3 trial "VIEW 2" 

and in this context was available to the public long before the earliest priority 

date of 13 January 2011. 

Evidence for the public availability of the critical details of the VIEW 2 study is 

provided by prior art documents D13, 08S1 and 08S2: 

D13, also cited by the Examining Division in the Examination Procedure, de

scribes at page 2 third paragraph, that Regeneron's phase 3 trial aims inter a/ia 

at "evaluating VEGF TRAP-Eye dosed [ ... ] 2 mg every 8 weeks (following 3 

monthly doses)". Such a dosage regimen is covered by claim 1 as it comes down 

to administering the VEGF antagonist at week O [feature a], week 4 and 8 [fea

ture bl] and week 16 [feature cl]. 

Similarly, this dosage regimen was also presented at the 2008 Retina Society 

Meeting as can be seen from the table at page 29 of 08S1, which shows a dos

age regimen (row labeled "2.0 mg q8 wks") falling within the definition of that 

recited in claim 1. 

A dosage regimen as claimed is furthermore foreseen in the "Descriptive Infor

mation" of this VIEW 2 Clinical Trial, available online in its version of 17 March 

2008 (see the third Intervention "Arm 3" at page 2 of 08S2). 

While in the above cited documents (D13, 08S1, 08S2) the tested compound is 

denominated "VEGF TRAP-Eye", this designation was known at the priority date 

of the application for a person skilled in the art as a synonym for "aflibercept" 

which is encoded by SEQ ID NO: 1. Importantly, structural information concerning 

VEGF TRAP-Eye/aflibercept was at the disposal of the person skilled in the art 

since 2006, as is apparent from documents 08S3-0BSB as follows: 

08S3 is a quality report published on 7 November 2007 by the applicant 

Regeneron. Such a quality report as required by the US Security and Exchange 

Commision is immediately available on the internet. 
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In particular at page 15 and 17 of 0B53 "VEGF TRAP" is identified as "aflibercept" 

and at page 19 it is stated that "VEGF TRAP-Eye is a form of the VEGF TRAP [ ... ] 

suitable for direct injection into the eye". Comparable information is also con

tained in 0B58. From here it is clearly apparent that VEGF TRAP-Eye is 

aflibercept. 

The fact that these two terms are synonym is also acknowledged by the Examin

ing Division (see e.g. item 5 of the Communication dated 21 August 2014). 

Knowing that the compound tested in the VIEW 2 trial publicized by D13 and 

0B51-0B52 is aflibercept, the person skilled in the art also was in a position to 

obtain the relevant structural information as such information was available, e.g. 

from: 

0B54, which is a 2006 report of the WHO that discloses on pages 118 and 119 

the chemical structure, i.e. the amino acid sequence of aflibercept, which 

- comprises the three elements aa 27-129, aa 130-231 and aa 232-457 of SEQ 

ID NO:2 of the present application that are characteristic for VEGFR1R2-Fc~Cl(a) 

(as specified in par. [0023] of the specification of the present application), and 

- is encoded by SEQ ID NO: 1 of the present application [feature e]. 

Of note, this peptide sequence of aflibercept is identical with the sequence of the 

particular VEGF antagonist of claim 7 having an amino acid sequence defined by 

residues 27 to 457 of SEQ ID NO:2 of the application. 

Additionally, also documents 0B55-0B57 represent the knowledge of a person 

skilled in the art with respect to the structure of VEGF TRAP-Eye/aflibercept, 

namely: 

0B55 states at page 3, left column, third paragraph that "VEGF TRAP-Eye and 

aflibercept" (the oncology product) have the same molecular structure" and this 

reference also discusses the VIEW 2 study, namely its "bimonthly" [feature cl] 

dosage regimen (see page 4, right column, second paragraph and page 5, right 

column, first paragraph). 
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Similarly, 08S6 states at page 1559, right column, that "aflibercept [is] also 

known as a VEGF Trap-Eye" and further outlines the structure of this fusion pro

tein. Interestingly, this review focuses on treatment of diabetic retinopathy hence 

underlining the comparable requirements for the treatment of the different 

angiogenic diseases [featured] recited in the pending claims. 

Finally, 08S7 repeats the identity of aflibercept and VEGF Trap-Eye and also 

points to the VIEW 2 study (see page 187). 

From the foregoing, it is apparent that there can be no doubt that the person 

skilled in the art at the earliest priority date was aware that the compound to be 

tested in the VIEW 2 trial, which trial used the claimed dosage regimen, is 

aflibercept and its detailed structure being known since 2006. 

In light of the above, the subject matter of claims 1 and 7 can by no means be 

regarded as novel. 

As the subject matter of claims 2-6 consists in a mere subdivision of the different 

diseases listed in claim 1 [feature d], the ascertained lack of novelty likewise 

applies to the subject matter of these claims. 

Claims 8-10 specify administration routes, namely claim 8 pertains to "topical" or 

"intraocular" administration (the latter being also the subject matter of claim 9), 

and claim 10 further specifies "intraocular" as being "intravitreal". 

While "intraocular" injection of VEGF Trap-Eye is e.g. disclosed at pages 18 and 

19 of 08S3, the more specific "intravitreal" administration corresponds to the 

administration route used in the VIEW 2 trial as it is e.g. apparent from the Offi

cial title of the study (see 0852): "A Randomized, Double Masked, Active Con

trolled, Phase 3 study of the Efficacy, Safety and Tolerability of Repeated Doses 

of Intravitreal VEGF Trap in Subjects With Neovascular Age-Related Macular De

generation (AMD)" and the Conclusion section on page 28 of 0851. 

The features of claims 8-10 are thus not novel as well. 
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Claim 11 further specifies with respect to claim 1 that "all doses comprise from 

about 0.5 mg to about 2 mg" of the VEGF antagonist and claim 12 is restricted to 

the respective end points with claim 12(a) reciting "0.5 mg" and claim 12(b) re

citing "2 mg". 

These particular doses are anticipated by the VIEW 2 clinical trial (see D13; 0851 

page 29; and 0852) and thus lacks novelty 

Claim 12(a) and (b) further specify that "all doses of the VEGF antagonist com

prise 0.5 mg/2 mg of the VEGF antagonist", respectively. The use of constant 

amounts of aflibercept/VEGF Trap-Eye in the VIEW 2 trial is known from page 29 

of 0851. 

The features of claim 11 and 12 are thus not novel. 

The subject matter of claims 1-12 currently pending in the application thus con

travenes Article 54 EPC. 

IV. Inventive Step and Sufficiency of Disclosure of the Subject Matter of Claims 

8-11 and 12 

The alternative potential administration route recited in claim 8 that is not known 

from 0851-3, i.e. "topical administration" which according to paragraph [0028] 

of the application is an administration "via eye drops or other liquids, gels, oint

ment or fluid", though certainly desirable as it would overcome the disadvantages 

associated with intravitreal injections such as being invasive and thus requiring a 

skilled specialist. However as this administration route is not supported by any 

data in the application it is hence to be regarded as an obvious alternative to the 

intraocular administration that is readily available to a person skilled in the art, 

i.e. lacks an inventive step. 

Even more, the absence of experimental evidence gives rise to the conclusion 

that topical administration does not provide a solution to the technical problem of 

treating angiogenic eye disorder with a VEGF antagonist. 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 402



- 8 -

Similarly, regarding lower doses of 0.5 mg (claim 12(a)) or between 0.5 and 2 

mg (claim 11) it has to be noted that these doses do not appear to contribute to 

an inventive step of the claimed second medical use. 

This because, first, the exact value of 0.5 mg corresponds to the amount also 

used in the "VIEW 2" and previous Regeneron trials in connection with a monthly 

dosage regimen and further it is the effective concentration at which 

Ranibizumab is used in these studies for comparison (see D13, 0851 and 0852). 

Therefore the choice of this minimal dose seems to be an obvious one for the 

person skilled in the art. 

Second, the application does not even provide any data of the combination of 

"0.5 mg" and "bimonthly dosing" [feature cl], so that it is questionable whether 

this dosage regimen solves the technical problem of providing an improved 

treatment of angiogenic eye disorders with a VEGF antagonist, at all. 

The remarks above with regard to the lack of an inventive step for the subject 

matter of claims 11 and 12(a), namely that there are no supporting data on file 

demonstrating the effect of these administration regimens also give rise to a lack 

of sufficiency of disclosure. 

The set of claims currently pending in the application thus also contravenes Arti

cles 56 and/or 83 EPC. 

In conclusion, the set of claims pending in European Patent Application 

EP12700590.8/2663325 does not fulfill the requirements of the EPC and should 

thus not be allowed by the Examining Division. 

Encl: 0851-0858 
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' NCT00637377 on 2008_03_17: ClinicalTrials.gov Archive Seite 1 von 4 

Clinicaf Trials.gov archive, 
A seMCe of the U. $. National l11$titutes of He,illh 

- History of this study j Current version of this study 

View of NCT00637377 on 2008_03_ 17 

ClinicalTrials Identifier: NCT00637377 

Updated: 2008_03_ 17 

Descriptive Information 
Brief title 

Official title 

Brief summary 

VEGF Trap-Eye: Investigation of Efficacy and Safety in Wet 
AMO (VIEW2). 

A Randomized, Double Masked, Active Controlled, Phase 3 
Study of the Efficacy, Safety, and Tolerability of Repeated 
Doses of lntravitreal VEGF Trap in Subjects With 
Neovascular Age-Related Macular Degeneration (AMO). 

This study is a phase Ill, double-masked, randomized, study of the efficacy and 
safety of VEGF Trap-Eye in patients with neovascular age-related macular 
degeneration. Approximately 1200 patients will be randomized in Europe, Asia, 
Japan, Australia and South America. 

Detailed description 

Phase 
Study type 
Study design 
Study design 
Study design 

Study design 
Study design 
Study design 
Primary outcome 

Secondary outcome 

Secondary outcome 

Secondary outcome 

Phase 3 
lnterventional 

Treatment 

Randomized 

Double Blind (Subject, Caregiver, Investigator, Outcomes 
Assessor) 

Active Control 

Parallel Assignment 

Safety/Efficacy Study 

Measure: The proportion of subjects who maintain vision at 
Week 52, where a subject is classified as maintaining vision 
if the subject has lost fewer than 15 letters on the ETDRS 
chart compared to baseline (ie, prevention of moderate 
vision loss) 
Time Frame: week 52 
Safety Issue? Yes 

Measure: Mean change from baseline in BCVA as measured 
by ETDRS letter score at Week 52 
Time Frame: week 52 
Safety Issue? Yes 

Measure: The proportion of subjects who gain at least 15 
letters of vision at Week 52 
Time Frame: week 52 
Safety Issue? No 

Measure: Mean change from baseline in total NEI VFQ-25 
score at Week 52 

https://clinicaltrials.gov/archive/NCT0063 73 77 /2008 _ 03 _ 17 02.09.2016 
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· NCT00637377 on 2008_03_17: ClinicalTrials.gov Archive Seite 2 von 4 

Time Frame: week 52 
Safety Issue? No 

Secondary outcome Measure: Mean change from baseline in CNV area at Week 
52 

Enrollment 
Condition 
Arm/Group 

Arm/Group 

Arm/Group 

Arm/Group 

Intervention 

Time Frame: week 52 
Safety Issue? Yes 

1200 (Anticipated) 

Macular Degeneration 

Arm Label: Arm 3 Experimental 

n/a 
Arm Label: Arm 1 Experimental 

n/a 
Arm Label: Arm 2 Experimental 

n/a 
Arm Label: Arm 4 Active Comparator 

n/a 
Drug: VEGF Trap-Eye Arm Label: Arm 1 

0.5 mg VEGF Trap-Eye administered every 4 weeks during 
the first year. Thereafter a dose may be administered as 
frequently as every 4 weeks, but no less frequently than 
every 12 weeks. 

Intervention Drug: VEGF Trap-Eye Arm Label: Arm 2 

2.0 mg VEGF Trap-Eye administered every 4 weeks during 
the first year. Thereafter a dose may be administered as 
frequently as every 4 weeks, but no less frequently than 
every 12 weeks. 

Intervention Drug: VEGF Trap-Eye Arm Label: Arm 3 

Intervention 

URL 
URL 
URL 
See also 

See also 

See also 

2.0 mg VEGF Trap-Eye administered every 8 weeks 
(including one additional 2,0 mg dose at Week 4) during the 
first year. Thereafter a dose may be administered as 
frequently as every 4 weeks, but no less frequently than 
every 12 weeks. 

Drug: Ranibizumab Arm Label: Arm 4 

0.5 mg administered every 4 weeks during the first year. 
Thereafter a dose may be administered as frequently as 
every 4 weeks, but no less frequently than every 12 weeks. 

http://www.fda.gov/cder/drug/DrugSafety/Druglndex.htm 

http://www.fda.gov/medwatch/safety. htm 

http://www.clinicalstudyresults.org 

Click here and search for drug information provided by the 
FDA 
Click here and search for information on any recalls, market 
or product safety alerts by the FDA which might have 
occurred with this product 

https://clinicaltrials.gov/archive/NCT00637377/2008_03_17 02.09.2016 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 405



· NCT00637377 on 2008_03_17: ClinicalTrials.gov Archive Seite 3 von 4 

Click here to find results for studies related to marketed 

products 

Recruitment Information 
Status 
Start date 
Last follow-up date 

Criteria 
Inclusion Criteria: 

Not yet recruiting 

2008-03 

2011-09 (Anticipated) 

1. Signed informed consent. 
2. Men and women 2:: 50 years of age. 
3. Active primary or recurrent subfoveal CNV lesions secondary to AMO, 

including juxtafoveal lesions that affect the fovea as evidenced by FA in the 

study eye. 
4. ETDRS best-corrected visual acuity of: 20/40 to 20/320 (letter score of 73 to 

25) in the study eye at 4 meters. 
5. Willing, committed, and able to return for ALL clinic visits and complete all 

study-related procedures. 
6. Able to read, (or, if unable to read due to visual impairment, be read to 

verbatim by the person administering the informed consent or a family member) 

understand and willing to sign the informed consent form. 
Exclusion Criteria: 
1. Any prior ocular (in the study eye) or systemic treatment or surgery for 

neovascular AMO, except dietary supplements or vitamins. 

2. Any prior or concomitant therapy with another investigational agent to treat 

neovascular AMO in the study eye. 
3. Any prior treatment with anti-VEGF agents in the study eye. 

4. Total lesion size >12 disc areas (30.5 mm2
, including blood, scars and 

neovascularization) as assessed by FA in the study eye. 

5. Subretinal hemorrhages that is either 50% or more of the total lesion area, or 

if the blood is under the fovea and is 1 or more disc areas in size in the study 

eye (if the blood is under the fovea, then the fovea must be surrounded by 270 

degrees by visible CNV). 
6. Scar or fibrosis making up >50% of the total lesion in the study eye. 

7. Scar, fibrosis, or atrophy involving the center of the fovea in the study eye. 

8. Presence of retinal pigment epithelial tears or rips involving the macula in the 

study eye. 
9. History of any vitreous hemorrhage within 4 weeks prior to Visit 1 in the study 

eye. 
10. Presence of other causes of CNV in the study eye. 
11. Prior vitrectomy in the study eye. 
12. History of retinal detachment or treatment or surgery for retinal detachment 

in the study eye. 
13. Any ·history of macular hole of stage 2 and above in the study eye. 

14. Any intraocular or periocular surgery within 3 months of Day 1 on the study 

eye, except lid surgery, which may not have taken place within 1 month of Day 

1, as long as it is unlikely to interfere with the injection. 
15. History or clinical evidence of diabetic retinopathy, diabetic macular edema 

or any retinal vascular disease other than AMO in either eye. 

Gender Both 

Minimum age 

Healthy volunteers 
50 Years 

No 

https://clinicaltrials.gov/archive/NCT0063 73 77 /2008 _ 03 _ l 7 02.09.2016 
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· NCT00637377 on 2008_03_17: ClinicalTrials.gov Archive 

Administrative Data 
Organization name 

Organization study ID 

Secondary ID 
Secondary ID 

Secondary ID 

Sponsor 
Collaborator 

Health Authority 

Bayer 
91689 

EurdaCT No.: 2007-000583-25 

311523 

VIEW2 

Bayer 

Regeneron Pharmaceuticals 

Switzerland: Ethikkommision 

https://clinicaltrials.gov/archive/NCT006373 77 /2008 _ 03 _17 
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(Mark One) 

UNITED STATES 
SECURITIES AND EXCHANGE COMMISSION 

Washington, D.C. 20549 

Form 10-Q 

0 QUARTERLY REPORT PURSUANT TO SECTION 13 OR 15(d) OF THE SECURITIES 
EXCHANGE ACT OF 1934 

For the quarterly period ended September 30, 2007 

OR 

□ TRANSITION REPORT PURSUANT TO SECTION 13 OR 15 (d) OF THE SECURITIES 
EXCHANGE ACT OF 1934 

For the transition period from ____ to ___ _ 

Commission File Number 0-19034 

REGENERON PHARMACEUTICALS, INC. 
(Exact name of registrant as specified in its charter) 

New York 13-3444607 

(State or other jurisdiction of 
incorporation or organization) 

(I.R.S. Employer Identification No.) 

777 Old Saw Mill River Road 
Tarrytown, New York 10591-6707 

(Address of principal executive offices) (Zip Code) 

(914) 347-7000 

(Registrant's telephone number, including area code) 

Indicate by check mark whether the registrant (1) has filed all reports required to be filed by Section 13 or 15(d) of the Securities Exchange Act 

of 1934 during the preceding 12 months (or for such shorter period that the registrant was required to file such reports), and (2) has been subject 

to such filing requirements for the past 90 days. 
Yes@ No □ 

Indicate by check mark whether the registrant is a large accelerated filer, an accelerated filer, or a non-accelerated filer. See definition of 

"accelerated filer and large accelerated filer" in Rule 12b-2 of the Exchange Act. 
Large accelerated filer □ Accelerated filer@ Non-accelerated filer □ 

Indicate by check mark whether the registrant is a shell company (as defined in Rule 12b-2 of the Exchange Act). 
Yes □ No@ 

Indicate the number of shares outstanding of each of the issuer's classes of common stock as of October 31, 2007: 

Class of Common Stock 
Class A Stock, $0.001 par value 

Common Stock, $0.001 par value 

Number of Shares 
2,260,266 

63,889,481 
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PART I. FINANCIAL INFORMATION 
ITEM 1. FINANCIAL STATEMENTS 

REGENERON PHARMACEUTICALS, INC. 
CONDENSED BALANCE SHEETS AT SEPTEMBER 30, 2007 AND DECEMBER 31, 2006 (Unaudited) 
(In thousands, except share data) 

l ---. ·---- - ---· - - - -
Current assets 

September 30, 
2007 

December 31, 
2006 

'-_Cash and_cash equivalents. -· . ____ -·- _ _ _ -:--_ ---~-----~~~_ .. _-_-_·- _-_ ~--- ~-- ____ ____,$ __ 97,416 $ _237,876] 
Marketable securities 299,566 221,400 

:"' Accounts receivable · · · · · J_0;268 ____ Z,493] 
Prepaid expenses and other current assets . . . . - . 14 070 3,215 

[---i'otafcurrent assets__ -·-. - •. ---__________ -------· ---------·· . --· _____ 422,620 . _ . 469,981] 

Restricted cash ___ ___ 1,600 
Marketable securities · · · · ·· ·· · ----· .... ~ -··-·.... _____ _ 98,?iQ _· __ 

1,600 
61,983] 
49,353 

-- 2/70~ 
froperty, pl_<1_11t, _,_md eqiil?ITI~!!.t.:At cos_i: net of acc_~!ll~ta!e_d depreciati~~ ~d'a~o~fa:~~~~ - -- -- - -- . . 49,358- - - . 
Other assets _ _ __ _ ___ ____ _ _ _ _ _ · ---- - - 1408 · 

Total assets $ 573,096 $ 585,090 

' " -
Current liabilities 
~._-Accounts-payable and ·accruel expenses __ =. -_-·:_ :-==~-.=-..:-_==~~~-~- ·-: _:-~_ .. _-:: ------$_ 21,8n ____ ~·L_ 2I:.i11I 

Deferred revenue, current portion r----- ------ . -... . . ... -- -- .. ---- -- - -----
;_ ____ Total current liabilities____ _ _ __ 

68,814 23,543 -------==-~--~::_-_-_-__ . ____ .. ___ ------------=-~6=_,-':-68;;.-',6 ____ _ 45,014! 

Deferred revenue 
Notes payable 

Total liabilities 

:commitments and contingencies . 

Stockholders' equity 
: -Preferred stock,-$,0i par value; ·30;000,000 shares authorized; issueci anfoytstan.d'ing:none _ 

Class A Stock, convertible, $.00 l par value; 40,000,000 shares authorized; 
shares issued and outstanding -2,260,266 in 2007 and 2,270,353 in 2006 

; Common Stock, $.001 par value; .160,000,000 shares authorized; . . . 
• __ shares issued and outstanding - 63,825,329_ in 2007_ and 63,130,962)n2()06 __ _ 

Additional paid-in capital _ _ ________ _ 
: · -Accumulate-d deficit - - -- -~~- ______ ~ ____ _ 

Accumulated other comprehensive loss 
--Total stockholders'-equity - -- -

Total liabilities and stockholders' equity 

125,013 123,452 
-------200,060 _ . 200,0()0 '. 

421,699 368,466 

--, 
I - . - . 

2 2 

-----~~---~ ~:~~ -_--:-· -J 
931,482 904,407 -=--------_-_---,-.-(?8oj,iKC~ _ (687,6i1j 

__ ____.("'-5·) (231) 
151,397 - 216,624] 

$ 573,096 $ 585,090 

The accompanying notes are an integral part of the financial statements. 
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REGENERON PHARMACEUTICALS, INC. 
CONDENSED STATEMENTS OF OPERA TIO NS (Unaudited) 
(In thousands, except per share data) 

Three months ended September 30, 
2007 2006 

- -_ --- --- (38,667) (28,257) 

,Ot~er __ inc_o_me ( exp_(m_s~L __ 
, _ Investment income _____ _ 
_ ___ IEte!est_e_)(J'~nse 

Nine months ended September 30, 

$ 

2007 2006 

4t,8.73 $ 

Cs,421 
602294 

l 
j 

41,026 
12,075] 

532101 l 

- ·1 i,023; 
(9,033) 
1 990: 

,Net loss before C(!lllUJ_ati'{~ ~fft:ct of a change ill ac:cCJl;!_n_ting princ\ple ______ 0_~,838) _(27,410) __ (92,529) __ _ (72,179) 

813; 

$ (71,366) 

Cumulative effect of adopting Statement of Financial Accounting 
! Standards No. 123R ("SFAS 123R") 

Net loss $ (35,838) $ (27AIO) $ (922529) 

Nei loss per-share amouriis,basic and diluted: _ - :- --~- . - ··-: - ~------~- -~ . - - ----- --------- ------ •··1 
Net loss before cumulative effect of a change in accounting principle _ $ J0.54) ____ -$---~(o.48):-];- -(1.40) _ - -_ $ _ (!.27) 

~ Cu111ulative effect ofadoptingSFASJ23R _ ___ ____ __ __ _____ _ ____ _ _ _ ___ 0.021 

Net loss $ (0.54) $ (0.48) $ (1.40) $ (1.25) 

:Weighted average shares outstanding;-basic and"dilutecr - 66,069 

The accompanying notes are an integral part of the financial statements. 
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REGENERON PHARMACEUTICALS, INC. 
CONDENSED STATEMENT OF STOCKHOLDERS' EQUITY (Unaudited) 
For the nine months ended September 30, 2007 
(In thousands) 

Additional 
Accumulated 

Other Total 

Class A Stock Common Stock Paid-in Accumulated Comprehensive Stockholders' Comprehensive 
Loss 

llalance, December 31, 2_006 __ _ 
, Shares __ Amount---~---~~-----~- Deficit ·-- Loss Equity 
_2,270 _____ $ ___ 2 ____ 63,)31 ____ $., __ 63 ___ $_904,407 $ _(687,617} __ $ ___ (231) __ $ __ 216,624 ______ __,J 

Issuance of Common Stock in 
connection with exercise of stock 
options, net of share_s tend_ered 6_JJ 

Isruanceot COffiffiOn StoCfiri =-- ·---------------
, connection with Company 40l(k) 
, __ $ayings Pla~ contri!,ution ·~- ___ --~-
Conversion of Class A Stock to 
__ Co_m1t1o~S_tock _________ • ________ (10) ____________ 1_0 __ 

St(lck-based c_o~pei:1s3:ticm ~xp~n_se ~- _ ___ _ __ --·· ____ ............ ~ -· 
Net loss 

------~-~-5,,_1~70 ____________________ 5,171 

-= ~_·-_ _:-:~)o.s.3& ___________ ---•-----. :___20,~~tL __ . _____ :.-:::J 
-- -.- _____ (~2,5]9) _ _ ----- _ <~-~_?_?) $ (92,lli\ 

Change ltl net iinreal12ed ioss on 
l , m_ar~etable_ se!=_uritie~ ,_ _ -- ... ____ ---~- ~-- ________ _ ---~n-6 m mj 

Balance, Septem her 30, 2007 $ (780 146) (5) $ 151 397 (92 303) 

The accompanying notes are an integral part of the financial statements. 
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REGENERON PHARMACEUTICALS, INC. 
CONDENSED STATEMENTS OF CASH FLOWS (Unaudited) 
(In thousands) 

.~a_s.b fl~~~ f!:.olll ip~e~ti11g .a_ct}yjtie_s ______ . __ _ 
Purchases of marketable securities 
Sales or m'aturities of marketable securities 
Capital expenditures - '' '' ' ' ,. ' ' ' 

Net cash (used in) provided by investing activities 

~C~S5-ti9~s~lrpffi fiiia~Cillg·actiVitleS-- ,, -- -- -~-~-
Net proceeds from the issuance of Common Stock 

, ·otiier-- ···-- -- -- -- --·-- - - ··•· 

Net cash provided by financing activities 

Cash and cash equivalents at beginning of period 

:cash ·andcasiiequivaletrts·ai end of period 

The accompanying notes are an integral part of the financial statements. 

6 

5 171 

237,876 

$ 97,416 

- ~ - ) 

4,883 
- -· 390: 

5,273 

(16,846) 

184,508 

$ 167,66f 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

1. Interim Financial Statements 

The interim Condensed Financial Statements ofRegeneron Pharmaceuticals, Inc. ("Regeneron" or the "Company") have been prepared in 
accordance with the instructions to Form 10-Q and Article IO of Regulation S-X. Accordingly, they do not include all information and 
disclosures necessary for a presentation of the Company's financial position, results of operations, and cash flows in conformity with accounting 
principles generally accepted in the United States of America. In the opin'ion of management, these financial statements reflect all adjustments, 
consisting only of normal recurring accruals, necessary for a fair presentation of the Company's financial position, results of operations, and cash 

flows for such periods. The results of operations for any interim periods are not necessarily indicative of the results for the full year. The 
December 31, 2006 Condensed Balance Sheet data were derived from audited financial statements, but do not include all disclosures required by 
accounting principles generally accepted in the United States of America. These financial statements should be read in conjunction with the 
financial statements and notes thereto contained in the Company's Annual Report on Form 10-K for the year ended December 31, 2006. 

2. Per Share Data 

The Company's basic and diluted net loss per share amounts have been computed by dividing net loss by the weighted average number of 
shares of Common Stock and Class A Stock outstanding. Net loss per share is presented on a combined basis, inclusive of Common Stock and 
Class A Stock outstanding, as each class of stock has equivalent economic rights. For the three and nine months ended September 30, 2007 and 

· 2006, the Company reported net losses; therefore, no common stock equivalents were included in the computation of diluted net loss per share 
for these periods, since such inclusion would have been antidilutive. The calculations of basic and diluted net loss per share are as follows: 

~et loss (Numerator)_ 

Weighted-average shares, in thousands (Denominator) 

Basic anc(diluted net loss per share-

Weighted-average shares, in thousands (Denominator) 

Basic ·anc( dilutecf~et foss·p-ershare· ___ , _-_ __ -

7 

Three Months Ended September 30 
2007 2006 

$(35,838)_ __ - - $(27,410)___] 

66,069 57,011 

Nine Months Ended September 30
1 

2007 2006 

. . __ ---=--=---~-$,--(9--=_2=,5~_2-:9)-_ -- $(71,366). .. J 

65,861 56,884 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

Shares issuable upon the exercise of stock options, vesting of restricted stock awards, and conversion of convertible debt, which have been 

excluded from the September 30, 2007 and 2006 diluted per share amounts because their effect would have been antidilutive, include the 

following: 

Convertible Debt: 
_weigilted average number, in thousands __ · 
Conversion price 

Stock Options:_~ ________ . ____ _ ___ _ _ ~~--=:~--~-=--~-~-~---=-= ~-~-~-
Weighted average number, in thousands 

~- ·weighted average ex~rcise"_i;rice - - --- --

Restricted Stock: 
: · ·weighted average nuiliber~in thousands 

Convertible Debt: 
: - -Weighted average number, in thousands- - ~-

Conversion price 

3. Statement of Cash Flows 

Supplemental disclosure of noncash investing and financing activities: 

Three months ended September 30 
2007 2006 

--------- 6,611 --- -- ---- _6,611:=] 
$ 30.25 $ 30.25 

Nine months ended September 30, 
2007 2006 

•-•-w • --

•- --- - -------- - _J 
15,308 14,220 

__ -_ --=-~-$=--15Jl6 ____ - - -fTf:3f ~ 

... ·• 6,611 ___ _ 
$ 30.25 

31 _ ) 

"i5,6fl 
$- 30.25 

Included in accounts payable and accrued expenses at September 30, 2007 and December 31, 2006 are $0.9 million and $0.8 million, 

respectively, of accrued capital expenditures. Included in accounts payable and accrued expenses at September 30, 2006 and December 31, 2005 

are $0.4 million and $0.2 million, respectively, of accrued capital expenditures. 

Included in accounts payable and accrued expenses at December 31, 2006 and 2005 are $1.4 million and $1.9 million, respectively, of 

accrued Company 40l(k) Savings Plan contribution expense. In the first quarter of2007 and 2006, the Company contributed 64,532 and 120,960 

shares, respectively, of Common Stock to the 401 (k) Savings Plan in satisfaction of these obligations. 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

Included in marketable securities at September 30, 2007 and December 31, 2006 are $2.5 million and $1.5 million, respectively, of accrued 

interest income. Included in marketable securities at September 30, 2006 and December 31, 2005 are $0.4 million and $1.2 million, respectively, 

of accrued interest income. 

4. Accounts Receivable 

Accounts receivable as of September 30, 2007 and December 31, 2006 consist of the following: 

Recei_vable from_ the Sanofi-aventis Group . . . - -- - - . - - .. - . - - --- --------
Receivable from National Institutes of Health 
Receivable from Bayer HealthCare LLC_ _ _ · __ _ ___ _ _ · · __ -___________ _ 
Other 
r - -• ---- --·---, 
~--·--·,., 

5. Accounts Payable and Accrued Expenses 

September 30, 
2007 

$_._7,075 
2,227 

December 31, 
2006 

__ $_6,~00] 
549 

l,3_87 __ _ 
279 44 

$ 10,968 $ 1,493J 

Accounts payable and accrued expenses as of September 30, 2007 and December 31, 2006 consist of the following: 

A~C-o~~ts"PiiY~bie~ _ -~ .. ----==_~~.~- ~ _ ____ _ -· 
Accrued !)ayroll and related costs 
Accrued_ clinical triaf expense - -- - - -
Accrued expenses, other __ --~ -~ __ ____ _ _ __ 
fQ!~rii.t"p-ayable on convertj~~ t{9tes~-.: ---

6. Comprehensive Loss 

September 30, December 31, 
2007 2006 

$ --- _5,330_- _- -$ -- 4,349; 
7,837 9,932 

-=--~_5,084 -. : ·:. 2,606~ 

------------- 4,579 ------ -- 2,292, 
__ 5~,0_4_2 ·-- -- 2,292; 
$ 27,872 $ 21,471 

Comprehensive loss represents the change in net assets of a business enterprise during a period from transactions and other events and 

circumstances from non-owner sources. Comprehensive loss of the Company includes net loss adjusted for the change in net unrealized gain 

(loss) on marketable securities. The net effect ofincome taxes on comprehensive loss is immaterial. For the three and nine months ended 

September 30, 2007 and 2006, the components of comprehensive loss are: 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

Three months ended September 30. 
2007 2006 

Nei IOs~t ., - -----~ -·· --- --- -
Change in net unrealiz~d gai~-(loss) ~n-ma~ketable sec"urities -

===---~---~-- -- ------- )(35,838)._ ___ $(27,410) 

r-•w, -- --- • ..... • - ~-•~ ~•• ......... ••••--- • •- "••---• • n,~ - -,., •-~--•- •• - ••-- -• ~-~ • - • - ~ 

L_Total comprehensive)Qss __ _ __ _ ___ ___ __ __ __ _ _ _ ___________ _ 
______ ----'---'51"'"'"1 378;i 

$ (35,327) $ (27,032). ---------
Nine months ended September 302 

2007 2006 

Netloss • - · 
change" in-n"et-unr-;;-alized-gain-(loss )on markctable "securities- - - . 

_$_(9?,5_?_9) __ $. (71,}§<5)) 
226 375 

: fotafcomprehe11sfveioss-~-~----~- ::~:_- ~=--~--
7. Accounting for Collaboration with Bayer HealthCare 

In 0ct?6~r ~006:~Gom~~Y, entereo int license ano collal5oration agreem'e~!il~l!~l~!t~~~~$~J~~.~~'.~~y,@~qi;> ana 
,commer~mJ1ze outs11:le tlie UJmteo State~, tne__._,,~ anY,'s :V.EGE ffra for th~enttof~).'.eid1s_eas~6:xi1localtaom1mstrafionf(~J:[G.faT@R· 
(i:::few),Under the terms of the agreement, Bayer made a non-refundable up-front payment to the Company of$75.0 million. In 2007, agreed upon 
VEGF Trap-Eye development expenses incurred by both companies under a global development plan will be shared as follows: Up to the first 
$50.0 million will be shared equally; Regeneron is solely responsible for the next $40.0 million; over $90.0 million will be shared equally. 
Through September 30, 2007, reimbursements from Bayer HealthCare of the Company's VEGF Trap-Eye development expenses totaled 
$12.9 million, of which $1.4 million was receivable at September 30, 2007. Neither party was reimbursed for any development expenses that it 
incurred prior to 2007. In addition, in August 2007, the Company received a $20.0 million milestone payment from Bayer HealthCare following 
dosing of the first patient in the Phase 3 study of the VEGF Trap-Eye in the neovascular form of age-related macular degeneration ("wet 
AMD"). 

The Company and Bayer HealthCare are currently formalizing the global development plans for the VEGF Trap-Eye in wet AMD and 
diabetic macular edema. The plans will include estimated development steps, time lines, and costs, as well as the projected responsibilities of and 
costs to be incurred by each of the companies. Pending completion of these plans, all payments received or receivable by the Company from 
Bayer HealthCare through September 30, 2007, totaling $107.9 million, have been fully deferred and included in deferred revenue for financial 
statement purposes. When the plans are formalized later this year, the Company will determine the appropriate accounting policy for payments 
from Bayer HealthCare and the financial statement classifications and periods in which past and future payments (including the $75.0 million 
up-front payment, development and regulatory milestone payments, and reimbursements ofRegeneron development expenses) will be 
recognized in the Company's Statement of Operations. In the period when the Company commences recognizing previously deferred payments 
from Bayer HealthCare, the Company anticipates recording a cumulative catch-up for the period since inception of the collaboration in 
October 2006, which cannot be quantified at this time. 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

8. 2007 License Agreements 

AstraZeneca 

In February 2007, the Company entered into a non-exclusive license agreement with AstraZeneca UK Limited that allows AstraZeneca to 
utilize the Company's Veloclmmune ®technology in its internal research programs to discover human monoclonal antibodies. Under the terms of 
the agreement, AstraZeneca made a $20.0 million non-refundable up-front payment to the Company which was deferred and is being recognized 
as revenue ratably over the twelve month period beginning in February 2007. AstraZeneca also will make up to five additional annual payments 
of $20.0 million, subject to its ability to terminate the agreement after making the first three additional payments or earlier if the technology does 
not meet minimum performance criteria. These additional payments will be recognized as revenue ratably over their respective annual license 
periods. The Company is entitled to receive a mid-single-digit royalty on any future sales of antibody products discovered by AstraZeneca using 
the Company's Veloclmmune technology. For the nine months ended September 30, 2007, the Company recognized $12.1 million ofrevenue in 
connection with the AstraZeneca license agreement. At September 30, 2007, deferred revenue was $7.9 million. 

Astellas 

In March 2007, the Company entered into a non-exclusive license agreement with Astellas Pharma Inc. that allows Astellas to utilize the 
Company's Veloclmmune technology in its internal research programs to discover human monoclonal antibodies. Under the terms of the 
agreement, Astellas made a $20.0 million non-refundable up-front payment to the Company, which was deferred and is being recognized as 
revenue ratably over the twelve month period beginning in June 2007. Astellas also will make up to five additional annual payments of 
$20.0 million, subject to its ability to terminate the agreement after making the first three additional payments or earlier if the technology does 
not meet minimum performance criteria. These additional payments will be recognized as revenue ratably over their respective annual license 
periods. The Company is entitled to receive a mid-single-digit royalty on any future sales of antibody products discovered by Astellas using the 
Company's Veloclmmune technology. For the nine months ended September 30, 2007, the Company recognized $6.3 million ofrevenue in 
connection with the Astellas license agreement. At September 30, 2007, deferred revenue was $13.7 million. 

9. Income Taxes 

Effective January l, 2007, the Company adopted the provisions of Financial Accounting Standards Board ("FASB") Interpretation No. 48 
("FIN 48"), Accounting for Uncertainty in Income Taxes - an interpretation of FASB Statement No. 109. The implementation of FIN 48 had 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

no impact on the Company's financial statements as the Company has no unrecognized tax benefits. 

The Company is primarily subject to U.S. federal and New York State income tax. The Company's 1992 and subsequent tax years remain 

open to examination by U.S. federal and state tax authorities. 

The Company's policy is to recognize interest and penalties related to income tax matters in income tax expense. As of January I and 

September 30, 2007, the Company had no accruals for interest or penalties related to income tax matters. 

10. Legal Matters 

From time to time, the Company is a party to legal proceedings in the course of the Company's business. The Company does not expect any 

such current legal proceedings to have a material adverse effect on the Company's business or financial condition. 

11. Segment Information 

Through 2006, the Company's operations were managed in two business segments: research and development, and contract manufacturing. 

Research and development: Includes all activities related to the discovery of pharmaceutical products for the treatment of serious medical 

conditions, and the development and commercialization of these discoveries. Also includes revenues and expenses related to activities conducted 

under contract research and technology licensing agreements. 

Contract manufacturing: Includes all revenues and expenses related to the commercial production of products under contract manufacturing 

arrangements. During 2006, the Company produced a vaccine intermediate for Merck & Co., Inc. under a manufacturing agreement, which 

expired in October 2006. 

Due to the expiration of the Company's manufacturing agreement with Merck in October 2006, beginning in 2007, the Company only has a 

research and development business segment. Therefore, segment information has not been provided for 2007 in the table below. 

The following table presents information about reported segments for the three and nine months ended September 30, 2006. 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

Three months ended September 30, 2006 

Research & Contract Reconciling 

. . ~--- _ _____ __ ___ ____ ___ ________ _ _ Development Manufacturing Items Total 

Revenues_ _ ____________________________ $__11,448 ____ $_:l,176_ $ 15,62.J_J 

Depreciation and amortization _ . . . . 3,447 . __ _,..<_1l __ _c.$ __ 2_6 __ 1 ~---..,.!',; ____ ~_ ~-__ :J 
1'!on-cl:1Sll_ compensation_expense_ _ _ -- -- -- _ ----- _ ---- _____ 4,632 --- 130_ _ 
Intereste)(pense ___ __ ________ 3,011 3,011 

Net (loss).income_·__ _ -. . ____ .. _________ . ___ ·------=-=-·-(2°9)79) :-=. _J,122 _____ 847!2l (27,fToO 

Capital expenditures 441 441 

Nine months ended September 30, 2006 

Research & Contract Reconciling 
Development Manufacturing Items Total 

Revenues . -- --------··· ___ $_41,026 _____ -__ $J2,075 - ___ $_53,lOJ_J 

Depreciationand amorti~ation _____ . 10,413 _(]) $ 783 11,196 

Non-cash compensation~expe~se~-= - =-==--~--~-~:- ___ ,13,220 ___ ·=._ -~-~32_2 __ -_-_-_-.. _-·-:::-csf3}J_:;l -~=-=j2,729.=) 
Interest expense ____ 9,033 9,033 
Net (iossj incoine _- ____ --~- -- - -- _____ - -- - ·-------- ... - - - ----·as,s28) -__ - - _ })59 2,8Ql9I=-=. :.-C1l,366LJ 

_9apital ~xpenclitl!l"e~ _ ____ _ . _ __ 1,409 1,409 
;rotalassets ______ ---·--··- -- __ -- -------_ ._- - ------ ___ ,, __ 57,530_----. f,445 ~9.<>,21J~ ____ 355,l86 _l 

(L) Depreciation and amortization related to contract manufacturing was capitalized into inventory and included in contract manufacturing 

expense when the product was shipped. 

<2) Represents investment income, net of interest expense related primarily to convertible notes issued in October 2001. For the nine months 

ended September 30, 2006, also includes the cumulative effect of adopting Statement of Financial Accounting Standards No. ("SFAS") 

123R, Share-Based Payment. 

<3) Represents the cumulative effect of adopting SFAS 123R. 

(4) Includes cash and cash equivalents, marketable securities, restricted cash (where applicable), prepaid expenses and other current assets, and 

other assets. 

12. Future Impact of Recently Issued Accounting Standards 

In February 2007, the FASB issued SFAS 159, The Fair Value Option/or Financial Assets and Financial Liabilities. SFAS 159 permits 

entities to choose to measure many financial instruments and certain other items at fair value. The objective is to improve financial reporting by 

providing entities with the opportunity to mitigate volatility in reported earnings caused by measuring related assets and liabilities differently 

without having to apply complex hedge accounting provisions. SF AS 159 is effective for financial statements issued for fiscal years beginning 

after November 15, 2007. The Company will be required to adopt SF AS 159 effective 
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REGENERON PHARMACEUTICALS, INC. 
Notes to Condensed Financial Statements (Unaudited) 
(Unless otherwise noted, dollars in thousands, except per share data) 

for the fiscal year beginning January 1, 2008. Management is currently evaluating the potential impact of adopting SFAS 159 on the Company's 

financial statements. 

In June 2007, the Emerging Issues Task Force issued Statement No. 07-3, Accounting for Non-refundable Advance Payments for Goods or 

Services to Be Used in Future Research and Development Activities ("EITF 07-3"). EITF 07-3 addresses how entities involved in research and 

development activities should account for the non-refundable portion of an advance payment made for future research and development 

activities and requires that such payments be deferred and capitalized, and recognized as an expense when the goods are delivered or the related 

services are performed. EITF 07-3 is effective for fiscal years beginning after December 15, 2007, including interim periods within those fiscal 

years. The Company will be required to adopt EITF 07-3 effective for the fiscal year beginning January l, 2008. Management believes that the 

future adoption ofEITF 07-3 will not have a material impact on the Company's financial statements. 

13. Subsequent Events 

Purchase of Building - Rensselaer, New York 

In June 2007, the Company exercised a purchase option on a building in Rensselaer, New York, in which the Company leased manufacturing, 

office, and warehouse space in a portion of the building. The Company completed the purchase of this property (land and building) in 

October 2007 at a cost of approximately $9 million. 

Amendment to Operating Lease - Tarrytown, New York Facilities 

The Company leases laboratory and office facilities in Tarrytown, New York. In December 2006, the Company entered into a new agreement 

to lease laboratory and office space that is now under construction and expected to be completed in mid-2009 at the Company's current 

Tarrytown location, plus retain a portion of the Company's existing space. In October 2007, the Company amended the December 2006 

operating lease agreement to increase the amount of new space the Company will lease. The term of the lease is now expected to commence in 

mid-2008 and will expire approximately 16 years later. Other terms and conditions, as previously described in the Company's Form 10-K for the 

year ended December 31, 2006, remain unchanged. 

In connection with these two subsequent events, the Company's previously disclosed total estimated future minimum noncancelable lease 

commitments under operating leases, as per the Company's Form 10-K for the year ended December 31, 2006, will decrease to $4.6 million and 

$9.3 million for the years ended December 31, 2008 and 2009, respectively, and increase to $14.2 million and $14.4 million for the years ended 

December 31, 20 l O and 2011, respectively, and to $204.2 million, in the aggregate, for years subsequent to 2011. 
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Item 2. Management's Discussion and Analysis of Financial Condition and Results of Operations 

The discussion below contains forward-looking statements that involve risks and uncertainties relating to future events and the future 
financial performance of Regeneron Pharmaceuticals, Inc. and actual events or results may differ materially. These statements concern, among 
other things, the possible success and therapeutic applications of our product candidates and research programs, the timing and nature of the 
clinical and research programs now underway or planned, and the future sources and uses of capital and our financial needs. These statements 
are made by us based on management's current beliefs and judgment. In evaluating such statements, stockholders and potential investors should 
specifically consider the various factors identified under the caption "Risk Factors" which could cause actual results to differ materially from 
those indicated by such forward-looking statements. We do not undertake any obligation to update publicly any forward-looking statement, 
whether as a result of new information, future events, or otherwise, except as required by law. 

Overview 

Regeneron Pharmaceuticals, Inc. is a biopha1maceutical company that discovers, develops, and intends to commercialize pharmaceutical 

pro?uct~ for the treat~en~ of ~eriou_s ~edical conditionsJY ~ are curr~_nJlxJ,ocu1ed on threfu dev,:lop~e~t ~.~I'.1n,}~:,5jl?_1:1~~e~(I~_;J, _Tr~,, ) i~. __ . 
vanous mflammatory md1cat1ons,fatl!15ercegt1(iY,EGFATraJJ)knToncolog_y~;ano!'tHe\:v;EGFJiTra'jt~y:°mformulat1on,m·eye.·d1seases\uSmg1mtraocula~ 
r'd~littlrm,Aflibercept is being developed in oncology in collaboration with the sanofi-aventis Group. The VEGF Trap-Eye is being developed in 
collaboration with Bayer HealthCare LLC. Our preclinical research programs are in the areas of oncology and angiogenesis, ophthalmology, 
metabolic and related diseases, muscle diseases and disorders, inflammation and immune diseases, bone and cartilage, pain, and cardiovascular 
diseases. We expect that our next generation of product candidates will be based on our proprietary technologies for developing human 
monoclonal antibodies. Developing and commercializing new medicines entails significant risk and expense. Since inception, we have not 
generated any sales or profits from the commercialization of any of our product candidates. 

Our core business strategy is to maintain a strong foundation in basic scientific research and discovery-enabling technology and combine that 
foundation with our manufacturing and clinical development capabilities to build a successful, integrated biopharmaceutical company. We 
believe that our ability to develop product candidates is enhanced by the application of our technology platforms. Our discovery platforms are 
designed to identify specific genes of therapeutic interest for a particular disease or cell type and validate targets through high-throughput 
production of mammalian models. Our human monoclonal antibody technology ( Veloclmmune ®) and cell line expression technologies may 
then be utilized to design and produce new product candidates directed against the disease target. Based on the Veloclmmune platform which we 
believe, in conjunction with our other proprietary technologies, can accelerate the development of fully human monoclonal antibodies, we plan 
to move our first new antibody product candidate into clinical trials in the fomih quarter of 2007. We plan to introduce two new antibody 
product candidates into clinical development each year, beginning in 2008. We continue to invest in the development of enabling technologies to 
assist in our efforts to identify, develop, and commercialize new product candidates. 
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Clinical Programs: 

Below is a summary of the status of our clinical candidates: 

1. Rilonacept - Inflammatory Diseases 

Rilonacept (IL-1 Trap) is a protein-based product candidate designed to bind the interleukin-1 ( called IL-1) cytokine and prevent its 

interaction with cell surface receptors. We are evaluating rilonacept in a number of diseases and disorders where IL-1 may play an important 

role, including a group of rare diseases called Cryopyrin-Associated Periodic Syndromes (CAPS) and other diseases associated with 

inflammation. 

We recently submitted a Biologics License Application (BLA) to the U.S. Food and Drug Administration (FDA) for rilonacept in CAPS. In 

August 2007, the FDA granted priority review status to the BLA for rilonacept for the long-term treatment of CAPS. The FDA previously 

granted Orphan Drug status and Fast Track designation to rilonacept for the treatment of CAPS. In July 2007, rilonacept also received Orphan 

Drug designation in the European Union for the treatment of CAPS. In November 2007, we announced that we received notification from the 

FDA that the action date for the FDA's priority review of the BLA for rilonacept had been extended three months to February 29, 2008. 

CAPS represents a group of rare inherited auto-inflammatory conditions, including Familial Cold Autoinflammatory Syndrome (FCAS) and 

Muckle-Wells Syndrome (MWS). CAPS also includes Neonatal Onset Multisystem Inflammatory Disease (NOMID). Rilonacept has not been 

studied, and is not expected to be indicated, for the treatment ofNOMID. The syndromes included in CAPS are characterized by spontaneous, 

systemic inflammation and are termed auto-inflammatory disorders. A novel feature of these conditions (particularly FCAS and MWS) is that 

exposure to mild degrees of cold temperature can provoke a major inflammatory episode that occurs within hours. CAPS is caused by a range of 

mutations in the gene CJASJ (also known as NLRP3) which encodes a protein named cryopyrin. Currently, there are no medicines approved for 

the treatment of CAPS. 

We recently reported positive results from an exploratory proof of concept study ofrilonacept in ten patients with chronic active gout. In 

those patients, treatment with rilonacept demonstrated a statistically significant reduction in patient pain scores in the single-blind, placebo

controlled study. Mean patients' pain scores, the key symptom measure in persistent gout, were reduced 41% (p=0.025) during the first two 

weeks of active treatment and reduced 56% (p<0.004) after six weeks of active treatment. In this study, in which safety was the primary endpoint 

measure, treatment with rilonacept was generally well-tolerated. We have initiated a Phase 2 safety and efficacy trial of rilonacept in the 

prevention of gout flares induced by the initiation of uric acid-lowering drug therapy used to control the disease. 

We are also evaluating the potential use of rilonacept in other indications in which IL-1 may play a role, and are preparing to initiate 

exploratory proof-of-concept studies in anemia and other indications. The first of these studies will be in the treatment of anemia associated with 

chronic inflammation, which we plan to begin in the fourth quarter of 2007. 
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Under a March 2003 collaboration agreement with Novartis Pharma AG, we retain the right to elect to collaborate in the future development 
and commercialization ofa Novartis IL-I antibody, which is in clinical development. Following completion of Phase 2 development and 
submission to us of a written report on the Novartis IL-1 antibody, we have the right, in consideration for an opt-in payment, to elect to co
develop and co-commercialize the Novartis IL- I antibody in North America. If we elect to exercise this right, we are responsible for paying 45% 
of post-election North American development costs for the antibody product. In return, we are entitled to co-promote the Novartis IL- I antibody 
and to receive 45% of net profits on sales of the antibody product in North America. Under certain circumstances, we are also entitled to receive 
royalties on sales of the Novartis IL-I antibody in Europe. 

Under the collaboration agreement, Novartis has the right to elect to collaborate in the development and commercialization of a second 
generation rilonacept following completion of its Phase 2 development, should we decide to clinically develop such a second generation product 
candidate. Novartis does not have any rights or options with respect to our rilonacept currently in clinical development. 

2. f~flib":i'~eptf~EGF,bTF~iDJ- Oncology 

Aflibercept is a protein-based product candidate designed to bind all forms of Vascular Endothelial Growth Factor-A (called VEGF-A, also 
known as Vascular Permeability Factor or VPF) and the related Placental Growth Factor (called PlGF), and prevent their interaction with cell 
surface receptors. VEGF-A (and to a less validated degree, PlGF) is required for the growth of new blood vessels that are needed for tumors to 
grow and is a potent regulator of vascular permeability and leakage. 

Aflibercept is being developed in cancer indications in collaboration with sanofi-aventis. We and sanofi-aventis began the first two trials of 
our global Phase 3 development program in the third quarter of 2007. One trial will evaluate aflibercept in combination with 
docetaxel/prednisone in patients with I st line metastatic androgen independent prostate cancer. The other trial will evaluate aflibercept in 
combination with docetaxel in patients with 2 nd line metastatic non-small cell lung cancer. The companies plan to initiate two additional Phase 3 
trials before the end of2007 in first-line metastatic pancreatic cancer in combination with gemcitabine-based regimen and second-line metastatic 
colorectal cancer in combination with FOLFIRI (Folinic Acid (leucovorin), 5-fluorouracil, and irinotecan). In all of these trials, aflibercept is 
being combined with the current standard of chemotherapy care for the stated development stage of the cancer type. 

The collaboration is conducting a number of other trials in the global development program for aflibercept. Five safety and tolerability studies 
of aflibercept in combination with standard chemotherapy regimens are continuing in a variety of cancer types to support the Phase 3 clinical 
program. Sanofi-aventis has also expanded the development program to Japan, where they are conducting a Phase I safety and tolerability study 
in combination with S-1 in patients with advanced solid malignancies. 

The collaboration is also conducting Phase 2 single-agent studies in advanced ovarian cancer (AOC), non-small cell lung adenocarcinoma 
(NSCLA), and AOC patients with symptomatic malignant ascites (SMA). The AOC and NSCLA trials are fully enrolled and ongoing. The 
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SMA trial is approximately 50% enrolled and continues to enroll patients. In 2004, the FDA granted Fast Track designation to aflibercept for the 
treatment of SMA. 

In addition, currently underway or scheduled to begin are more than 10 studies to be conducted in conjunction with the National Cancer 
Institute (NCI) Cancer Therapy Evaluation Program (CTEP) evaluating aflibercept as a single agent or in combination with chemotherapy 
regimens in a variety of cancer indications. 

The development program in oncology is expected to total over $400 million over the next several years. These expenses will be funded by 
sanofi-aventis in accordance with the terms of our collaboration agreement described below. 

The first registration submission to a regulatory agency for aflibercept is possible as early as 2008, potentially as third line treatment as a 
single agent in advanced ovarian cancer (AOC). However, in order for our ongoing Phase 2 study in AOC to be sufficient to support such a 
submission, we believe that the final unblinded results of the study would have to demonstrate a more robust response rate than that reported in 
the interim analysis of blinded data from the study presented in June 2007 at the annual meeting of the American Society of Clinical Oncology 
(ASCO). 

Cancer is a heterogeneous set of diseases and one of the leading causes of death in the developed world. A mutation in any one of dozens of 
normal genes can eventually result in a cell becoming cancerous; however, a common feature of cancer cells is that they need to obtain nutrients 
and remove waste products, just as normal cells do. The vascular system normally supplies nutrients to and removes waste from normal tissues. 
Cancer cells can use the vascular system either by taking over preexisting blood vessels or by promoting the growth of new blood vessels (a 
process known as angiogenesis). VEGF is secreted by many tumors to stimulate the growth of new blood vessels to supply nutrients and oxygen 
to the tumor. VEGF blockers have been shown to inhibit new vessel growth; and, in some cases, can cause regression of existing tumor 
vasculature. Countering the effects ofVEGF, thereby blocking the blood supply to tumors, has demonstrated therapeutic benefits in clinical 
trials. This approach of inhibiting angiogenesis as a mechanism of action for an oncology medicine was validated in February 2004, when the 
FDA approved Genentech, Inc.'s VEGF inhibitor, Avastin ®. Avastin ® (a trademark of Genentech, Inc.) is an antibody product designed to 
inhibit VEGF and interfere with the blood supply to tumors. 

Collaboration with the sanofi-aventis Group 

In September 2003, we entered into a collaboration agreement with Aventis Pharmaceuticals, Inc. (predecessor to sanofi-aventis U.S.) to 
collaborate on the development and commercialization of aflibercept in all countries other than Japan, where we retained the exclusive right to 
develop and commercialize aflibercept. In January 2005, we and sanofi-aventis amended the collaboration agreement to exclude, from the scope 
of the collaboration, the development and commercialization of aflibercept for intraocular delivery to the eye. In December 2005, we and sanofi
aventis amended our collaboration agreement to expand the territory in which the companies are collaborating on the development of aflibercept 
to include Japan. Under the collaboration agreement, as amended, we and sanofi-aventis will share co-promotion rights and profits on sales, if 
any, of aflibercept outside of Japan for disease 
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indications included in our collaboration. In Japan, we are entitled to a royalty of approximately 35% on annual sales of aflibercept, subject to 

certain potential adjustments. We may also receive up to $400.0 million in milestone payments upon receipt of specified marketing approvals. 

This total includes up to $360.0 million in milestone payments related to receipt of marketing approvals for up to eight aflibercept oncology and 
other indications in the United States or the European Union. Another $40.0 million of milestone payments relate to receipt of marketing 

approvals for up to five oncology indications in Japan. 

Under the collaboration agreement, as amended, agreed upon worldwide development expenses incurred by both companies during the term 
of the agreement will be funded by sanofi-aventis. If the collaboration becomes profitable, we will be obligated to reimburse sanofi-aventis for 

50% of aflibercept development expenses in accordance with a formula based on the amount of development expenses and our share of the 

collaboration profits and Japan royalties, or at a faster rate at our option. 

3. VEGF Trap - Eye Diseases 

The VEGF Trap-Eye is a form of the VEGF Trap that has been purified and formulated with excipients and at concentrations suitable for 
direct injection into the eye. The VEGF Trap-Eye currently is being tested in a Phase 3 trial in patients with the neovascular form of age-related 

macular degeneration (wet AMD) and has completed a small pilot study in patients with diabetic macular edema (DME). 

. IMne clinis:al_aey~loAment program fo ·wraBt~~}:; we ~a ~~Y,er. HealtfiGare1lial~tt~l1t~!~d.L~J,,~,~~-~i1,;,.if1~gx pfitli~£.~~i~xe 
Ill wet WNID. [fustills_tftrtal, Known as MI . _ _ IT'ra :,.L.nvest1gat1on o_!W_ mra~~;rd!Safe!v1m!Wiet!ag~r,<!l,1t_t:_O.Jn_clCUla!icl(,)generat1Q!!); 
is comparing the VEGF Trap-Eye and Genentech, Inc. 's Lucentis ® (ranibizumab ), an anti-angiogenic agent approved for use in wet AMD. This 
Phase 3 trial is evaluating dosing intervals of four and eight weeks for the VEGF Trap-Eye compared with ranibizumab dosed according to its 

label every four weeks. We and Bayer HealthCare plan to initiate a second Phase 3 trial in wet AMD in the first quarter of 2008. This second 
trial will be conducted primarily in the European Union and other parts of the world outside the U.S. 

In October 2007, we and Bayer HealthCare announced positive results from the full analysis of the primary 12-week endpoint of a Phase 2 

study evaluating the VEGF Trap-Eye in wet AMD. The VEGF Trap-Eye met the primary study endpoint of a statistically significant reduction in 

retinal thickness, a measure of disease activity, after 12 weeks of treatment compared with baseline ( all five dose groups combined, mean 
decrease of 119 microns, p<0.0001). The mean change from baseline in visual acuity, a key secondary endpoint of the study, also demonstrated 

statistically significant improvement (all groups combined, increase of 5.7 letters, p<0.0001). Preliminary analyses at 16 weeks showed that the 
VEGF Trap-Eye, dosed monthly, achieved a mean gain in visual acuity of9.3 to 10 letters (for the 0.5 and 2 mg dose groups, respectively). In 

additional exploratory analyses, the VEGF Trap-Eye, dosed monthly, reduced the proportion of patients with vision of20/200 or worse (a 
generally accepted definition for legal blindness) from 14.3% at baseline to 1.6% at week 16; the proportion of patients with vision of 20/40 or 

better (part of the legal minimum requirement for an unrestricted driver's license in the U.S.) was likewise increased from 19.0% at baseline to 

49.2% at 16 weeks. These findings were presented at the Retina Society Conference. 
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We and Bayer HealthCare are also developing the VEGF Trap-Eye in DME and expect to initiate a Phase 3 study in DME in mid-2008. In 

May 2007, at the annual meeting of the Association for Research in Vision and Ophthalmology (ARVO), the companies reported results from a 

small pilot study of the VEGF Trap-Eye in patients with DME. In the study, the VEGF Trap-Eye was well tolerated and demonstrated activity in 

five patients, with decreases in retinal thickness and improvement in visual acuity. 

VEGF-A both stimulates angiogenesis and increases vascular permeability. It has been shown in preclinical studies to be a major pathogenic 

factor in both wet AMO and diabetic retinopathy, and it is believed to be involved in other medical problems affecting the eyes. In clinical trials, 

blocking VEGF-A has been shown to be effective in patients with wet AMO, and Macugen ® (OSI Pharmaceuticals, Inc.) and Lucentis ® 

(Genentech, Inc.) have been approved to treat patients with this condition. 

Wet AMO and diabetic retinopathy (DR) are two of the leading causes of adult blindness in the developed world. In both conditions, severe 

visual loss is caused by a combination of retinal edema and neovascular proliferation. DR is a major complication of diabetes mellitus that can 

lead to significant vision impairment. DR is characterized, in part, by vascular leakage, which results in the collection of fluid in the retina. 

When the macula, the central area of the retina that is responsible for fine visual acuity, is involved, loss of visual acuity occurs. This is referred 

to as diabetic macular edema (OME). DME is the most prevalent cause of moderate visual loss in patients with diabetes. 

Collaboration with Bayer HealthCare LLC 

In October 2006, we entered into a collaboration agreement with Bayer HealthCare for the global development and commercialization outside 

the United States of the VEGF Trap-Eye. Under the agreement, we and Bayer HealthCare will collaborate on, and share the costs of, the 

development of the VEGF Trap-Eye through an integrated global plan that encompasses wet AMD, diabetic eye diseases, and other diseases and 

disorders. Bayer HealthCare will market the VEGF Trap-Eye outside the United States, where the companies will share equally in profits from 

any future sales of the VEGF Trap-Eye. If the VEGF Trap-Eye is granted marketing authorization in a major market country outside the United 

States, we will be obligated to reimburse Bayer HealthCare for 50% of the development costs that it has incurred under the agreement from our 

share of the collaboration profits. Within the United States, we retained exclusive commercialization rights to the VEGF Trap-Eye and are 

entitled to all profits from any such sales. We received an up-front payment of$75.0 million from Bayer HealthCare. In August 2007, we 

received a $20.0 million milestone payment from Bayer HealthCare following dosing of the first patient in the Phase 3 study of the VEGF Trap

Eye in wet AMO, and can earn up to $90.0 million in additional development and regulatory milestones related to the development of the VEGF 

Trap-Eye and marketing approvals in major market countries outside the United States. We can also earn up to $135.0 million in sales 

milestones if total annual sales of the VEGF Trap-Eye outside the United States achieve certain specified levels starting at $200.0 million. 
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General 

Developing and commercializing new medicines entails significant risk and expense. Since inception we have not generated any sales or 
profits from the commercialization of any of our product candidates and may never receive such revenues. Before revenues from the 
commercialization of our product candidates can be realized, we (or our collaborators) must overcome a number of hurdles which include 
successfully completing research and development and obtaining regulatory approval from the FDA and regulatory authorities in other countries. 
In addition, the biotechnology and pharmaceutical industries are rapidly evolving and highly competitive, and new developments may render our 
products and technologies uncompetitive or obsolete. 

From inception on January 8, 1988 through September 30, 2007, we had a cumulative loss of$780.l million. In the absence ofrevenues from 
the commercialization of our product candidates or other sources, the amount, timing, nature, and source of which cannot be predicted, our 
losses will c.ontinue as we conduct our research and development activities. We expect to incur substantial losses over the next several years as 
we continue the clinical development of the VEGF Trap-Eye and rilonacept; advance new product candidates into clinical development from our 
existing research programs utilizing our technology for designing fully human monoclonal antibodies; continue our research and development 
programs; and commercialize product candidates that receive regulatory approval, if any. Also, our activities may expand over time and require 
additional resources, and we expect our operating losses to be substantial over at least the next several years. Our losses may fluctuate from 
quarter to quarter and will depend on, among other factors, the progress of our research and development efforts, the timing of certain expenses, 
and the amount and timing of payments that we receive from collaborators. 

The planning, execution, and results of our clinical programs are significant factors that can affect our operating and financial results. In our 
clinical programs, key events for 2007 and plans over the next 12 months are as follows: 

Clinical Program 

Rilonacept (IL- I Trap) 
2007 Events to Date 

Completed the 24-week open-label safety 
extension phase of the Phase 3 trial in CAPS 
FDA accepted BLA submission for CAPS 
Granted Orphan Drug designation in CAPS in 

European Union 
Reported positive results in exploratory proof

of-concept study in patients with chronic 
active gout 
Initiated Phase 2 trial evaluating safety and 

efficacy of rilonacept in preventing gout
induced flares in patients initiating allopurinol 
therapy 
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2007-8 Plans 

Receive FDA review decision to BLA 
submission for CAPS (expected in 
February 2008) 
Initiate exploratory proof-of- concept study of 

rilonacept in a new indication 
Evaluate rilonacept in other disease 

, indications in which IL- I may play an 
important role 
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Clinical Program 

Aflibercept (VEGF Trap) -
Oncology 

VEGF Trap-Eye 
(intravitreal injection) 

Veloclmmune ® 

License Agreements 

AstraZeneca 

2007 Events to Date 

NCI/CTEP initiated more than 10 studies of 
the aflibercept as a single agent 
Reported interim results from two Phase 2 
single-agent trials - in advanced ovarian 
cancer and in non-small cell lung 
adenocarcinoma 
Initiated Japanese Phase 1 trial of aflibercept 
in combination with S-1 in patients with solid 
malignancies 
Sanofi-aventis initiated two Phase 3 trials of 

aflibercept in combination with standard 
chemotherapy regimens 

Initiated first Phase 3 trial in wet AMD in 
patients in the U.S. and Canada 
Reported positive primary endpoint results 

and preliminary extended treatment results of 
Phase 2 trial in wet AMD 
Reported positive results in Phase 1 trial in 

DME 

2007-8 Plans 

Sanofi-aventis to initiate two additional Phase 
3 studies of atlibercept in combination with 
standard chemotherapy regimens in specific 
cancer indications 
NCI/CTEP to initiate additional new 

exploratory safety and efficacy studies 

Initiate second Phase 3 trial in wet AMD in 
the European Union and other countries 
around the world 
Initiate Phase 3 trial in DME 
Explore additional eye disease indications 

Initiate first trial for antibody product 
candidate 
Finalize plans to initiate clinical trials for two 

additional antibody candidates in 2008 

In February 2007, we entered into a non-exclusive license agreement with AstraZeneca UK Limited that allows AstraZeneca to utilize our 
Veloclmmune ® technology in its internal research programs to discover human monoclonal antibodies. Under the terms of the agreement, 
AstraZeneca made a $20.0 million non-refundable up-front payment to us. AstraZeneca also will make up to five additional annual payments of 
$20.0 million, subject to its ability to terminate the agreement after making the first three additional payments or earlier if the technology does 
not meet minimum performance criteria. We are entitled to receive a mid-single-digit royalty on any future sales of antibody products discovered 
by AstraZeneca using our Veloclmmune technology. 
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Astellas 

In March 2007, we entered into a non-exclusive license agreement with Astellas Pharma Inc. that allows Astellas to utilize our Veloclmmune 
technology in its internal research programs to discover human monoclonal antibodies. Under the terms of the agreement, Astellas made a $20.0 
million non-refundable up-front payment to us. Astellas also will make up to five additional annual payments of$20.0 million, subject to its 
ability to terminate the agreement after making the first three additional payments or earlier if the technology does not meet minimum 
performance criteria. We are entitled to receive a mid-single-digit royalty on any future sales of antibody products discovered by Astellas using 
our Velocfmmune technology. 

Accounting for Collaboration with Bayer HealthCare 

As described above, in October 2006 we entered into a VEGF Trap-Eye license and collaboration agreement with Bayer HealthCare. Under 
the terms of the agreement, Bayer HealthCare made a non-refundable up-front payment to us of$75.0 million. In August 2007, we received a 
$20.0 million development milestone payment from Bayer HealthCare, as described above. In 2007, agreed upon VEGF Trap-Eye development 
expenses incurred by both companies under a global development plan will be shared as follows: Up to the first $50.0 million will be shared 
equally; Regeneron is solely responsible for the next $40.0 million; over $90.0 million will be shared equally. Through September 30, 2007, 
reimbursements from Bayer HealthCare of our VEGF Trap-Eye development expenses total $12.9 million, of which $1.4 million was receivable 
at September 30, 2007. Neither party was reimbursed for any development expenses that it incurred prior to 2007. 

We and Bayer HealthCare are currently formalizing our global development plans for the VEGF Trap-Eye in wet AMD and DME. The plans 
will include estimated development steps, timelines, and costs, as well as the projected responsibilities of and costs to be incurred by each of the 
companies. Pending completion of these plans, all payments received or receivable from Bayer HealthCare through September 30, 2007, totaling 
$107.9 million, have been fully deferred and included in deferred revenue for financial statement purposes. When the plans are formalized later 
this year, we will determine the appropriate accounting policy for payments from Bayer HealthCare and the financial statement classifications 
and periods in which past and future payments from Bayer (including the $75.0 million up-front payment, development and regulatory milestone 
payments, and reimbursements ofRegeneron development expenses) will be recognized in our Statement of Operations. In the period when we 
commence recognizing previously deferred payments from Bayer HealthCare, we anticipate recording a cumulative catch-up for the period since 
inception of the collaboration in October 2006, which cannot be quantified at this time. 
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Results of Operations 

Three Months Ended September 30, 2007 and 2006 

Net Loss: 

Regeneron reported a net loss of$35.8 million, or $0.54 per share (basic and diluted), for the third quarter of2007 compared to a net loss of 
$27.4 million, or $0.48 per share (basic and diluted), for the third quarter of 2006. 

Revenues: 

Revenues for the three months ended September 30, 2007 and 2006 consist of the following: 

(In millions) 

Contracfresearch &_ developlll_e11t revenue_ _ -- _ _ _ --~ -- _ 

'. __ b~~e~anofi~v~nHs G~o~p-·· --~- __________________ _ 

Total contract research & development revenue 
Contract manufacturing revenue_ · 
Technology licensing revenue 
~- _-_Jotal revenue ___ :..= -_ :-:::-_:_- -

We recognize revenue from sanofi-aventis, in connection with the companies' aflibercept collaboration, in accordance with Staff Accounting 
Bulletin No. 104, Revenue Recognition (SAB 104) and FASB Emerging Issues Task Force Issue No. 00-21, Accounting for Revenue 

Arrangements with Multiple Deliverables (EITF 00-21). We earn contract research and development revenue from sanofi-aventis which, as 
detailed below, consists partly of reimbursement for research and development expenses and partly of the recognition ofrevenue related to a 
total of$105.0 million of non-refundable, up-front payments received in 2003 and 2006. Non-refundable up-front license payments are recorded 

as deferred revenue and recognized over the period over which we are obligated to perform services. We estimate our performance period based 
on the specific terms of each agreement, and adjust the performance periods, if appropriate, based on the applicable facts and circumstances. 

Sanofi-aventis Contract Research & Development Revenue 
(In millions) 
Regeneron-expense reimbursement:_--- _ _ _ __ 
Recognition of deferred revenue related to up-front payments :rotai ___ .... - ------------·-·----

Three months ended September 30, 
2007 2006 

-~----~~-=:.__--=-=-$-~.-7,.0_ __$ _ _ 1.0; 

--- ----- -----:---"':'2=.2 3.0 
---- ·=$ ==9=.2· -- --$ 10.0! 

Recognition of deferred revenue related to sanofi-aventis' up-front payments decreased in the third quarter of 2007 from the same period in 
2006, due to an extension of the estimated performance period over which this deferred revenue is being recognized. As of September 30, 2007, 

$63.2 million of the original $105.0 million ofup-front payments was deferred and will be recognized as revenue in future periods. 

Other contract research and development revenue includes $2.2 million and $0.1 million in the third quarters of2007 and 2006, respectively, 

recognized in connection with our five-year grant from the National Institutes of Health (NIH), which we were awarded in September 2006 as 
part of the NIH's Knockout Mouse Project. 

Contract manufacturing revenue for the third quarter of 2006 related to our long-term agreement with Merck & Co., Inc., which expired in 
October 2006, to manufacture a vaccine intermediate at our Rensselaer, New York facility. Revenue and the related manufacturing 
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expense were recognized as product was shipped, after acceptance hy Merck. Included in contract manufacturing revenue in the third quarter of 

2006 was $0.4 million of deferred revenue associated with capital improvement reimbursements paid by Merck prior to commencement of 

production. We do not expect to receive any further contract manufacturing revenue from Merck. 

In connection with our license agreement with AstraZeneca, as described above, the $20.0 million non-refundable up-front payment, which 

we received in February 2007, was deferred and is being recognized as revenue ratably over the twelve month period beginning in 

February 2007. In connection with our license agreement with Astellas, as described above, the $20.0 million non-refundable up-front payment, 

which we received in April 2007, was deferred and is being recognized as revenue ratably over the twelve month period beginning in June 2007. 

In the third quarter of 2007, we recognized $10.0 million of technology licensing revenue related to these agreements. 

Expenses: 

Total operating expenses increased to $61.0 million in the third quarter of 2007 from $43.9 million in the same period of 2006. Our average 

employee headcount in the third quarter of 2007 increased to 639 from 557 in the third quarter of 2006, primarily to support our expanded 

development programs for the VEGF Trap-Eye and rilonacept, and our plans to move our first antibody candidate into clinical trials. Operating 

expenses in the third quarter of2007 and 2006 include a total of$7.0 million and $4.7 million, respectively, ofnon-cash compensation expense 

related to employee stock option awards (Stock Option Expense), as detailed below: 

(In millions) 
Ex enses 

Research and development 
General and administrative 
: _ Total operating expenses -

(In millions) 
Ex enses 

Research and development 
Contract manufacturing 
:General and administrative--~ -

Total operating expenses 

For the three months ended September 30, 2007 
Expenses before 

inclusion of Stock 
Option Expense 

Stock Option 
Expense 

$ 47.6 $ _4.1 6.r--- ·- 2.9 
------
$ 54.0 $ 7.0 

Expenses as 
Reported 

$ 51.7: 
9.3 

$ 61.01 

For the three months ended September 30, 2006 
Expenses before 

inclusion of Stock Stock Option Expenses as 
Option Expense Expense Reported 

$ 32.l - -- -$ 2.7 $ 34.8: 
3.0 0. 1 3.1 
4.1 --(9 6.0: 

$ 39.2 $ 4.7 $ 43.9 

The increase in total Stock Option Expense in the third quarter of 2007 was primarily due to the higher fair market value of our Common Stock 

on the date of our annual employee option grants made in December 2006 in comparison to the fair market value of our Common Stock on the 

dates of annual employee option grants made in recent prior years. 

Research and Development Expenses: 

Research and development expenses increased to $51. 7 million in the third quarter of 2007 from $34.8 million in the same period of 2006. 

The following table summarizes the major 
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categories of our research and development expenses for the three months ended September 30, 2007 and 2006: 

(In millions) 
Research and development expenses 
Pa)"_t:ollandbenefits_(l)_ ___ _ _____________ _ 
f!i11:ic~l trial. eJ:'pen~~ _ . __________ . 
_Clinical manufacturing costs (2) _ . _ _ _ 
Research and preclinical development costs 
pccupancy_ ancf otheroperating cCJsti •· -

Total research and development 

Three months ended September 301 

(I) Includes $3.4 million and $2.3 million of Stock Option Expense for the three months ended September 30, 2007 and 2006, respectively. 

(2) Represents the full cost of manufacturing drug for use in research, preclinical development, and clinical trials, including related payroll and 
benefits, Stock Option Expense, manufacturing materials and supplies, depreciation, and occupancy costs of our Rensselaer manufacturing 
facility. Includes $0.7 million and $0.5 million of Stock Option Expense for the three months ended September 30, 2007 and 2006, 
respectively. 

Payroll and benefits increased primarily due to higher compensation expense due, in part, to the increase in employee headcount, as described 
above and annual salary increases effective January 1, 2007, and higher Stock Option Expense, as described above. Clinical trial expenses 
increased due primarily to (i) higher costs related to our ongoing Phase 1 and 2 studies of the VEGF Trap-Eye in wet AMO, (ii) costs related to 
our Phase 3 study of the VEGF Trap-Eye in wet AMO, which we initiated in the third quarter of 2007, and (iii) higher rilonacept costs. Clinical 
manufacturing costs increased primarily due to higher costs related to manufacturing rilonacept and preclinical and clinical supplies of our first 
antibody drug candidate. Research and preclinical development costs increased primarily due to higher costs related to our human monoclonal 
antibody programs and utilization of our proprietary technology platforms, such as for our NIH grant, as described above. Occupancy and other 
operating costs increased primarily as a result of higher facility-related and maintenance costs. 

We budget our research and development costs by expense category, rather than by project. We also prepare estimates ofresearch and 
development costs for projects in clinical development, which include direct costs and allocations of certain costs such as indirect labor, non
cash stock-based employee compensation expense related to stock option awards, and manufacturing and other costs related to activities that 
benefit multiple projects. Our estimates ofresearch and development costs for clinical development programs are shown below: 

Three months ended September 30, 
(In millions) Increase 

=-P7ro,.._·e~c~t C~o=s=ts'---------------------------------c:-=-20-'-'07~ 2006 _ (Decrease) 
Rilonacept _ $ ___ 12.9_ ·$ 7.7 __ -~~ $ __ 5.2] 

Aflibercept (VEGF nap)~ Oncology 5.5 5.5 
yEottrap-Eye _ . ---- _ - _ -~ ___ -=__-_-_-14'----'-_'-1 --~-- .. ~- . ~s.8 ~-~-::- -- -8.i~ 
Other research programs & unallocated costs 19.2 15.8 3.4 

[ _)'otal research and-dev~iopmenfexpen_ses. .- _-:_~-=-~=-~--:=-· ___ . ___ ------$:---5-1-.7 $ 34.s" -----$ 16.9'] 

Drug development and approval in the United States is a multi-step process regulated by the FDA. The process begins with discovery and 
preclinical evaluation, leading up to the submission of an IND to the FDA which, if successful, allows the opportunity for study in 
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humans, or clinical study, of the potential new drug. Clinical development typically involves three phases of study: Phase 1, 2 and 3. The most 

significant costs in clinical development are in Phase 3 clinical trials, as they tend to be the longest and largest studies in the drug development 

process. Following successful completion of Phase 3 clinical trials for a biological product, a biologics license application ( or BLA) must be 

submitted to, and accepted by, the FDA, and the FDA must approve the BLA prior to commercialization of the drug. It is not uncommon for the 

FDA to request additional data following its review ofa BLA, which can significantly increase the drug development timeline and expenses. We 

may elect either on our own, or at the request of the FDA, to conduct further studies that are referred to as Phase 3B and 4 studies. Phase 3B 

studies are initiated and either completed or substantially completed while the BLA is under FDA review. These studies are conducted under an 

IND. Phase 4 studies, also referred to as post-marketing studies, are studies that are initiated and conducted after the FDA has approved a 

product for marketing. In addition, as discovery research, preclinical development, and clinical programs progress, opportunities to expand 

development of drug candidates into new disease indications can emerge. We may elect to add such new disease indications to our development 

efforts (with the approval of our collaborator for joint development programs), thereby extending the period in which we will be developing a 

product. For example, we, and our collaborators, where applicable, continue to explore further development of rilonacept, aflibercept, and the 

VEGF Trap-Eye in different disease indications. 

There are numerous uncertainties associated with drug development, including uncertainties related to safety and efficacy data from each 

phase of drug development, uncertainties related to the enrollment and performance of clinical trials, changes in regulatory requirements, 

changes in the competitive landscape affecting a product candidate, and other risks and uncertainties described below in Item lA, "Risk Factors" 

under "Risks Related to Development of Our Product Candidates," "Regulatory and Litigation Risks," and "Risks Related to Commercialization 

of Products." The lengthy process of seeking FDA approvals, and subsequent compliance with applicable statutes and regulations, require the 

expenditure of substantial resources. Any failure by us to obtain, or delay in obtaining, regulatory approvals could materially adversely affect our 

business. 

For these reasons and due to the variability in the costs necessary to develop a product and the uncertainties related to future indications to be 

studied, the estimated cost and scope of the projects, and our ultimate ability to obtain governmental approval for commercialization, accurate 

and meaningful estimates of the total cost to bring our product candidates to market are not available. Similarly, we are currently unable to 

reasonably estimate if our product candidates will generate product revenues and material net cash inflows. In the second quarter of 2007, we 

submitted a BLA for our rilonacept for the treatment of CAPS, a group ofrare genetic disorders. We cannot predict whether or when the 

commercialization of rilonacept in CAPS will result in a material net cash inflow to us. 

Contract Manufacturing Expenses: 

Contract manufacturing expenses decreased in the third quarter of2007 compared to the same period of2006 due to the expiration of our 

manufacturing agreement with Merck in October 2006. 
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General and Administrative Expenses: 

General and administrative expenses increased to $9.3 million in the third quarter of2007 from $6.0 million in the same period of2006 

primarily due to (i) higher Stock Option Expense, as described above, (ii) higher compensation expense due, in part, to increases in 

administrative headcount in 2007 to support our expanded research and development activities and annual salary increases effective January I, 

2007, (iii) higher recruitment and related costs associated with expanding our headcount in 2007, (iv) higher fees for consultants and other 

professional services on various corporate matters, (v) marketing research and related expenses incurred in 2007 in connection with our 

rilonacept and VEGF Trap-Eye programs, and (vi) higher administrative facility and occupancy costs. 

Other Income and Expense: 

Investment income increased to $5.8 million in the third quarter of 2007 from $3.9 million in the same period of 2006 resulting primarily 

from higher balances of cash and marketable securities (due, in part, to the up-front payment received from Bayer HealthCare in October 2006, 

as described above, and the receipt of net proceeds from the November 2006 public offering of our Common Stock). This increase was partly 

offset by a $0.8 million charge in the third quarter of 2007 related to marketable securities which we considered to be other than temporarily 

impaired. Interest expense was $3.0 million in the third quarter of2007 and 2006. Interest expense is attributable primarily to $200.0 million of 

convertible notes issued in October 2001, which mature in October 2008 and bear interest at 5.5% per annum. 

Nine Months Ended September 30, 2007 and 2006 

Net Loss: 

Regeneron reported a net loss of$92.5 million, or $1.40 per share (basic and diluted), for the first nine months of2007 compared to a net loss 

of$71.4 million, or $1.25 per share (basic and diluted), for the same period of 2006. 

Revenues: 

Revenues for the nine months ended September 30, 2007 and 2006 consist of the following: 

(In millions) 

Contract research &" deveicipme11ttevenue 
The sanofi-aventis Group 

2007 

$ 34.5 $ 
7.4 

2006 

38.7 
2.:r-· ;:pther._ ____ -- · · ______ .... ____ _ 

- ---------- ---
Total contract research & development revenue 

contract in-anufacturing revenue-: . - - . . -- . . - . - . 

Technology licensing revenue 18.4 
r . __:total revenue . - - . $ 60.3 $ 53.1 

Increase 
. _ (Decrease) 

$ 

(4.2) 
5.1.) 
0.9 

"(fi.1); 
18.4 
7.2-~ 

We recognize revenue from sanofi-aventis, in connection with the companies' aflibercept collaboration, in accordance with SAB 104 and 

EITF 00-21. We earn contract research and development revenue from sanofi-aventis which, as detailed below, consists partly ofreimbursement 

for research and development expenses and partly of the recognition of revenue 
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related to a total of$105.0 million ofnon-refundable, up-front payments received in 2003 and 2006. Non-refundable up-front license payments 
are recorded as deferred revenue and recognized over the period over which we are obligated to perform services. We estimate our performance 
period based on the specific terms of each agreement, and adjust the performance periods, if appropriate, based on the applicable facts and 
circumstances. 

Sanofi-aventis Contract Research & Development Revenue Nine months ended September 30, 

(In millions) 2007 2006 

R_egeneron expense reimburse111e11t ______ · _ ____ _ __ · __ _ -------- __ $ ___ 27.8 ___ $_· 29.§J 

Recognition of deferred revenue related to up-front payments 6.7 9.1 

L_ TotaF - - - -__ - - --_ - -- -- .. - ~-= ·==-- --~=-----~-= =-- ~ -- --=-::-~~~------- --- - $ 34.5. $ 38.7] 

Sanofi-aventis' reimbursement ofRegeneron aflibercept expenses decreased in the first nine months of2007 from the same period in 2006, 
primarily due to higher costs in 2006 related to the Company's manufacture of aflibercept clinical supplies. Recognition of deferred revenue 
related to sanofi-aventis' up-front payments decreased for the first nine months of2007 from the same period in 2006, due to an extension of the 
estimated performance period over which this deferred revenue is being recognized. As of September 30, 2007, $63.2 million of the original 
$105.0 million of up-front payments was deferred and will be recognized as revenue in future periods. 

Other contract research and development revenue includes $4.5 million and $0.1 million for the first nine months of 2007 and 2006, 
respectively, recognized in connection with our five-year grant from the NIH, which we were awarded in September 2006 as part of the NIH's 
Knockout Mouse Project. 

Contract manufacturing revenue for the first nine months of2006 related to our long-term manufacturing agreement with Merck, which 
expired in October 2006. Revenue and the related manufacturing expense were recognized as product was shipped, after acceptance by Merck. 
Included in contract manufacturing revenue in the third quarter of 2006 was $1.2 million of deferred revenue associated with capital 
improvement reimbursements paid by Merck prior to commencement of production. We do not expect to receive any further contract 
manufacturing revenue from Merck. 

In connection with our license agreement with AstraZeneca, as described above, the $20.0 million non-refundable up-front payment, which 
we received in February 2007, was deferred and is being recognized as revenue ratably over the twelve month period beginning in 
February 2007. In connection with our license agreement with Astellas, as described above, the $20.0 million non-refundable up-front payment, 
which we received in April 2007, was deferred and is being recognized as revenue ratably over the twelve month period beginning in June 2007. 
In the first nine months of 2007, we recognized $18.4 million of technology licensing revenue related to these agreements. 

Expenses: 

Total operating expenses increased to $163.2 million in the first nine months of2007 from $127.3 million in the same period of 2006. Our 
average employee headcount in the first nine months of2007 increased to 614 from 574 in the first nine months of 2006, primarily to support our 
expanded development programs for the VEGF Trap-Eye and rilonacept and our plans to 

29 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 438



Table of Contents 

move our first antibody candidate into clinical trials. Operating expenses for the first nine months of 2007 and 2006 include a total of 

$20.5 million and $13.2 million, respectively, of Stock Option Expense, as detailed below: 

(In millions) 
Ex enses 
.Research and deyelopment ___ _ 
General and administrative 
L _ Total operating exl)enses ___ · ___ _ ____ .. 

(In millions) 
Ex enses 
.Research a11d development. 
Contract manufacturing 
General and administrative 

Total operating expenses 

For the nine months ended September 30, 2007 
Expenses before 

inclusion of Stock Stock Option Expenses as 
Option Expense Expense Reported 

- __ $ -- 124.8 ____ $ __ · 12.0. __ _.:,$ 11.6:-81 
17 .9 8.5 26.4 -----------

142.7 =$ ==2=0=.5 $ 163.21 $ 

For the nine months ended September 30, 2006 
Expenses before 

inclusion of Stock Stock Option Expenses as 
Option Expense .,.....:E::..:x;.i:pc::.en:::s:.:;e _____ ,.=R.;;;:ecc.po::..:rtc.:.e::..:d=-

- -$ 94.0 $ 7.3 __ $_10!)] 
- - -- -· --i:4-- - 0.3 7.7 

. . . · 12.1 5.6 18.31 

$ ll4.I $ 13.2 $ 127.3 

The increase in total Stock Option Expense in the first nine months of 2007 was primarily due to the higher fair market value of our Common 
Stock on the date of our annual employee option grants made in December 2006 in comparison to the fair market value of our Common Stock on 

the dates of annual employee option grants made in recent prior years. 

Research and Development Expenses: 

Research and development expenses increased to $136.8 million in the first nine months of2007 from $101.3 million in the same period of 
2006. The following table summarizes the major categories of our research and development expenses for the nine months ended September 30, 
2007 and 2006: 

(In millions) 
Research and development expenses 

Payroll and benefits. (I) . __ _ 
Clinical trial expenses 
:clinical manufacturing c9sts@: ~ = . __ _. _ 
Research and JJreclinical development costs 
:Occupancy and other operating costs . 

Total research and development 

Nine months ended September 30, 
2007 2006 Increase 

$ 43.3_~_$ 32.7 -- $ __ 10.6~ 
--·24.s - · 1 (o· -- 13.8 

~•. --- _ 33.8 28.3 ~- --=-~5.5] 
17.9 13.3 4.6 
17.0 l 6~0- - 1.0] 

---'-~ 

$ 136.8 $ 101.3 $ 35.5 

(1) Includes $9.8 million and $6.1 million of Stock Option Expense for the nine months ended September 30, 2007 and 2006, respectively. 

(2) Represents the full cost of manufacturing drug for use in research, preclinical development, and clinical trials, including related payroll and 
benefits, Stock Option Expense, manufacturing materials and supplies, depreciation, and occupancy costs of our Rensselaer manufacturing 
facility. Includes $2.2 million and $1.2 million of Stock Option Expense for the nine months ended September 30, 2007 and 2006, 
respectively. 

Payroll and benefits increased primarily due to higher compensation expense due, in part, to the increase in employee headcount, as described 
above and annual salary increases effective January 1, 2007, and higher Stock Option Expense, as described above. Clinical trial expenses 
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increased due primarily to (i) higher costs related to our ongoing Phase 1 and 2 studies of the VEGF Trap-Eye in wet AMD, (ii) costs related to 

our Phase 3 study of the VEGF Trap-Eye in wet AMD, which we initiated in the third quarter of 2007, and (iii) higher rilonacept costs. Clinical 

manufacturing costs increased due primarily to higher costs related to manufacturing rilonacept and preclinical and clinical supplies of our first 

antibody drug candidate, which were partly offset by lower costs related to manufacturing VEGF Trap. Research and preclinical development 

costs increased primarily due to higher costs related to our human monoclonal antibody programs and utilization of our proprietary technology 

platforms, such as for our NIH grant, as described above. Occupancy and other operating costs increased primarily as a result of higher facility

related and maintenance costs. 

We budget our research and development costs by expense category, rather than by project. We also prepare estimates ofresearch and 

development cost for projects in clinical development, which include direct costs and allocations of certain costs such as indirect labor, non-cash 

stock-based employee compensation expense related to stock option awards, and manufacturing and other costs related to activities that benefit 

multiple projects. Our estimates of research and development costs for clinical development programs are shown below: 

(In millions) 
Pro· ect Costs 

Rilo!}acept . . .. _ _ _ . __ 
_ Afli.~~r~~RtJYF:QF 1}aR)-:::Qnc_ojCJgy_ . __________________ _ 
YEGF Trap- Eye _ __ _ _ _ _ __ 
Other research programs & unallocated costs 

: -Total research and development expenses~~-- --- . -

Nine months ended September 30, 
Increase 

2007 2006 (Decrease) 

_ --- ---- ___ --- $ 28.7_ ~-:-:__ - - $ __ 22.0__-=-~$ ___ 6.7] 

------- _2~} -----~1&__ ___ _,(1.5)7 
28.3 13.7 14.6, 
56.5 40.8 15.7 

$ 136.8 $ 10u : $ 35_5·1 

For the reasons described above under "Research and Development Expenses" for the three months ended September 30, 2007 and 2006, and 

due to the variability in the costs necessary to develop a product and the uncertainties related to future indications to be studied, the estimated 

cost and scope of the projects, and our ultimate ability to obtain governmental approval for commercialization, accurate and meaningful 

estimates of the total cost to bring our product candidates to market are not available. Similarly, we are currently unable to reasonably estimate if 

our product candidates will generate product revenues and material net cash inflows. 

Contract Manufacturing Expenses: 

Contract manufacturing expenses decreased in the first nine months of 2007 compared to the same period of 2006 due to the expiration of our 

manufacturing agreement with Merck in October 2006. 

General and Administrative Expenses: 

General and administrative expenses increased to $26.4 million in the first nine months of2007 from $18.3 million in the same period of 

2006 primarily due to (i) higher Stock Option Expense, as described above, (ii) higher compensation expense due, in part, to increases in 

administrative headcount in 2007 to support our expanded research and development activities and annual salary increases effective January 1, 

2007, (iii) higher recruitment and related costs 
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associated with expanding our headcount in 2007, (iv) higher fees for consultants and other professional services on various corporate matters, 

and (v) marketing research and related expenses incurred in 2007 in connection with our rilonacept and VEGF Trap-Eye programs. 

Other Income and Expense: 

Investment income increased to $19.4 million in the first nine months of2007 from $11.0 million in the same period of2006 resulting 

primarily from higher balances of cash and marketable securities (due, in part, to the up-front payment received from Bayer HealthCare in 

October 2006, as described above, and the receipt of net proceeds from the November 2006 public offering of our Common Stock). This increase 

was partly offset by a $0.8 million charge in the first nine months of 2007 related to marketable securities which, during the third quarter of 

2007, we considered to be other than temporarily impaired. Interest expense was $9.0 million in first nine months of2007 and 2006. Interest 

expense is attributable primarily to $200.0 million of convertible notes issued in October 2001, which mature in October 2008 and bear interest 

at 5.5% per annum. 

Liquidity and Capital Resources 

Since our inception in 1988, we have financed our operations primarily through offerings of our equity securities, a private placement of 

convertible debt, payments earned under our past and present research and development and contract manufacturing agreements, including our 

agreements with sanofi-aventis, Bayer HealthCare, and Merck, and investment income. 

Nine Months Ended September 30, 2007 and 2006 

At September 30, 2007, we had $497.3 million in cash, cash equivalents, restricted cash, and marketable securities, compared with 

$522.9 million at December 31, 2006. In connection with our new non-exclusive license agreements with AstraZeneca and Astellas, as described 

above, AstraZeneca and Astellas each made an up-front payment to us of$20.0 million in February and April 2007, respectively. ln the third 

quarter of 2007, the Company received a $20.0 million milestone payment from Bayer HealthCare following dosing of the first patient in the 

Phase 3 study of the VEGF Trap-Eye in wet AMD. 

Cash Used in Operations: 

Net cash used in operations was $23.4 million in the first nine months of 2007, compared to $30.2 million in the first nine months of 2006. 

Our net losses of$92.5 million in the first nine months of2007 and $71.4 million in the first nine months of2006 included $20.5 million and 

$13.5 million, respectively, of non-cash stock-based employee compensation costs, of which $20.5 million and $13.2 million, respectively, 

represented Stock Option Expense and, in the first nine months of 2006, $0.3 million represented non-cash compensation expense from 

Restricted Stock awards. At September 30, 2007, our deferred revenue balances increased by $46.8 million, compared to year end 2006, due, in 

part, to the unrecognized balances of the two $20.0 million up-front payments received from each of AstraZeneca and Astellas, as described 

above. In addition, for the first nine months of 2007, the $20.0 million development milestone payment received from Bayer HealthCare in 

August 2007 and reimbursements from Bayer HealthCare of our 2007 VEGF Trap-Eye development expenses, totaling $12.9 million, have been 

fully 
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deferred and included in deferred revenue for financial statement purposes, as discussed above. At September 30, 2006, accounts receivable 
balances decreased by $28.6 million, compared to year end 2005, primarily due to the January 2006 receipt of a $25.0 million up-front payment 
from sanofi-aventis, which was receivable at December 31, 2005, in connection with an amendment to our collaboration agreement to include 
Japan. Also, our deferred revenue balances at September 30, 2006 decreased by $12.5 million, compared to year end 2005, due primarily to the 
revenue recognition of$9.1 million of deferred revenue related to up-front payments from sanofi-aventis during the first nine months of 2006. 
The majority of our cash expenditures in both the first nine months of 2007 and 2006 were to fund research and development, primarily related 
to our clinical programs and, in the first nine months of 2007, our preclinical human monoclonal antibody programs. 

Cash (Used in) Provided by Investing Activities: 

Net cash used in investing activities was $122.2 million in the first nine months of2007 compared to net cash provided by investing activities 
of $8.1 million in the same period of 2006, due primarily to an increase in purchases of marketable securities net of sales or maturities. In the 
first nine months of 2007, purchases of marketable securities exceeded sales or maturities by $114.5 million, whereas in the first nine months of 
2006, sales or maturies of marketable securities exceeded purchases by $9. 7 million. 

Cash Provided by Financing Activities: 

Cash provided by financing activities, which in the first nine months of 2007 and 2006 is attributable primarily to the issuance of Common 
Stock in connection with exercises of employee stock options, decreased slightly to $5.2 million in the first nine months of 2007 from $5.3 
million in the same period in 2006. 

License Agreements with AstraZeneca and Astellas: 

Under these non-exclusive license agreements, AstraZeneca and Astellas each made a $20.0 million non-refundable, up-front payment to us 
in February and April 2007, respectively. AstraZeneca and Astellas also will each make up to five additional annual payments of $20.0 million, 
subject to each licensee's ability to terminate its license agreement with us after making the first three additional payments or earlier if the 
technology does not meet minimum performance criteria. 

Capital Expenditures: 

Our additions to property, plant, and equipment totaled $7 .9 million and $1.8 million for the first nine months of 2007 and 2006, respectively. 
During the remainder of 2007, we expect to incur approximately $10-12 million in capital expenditures (including approximately $9 million to 
purchase a facility in Rensselaer, New York, as described below) primarily to support our manufacturing, development, and research activities. 

During the second quarter of 2007, we exercised a purchase option on a building in Rensselaer, totaling approximately 270,000 square feet, in 
which we leased approximately 75,000 square feet of manufacturing, office and warehouse space. We completed the purchase of 
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this property (land and building) in October 2007 at a cost of approximately $9 million, which is included in our anticipated capital expenditures 

for the remainder of 2007, as described above. The space that we do not occupy in this building is currently leased to another tenant. 

Convertible Debt: 

In 2001, we issued $200.0 million aggregate principal amount of convertible senior subordinated notes, which bear interest at 5.5% per 

annum, payable semi-annually, and mature in October 2008. The notes are convertible into shares of our Common Stock at a conversion price of 

approximately $30.25 per share, subject to adjustment in certain circumstances. If the price per share of our Common Stock is above $30.25 at 

maturity, we would expect the notes to convert into shares of Common Stock. Otherwise, we will be required to repay the $200.0 million 

aggregate principal amount of the notes or refinance the notes prior to maturity; however, we can provide no assurance that we will be able to 

successfully arrange such refinancing. 

Amendment to Operating Lease - Tarrytown, New York Facilities: 

We currently lease approximately 232,000 square feet oflaboratory and office facilities in Tarrytown, New York. In December 2006, we 

entered into a new lease agreement to lease approximately 221,000 square feet oflaboratory and office space at our current Tarrytown location, 

which includes approximately 27,000 square feet that would be retained from our current space and approximately 194,000 square feet in new 

facilities that are currently under construction and expected to be completed in mid-2009. In October 2007, we amended the December 2006 

operating lease agreement to increase the amount of new space we will lease from approximately 194,000 square feet to approximately 230,000 

square feet, for an amended total under the new lease of257,000 square feet. The term of the lease is now expected to commence in mid-2008 

and will expire approximately 16 years later. Other terms and conditions, as previously described in our Form 10-K for the year ended 

December 31, 2006, remain unchanged. 

Funding Requirements: 

We expect to continue to incur substantial funding requirements primarily for research and development activities (including preclinical and 

clinical testing). Before taking into account reimbursements from collaborators, we currently anticipate that approximately 55-65% of our 

expenditures for 2007 will be directed toward the preclinical and clinical development of product candidates, including rilonacept, aflibercept, 

VEGF Trap-Eye and monoclonal antibodies; approximately 10-15% of our expenditures for 2007 will be applied to our basic research activities 

and the continued development of our novel technology platforms; and the remainder of our expenditures for 2007 will be used for capital 

expenditures and general corporate purposes. 

In connection with the amendment to our new operating lease agreement on our Tarrytown facilities and the purchase of a building in 

Rensselaer where we leased manufacturing, warehouse and office space, each as described above, our previously disclosed funding requirements 

for operating leases, as per our Form 10-K for the year ended December 31, 2006, will decrease for the two-year period beginning January 1, 

2008 from $15.6 million to $13.9 
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million, increase for the two-year period beginning January 1, 20 IO from $24.0 million to $28.6 million, and increase, in the aggregate, for fiscal 

years beginning January I, 2012 and thereafter from $161.4 million to $204.2 million. 

Under our collaboration with Bayer HealthCare, over the next several years we and Bayer HealthCare are sharing agreed upon VEGF Trap

Eye development expenses incurred by both companies, under a global development plan, as follows: 

2007: Up to $50.0 million shared equally; we are solely responsible for up to the next $40.0 million; over $90.0 million shared equally. 

Through September 30, 2007, cumulative shared development expenses have exceeded $50.0 million. 

2008: Up to $70.0 million shared equally, we are solely responsible for up to the next $30.0 million; over $100.0 million shared equally. 

2009 and thereafter: All expenses shared equally. 

In addition, under our collaboration agreements with sanofi-aventis and Bayer Healthcare, if the applicable collaboration becomes profitable, 

we have contingent contractual obligations to reimburse sanofi-aventis and Bayer Healthcare for 50% of agreed-upon development expenses 

incurred by sanofi-aventis and Bayer Healthcare, respectively. Profitability under each collaboration will be measured by calculating net sales 

less agreed-upon expenses. These reimbursements would be deducted from our share of the collaboration profits (and, for sanofi-aventis, 

royalties on product sales in Japan) otherwise payable to us unless we agree to reimburse these expenses at a faster rate at our option. Given the 

uncertainties related to drug development (including the development of the aflibercept in collaboration with sanofi-aventis and the VEGF Trap

Eye in collaboration with Bayer Healthcare) such as the variability in the length of time necessary to develop a product candidate and the 

ultimate ability to obtain governmental approval for commercialization, we are currently unable to reliably estimate if our collaborations with 

sanofi-aventis and Bayer Healthcare will become profitable. 

The amount we need to fund operations will depend on various factors, including the status of competitive products, the success of our 

research and development programs, the potential future need to expand our professional and support staff and facilities, the status of patents and 

other intellectual property rights, the delay or failure of a clinical trial of any of our potential drug candidates, and the continuation, extent, and 

success of our collaborations with sanofi-aventis and Bayer HealthCare. Clinical trial costs are dependent, among other things, on the size and 

duration of trials, fees charged for services provided by clinical trial investigators and other third parties, the costs for manufacturing the product 

candidate for use in the trials, supplies, laboratory tests, and other expenses. The amount of funding that will be required for our clinical 

programs depends upon the results of our research and preclinical programs and early-stage clinical trials, regulatory requirements, the clinical 

trials underway plus additional clinical trials that we decide to initiate, and the various factors that affect the cost of each trial as described above. 

In the future, ifwe are able to successfully develop, market, and sell certain of our product candidates, we may be required to pay royalties or 

otherwise share the profits generated on such sales in connection with our collaboration and licensing agreements. 

We expect that expenses related to the filing, prosecution, defense, and enforcement of patent and other intellectual property claims will 

continue to be substantial as a result of patent filings and prosecutions in the United States and foreign countries. 
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We believe that our existing capital resources will enable us to meet operating needs through at least early 20 I 0, without taking into 
consideration the $200.0 million aggregate principal amount of convertible senior subordinated notes, which mature in October 2008. However, 
this is a forward-looking statement based on our current operating plan, and there may be a change in projected revenues or expenses that would 
lead to our capital being consumed significantly before such time. If there is insufficient capital to fund all of our planned operations and 
activities, we believe we would prioritize available capital to fund preclinical and clinical development of our product candidates. Other than a 
$1.6 million letter of credit issued to our landlord in connection with our new operating lease for facilities in Tarrytown, New York, we have no 
off-balance sheet arrangements. In addition, we do not guarantee the obligations of any other entity. As of September 30, 2007, we had no 
established banking arrangements through which we could obtain short-term financing or a line of credit. In the event we need additional 
financing for the operation of our business, we will consider collaborative arrangements and additional public or private financing, including 
additional equity financing. Factors influencing the availability of additional financing include our progress in product development, investor 
perception of our prospects, and the gen.era! condition of the financial markets. We may not be able to secure the necessary funding through new 
collaborative arrangements or additional public or private offerings. Ifwe cannot raise adequate funds to satisfy our capital requirements, we 
may have to delay, scale back, or eliminate certain of our research and development activities or future operations. This could harm our business. 

Critical Accounting Policies and Significant Judgments and Estimates 

Revenue Recognition: 

We recognize revenue from contract research and development and research progress payments in accordance with Staff Accounting Bulletin 
No. I 04, Revenue Recognition (SAB I 04) and Emerging Issues Task Force 00-21, Accounting for Revenue Arrangements with Multiple 
Deliverables (EITF 00-21). We earn contract research and development revenue and research progress payments in connection with 
collaboration and other agreements to develop and commercialize product candidates and utilize our technology platforms. The terms of these 
agreements typically include non-refundable up-front licensing payments, research progress (milestone) payments, and payments for 
development activities. Non-refundable up-front license payments, where continuing involvement is required ofus, are deferred and recognized 
over the related performance period. We estimate our performance period based on the specific terms of each agreement, and adjust the 
performance periods, if appropriate, based on the applicable facts and circumstances. Payments which are based on achieving a specific 
substantive performance milestone, involving a degree of risk, are recognized as revenue when the milestone is achieved and the related payment 
is due and non-refundable, provided there is no future service obligation associated with that milestone. Substantive performance milestones 
typically consist of significant achievements in the development life-cycle of the related product candidate, such as completion of clinical trials, 
filing for approval with regulatory agencies, and approvals by regulatory agencies. In determining whether a payment is deemed to be a 
substantive performance milestone, we take into consideration (i) the nature, timing, and value of significant achievements in the development 
life- cycle of the related development product candidate, (ii) the relative level of effort required to achieve the milestone, and (iii) the relative 
level of risk in achieving the milestone, taking into account the high degree of uncertainty in 
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successfully advancing product candidates in a drug development program and in ultimately attaining an approved drug product. Payments for 
achieving milestones which are not considered substantive are accounted for as license payments and recognized over the related performance 
period. Payments for development activities where Regeneron is not sharing costs are recognized as revenue as earned, over the period of effort. 
In addition, we record revenue in connection with a government research grant as we incur expenses related to the grant, subject to the grant's 
terms and annual funding approvals. 

In connection with non-refundable licensing payments, our performance period estimates are principally based on projections of the scope, 
progress, and results of our research and development activities. Due to the variability in the scope of activities and length of time necessary to 
develop a drug product, changes to development plans as programs progress, and uncertainty in the ultimate requirements to obtain 
governmental approval for commercialization, revisions to performance period estimates are possible, and could result in material changes to the 
amount ofrevenue recognized each year in the future. In addition, performance periods may be extended ifwe and our collaborators decide to 
expand our clinical plans for a drug candidate into additional disease indications. Also, if a collaborator tenninates an agreement in accordance 
with the terms of the agreement, we would recognize any unamortized remainder of an up-front payment at the time of the termination. For the 
year ended December 31, 2006, changes in estimates of our performance periods, including an extension of our estimated performance period for 

our collaboration with sanofi-aventis, did not have a material impact on contract research and development revenue that we recognized. In 2007, 
we currently expect to recognize at least $2.4 million lower contract research and development revenue, compared to amounts recognized in 
2006, in connection with $105.0 million of non-refundable up-front payments previously received from sanofi-aventis, due to an extension of 
our estimated performance period. 

As described above, we and Bayer HealthCare are cmTently formalizing our global development plans for the VEGF Trap-Eye in wet AMD 
and DME. Pending completion of these plans, all payments received or receivable from Bayer HealthCare through September 30, 2007 have 
been fully deferred and included in deferred revenue for financial statement purposes. When the plans are formalized later this year, we will 
determine the appropriate accounting policy for payments from Bayer HealthCare and the financial statement classifications and periods in 
which past and future payments from Bayer (including the $75.0 million up-front payment, development and regulatory milestone payments, and 
reimbursements ofRegeneron development expenses) will be recognized in our Statement of Operations. In the period when we commence 
recognizing previously deferred payments from Bayer HealthCare, we anticipate recording a cumulative catch-up for the period since inception 
of the collaboration in October 2006, which cannot be quantified at this time. 
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Clinical Trial Expenses: 

Clinical trial costs are a significant component ofresearch and development expenses and include costs associated with third-party 
contractors. We outsource a substantial portion of our clinical trial activities, utilizing external entities such as contract research organizations, 

independent clinical investigators, and other third-party service providers to assist us with the execution of our clinical studies. For each clinical 

trial that we conduct, certain clinical trial costs are expensed immediately, while others are expensed over time based on the expected total 
number of patients in the trial, the rate at which patients enter the trial, and the period over which clinical investigators or contract research 
organizations are expected to provide services. 

Clinical activities which relate principally to clinical sites and other administrative functions to manage our clinical trials are performed 
primarily by contract research organizations (CROs). CROs typically perform most of the start-up activities for our trials, including document 
preparation, site identification, screening and preparation, pre-study visits, training, and program management. On a budgeted basis, these start
up costs are typically 10% to 15% of the total contract value. On an actual basis, this percentage range can be significantly wider, as many of our 

contracts are either expanded or reduced in scope compared to the original budget, while start-up costs for the particular trial may not change 
materially. These start-up costs usually occur within a few months after the contract has been executed and are event driven in nature. The 
remaining activities and related costs, such as patient monitoring and administration, generally occur ratably throughout the life of the individual 

contract or study. In the event of early termination of a clinical trial, we accrue and recognize expenses in an amount based on our estimate of the 
remaining non-cancelable obligations associated with the winding down of the clinical trial and/or penalties. 

For clinical study sites, where payments are made periodically on a per-patient basis to the institutions performing the clinical study, we 
accrue on an estimated cost-per-patient basis an expense based on subject enrollment and activity in each quarter. The amount of clinical study 
expense recognized in a quarter may vary from period to period based on the duration and progress of the study, the activities to be performed by 

the sites each quarter, the required level of patient enrollment, the rate at which patients actually enroll in and drop-out of the clinical study, and 
the number of sites involved in the study. Clinical trials that bear the greatest risk of change in estimates are typically those with a significant 
number of sites, require a large number of patients, have complex patient screening requirements, and span multiple years. During the course of 

a trial, we adjust our rate of clinical expense recognition if actual results differ from our estimates. Our estimates and assumptions for clinical 
expense recognition could differ significantly from our actual results, which could cause material increases or decreases in research and 
development expenses in future periods when the actual results become known. No material adjustments to our past clinical trial accrual 
estimates were made during the year ended December 31, 2006 or the nine months ended September 30, 2007. 

During the three months ended September 30, 2007, there were no changes to any other "Critical Accounting Policies and Significant 
Judgments and Estimates" described in our Annual Report on Form l 0-K for the year ended December 31, 2006. 
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Future Impact of Recently Issued Accounting Standards 

In February 2007, the Financial Accounting Standards Board (FASB) issued Statement of Financial Accounting Standards No. (SFAS) 159, 

The Fair Value Option for Financial Assets and Financial Liabilities. SFAS 159 permits entities to choose to measure many financial 
instruments and certain other items at fair value. The objective is to improve financial reporting by providing entities with the opportunity to 
mitigate volatility in reported earnings caused by measuring related assets and liabilities differently without having to apply complex hedge 
accounting provisions. SF AS 159 is effective for financial statements issued for fiscal years beginning after November 15, 2007. We will be 
required to adopt SFAS 159 effective for the fiscal year beginning January l, 2008. Our management is currently evaluating the potential impact 

of adopting SFAS 159 on our financial statements. 

In June 2007, the Emerging Issues Task Force issued Statement No. 07-3, Accounting for Non-refundable Advance Payments for Goods or 
Services to Be Used in Future Research and Development Activities (EITF 07-3). EITF 07-3 addresses how entities involved in research and 
development activities should account for the non-refundable portion of an advance payment made for future research and development 
activities and requires that such payments be deferred and capitalized, and recognized as an expense when the goods are delivered or the related 

services are performed. EITF 07-3 is effective for fiscal years beginning after December 15, 2007, including interim periods within those fiscal 
years. We will be required to adopt EITF 07-3 effective for the fiscal year beginning January I, 2008. Our management believes that the future 

adoption ofEITF 07-3 will not have a material impact on our financial statements. 

Item 3. Quantitative and Qualitative Disclosure About Market Risk 

Interest Rate Risk: 

Our earnings and cash flows are subject to fluctuations due to changes in interest rates primarily from our investment of available cash 
balances in investment grade corporate, asset-backed, and U.S. government securities. We do not believe we are materially exposed to changes 
in interest rates. Under our current policies we do not use interest rate derivative instruments to manage exposure to interest rate changes. We 
estimate that a one percent unfavorable change in interest rates would result in approximately a $2.2 million and $0.5 million decrease in the fair 

market value of our investment portfolio at September 30, 2007 and 2006, respectively. The increase in the potential impact of an interest rate 
change at September 30, 2007, compared to September 30, 2006, is due primarily to increases in our investment portfolio's balance and duration 

at the end of September 2007 versus September 2006. 

Credit Quality Risk: 

We have an investment policy that includes guidelines on acceptable investment securities, minimum credit quality, maturity parameters, and 

concentration and diversification. Nonetheless, deterioration of the credit quality of an investment security subsequent to purchase may subject 

us to the risk of not being able to recover the full principal value of the security. In the third quarter of 2007, we recognized a $0.8 million charge 
related to securities that we considered to be other than temporarily impaired. 
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Item 4. Controls and Procedures 

Our management, with the participation of our chief executive officer and chief financial officer, conducted an evaluation of the effectiveness 

of our disclosure controls and procedures (as such term is defined in Rules 13a-15(e) and 15d-15(e) under the Securities Exchange Act of 1934 

(the "Exchange Act")), as of the end of the period covered by this report. Based on this evaluation, our chief executive officer and chief financial 

officer each concluded that, as of the end of such period, our disclosure controls and procedures were effective in ensuring that information 

required to be disclosed by us in the reports that we file or submit under the Exchange Act is recorded, processed, summarized, and reported 

within the time periods specified in applicable rules and forms of the Securities and Exchange Commission, and is accumulated and 

communicated to our management, including our chief executive officer and chief financial officer, as appropriate to allow timely decisions 

regarding required disclosure. 

There has been no change in our internal control over financial reporting (as such term is defined in Rules 13a- l 5(f) and 15d-15(f) under the 

Exchange Act) during the quarter ended September 30, 2007 that has materially affected, or is reasonably likely to materially affect, our internal 

control over financial reporting. 

PART II. OTHER INFORMATION 

Item 1. Legal Proceedings 

From time to time, we are a party to legal proceedings in the course of our business. We do not expect any such current legal proceedings to 

have a material adverse effect on our business or financial condition. 

Item lA. Risk Factors 

We operate in an environment that involves a number of significant risks and uncertainties. We caution you to read the following risk factors, 

which have affected, and/or in the future could affect, our business, operating results, financial condition, and cash flows. The risks described 

below include forward-looking statements, and actual events and our actual results may differ substantially from those discussed in these 

forward-looking statements. Additional risks and uncertainties not currently known to us or that we currently deem immaterial may also impair 

our business operations. Furthermore, additional risks and uncertainties are described under other captions in this report and in our Annual 

Report on Form 10-K for the year ended December 31, 2006 and should be considered by our investors. 

Risks Related to Our Financial Results and Need for Additional Financing 

We have had a history of operating losses and we may never achieve profitability. If we continue to incur operating losses, we may be unable 

to continue our operations. 

From inception on January 8, 1988 through September 30, 2007, we had a cumulative loss of $780. l million. If we continue to incur 

operating losses and fail to become a profitable company, we may be unable to continue our operations. We have no products that are available 

for sale and 
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do not know when we will have products available for sale, if ever. In the absence of revenue from the sale of products or other sources, the 
amount, timing, nature or source of which cannot be predicted, our losses will continue as we conduct our research and development activities. 

We will need additional funding in the future, which may not be available to us, and which may force us to delay, reduce or eliminate our 
product development programs or commercialization efforts. 

We will need to expend substantial resources for research and development, including costs associated with clinical testing of our product 
candidates. We believe our existing capital resources will enable us to meet operating needs through at least early 2010, without taking into 
consideration the $200.0 million aggregate principal amount of convertible senior subordinated notes, which mature in October 2008; however, 
our projected revenue may decrease or our expenses may increase and that would lead to our capital being consumed significantly before such 
time. We will likely require additional financing in the future and we may not be able to raise such additional funds. Ifwe are able to obtain 
additional financing through the sale of equity or convertible debt securities, such sales may be dilutive to our shareholders. Debt financing 
arrangements may require us to pledge certain assets or enter into covenants that would restrict our business activities or our ability to incur 
further indebtedness and may contain other terms that are not favorable to our shareholders. Ifwe are unable to raise sufficient funds to complete 
the development of our product candidates, we may face delay, reduction or elimination of our research and development programs or preclinical 
or clinical trials, in which case our business, financial condition or results of operations may be materially harmed. 

We have a significant amount of debt and may have insufficient cash to satisfy our debt service and repayment obligations. In addition, the 
amount of our debt could impede our operations and flexibility. 

We have a significant amount of convertible debt and semi-annual interest payment obligations. This debt, unless converted to shares of our 
common stock, will mature in October 2008. We may be unable to generate sufficient cash flow or otherwise obtain funds necessary to make 
required payments on our debt. Even if we are able to meet our debt service obligations, the amount of debt we already have could hurt our 
ability to obtain any necessary financing in the future for working capital, capital expenditures, debt service requirements, or other purposes. In 
addition, our debt obligations could require us to use a substantial portion of cash to pay principal and interest on our debt, instead of applying 
those funds to other purposes, such as research and development, working capital, and capital expenditures. 

Risks Related to Development of Our Product Candidates 

Successful development of any of our product candidates is highly uncertain. 

Only a small minority of all research and development programs ultimately result in commercially successful drugs. We have never 
developed a drug that has been approved for marketing and sale, and we may never succeed in developing an approved drug. Even if clinical 
trials demonstrate safety and effectiveness of any of our product candidates for a specific disease and the necessary regulatory approvals are 
obtained, the commercial success of any of our product candidates will depend upon their acceptance by patients, the medical community, and 
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third-party payers and on our partners' ability to successfully manufacture and commercialize our product candidates. Our product candidates are 
delivered either by intravenous infusion or by intravitreal or subcutaneous injections, which are generally less well received by patients than 
tablet or capsule delivery. If our products are not successfully commercialized, we will not be able to recover the significant investment we have 
made in developing such products and our business would be severely harmed. 

We are studying our lead product candidates, aflibercept, VEGF Trap-Eye, and rilonacept, in a wide variety of indications. We are studying 
aflibercept in a variety of cancer settings, the VEGF Trap-Eye in different eye diseases and ophthalmologic indications, and rilonacept in a 
variety of systemic inflammatory disorders. Many of these current trials are exploratory studies designed to identify what diseases and uses, if 
any, are best suited for our product candidates. It is likely that our product candidates will not demonstrate the requisite efficacy and/or safety 
profile to support continued development for most of the indications that are to be studied. In fact, our product candidates may not demonstrate 
the requisite efficacy and safety profile to support the continued development for any of the indications or uses. 

Clinical trials required for our product candidates are expensive and time-consuming, and their outcome is highly uncertain. If any of our 
drug trials are delayed or achieve unfavorable results, we will have to delay or may be unable to obtain regulatory approval for our product 
candidates. 

We must conduct extensive testing of our product candidates before we can obtain regulatory approval to market and sell them. We need to 
conduct both preclinical animal testing and human clinical trials. Conducting these trials is a lengthy, time-consuming, and expensive process. 
These tests and trials may not achieve favorable results for many reasons, including, among others, failure of the product candidate to 
demonstrate safety or efficacy, the development of serious or life-threatening adverse events ( or side effects) caused by or connected with 
exposure to the product candidate, difficulty in enrolling and maintaining subjects in the clinical trial, lack of sufficient supplies of the product 
candidate or comparator drug, and the failure of clinical investigators, trial monitors and other consultants, or trial subjects to comply with the 
trial plan or protocol. A clinical trial may fail because it did not include a sufficient number of patients to detect the endpoint being measured or 
reach statistical significance. A clinical trial may also fail because the dose(s) of the investigational drug included in the trial were either too low 
or too high to determine the optimal effect of the investigational drug in the disease setting. For example, we are studying higher doses of 
rilonacept in different diseases after a Phase 2 trial using lower doses ofrilonacept in subjects with rheumatoid arthritis failed to achieve its 
primary endpoint. 

We will need to reevaluate any drug candidate that does not test favorably and either conduct new trials, which are expensive and time 
consuming, or abandon the drug development program. Even if we obtain positive results from preclinical or clinical trials, we may not achieve 
the same success in future trials. Many companies in the biopharmaceutical industry, including us, have suffered significant setbacks in clinical 
trials, even after promising results have been obtained in earlier trials. The failure of clinical trials to demonstrate safety and effectiveness for the 
desired indication(s) could harm the development of the product candidate(s), and our business, financial condition, and results of operations 
may be materially harmed. 
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The data from the Phase 3 clinical program for rilonacept in CAPS (Cryopyrin-Associated Periodic Syndromes) may be inadequate to 

support regulatory approval for commercialization of rilonacept. 

We recently submitted a BLA to the FDA for rilonacept in CAPS. However, the efficacy and safety data from the Phase 3 clinical program 

included in the BLA may be inadequate to support approval for commercialization of rilonacept. The FDA and other regulatory agencies may 

have varying interpretations of our clinical trial data, which could delay, limit, or prevent regulatory approval or clearance. 

Further, before a product candidate is approved for marketing, our manufacturing facilities must be inspected by the FDA and the FDA will 

not approve the product for marketing ifwe or our third party manufacturers are not in compliance with current good manufacturing practices. 

Even if the FDA and similar foreign regulatory authorities do grant marketing approval for rilonacept, they may pose restrictions on the use or 

marketing of the product, or may require us to conduct additional post-marketing trials. These restrictions and requirements would likely result 

in increased expenditures and lower revenues and may restrict our ability to commercialize rilonacept profitably. 

In addition to the FDA and other regulatory agency regulations in the United States, we are subject to a variety of foreign regulatory 

requirements governing human clinical trials, marketing and approval for drugs, and commercial sales and distribution of drugs in foreign 

countries. The foreign regulatory approval process includes all of the risks associated with FDA approval as well as country-specific regulations. 

Whether or not we obtain FDA approval for a product in the United States, we must obtain approval by the comparable regulatory authorities of 

foreign countries before we can commence clinical trials or marketing of rilonacept in those countries. 

The development of serious or life-threatening side effects with any of our product candidates would lead to delay or discontinuation of 

development, which could severely harm our business. 

During the conduct of clinical trials, patients report changes in their health, including illnesses, injuries, and discomforts, to their study doctor. 

Often, it is not possible to determine whether or not the drug candidate being studied caused these conditions. Various illnesses, injuries, and 

discomforts have been reported from time-to-time during clinical trials of our product candidates. Although our current drug candidates appeared 

to be generally well tolerated in clinical trials conducted to date, it is possible as we test any of them in larger, longer, and more extensive 

clinical programs, illnesses, injuries, and discomforts that were observed in earlier trials, as well as conditions that did not occur or went 

undetected in smaller previous trials, will be reported by patients. Many times, side effects are only detectable after investigational drugs are 

tested in large scale, Phase 3 clinical trials or, in some cases, after they are made available to patients after approval. If additional clinical 

experience indicates that any of our product candidates has many side effects or causes serious or life-threatening side effects, the development 

of the product candidate may fail or be delayed, which would severely harm our business. 

Our aflibercept (VEGF Trap) is being studied for the potential treatment of certain types of cancer and our VEGF Trap-Eye candidate is being 

studied in diseases of the eye. There are many 
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potential safety concerns associated with significant blockade of vascular endothelial growth factor, or VEGF. These serious and potentially life
threatening risks, based on the clinical and preclinical experience of systemically delivered VEGF inhibitors, including the systemic delivery of 
the VEGF Trap, include bleeding, hypertension, and proteinuria. These serious side effects and other serious side effects have been reported in 
our systemic VEGF Trap studies in cancer and diseases of the eye. In addition, patients given infusions of any protein, including the VEGF Trap 
delivered through intravenous administration, may develop severe hypersensitivity reactions or infusion reactions. Other VEGF blockers have 
reported side effects that became evident only after large scale trials or after marketing approval and large number of patients were treated. These 
include side effects that we have not yet seen in our trials such as heart attack and stroke. These and other complications or side effects could 
harm the development of aflibercept for the treatment of cancer or the VEGF Trap-Eye for the treatment of diseases of the eye. 

It is possible that safety or tolerability concerns may arise as we continue to test rilonacept in patients with inflammatory diseases and 
disorders. Like cytokine antagonists such as Kineret ® (Amgen Inc.), Enbrel ® (Immunex Corporation), and Remicade ® (Centocor, Inc.), 
rilonacept affects the immune defense system of the body by blocking some of its functions. Therefore, rilonacept may interfere with the body's 
ability to fight infections. Treatment with Kineret ® (Amgen), a medication that works through the inhibition of IL-1, has been associated with an 
increased risk of serious infections, and serious infections have been reported in patients taking rilonacept. One subject with adult Still's diseases 
in a study ofrilonacept developed an infection in his elbow with mycobacterium intracellulare. The patient was on chronic glucocorticoid 
treatment for Still 's disease. The infection occurred after an intraarticular glucocorticoid injection into the elbow and subsequent local exposure 
to a suspected source of mycobacteria. One patient with polymayalgia rheumatica in another study developed bronchitis/sinusitis, which resulted 
in hospitalization. One patient in an open-label study ofrilonacept in CAPS developed sinusitis and streptococcus pneumoniae meningitis and 
subsequently died. In addition, patients given infusions of rilonacept have developed hypersensitivity reactions or infusion reactions. These or 
other complications or side effects could impede or result in us abandoning the development ofrilonacept. 

Our product candidates in development are recombinant proteins that could cause an immune response, resulting in the creation of harnif ul 
or neutralizing antibodies against the therapeutic protein. 

In addition to the safety, efficacy, manufacturing, and regulatory hurdles faced by our product candidates, the administration ofrecombinant 
proteins frequently causes an immune response, resulting in the creation of antibodies against the therapeutic protein. The antibodies can have no 
effect or can totally neutralize the effectiveness of the protein, or require that higher doses be used to obtain a therapeutic effect. In some cases, 
the antibody can cross react with the patient's own proteins, resulting in an "auto-immune" type disease. Whether antibodies will be created can 
often not be predicted from preclinical or clinical experiments, and their detection or appearance is often delayed, so that there can be no 
assurance that neutralizing antibodies will not be detected at a later date - in some cases even after pivotal clinical trials have been completed. 
Of the clinical study subjects who received rilonacept for rheumatoid arthritis and other indications, fewer than 5% of patients developed 
antibodies and no side effects related to antibodies were observed. Using a very sensitive test, approximately 40% of the patients in the CAPS 
pivotal study tested positive at least once for low levels of antibodies to rilonacept. 
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Again, no side effects related to antibodies were observed and there were no observed effects on drug efficacy or drug levels. However, it is 
possible that as we continue to test aflibercept and VEGF Trap-Eye with more sensitive assays in different patient populations and larger clinical 
trials, we will find that subjects given aflibercept and VEGF Trap-Eye develop antibodies to these product candidates, and may also experience 
side effects related to the antibodies, which could adversely impact the development of such candidates. 

We may be unable to formulate or manufacture our product candidates in a way that is suitable for clinical or commercial use. 

Changes in product formulations and manufacturing processes may be required as product candidates progress in clinical development and 
are ultimately commercialized. For example, we are currently testing a new formulation of the VEGF Trap-Eye. If we are unable to develop 
suitable product formulations or manufacturing processes to support large scale clinical testing of our product candidates, including aflibercept, 
VEGF Trap-Eye, and rilonacept, we may be unable to supply necessary materials for our clinical trials, which would delay the development of 
our product candidates. Similarly, ifwe are unable to supply sufficient quantities of our product or develop product formulations suitable for 

commercial use, we will not be able to successfully commercialize our product candidates. 

Risks Related to Intellectual Property 

If we cannot protect the confidentiality of our trade secrets or our patents are insufficient to protect our proprietary rights, our business and 
competitive position will be harmed. 

Our business requires using sensitive and proprietary technology and other information that we protect as trade secrets. We seek to prevent 
improper disclosure of these trade secrets through confidentiality agreements. If our trade secrets are improperly exposed, either by our own 
employees or our collaborators, it would help our competitors and adversely affect our business. We will be able to protect our proprietary rights 
from unauthorized use by third parties only to the extent that our rights are covered by valid and enforceable patents or are effectively 
maintained as trade secrets. The patent position of biotechnology companies involves complex legal and factual questions and, therefore, 
enforceability cannot be predicted with certainty. Our patents may be challenged, invalidated, or circumvented. Patent applications filed outside 
the United States may be challenged by third parties who file an opposition. Such opposition proceedings are increasingly common in the 
European Union and are costly to defend. We have patent applications that are being opposed and it is likely that we will need to defend 
additional patent applications in the future. Our patent rights may not provide us with a proprietary position or competitive advantages against 
competitors. Furthermore, even if the outcome is favorable to us, the enforcement of our intellectual property rights can be extremely expensive 
and time consuming. 

We may be restricted in our development and/or commercialization activities by, and could be subject to damage awards ifwe are found to 
have infringed, third party patents or other proprietary rights. 

Our commercial success depends significantly on our ability to operate without infringing the patents and other proprietary rights of third 
parties. Other parties may allege that they have 
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blocking patents to our products in clinical development, either because they claim to hold proprietary rights to the composition of a product or 

the way it is manufactured or used. Moreover, other parties may allege that they have blocking patents to antibody products made using our 

Veloclmmune technology, either because of the way the antibodies are discovered or produced or because of a proprietary position covering an 

antibody or the antibody's target. 

We are aware of patents and pending applications owned by Genentech that claim certain chimeric VEGF receptor compositions. Although 

we do not believe that aflibercept or the VEGF Trap-Eye infringes any valid claim in these patents or patent applications, Genentech could 

initiate a lawsuit for patent infringement and assert its patents are valid and cover aflibercept or the VEGF Trap-Eye. Genentech may be 

motivated to initiate such a lawsuit at some point in an effort to impair our ability to develop and sell aflibercept or the VEGF Trap-Eye, which 

represents a potential competitive threat to Genentech's VEGF-binding products and product candidates. An adverse determination by a court in 

any such potential patent litigation would likely materially harm our business by requiring us to seek a license, which may not be available, or 

resulting in our inability to manufacture, develop and sell aflibercept or the VEGF Trap-Eye or in a damage award. 

Any patent holders could sue us for damages and seek to prevent us from manufacturing, selling, or developing our drug candidates, and a 

court may find that we are infringing validly issued patents of third parties. In the event that the manufacture, use, or sale of any of our clinical 

candidates infringes on the patents or violates other proprietary rights of third parties, we may be prevented from pursuing product development, 

manufacturing, and commercialization of our drugs and may be required to pay costly damages. Such a result may materially harm our business, 

financial condition, and results of operations. Legal disputes are likely to be costly and time consuming to defend. 

We seek to obtain licenses to patents when, in our judgment, such licenses are needed. If any licenses are required, we may not be able to 

obtain such licenses on commercially reasonable terms, if at all. The failure to obtain any such license could prevent us from developing or 

commercializing any one or more of our product candidates, which could severely harm our business. 

Regulatory and Litigation Risks 

lfwe do not obtain regulatory approval/or our product candidates, we will not be able to market or sell them. 

We cannot sell or market products without regulatory approval. Ifwe do not obtain and maintain regulatory approval for our product 

candidates, the value of our company and our results of operations will be harmed. In the United States, we must obtain and maintain approval 

from the United States Food and Drug Administration (FDA) for each drug we intend to sell. Obtaining FDA approval is typically a lengthy and 

expensive process, and approval is highly uncertain. Foreign governments also regulate drugs distributed in their country and approval in any 

country is likely to be a lengthy and expensive process, and approval is highly uncertain. None of our product candidates has ever received 

regulatory approval to be marketed and sold in the United States or any other country. We may never receive regulatory approval for any of our 

product candidates. 
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Before approving a new drug or biologic product, the FDA requires that the facilities at which the product will be manufactured be in 

compliance with current good manufacturing practices, or cGMP requirements. Manufacturing product candidates in compliance with these 

regulatory requirements is complex, time-consuming, and expensive. To be successful, our products must be manufactured for development, 

following approval, in commercial quantities, in compliance with regulatory requirements, and at competitive costs. Ifwe or any of our product 

collaborators or third-party manufacturers, product packagers, or labelers are unable to maintain regulatory compliance, the FDA can impose 

regulatory sanctions, including, among other things, refusal to approve a pending application for a new drug or biologic product, or revocation of 

a pre-existing approval. As a result, our business, financial condition, and results of operations may be materially harmed. 

If the testing or use of our products harms people, we could be subject to costly and damaging product liability claims. 

The testing, manufacturing, marketing, and sale of drugs for use in people expose us to product liability risk. Any informed consent or 

waivers obtained from people who sign up for our clinical trials may not protect us from liability or the cost of litigation. Our product liability 

insurance may not cover all potential liabilities or may not completely cover any liability arising from any such litigation. Moreover, we may not 

have access to liability insurance or be able to maintain our insurance on acceptable terms. 

Our operations may involve hazardous materials and are subject to environmental, health, and safety laws and regulations. We may incur 

substantial liability arising from our activities involving the use of hazardous materials. 

As a biopharmaceutical company with significant manufacturing operations, we are subject to extensive environmental, health, and safety 

laws and regulations, including those governing the use of hazardous materials. Our research and development and manufacturing activities 

involve the controlled use of chemicals, viruses, radioactive compounds, and other hazardous materials. The cost of compliance with 

environmental, health, and safety regulations is substantial. If an accident involving these materials or an environmental discharge were to occur, 

we could be held liable for any resulting damages, or face regulatory actions, which could exceed our resources or insurance coverage. 

Changes in the securities laws and regulations have increased, and are likely to continue to increase, our costs. 

The Sarbanes-Oxley Act of 2002, which became law in July 2002, has required changes in some of our corporate governance, securities 

disclosure and compliance practices. In response to the requirements of that Act, the SEC and the NASDAQ Stock Market have promulgated 

new rules and listing standards covering a variety of subjects. Compliance with these new rules and listing standards has increased our legal 

costs, and significantly increased our accounting and auditing costs, and we expect these costs to continue. These developments may make it 

more difficult and more expensive for us to obtain directors' and officers' liability insurance. Likewise, these developments may make it more 

difficult for us to attract and retain qualified 
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members of our board of directors, particularly independent directors, or qualified executive officers. 

In future years, ifwe or our independent registered public accounting firm are unable to conclude that our internal control over financial 
reporting is effective, the market value of our common stock could be adversely affected. 

As directed by Section 404 of the Sarbanes-Oxley Act of 2002, the SEC adopted rules requiring public companies to include a report of 
management on the Company's internal control over financial reporting in their annual reports on Form 10-K that contains an assessment by 
management of the effectiveness of our internal control over financial reporting. In addition, the independent registered public accounting firm 
auditing our financial statements must attest to and report on management's assessment and on the effectiveness of our internal control over 
financial reporting. Our independent registered public accounting firm provided us with an unqualified report as to our assessment and the 
effectiveness of our internal control over financial reporting as of December 31, 2006, which report was included in our Annual Report on Form 
10-K. However, we cannot assure you that management or our independent registered public accounting firm will be able to provide such an 
assessment or unqualified report as of future year-ends. In this event, investors could lose confidence in the reliability of our financial 
statements, which could result in a decrease in the market value of our common stock. In addition, if it is determined that deficiencies in the 
design or operation of internal controls exist and that they are reasonably likely to adversely affect our ability to record, process, summarize, and 
report financial information, we would likely incur additional costs to remediate these deficiencies and the costs of such remediation could be 
material. 

Risks Related to Our Dependence on Third Parties 

If our collaboration with sanofi-aventis for ajlibercept (VEGF Trap) is terminated, our business operations and our ability to develop, 
manufacture, and commercialize ajlibercept in the time expected, or at all, would be harmed. 

We rely heavily on sanofi-aventis to assist with the development of the aflibercept program. Sanofi-aventis funds all of the development 
expenses incurred by both companies in connection with the aflibercept program. If the aflibercept program continues, we will rely on sanofi
aventis to assist with funding the aflibercept program, provide commercial manufacturing capacity, enroll and monitor clinical trials, obtain 
regulatory approval, particularly outside the United States, and provide sales and marketing support. While we cannot assure you that aflibercept 
will ever be successfully developed and commercialized, if sanofi-aventis does not perform its obligations in a timely manner, or at all, our 
ability to develop, manufacture, and commercialize aflibercept in cancer indications will be significantly adversely affected. Sanofi-aventis has 
the right to terminate its collaboration agreement with us at any time upon twelve months advance notice. If sanofi-aventis were to terminate its 
collaboration agreement with us, we would not have the resources or skills to replace those of our partner, which could cause significant delays 
in the development and/or manufacture of aflibercept and result in substantial additional costs to us. We have no sales, marketing, or distribution 
capabilities and would have to develop or outsource these capabilities. Termination of the sanofi-aventis collaboration agreement would create 
substantial new and additional risks to the successful development of the aflibercept program. 
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If our collaboration with Bayer HealthCare for the VEGF Trap-Eye is terminated, our business operations and our ability to develop, 

manufacture, and commercialize the VEGF Trap-Eye in the time expected, or at all, would he harmed. 

We rely heavily on Bayer HealthCare to assist with the development of the VEGF Trap-Eye. Under our agreement with them, Bayer 

HealthCare is required to fund approximately half of the development expenses incurred by both companies in connection with the global VEGF 

Trap-Eye development program. If the VEGF Trap-Eye program continues, we will rely on Bayer HealthCare to assist with funding the VEGF 

Trap-Eye development program, provide assistance with the enrollment and monitoring of clinical trials conducted outside the United States, 

obtaining regulatory approval outside the United States, and provide sales, marketing and commercial support for the product outside the United 

States. In particular, Bayer HealthCare has responsibility for selling VEGF Trap-Eye outside the United States using its sales force. While we 

cannot assure you that the VEGF Trap-Eye will ever be successfully developed and commercialized, if Bayer HealthCare does not perform its 

obligations in a timely manner, or at all, our ability to develop, manufacture, and commercialize the VEGF Trap-Eye outside the United States 

will be significantly adversely affected. Bayer HealthCare has the right to terminate its collaboration agreement with us at any time upon six or 

twelve months advance notice, depending on the circumstances giving rise to termination. If Bayer HealthCare were to terminate its 

collaboration agreement with us, we would not have the resources or skills to replace those of our partner, which could cause significant delays 

in the development and/or commercialization of the VEGF Trap-Eye outside the United States and result in substantial additional costs to us. We 

have no sales, marketing, or distribution capabilities and would have to develop or outsource these capabilities outside the United States. 

Termination of the Bayer HealthCare collaboration agreement would create substantial new and additional risks to the successful development of 

the VEGF Trap-Eye development program. 

Our collaborators and service providers may fail to perform adequately in their efforts to support the development, manufacture, and 

commercialization of our drug candidates. 

We depend upon third-party collaborators, including sanofi-aventis, Bayer HealthCare, and service providers such as clinical research 

organizations, outside testing laboratories, clinical investigator sites, and third-party manufacturers and product packagers and labelers, to assist 

us in the development of our product candidates. If any of our existing collaborators or service providers breaches or terminates its agreement 

with us or does not perform its development or manufacturing services under an agreement in a timely manner or at all, we could experience 

additional costs, delays, and difficulties in the development or ultimate commercialization of our product candidates. 

Risks Related to the Manufacture of Our Product Candidates 

We have limited manufacturing capacity, which could inhibit our ability to successfully develop or commercialize our drugs. 

Our manufacturing facility is likely to be inadequate to produce sufficient quantities of product for commercial sale. We intend to rely on our 

corporate collaborators, as well as contract manufacturers, to produce the large quantities of drug material needed for commercialization of 
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our products. We rely entirely on third-party manufacturers for filling and finishing services. We will have to depend on these manufacturers to 

deliver material on a timely basis and to comply with regulatory requirements. If we are unable to supply sufficient material on acceptable terms, 

or ifwe should encounter delays or difficulties in our relationships with our corporate collaborators or contract manufacturers, our business, 

financial condition, and results of operations may be materially harmed. 

We may expand our own manufacturing capacity to support commercial production of active pharmaceutical ingredients, or API, for our 

product candidates. This will require substantial additional funds, and we will need to hire and train significant numbers of employees and 

managerial personnel to staff our facility. Start-up costs can be large and scale-up entails significant risks related to process development and 

manufacturing yields. We may be unable to develop manufacturing facilities that are sufficient to produce drug material for clinical trials or 

commercial use. In addition, we may be unable to secure adequate filling and finishing services to support our products. As a result, our 

business, financial condition, and results of operations may be materially harmed. 

We may be unable to obtain key raw materials and supplies for the manufacture of our product candidates. In addition, we may face 

difficulties in developing or acquiring production technology and managerial personnel to manufacture sufficient quantities of our product 

candidates at reasonable costs and in compliance with applicable quality assurance and environmental regulations and governmental permitting 

requirements. 

If any of our clinical programs are discontinued, we may face costs related to the unused capacity at our manufacturing facilities. 

We have large-scale manufacturing operations in Rensselaer, New York. We use our facilities to produce bulk product for clinical and 

preclinical candidates for ourselves and our collaborations. If our clinical candidates are discontinued, we will have to absorb one hundred 

percent of related overhead costs and inefficiencies. 

Certain of our raw materials are single-sourced from third parties; third-party supply failures could adversely affect our ability to supply our 

products. 

Certain raw materials necessary for manufacturing and formulation of our product candidates are provided by single-source unaffiliated third

party suppliers. We would be unable to obtain these raw materials for an indeterminate period of time if these third-party single-source suppliers 

were to cease or interrupt production or otherwise fail to supply these materials or products to us for any reason, including due to regulatory 

requirements or action, due to adverse financial developments at or affecting the supplier, or due to labor shortages or disputes. This, in turn, 

could materially and adversely affect our ability to manufacture our product candidates for use in clinical trials, which could materially and 

adversely affect our business and future prospects. 

Also, certain of the raw materials required in the manufacturing and the formulation ofour clinical candidates may be derived from biological 

sources, including mammalian tissues, bovine serum, and human serum albumin. There are certain European regulatory restrictions on using 

these biological source materials. lfwe are required to substitute for these sources to comply 
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with European regulatory requirements, our clinical development activities may be delayed or interrupted. 

Risks Related to Commercialization of Products 

If we are unable to establish sales, marketing, and distribution capabilities, or enter into agreements with third parties to do so, we will be 
unable to successfully market and sell future products. 

We have no sales or distribution personnel or capabilities and have only a small staff with marketing capabilities. Ifwe are unable to obtain 
those capabilities, either by developing our own organizations or entering into agreements with service providers, we will not be able to 

successfully sell any products that we may obtain regulatory approval for and bring to market in the future. In that event, we will not be able to 

generate significant revenue, even if our product candidates are approved. We cannot guarantee that we will be able to hire the qualified sales 

and marketing personnel we need or that we will be able to enter into marketing or distribution agreements with third-party providers on 
acceptable terms, if at all. Under the terms of our collaboration agreement with sanofi-aventis, we currently rely on sanofi-aventis for sales, 

marketing, and distribution of aflibercept in cancer indications, should it be approved in the future by regulatory authorities for marketing. We 

will have to rely on a third party or devote significant resources to develop our own sales, marketing, and distribution capabilities for our other 
product candidates, including the VEGF Trap-Eye in the United States, and we may be unsuccessful in developing our own sales, marketing, and 

distribution organization. 

Even if our product candidates are approved for marketing, their commercial success is highly uncertain because our competitors have 
received approval for products with the same mechanism of action, and competitors may get to the marketplace before we do with better or 
lower cost drugs or the market for our product candidates may be too small to support commercialization or sufficient profitability. 

There is substantial competition in the biotechnology and pharmaceutical industries from pharmaceutical, biotechnology, and chemical 

companies. Many of our competitors have substantially greater research, preclinical and clinical product development and manufacturing 

capabilities, and financial, marketing, and human resources than we do. Our smaller competitors may also enhance their competitive position if 

they acquire or discover patentable inventions, form collaborative arrangements, or merge with large phannaceutical companies. Even ifwe 
achieve product commercialization, our competitors have achieved, and may continue to achieve, product commercialization before our products 

are approved for marketing and sale. 

Genentech has an approved VEGF antagonist, Avastin ® (Genentech), on the market for treating certain cancers and many different 

pharmaceutical and biotechnology companies are working to develop competing VEGF antagonists, including Novartis, OSI Pharmaceuticals, 
and Pfizer. Many of these molecules are farther along in development than aflibercept and may offer competitive advantages over our molecule. 

Novartis has an ongoing Phase 3 clinical development program evaluating an orally delivered VEGF tyrosine kinase inhibitor in different cancer 
settings. Each of Pfizer and Onyx Pharmaceuticals (together with its partner Bayer HealthCare) has received approval from the FDA to market 

and sell an oral medication that targets tumor cell growth and new vasculature formation that fuels the growth of tumors. The 
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marketing approvals for Genentech's VEGF antagonist, Avastin ® (Genentech), and their extensive, ongoing clinical development plan for 

Avastin ® (Genentech) in other cancer indications, may make it more difficult for us to enroll patients in clinical trials to support aflibercept and 

to obtain regulatory approval of aflibercept in these cancer settings. This may delay or impair our ability to successfully develop and 

commercialize aflibercept. In addition, even if aflibercept is ever approved for sale for the treatment of certain cancers, it will be difficult for our 

drug to compete against Avastin ® (Genentech) and the FDA approved kinase inhibitors, because doctors and patients will have significant 

experience using these medicines. In addition, an oral medication may be considerably less expensive for patients than a biologic medication, 

providing a competitive advantage to companies that market such products. 

The market for eye disease products is also very competitive. Novartis and Genentech are collaborating on the commercialization and further 

development of a VEGF antibody fragment (Lucentis ®) for the treatment of age-related macular degeneration (wet AMD) and other eye 

indications that was approved by the FDA in June 2006. OSI Pharmaceuticals and Pfizer are marketing an approved VEGF inhibitor for wet 

AMD. Many other companies are working on the development of product candidates for the potential treatment of wet AMD that act by 

blocking VEGF, VEGF receptors, and through the use of soluble ribonucleic acids (sRNAs) that modulate gene expression. In addition, 

ophthalmologists are using off-label a third-party reformatted version ofGenentech's approved VEGF antagonist, Avastin ®, with success for 

the treatment of wet AMD. The National Eye Institute recently has received funding for a Phase 3 trial to compare Lucentis ® (Genentech) to 

Avastin ® (Genentech) in the treatment of wet AMO. The marketing approval ofLucentis ® (Genentech) and the potential off-label use of 

Avastin ® (Genentech) make it more difficult for us to enroll patients in our clinical trials and successfully develop the VEGF Trap-Eye. Even if 

the VEGF Trap-Eye is ever approved for sale for the treatment of eye diseases, it may be difficult for our drug to compete against Lucentis ® 

(Genentech), because doctors and patients will have significant experience using this medicine. Moreover, the relatively low cost of therapy with 

Avastin ® (Genentech) in patients with wet AMD presents a further competitive challenge in this indication. 

The availability of highly effective FDA approved TNF-antagonists such as Enbrel ® (Immunex), Remicade ® (Centocor), and Humira ® 

(Abbott Biotechnology Ltd.), and the IL-1 receptor antagonist Kineret ®(Amgen), and other marketed therapies makes it more difficult to 

successfully develop and commercialize rilonacept. This is one of the reasons we discontinued the development of rilonacept in adult rheumatoid 

arthritis. In addition, even ifrilonacept is ever approved for sale, it will be difficult for our drug to compete against these FDA approved TNF

antagonists in indications where both are useful because doctors and patients will have significant experience using these effective medicines. 

Moreover, in such indications these approved therapeutics may offer competitive advantages over rilonacept, such as requiring fewer injections. 

There are both small molecules and antibodies in development by third parties that are designed to block the synthesis of interleukin- I or 

inhibit the signaling of interleukin- I. For example, Eli Lilly and Company and Novartis are each developing antibodies to interleukin- I and 

Amgen is developing an antibody to the interleukin-I receptor. It has been reported that Novartis has commenced advanced clinical testing of its 

IL-1 antibody in Muckle-Wells Syndrome, which is part of the group ofrare genetic diseases called CAPS. Novartis' IL-1 antibody and these 

other drug candidates could offer competitive advantages over rilonacept. 
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The successful development of these competing molecules could delay or impair our ability to successfully develop and commercialize 
rilonacept. For example, we may find it difficult to enroll patients in clinical trials for rilonacept if the companies developing these competing 
interleukin- I inhibitors commence clinical trials in the same indications. 

We are developing rilonacept for the treatment of a group of rare diseases associated with mutations in the CIAS 1 gene. These rare genetic 
disorders affect a small group of people, estimated to be between several hundred and a few thousand. There may be too few patients with these 
genetic disorders to profitably commercialize rilonacept in this indication. 

The successful commercialization of our product candidates will depend on obtaining coverage and reimbursement for use of these products 
from third-party payers and these payers may not agree to cover or reimburse for use of our products. 

Our products, if commercialized, may be significantly more expensive than traditional drug treatments. Our future revenues and profitability 
will be adversely affected if United States and foreign governmental, private third-party insurers and payers, and other third-party payers, 
including Medicare and Medicaid, do not agree to defray or reimburse the cost of our products to the patients. If these entities refuse to provide 
coverage and reimbursement with respect to our products or provide an insufficient level of coverage and reimbursement, our products may be 
too costly for many patients to afford them, and physicians may not prescribe them. Many third-party payers cover only selected drugs, making 
drugs that are not preferred by such payer more expensive for patients, and require prior authorization or failure on another type of treatment 
before covering a particular drug. Payers may especially impose these obstacles to coverage on higher-priced drugs, as our product candidates 
are likely to be. 

We are seeking approval to market rilonacept for the treatment of a group of rare genetic disorders called CAPS. There may be too few 
patients with CAPS to profitably commercialize rilonacept. Physicians may not prescribe rilonacept and CAPS patients may not be able to afford 
rilonacept if third party payers do not agree to reimburse the cost ofrilonacept therapy and this would adversely affect our ability to 
commercialize rilonacept profitably. 

In addition to potential restrictions on coverage, the amount ofreimbursement for our products may also reduce our profitability. In the 
United States, there have been, and we expect will continue to be, actions and proposals to control and reduce healthcare costs. Government and 
other third-party payers are challenging the prices charged for healthcare products and increasingly limiting, and attempting to limit, both 
coverage and level of reimbursement for prescription drugs. 

Since our products, including rilonacept, will likely be too expensive for most patients to afford without health insurance coverage, if our 
products are unable to obtain adequate coverage and reimbursement by third-party payers our ability to successfully commercialize our product 
candidates may be adversely impacted. Any limitation on the use of our products or any decrease in the price of our products will have a material 
adverse effect on our ability to achieve profitability. 

In certain foreign countries, pricing, coverage and level ofreimbursement of prescription drugs are subject to governmental control, and we 
may be unable to negotiate coverage, pricing, 
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and reimbursement on terms that are favorable to us. In some foreign countries, the proposed pricing for a drug must be approved before it may 
be lawfully marketed. The requirements governing drug pricing vary widely from country to country. For example, the European Union provides 
options for its member states to restrict the range of medicinal products for which their national health insurance systems provide reimbursement 
and to control the prices of medicinal products for human use. A member state may approve a specific price for the medicinal product or it may 
instead adopt a system of direct or indirect controls on the profitability of the company placing the medicinal product on the market. Our results 
of operations may suffer ifwe are unable to market our products in foreign countries or if coverage and reimbursement for our products in 
foreign countries is limited. 

Risk Related to Employees 

We are dependent on our key personnel and ifwe cannot recruit and retain leaders in our research, development, manufacturing, and 
commercial organizations, our business will be. harmed. 

We are highly dependent on certain of our executive officers. If we are not able to retain any of these persons or our Chairman, our business 
may suffer. In particular, we depend on the services of P. Roy Vagelos, M.D., the Chairman of our board of directors, Leonard Schleifer, M.D., 
Ph.D., our President and Chief Executive Officer, George D. Yancopoulos, M.D., Ph.D., our Executive Vice President, Chief Scientific Officer 
and President, Regeneron Research Laboratories, and Neil Stahl, Ph.D., our Senior Vice President, Research and Development Sciences. There 
is intense competition in the biotechnology industry for qualified scientists and managerial personnel in the development, manufacture, and 
commercialization of drugs. We may not be able to continue to attract and retain the qualified personnel necessary for developing our business. 

Risks Related to Our Common Stock 

Our stock price is extremely volatile. 

There has been significant volatility in our stock price and generally in the market prices of biotechnology companies' securities. Various 
factors and events may have a significant impact on the market price of our common stock. These factors include, by way of example: 

progress, delays, or adverse results in clinical trials; 

announcement of technological innovations or product candidates by us or competitors; 

fluctuations in our operating results; 

public concern as to the safety or effectiveness of our product candidates; 

developments in our relationship with collaborative partners; 

developments in the biotechnology industry or in government regulation of healthcare; 

large sales of our common stock by our executive officers, directors, or significant shareholders; 

arrivals and departures of key personnel; and 

general market conditions. 
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The trading price of our common stock has been, and could continue to be, subject to wide fluctuations in response to these and other factors, 
including the sale or attempted sale of a large amount of our common stock in the market. Broad market fluctuations may also adversely affect 

the market price of our common stock. 

Future sales of our common stock by our significant shareholders or us may depress our stock price and impair our ability to raise funds in 
new share offerings. 

A small number of our shareholders beneficially own a substantial amount of our common stock. As of September 30, 2007, our seven largest 

shareholders beneficially owned 42.3% of our outstanding shares of Common Stock, assuming, in the case of Leonard S. Schleifer, M.D. Ph.D., 

our Chief Executive Officer, and P. Roy Vagelos, M.D., our Chairman, the conversion of their Class A Stock into Common Stock and the 
exercise of all options held by them which are exercisable within 60 days of September 30, 2007. As of September 30, 2007, sanofi-aventis 
owned 2,799,552 shares of Common Stock, representing approximately 4.4% of the shares of Common Stock then outstanding. Under our stock 

purchase agreement with sanofi-aventis, sanofi-aventis may sell no more than 500,000 of these shares in any calendar quarter. If sanofi-aventis, 

or our other significant shareholders or we, sell substantial amounts of our Common Stock in the public market, or the perception that such sales 
may occur exists, the market price of our Common Stock could fall. Sales of Common Stock by our significant shareholders, including sanofi
aventis, also might make it more difficult for us to raise funds by selling equity or equity-related securities in the future at a time and price that 

we deem appropriate. 

Our existing shareholders may be able to exert significant influence over matters requiring shareholder approval 

Holders of Class A Stock, who are generally the shareholders who purchased their stock from us before our initial public offering, are entitled 
to ten votes per share, while holders of Common Stock are entitled to one vote per share. As of September 30, 2007, holders of Class A Stock 
held 26.2% of the combined voting power of all of Common Stock and Class A Stock then outstanding. These shareholders, if acting together, 
would be in a position to significantly influence the election of our directors and to effect or prevent certain corporate transactions that require 
majority or supermajority approval of the combined classes, including mergers and other business combinations. This may result in our company 
taking corporate actions that you may not consider to be in your best interest and may affect the price of our Common Stock. As of 
September 30, 2007: 

our current executive officers and directors beneficially owned 12.9% of our outstanding shares of Common Stock, assuming 
conversion of their Class A Stock into Common Stock and the exercise of all options held by such persons which are exercisable within 
60 days of September 30, 2007, and 30.2% of the combined voting power of our outstanding shares of Common Stock and Class A 
Stock, assuming the exercise of all options held by such persons which are exercisable within 60 days of September 30, 2007; and 

our seven largest shareholders beneficially owned 42.3% of our outstanding shares of Common Stock, assuming, in the case of Leonard 
S. Schleifer, M.D., Ph.D., our Chief Executive Officer, and P. Roy Vagelos, M.D., our Chairman, the conversion of their 
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Class A Stock into Common Stock and the exercise of all options held by them which are exercisable within 60 days of September 30, 
2007. In addition, these seven shareholders held 49.6% of the combined voting power of our outstanding shares of Common Stock and 
Class A Stock, assuming the exercise of all options held by our Chief Executive Officer and our Chairman which are exercisable within 
60 days of September 30, 2007. 

Tile anti-takeover effects of provisions of our charter, by-laws, and of New York corporate law, could deter, delay, or prevent an acquisition 
or other "change in control" of us and could adversely affect tile price of our common stock. 

Our amended and restated certificate of incorporation, our by-laws and the New York Business Corporation Law contain various provisions 
that could have the effect of delaying or preventing a change in control of our company or our management that shareholders may consider 
favorable or beneficial. Some of these provisions could discourage proxy contests and make it more difficult for you and other shareholders to 
elect directors and take other corporate actions. These provisions could also limit the price that investors might be willing to pay in the future for 
shares of our common stock. These provisions include: 

authorization to issue "blank check" preferred stock, which is preferred stock that can be created and issued by the board of directors 
without prior shareholder approval, with rights senior to those of our common shareholders; 

a staggered board of directors, so that it would take three successive annual meetin~s to replace all of our directors; 

a requirement that removal of directors may only be effected for cause and only upon the affirmative vote of at least eighty percent 
(80%) of the outstanding shares entitled to vote for directors, as well as a requirement that any vacancy on the board of directors may be 
filled only by the remaining directors; 

any action required or permitted to be taken at any meeting of shareholders may be taken without a meeting, only if, prior to such 
action, al I of our shareholders consent, the effect of which is to require that shareholder action may only be taken at a duly convened 
meeting; 

any shareholder seeking to bring business before an annual meeting of shareholders must provide timely notice of this intention in 
writing and meet various other requirements; and 

under the New York Business Corporation Law, a plan of merger or consolidation of the Company must be approved by two-thirds of 
the votes of all outstanding shares entitled to vote thereon. See the risk factor immediately above captioned "Our existing shareholders 
may be able to exert significant irifluence over matters requiring shareholder approval. " 

In addition, we have a Change in Control Severance Plan and our chief executive officer has an employment agreement that provides 
severance benefits in the event our officers are terminated as a result of a change in control of the Company. Many of our stock options issued 
under our 2000 Long-Term Incentive Plan may become fully vested in connection with a "change in control" of our company, as defined in the 
plan. 
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Item 6. Exhibits 

(a) Exhibits 

Exhibit 
Number 

10.1* 

12.l 

31.1 

31.2 

32 

Descri tion 

- First Amendment to Lease, by and between BMR-Landmark at Eastview LLC and Regeneron Pharmaceuticals, Inc., effective as 
of October 24, 2007. 

- Statement re: computation of ratio of earnings to combined fixed charges. 

- Certification of CEO pursuant to Rule 13a-14(a) under the Securities Exchange Act of 1934. 

- Certification of CFO pursuant to Rule 13a- l 4(a) under the Securities Exchange Act of 1934. 

- Certification of CEO and CFO pursuant to 18 U.S.C. Section 1350. 

* Portions of this document have been omitted and filed separately with the Commission pursuant to requests for confidential treatment 
pursuant to Rule 24b-2. 
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SIGNATURE 

Pursuant to the requirements of the Securities Exchange Act of 1934, the Registrant has duly caused this report to be signed on its behalf by the 

undersigned thereunto duly authorized. 

Date: November 7, 2007 

Regeneron Pharmaceuticals, Inc. 

By: Isl Murray A. Goldberg 
Murray A. Goldberg 
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Chief Financial Officer, Treasurer, and 
Assistant Secretary 
(Principal Financial Officer and 
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Exhibit 10.1 

* Confidential Materials Omitted And Filed Separately With The Securities And Exchange Commission. Asterisks Denote Omissions. 

FIRST AMENDMENT TO LEASE 

This First Amendment to Lease (this" Amendment") is entered into as of September 14, 2007 (the" First Amendment Date") by and 
between BMR-Landmark at Eastview LLC, a Delaware limited liability company (" Landlord "), and Regeneron Pharmaceuticals, Inc., a New 
York corporation(" Tenant"). 

RECITALS 

(A) Landlord and Tenant are parties to that certain Lease (the" Lease") dated as of December 21, 2006, pursuant to which Landlord 
(a) leases the Premises (as defined in the Lease) to Tenant and (b) has provided Tenant an option (the" Expansion Option") to expand the 
Premises and take occupancy of the entire New Multiple Tenant Building. All capitalized terms used but not otherwise defined herein shall have 
the meanings given such terms in the Lease. 

(B) Tenant has delivered to Landlord the Expansion Notice. 

(C) Landlord and Tenant desire to amend ce1tain terms of the Lease, as set fmth below, to reflect their understanding with respect to such 
terms and the addition of the Expansion Space (as defined below) to the Premises. 

AGREEMENT 

NOW, THEREFORE, Landlord and Tenant, in consideration of the mutual promises contained herein and for other good and valuable 
consideration, the receipt and sufficiency of which are hereby acknowledged, and intending to be legally bound, agree as follows: 

A. Amendments 

1. Expansion Space. The Lease is hereby amended to include the first floor of the New Multiple Tenant Building, as depicted on Exhibit A 
attached to the Lease (the " Expansion Space "), so that such space constitutes a part of, and is included within the meaning of, the "New 
Multiple Tenant Building Premises", the "New Premises" and the "Premises", as such terms are used in the Lease. The Expansion Space shall be 
delivered to Tenant together with the rest of the New Multiple Tenant Building Premises in accordance with the terms of the Lease, so that the 
entire New Multiple Tenant Building will be leased to Tenant. Except as specifically provided otherwise herein or in the Lease, all of the terms 
and conditions set forth herein and in the Lease shall apply to the Expansion Space. The description of the Expansion Space set forth on Exhibit 
A attached hereto is hereby added to the description of the New Multiple Tenant Building Premises on Exhibit A to the Lease. The mere exercise 
by Tenant of the Expansion Option and any additional Landlord Work required to be performed to deliver possession of the Expansion Premises 
in the condition and on the date provided in the Lease, shall not constitute a Tenant Delay under this Lease. 

2. Estimated Term Commencement Date. Section 2.6 of the Lease is hereby amended by replacing the date "March 6, 2008" where such 
date appears therein with the date "June 20, 2008". 
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3. Exhibit F. Exhibit F to the Lease is hereby amended by (i) replacing the value "$68,107,092", where such value appears in the letter 

therein, dated December 12, 2006, from David Surette to Steve Marshall, with the value "68,159,687" and (ii) replacing the Schedule of Values 

therein with the Schedule of Values attached hereto as Exhibit B. 

B. Miscellaneous 

1. This Amendment shall be governed by, construed and enforced in accordance with the laws of the state in which the Premises are located, 

without regard to such state's conflict of law principles. 

2. Tenant and Landlord each represents and warrants to the other that it has had no dealings with any real estate broker or agent in connection 

with the negotiation of this Amendment other than Studley, Inc. ("Broker"), and that it knows of no other real estate broker or agent that is or 

might be entitled to a commission in connection with this Amendment. Landlord shall compensate Broker in relation to this Amendment 

pursuant to a separate agreement between Landlord and Broker 

3. Each of Landlord and Tenant represents that, except as amended hereby, the Lease has not been modified and remains in full force and 

effect and the individual or those individuals signing this Amendment on behalf of Landlord or Tenant (respectively) have the power, authority 

and legal capacity to sign this Amendment on behalf of and to bind all entities, corporations, partnerships, limited liability companies, joint 

venturers or other organizations and entities on whose behalf said individual or individuals have signed. 

4. This Amendment may be executed in one or more counterparts, each of which, when taken together, shall constitute one and the same 

document. 

Remainder of Page Intentionally Left Blank. 
Signature Page Follows. 

2 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 470



IN WITNESS WHEREOF, the parties hereto have executed this Amendment as of the date first above written. 

LANDLORD: 

BMR-Landmark at Eastview LLC, 
a Delaware limited liability company 

By: Isl Matthew G. McDevitt 
Name: Matthew G. McDevitt 
Title: Regional Executive Vice President 

TENANT: 

Regeneron Pharmaceuticals, Inc., 
a New York corporation 

By: Isl Murray A. Goldberg 
Name: Murray A. Goldberg 
Title: Senior Vice President, Finance & 
Administration and Chief Financial Officer 
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EXHIBIT A 

EXPANSION SPACE 

EXHIBIT A 

EXPANSION SPACE DESCRIPTION 

The Expansion Space is the entire first floor of the New Multiple Tenant Building, along with the remaining portions of the basement and 
penthouse. The Rentable Area of the Expansion Space shall be defined as follows: 

* 

First floor= 33,169 square feet 
Basement= I, 738 square feet 
Penthouse= 849 square feet 
Total Rentable Area of Expansion Space= 35,756 square feet* 

The Lease incorrectly ~eferences total Rentable Area of Expansion Space as 35,755 square feet. 
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EXHIBITB 

SCHEDULE OF VALVES 

******* 
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Regeneron Pharmaceuticals, Inc. 
Computation of Ratio of Earnings to Combined Fixed Charges 

(Dollars in thousands) 

Years ended December 31, 
2002 2003 2004 2005 

Earnings:. _ __ --· · ·-- · _________ -·-
-----

Income (loss) from continuing 
operations before income 

2006 

Exhibit 12.1 

Nine months 
ended 

September 30, 
2007 

r FiBJ~~:~~: eq~i~ ~~e~te_e -__ -_-_--_-_-~(~~1:!~-~) $([~~:~~~) $1!,iig--~$(i~::~) __ ~(l~~· !~~) __ $(i~,~~~, 

.- Amortization ofcapitalizedJnterest 33 -·- · .7L__ · · · 78 _____ -- · ' 73- ------ ·' 18~ 

,_ Inter~~ cap_ita.Hzed. _______ . ----'(..._2_22--')'-. _· ___ · _· _,,_(2_7_6 .... ) ______________ ··=~-------_-_"_-_--_-_·_· _-___,l 

Adjusted earnings $(110,887) $ (93,530) $55,703 $(81,691) $ (89,434) $ (82,226) 

.fiiedcharges:·:_ ... .::... -: .. :- -~-~-:_-~:__· 
Interestexpense $ 11,859 .. ·$ 11,932 $12,175- .$li,046 $ 12,043 _____ ._t 

~~:Interest capitalized:·.:_--: ~ _ __ -_-~ - - --- 222 ... -- .. 276 ~-·- - - ··-· - -- - -=-= ~~~- ·- -. 
Assumed interest component of 

rental charges 

Totaf fixelchai-g"es - . - ·- . 

Ratio of earnings to fixed charges 

1,604 1,900 

$ 13,685 ·s; . 14,108 

(A) (A) 

1,885 1 641 1,600 1,252 

3.96 (A) (A) (A) 

(A) Due to the registrant's losses for the years ended December 31, 2002, 2003, 2005, and 2006, and for the nine months ended September 30, 

2007, the ratio coverage was less than I :I. To achieve a coverage ratio of 1:1, the registrant must generate additional earnings of the 

amounts shown in the table below. 

Years ended December 31, 
2002 2003 2005 

Coverage deficiency $124,572 $107,638 $95,378 
2006 

$103,077 

Ninemontbs 
ended 

September 30, 
2007 

$92,511 
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I, Leonard S. Schleifer, certify that: 

Certification of CEO Pursuant to 
Rule 13a-14(a) under the Securities Exchange Act 

of 1934, as Adopted Pursuant to 
Section 302 of the Sarbanes-Oxley Act of 2002 

I. I have reviewed this quarterly report on Form 10-Q ofRegeneron Pharmaceuticals, Inc.; 

Exhibit 31. l 

2. Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to 

make the statements made, in light of the circumstances under which such statements were made, not misleading with respect to the period 

covered by this report; 

3. Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material 

respects the financial condition, results of operations, and cash flows of the registrant as of, and for, the periods presented in this report; 

4. The registrant's other certifying officer and I are responsible for establishing and maintaining disclosure controls and procedures (as 

defined in Exchange Act Rules l3a-15(e) and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 

13a-15(f) and l 5d-15(f)) for the registrant and have: 

a) Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our 

supervision, to ensure that material information relating to the registrant, including its consolidated subsidiaries, is made known 

to us by others within those entities, particularly during the period in which this report is being prepared; 

b) Designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed 

under our supervision, to provide reasonable assurance regarding the reliability of financial reporting and preparation of 

financial statements for external purposes in accordance with generally accepted accounting principles; 

c) Evaluated the effectiveness of the registrant's disclosure controls and procedures and presented in this report our conclusions 

about the effectiveness of the disclosure controls and procedures, as of the end of the period covered by this report based on 

such evaluation; and 
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d) Disclosed in this report any change in the registrant's internal control over financial reporting that occurred during the 
registrant's most recent fiscal quarter (the registrant's fourth fiscal quarter in the case ofan annual repott) that has materially 

affected, or is reasonably likely to materially affect, the registrant's internal control over financial reporting; and 

5. The registrant's other certifying officer and I have disclosed, based on our most recent evaluation of internal control over financial 

reporting, to the registrant's auditors and the audit committee of the registrant's board of directors (or persons performing the equivalent 

functions): 

a) All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting 

which are reasonably likely to adversely affect the registrant's ability to record, process, summarize and report financial 
information; and 

b) Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant's 

internal control over financial reporting. 

Date: November 7, 2007 Isl Leonard S. Schleifer 
Leonard S. Schleifer, M.D., Ph.D. 
President and Chief Executive Officer 
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I, Murray A. Goldberg, certify that: 

Certification of CFO Pursuant to 
Rule 13a-14(a) under the Securities Exchange Act 

of 1934, as Adopted Pursuant to 
Section 302 of the Sar banes-Oxley Act of 2002 

I. I have reviewed this quarterly report on Form l 0-Q of Regeneron Pharnrnceuticals, Inc.; 

Exhibit 31.2 

2. Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to 
make the statements made, in light of the circumstances under which such statements were made, not misleading with respect to the period 
covered by this report; 

3. Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material 
respects the financial condition, results of operations, and cash flows of the registrant as of, and for, the periods presented in this report; 

4. The registrant's other certifying officer and I are responsible for establishing and maintaining disclosure controls and procedures (as 
defined in Exchange Act Rules 13a-l 5(e) and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 
13a-15(f) and 15d-15(f)) for the registrant and have: 

a) Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our 
supervision, to ensure that material information relating to the registrant, including its consolidated subsidiaries, is made known 
to us by others within those entities, particularly during the period in which this report is being prepared; 

b) Designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed 
under our supervision, to provide reasonable assurance regarding the reliability of financial reporting and preparation of 
financial statements for external purposes in accordance with generally accepted accounting principles; 

c) Evaluated the effectiveness of the registrant's disclosure controls and procedures and presented in this report our conclusions 
about the effectiveness of the disclosure controls and procedures, as of the end of the period covered by this report based on 
such evaluation; and 
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d) Disclosed in this report any change in the registrant's internal control over financial reporting that occurred during the 
registrant's most recent fiscal quarter ( the registrant's fourth fiscal quarter in the case of an annual report) that has materially 
affected, or is reasonably likely to materially affect, the registrant's internal control over financial reporting; and 

5. The registrant's other certifying officer and I have disclosed, based on our most recent evaluation ofinternal control over financial 
reporting, to the registrant's auditors and the audit committee of the registrant's board of directors (or persons performing the equivalent 
functions): 

a) All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting 
which are reasonably likely to adversely affect the registrant's ability to record, process, summarize and report financial 
information; and 

b) Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant's 
internal control over financial reporting. 

Date: November 7, 2007 /s/ Murray A. Goldberg 
Murray A. Goldberg 
Senior Vice President, Finance & 
Administration, Chief Financial Officer, 
Treasurer, and Assistant Secretary 

/ 
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Certification of CEO and CFO Pursuant to 
18 U.S.C. Section 1350, 

As Adopted Pursuant to 
Section 906 of the Sar banes-Oxley Act of 2002 

Exhibit 32 

In connection with the Quarterly Report of Regeneron Pharmaceuticals, Inc. (the "Company") on Form 10-Q for the quarterly period ended 
September 30, 2007 as filed with the Secutities and Exchange Commission on the date hereof(the "Report"), Leonard S. Schleifer, M.D., Ph.D., 

as Chief Executive Officer of the Company, and Murray A. Goldberg, as Chief Financial Officer of the Company, each hereby certifies, pursuant 

to 18 U.S.C. § 1350, as adopted pursuant to§ 906 of the Sarbanes-Oxley Act of 2002, to the best of his knowledge, that: 

(1) The Report fully complies with the requirements of Section 13(a) or l5(d) of the Securities Exchange Act of 1934; and 

(2) The information contained in the Report fairly presents, in all material respects, the financial condition and results of operations of the 
Company. 

Isl Leonard S. Schleifer 
Leonard S. Schleifer, M.D., Ph.D. 
Chief Executive Officer 
November 7, 2007 

Isl Murray A. Goldberg 
Murray A. Goldberg 
ChiefFinancial Officer 
November 7, 2007 
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WHO Drug Information, Vol.20, No. 2, 2006 Proposed INN: List 95 

International Nonproprietary Names for 
Pharmaceutical Substances (l~N) 

Notice is hereby given that, in accordance with article 3 of the Procedure for the Selection of Recommended International 
Nonproprietary Names for Pharmaceutical Substances, the names given in the list on the following pages are under 
consideration by the World Health Organization as Proposed International Nonproprietary Names. The inclusion of a name 
in the lists of Proposed International Nonproprietary Names does not imply any recommendation of the use of the substance 
in medicine or pharmacy. 

Lists of Proposed (1-91) and Recommended (1-52) International Nonproprietary Names can be found in Cumulative List 
No. 11, 2004 (available in CD-ROM only). The statements indicating action and use are based largely on information 
supplied by the manufacturer. This information is merely meant to provide an indication of the potential use of new 
substances at the time they are accorded Proposed International Nonproprietary Names. WHO is not in a position either to 
uphold these statements or to comment on the efficacy of the action claimed. Because of their provisional nature, these 
descriptors will neither be revised nor included in the Cumulative Lists of INNs. 

Denominations communes internationales des 
Substances pharmaceutiques (DCI) 
11 est notifie que, conformement aux dispositions de !'article 3 de la Procedure a suivre en vue du choix de Denominations 
communes internationales recommandees pour les Substances pharmaceutiques les denominations ci-dessous sont mises 
a l'etude par !'Organisation mondiale de la Sante en tant que denominations communes intemationales proposees. 
L'inclusion d'une denomination dans les lisles de DCI proposees n'implique aucune recommandation en vue de !'utilisation 
de la substance correspondante en medecine ou en pharmacie. 

On trouvera d'autres lisles de Denominations communes internationales proposees (1-91) et recommandees (1-52) dans 
la Uste recapitufative No. 11, 2004 (disponible sur CD-ROM seulement). Les mentions indiquant les proprietes et les 
indications des substances sont fondees sur les renseignements communiques par le fabricant. Elles ne visent qu'a donner 
une idee de !'utilisation potentielle des nouvelles substances au moment ou elles son! l'objet de propositions de DCI. L'OMS 
n'est pas en mesure de confirmer ces declarations ni de faire de commentaires sur l'efficacite du mode d'action ainsi decrit. 
En raison de leur caractere provisoire, ces informations ne figureront pas dans les lisles recapitulatives de DCI. 

Denominaciones Comunes lnternacionales para 
las Sustancias Farmaceuticas (DCI) 
De conformidad con lo que dispone el parrafo 3 del "Procedimiento de Selecci6n de Denominaciones Comunes 
lntemacionales Recomendadas para las Sustancias Farmaceuticas", se comunica por el presente anuncio que las 
denominaciones detalladas en las paginas siguientes esttm sometidas a estudio por la Organizaci6n Mundial de La Salud 
como Denominaciones Comunes lntemacionales Propuestas. La inclusi6n de una denominaci6n en las listas de las DCl 
Propuestas no supone recomendaci6n alguna en favor del empleo de la sustancia respectiva en medicina o en farmacia. 

Las listas de Denominaciones Comunes lnternacionales Propuestas (1-91) y Recomendadas (1-52) se encuentran 
reunidas en Cumulative List No. 11, 2004 (disponible s61o en CD-ROM). Las indicaciones sobre acci6n y uso que aparecen 
se basan principalmente en la informaci6n facilitada por los fabricantes. Esta informaci6n tiene por objeto dar una idea 
unicamente de las posibilidades de aplicaci6n de las nuevas sustancias a las que se asigna una DCI Propuesta. La OMS 
no esta facultada para respaldar esas indicaciones ni para formular comentarios sobre la eficacia de la acci6n que se 
atribuye al producto. Debido a su caracter provisional, esos datos descriptivos no deben incluirse en las listas 
recapitulativas de DCI. 
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Proposed INN: List 95 WHO Drug Information, Vol.20, No. 2, 2006 

Proposed International Nonproprietary Names: List 95 
Publication date: 21 August 2006 
Comments on, or formal objections to, the proposed names may be forwarded by any person to the INN Programme of the 
World Health Organization within four months of the date of their publication in WHO Drug Information, i.e., for List 95 
Proposed INN not later than 21 December 2006. 

Denominations communes internationales proposees: Liste 95 
Date de publication:21 aout 2006. 
Des observations au des objections formelles a l'egard des denominations proposees peuvent etre adressees par toute 
personne au Programme des Denominations communes internationales de !'Organisation mondiale de la Sante dans un 
delai de quatre mois a compter de la date de leur publication dans WHO Drug Information, c'est a dire pour la Liste 95 de 
DCI Propos~es le 21 decembre 2006 au plus tard. 

Denominaciones Comunes lnternacionales Propuestas: Lista 95 
Fecha de la publicaci6n: el 21 de agosto de 2006 
Cualquier persona puede dirigir observaciones u objeciones respecto de las denominaciones propuestas, al Programa de 
Denominaciones Comunes lnternacionales de la Organizaci6n Mundial de la Salud, en un plazo de cuatro meses, contados 
desde la fecha de su publicaci6n en WHO Drug Information, es decir. para la Lista 95 de DCI Propuestas el 21 de 
diciembre de 2006 a mi\s tardar. 

Proposed INN 
{Lalin, English, French, Spanish) 

DC/ Proposee 

DC/ Propuesta 

abagovomabum* 
abagovomab 

abagovomab 

abagovomab 

116 

Chemical name or description: Action and use: Molecular formula 
Chemical Abstracts Service {CA$) registry number: Graphic formula 

Nom chimique ou description: Proprietes et indications: Formule brute 
Numero dans le registre du GAS: Formute developpee 

Nombre qufmico o descripci6n: Accion y uso: Formula molecular 
Numero de registro def GAS: Formula desarrollada 

immunoglobulin G1, anti-idiotype anti-[anti-(Homo sapiens cancer 
antigen 125, CA 125, MUC-16) Mus musculus monoclonal antibody 
OC125] Mus musculus monoclonal antibody ACA125, clone 3D5 
gamma1 heavy chain disulfide with clone 3D5 kappa light chain; 
(223-223":226-226":228-228") trisdisulfide dimer 
immunological agent, antineoplastic 

immunoglobuline G1, anti-idiolype anti-[anti-(Homo sapiens cancer 
antigen 125, CA 125, MUC-16) anticorps monoclonal murin OC125] 
anlicorps monoclonal murin ACA125, chaine lourdegamma1 du 
clone 3D5 unie par un pant disulfure a la chaine legere kappa du 
clone 3D5; dimere (223-223":226-226":228-228")-trisdisulfure 
agent immunologique, antineop/asique 

inmunoglobulina G1, anti-idiotipo anti-[anti-(Homo sapiens cancer 
antfgeno 125, CA 125, MUC-16) anticuerpo monoclonal murino 
OC125] anticuerpo monoclonal murino ACA125, cadena pesada 
gamma1 del clon 3D5 unida per un puente disulfuro a la cadena 
ligera kappa del clon 3D5; dimero (223-223":226-226":228-228")
trisdisulfuro 
agente inmunotogico, antineoptasico 
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acidum iodofilticum {1231} 
iodofiltic acid ('231) 

acide iodofiltique {'231) 

acido iodofiltico ('2'1) 

aclidinii bromidum 
aclidinium bromide 

bromure d'aclidinium 

bromuro de aclidinio 

Proposed INN: List 95 

792921-10-9 

Heavy chain/Chaine lourde/Cadena pesada 

QVKLQESGAE LARPGASVKL SCKASGYTFT NYWMQWVKQR PGQGLDWIGA so 
IYPGDGNTRY THKFKGKATL TADKSSSTAY MQLSSLASED SGVYYCARGE 100 
GNYAWFAYWG QGTTVTVSSA KTTPPSVYPL APGSAAQTNS MVTLGCLVKG ISO 

YFPEPVTVTW NSGSLSSGVH TFPAVLQSDL YTLSSSVTVP SSTWPSETVT 200 
CNVAHPASST KVDKKIVPRD CGCKPCICTV PEVSSVFI FP PKPKDVLTIT 250 
LTPKVTCVVV DISKDDPEVQ FSWFVDDVEV HTAQTQPREE QFNSTFRSVS 300 
ELPIMHQDWL NGKEFKCRVN SAAFPAPIEK TISKTKGRPK APQVYTIPPP 350 
KEQMAKDKVS LTCMITDFFP EDITVEWQWN GQPAENYKNT QPIMDTDGSY 400 
FVYSKLNVQK SNWEAGNTFT CSVLHEGLHN HHTEKSLSHS PGK 443 

Light chain/Chaine legere/Cadena ligera 

DIELTQSPAS LSASVGETVT ITCQASENIY SYLAWHQQKQ GKSPQLLVYN so 
AKTLAGGVSS RFSGSGSGTH FSLKIKSLQP EDFGIYYCQH HYGILPTFGG 100 
GTKLEIKRAD AAPTVSI FPP SSEQLTSGGA SVVCFLNNFY PKDINVKWKI ISO 

DGSERQNGVL NSWTDQDSKD STYSMSSTLT LTKDEYERHN SYTCEATHKT 200 
STSPIVKSFN RNEC 214 

(3RS)-15-[4-[' 2'I]iodophenyl]3-methylpentadecanoic acid 
radiopharmaceutical 

acide (3RS)-15-( 4-['23l]iodophenyl)-3-methylpentadecano'ique 
radiopharmaceutique 

acido (3RS)-15-( 4-[123I]iodofenil)-3-metilpentadecanoico 
preparacion farmaceutica radiactiva 

1237 48-56-1 

and enantiomer 
et enantiomere 
y enanti6mero 

(3~)-3-[(hydroxy)di(thiophen-2-yl)acetyloxy]-1-(3-phenoxypropyl)-

1,. -azabicyclo[2.2.2]octan-1-ylium bromide 
muscarinic receptor antagonist 

bromure de (3R)-3-[[hydroxybis(thiophen-2-yl)acetyl]oxy]-
1-(3-phenoxypropyl)-1-azoniabicyclo(2.2.2]octane 
antagoniste des recepteurs muscariniques 

br~muro de (3 R)-1-(3-fenoxipropil)-3-[(hidroxi)di(tiofen-2-il)acetiloxi]-

1,. -azabiciclo[2.2.2]octan-1-ilio 
antagonista de los receptores muscarinicos 

320345-99-1 
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afimoxifenum 
afimoxifene 

afimoxifene 

afimoxifeno 

afliberceptum• 
laflibercept 

aflibercept 

aflibercept 
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4-( 1-{4-[2-( di methylamino )ethoxy]phenyl}-2-phenylbut-1-enyl) phenol 
antiestrogen 

4-(1-(4-(2-( d imethyla mino )ethoxy]phenyl]-2-phe nylbut-1-enyl]phenol 
antioestrogene 

4-( 1-[ 4-(2-( d imetilamino )etoxi]fenil]-2-fen i lbut-1-enil]fenol 
antiestr6geno 

OH 

68392-35-8 

and Zisomer 
et l'isomere Z 
y el is6mero Z 

f
d·e, s-.432-lysine-[h_uman.vas .... c. u .. ,lar ~n .. d?thelial growth factor recepto~ 
1-(103-204)-pepbde (contammg lg-like C2-type 2 domain) fusion 

,proteiriwith human vascular,endotnelial growth factor receptor 
i'.2;(206-308)-peptide (containinirlg~like C2-type 3 domain fragment) 
!fusion, protein with human immunciglobulin G1-(227 C-terminal 
(resiilues)-peptide (Fe fragmeni)],i(2f1":211•:214-214')-bisdisulfide 
(dimer -- · 

( anrfiE_genesis inhibitor. 

(211-211 ':214-214')-bisdisulfure du dimere de la des-432-lysine
[recepteur 1 humain du facteur de croissance endothelial vasculaire
(103-204 )-peptide (contenant le domaine lg-like C2-type 2) proteine 
de fusion avec le recepteur 2 humain du facteur de croissance 
endothelial vasculaire-(206-308)-peptide (contenant un fragment du 
domaine lg-like C2-type 3) proteine de fusion avec 
l'immunoglobuline G1 humaine-(227 residus C-terminaux)-peptide 
(fragment Fe)] 
inhibiteur de /'angiogenese 

(211-211 ':214-214')-bisdisulfuro del dimero de la des-432-lisina
[receptor 1 humano del factor de crecimiento endotelial vascular
(103-204)-peptido (que contiene el dominio lg-like C2-tipo 2) 
protefna de fusi6n con el receptor 2 humano del factor de 
crecimiento endotelial vascular-(206-308)-peptido (que contiene un 
fragmento del dominio lg-like C2-tipo 3) protefna de fusi6n con la 
inmunoglobulina G1 humana-(227 restos C-terminales)-peptido 
(fragmento Fe)] 
inhibidor de la angiogenesis 
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aleglitazarum 
aleglitazar 

aleglitazar 

aleglilazar 

alferminogenum tadenovecum• 
alferminogene tadenovec 

alferminogene tadenovec 

alferminogen tadenovec 

Proposed INN: List 95 

(8457,71C78-0) 

I Mollrimer /,Monomerc / Mon6mero 

'! ~ g~~:ifw~~; ,"~~~~ i~ ~~:~. ~~-'=~.-~ G"t'"'i'."i"'c"'~-A""R~""~"'~'"'~"'~""i ~;;crc,Tc-·J""·~°'~L""K~=.~cc~ccgccci-c-~T°'I 
0

'.~~~ 

{~~~~~;~ ,~~~~'~;~~;f ·;~g~~:~~~ ~~i~::~~ ~~;~~~:~~ :;~: 
(RVHEKDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVVVD (250 
(VSHEDPEVKF:' NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDWLN i300 
1:GKEYKCKVsN· KALPAPIEKT· ISKAKGQPRE PQVYTLPPSR DELTKNQVSL foo 
;TCLVKGFYPS DfAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS ,'.i.100 

(~~9q§_~VFSCc!SVM~EALHNH YTQK~LSLSP_~- - - ,. \:!31 

!,Disulfide bridges location/ Position des p__Q!l_!!<!_isu!furej Pos1ciones de los Pl:'~E.t~~~ 
:30-790:10·-1'1_!,l2+·1Rsl_J124•.1Rs' 211-2117 
!;tt.1-~!·f. 246-306 246'-306' 352-4!0 ~5,?'_:410., 

(2S)-2-methoxy-3-{4-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy)-
1-benzothiophen-7 -yl}propanoic acid 
antidiabetic 

acide (2S)-2-methoxy-3-(4-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)= 
ethoxy]-1-benzothiophen-7 -yl]propanorque 
antidiabetique 

acido (2S)-3-{4-[2-(2-fenil-1,3-oxazol-5-metil-4-il)etoxi)-
1-benzotiofen-7 -il}-2-metoxipropanoico 
hipoglucemiante 

475479-34-6 

Recombinant human adenovirus 5 (replication-deficient, E1-deleted) 
containing a human fibroblast growth factor-4 cDNA sequence driven 
by a cytomegalovirus promoter 
gene therapy product - stimulates angiogenesis 

adenovirus 5 humain recombinant (replication-deficient, 
region E1-supprimee) contenant la sequence ADN-copie du 
facteur 4 de croissance du fibroblaste humain sous controle d'un 
promoteur de cytomegalovirus 
produit de therapie genique stimulateur de f'angiogenese 

adenovirus 5 humano recombinante (replicaci6n-<leficiente, con 
delecci6n E1) que contiene la secuencia DNA-copia del factor-4 de 
crecimiento de fibroblastos humanos controlado por un promotor de 
citomegalovirus 
producto para genoterapia,estimulante de la angiogenesis 

473553-86-5 
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Drug Evaluation 

VEGF Trap-Eye for the treatment 
of neovascular age-related 
macular degeneration 
James A Dixon, Scott CN Olivert, Jeffrey L Olson & Naresh Mandava 

University of Colorada Denver, Rocky Mountain Lions Eye Institute, Department of Ophthalmology. 

1675 North Aurora Cour; PO Box 6510, .Mail Stop F-731, Aurora, CO 80045-2500, USA 

Background: Age-related macular degeneration (AMD) affects > 14 million 

individuals worldwide. Although 90% of patients with AMD have the dry 

form, neovascular AMD accounts for the vast majority of patients Who 

develop legal blindness. Until recently, few treatment options existed for 

treatment of neovascular AMD. The advent of anti-VEGF therapy has sig

nificantly improved the safe and effective treatment of neovascular AMD. 

In addition to two anti-VEGF drugs currently in widespread use, ranibizumab 

and bevacizumab, a number of medications tnat·{~terrupt angiogenesis are 

currently under investigation. (One promising_new dru9,is aflibeTceQt~M® 

([@p,±Eye), a fusion protein that'blb~sfall isoforms'igf VtGF.-A,"and!placental) 

(gr'oviith factors-1 and -2. Obj~ctiv~JTo review t~''ttirre~l,l.Wfature and clini

cal trial data reg~rding VEGF _Trap-Ey':-tlqu,,the ~titme~~,)">f neovasc~lar 
AMD. Methods: Literature review. ,Results/conclus10n: ,V,EGF Trap-Eye Is a 

novel anti-VEGF therapy, with Phase•i1rnd II tri;irij~ta:·iM<aicatlng safety, toler-
~ ..... ..,. .... ..._ .. i),,"' cv : .... ~ ... 

ability and efficacy for the treatment of neovascular, AMD. Two Phase Ill clini-
(."',,,.._,, ,~", _. ~c,v 0',J 

cal trials (VIEW-1 and VIE\/¥;2) com,:>ar-fng y~GF'Jrap-Eye to ~an.ibizumab are 
currently continuing an'd),vill provioJ•titaUhsight into the clinical applicability 

of this drug. • ~'- VO• i';·"?~'-'~0 o-· ' 

Keywords: aflib~~t~AMD[anio~enel;"If~:\~:~!ari1ation;VEGE VEGF inhibition, VEGFTrap 
rJJ• r-1>"' ~v 0 ·,t "_/' 
V ~ .,:f:i f?><:" • 

Expert Opin. lnvestit DmgsJ2009)1i8(IO):l-8 
·\"'-' o,·,• ,. 

. ~~ \}>:S' ~z,'\ 
1. lnta:oductionSf''y 

Age-related macular degeneration (AMD) affects > 1.75 million individuals in the 

US and it is estimated that by 2020 this number will increase to almost 3 million [IJ. 

Worldwide, AMD is estimated to affect 14 million people 121. While the vast major

ity of patients suffering from AMD have the dry form, - 80 - 90% of patients who 

develop severe vision loss have the neovascular or 'wet' form of the disease (3J. Until 

recently, healthcare professionals had few options when it came to treating neovascular 

AMD. For many years, subfoveal choroidal neovascularization (CNV) was treated 

with argon laser therapy according to guidelines from the Macular Photocoagulation 

Study 14-12}. This treatment, in the setting of subfoveal disease, was unsatisfactory for 

a nwnber of reasons, including the limited benefits in visual stabilization and the 

high risk of inducing central vision deficits [13]. Treatment outcomes improved with 

the introduction of photodynamic therapy (PDT) which utilized a photosensitizing 

dye (vcrteporfin) to selectively target CNV. While more efficacious than previous 

treatments, patients receiving PDT failed to recover vision and continued to experi

ence a decline in visual acuity [14] and the treatment was of questionable cost 

effectiveness [15]. 

The more recent development of agents that inhibit VEGF has largely 

supplanted these previous treatments. The pathogenesis of CNV in the setting of 

10.1517/13543780903201684 © 2009 lnforma UK ltd ISSN 1354-3784 
All rights reserved: reproduction in whole or in part not permitted 
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VEGF Trap-Eye 

AMD is complex; however, there is overwhelming evidence 
that VEGF is a predominant mediator in its,.genesis. VEGF 
receptors are expressed by a number of important cell types 
in the eye, including vascular endothelial cells, choroidal 
fibroblasts, retinal pigment epithelial cells and inflammatory 
cells attracted by hypoxia (16-19]. Higher levels of VEGF 
expression have been demonstrated in animal models 120,211 

and human studies of eyes with AMD [17,22-24] and antago
nism of VEGF in both settings have definitively demon
strated inhibition of neovascularization and vascular permeability. 
VEGF-A is the predominant member of the VEGF family 
targeted by dmgs currently in widespread use; however, the 
group is also comprised of VEGF-B, VEGF-C, VEFG-D and 
placental growth factors-1 and -2. 

Systemic administration of bevacizumab is effective against 
neovascular AMD; however, systemic complications limit its 
use [25]. Accordingly, all anti-VEGF agents for neovascular 
AMD are administered only by inrravitreal injection. The two 
largest studies examining anti-VEGF therapy, the MARINA (26) 

and the ANCHOR (27,28] trials, were randomized, controlled, 
double-masked Phase III clinical trials that together evaluated 
monthly ranibizumab for the tream1ent of all types of neovas
cular AMD. In both trials, 94% of patients with neovascular 
AMD lost fewer than 15 letters of visual acuity at 12 and 
24 months when treated with ranibizumab. Surprisingly, as 
many as 40% of patients in the two trials improved by > 15 
letters from baseline at 2 years. Ranibizumab received the 
FDA approval for all types of neovascular AMO in 2006. 
Based on the results of these two landmark studies, anti-VEGF 
therapies for neovascular AMO have largely replaced previous 
treatment modalities. 

2. Background 

2.1 Overview of the market (unmet needs, 
competitor compounds/in clinical development) 
By far the most commonly used anti-VEGF drugs currently 
in use for neovascular AMD are ranibizumab and bevaci
zumab. Pegaptanib was the first anti-VEGF drug approved 
by the FDA for the treatment of AMO; however, it proved 
less efficacious than current treatments [13] (possibly due to 
its selective binding ofVEGF-165) and is no longer widely 
used in most countries. Ranibizumab is the only drug in 
widespread use currently approved by the FDA for treat
ment of neovascular AMO and is by far the most extensively 
studied [26,27,29,30). It is a recombinant monoclonal antibody 
fragment with a high binding affinity for all isotypes of 
VEGF-A. Bevacizumab, currently being used off-label for 
the treatment of AMD in the US, is a humanized whole 
antibody to VEGF-A used in oncology regimens that also 
binds all isotypes of VEGF-A. Although ranibizumab has 
been shown to have a higher affinity for VEGF-A, it is not 
clear if ranibizumab has superior efficacy to bevacizumab. 
Retrospective and small randomized studies have suggested 
similar efficacy profiles [31.32]. The Comparisons of Age-Related 

Macular Degeneration Treatment Trial (CATT) is a 2-year, 110 
multi-centered, randomized clinical trial comparing ranibi
zumab and bevacizumab for neovascular AMO. Enrollment 
began in February 2008. Despite the off-label status of beva
cizumab, it continues to be a popular treatment choice in the 
US because of the significantly reduced price of treatment 115 
($ 50 - 100 for bevacizumab versus $ 2000 for ranibizumab 
(2008 pricing)). 

As previously mentioned, the MARINA [261 and the 
ANCHOR [27,28] trials examined the efficacy of ranibizumab 
when administered monthly. The time and financial burden 120 
of monthly injections has led to the initiation of studies to 
examine the efficacy of alternative dosing schedules. In the 
PIER study [30), patients initially received monthly injections 
of ranibizumab for 3 months followed by quarterly injec-
tions. Although patient visual acuities actually improved at 125 
3 months, during the quarterly dosing segment visual acuity 
returned to baseline. The PrONTO study [29] looked at as 
needed (p.r.n.) dosing of ranibizumab after three consecutive 
monthly doses. The need for further injections was made on 
the basis of recurrent CNV as evidenced by worsening 130 
vision, retinal thickening on ocular coherence tomography 
(OCT) or abnormalities on fluorescein angiogram (FA). At 
2 years of follow up, 78% of patients had maintained vision 
and vision had improved by > 3 lines in 43% of patients 
with an average of five injections a year. These later studies 135 
seem to indicate that quarterly dosing is associated with 
poorer outcomes bur it may be possible to extend the time 
between injections if the patient is frequently monitored. 
However, even with the p.r.n. dosing utilized in the PrONTO 
study, patients are still required to make monthly visits to the 140 
office with frequent and expensive testing. 

The development of new drugs for neovascular AMO has 
thus focused on both improving efficacy and extending 
duration of action. Most new compounds in development 
are targeted toward inhibition of various steps in the VEGF 145 
signaling pathway. There are a number of drugs in develop-
ment that inhibit the downstream tyrosine kinase cascade 
activated by the binding of VEGF with its receptor 
(VEGFR). Vatalanib is an oral formulation that binds to all 
three VEGFRs and has recently completed Phase I/II study 150 
as adjuvant to PDT and ranibizumab [33]. Topical tyrosine 
kinase inhibitors currently undergoing Phase II clinical stud-
ies include pazopanib [34] and TG100801 [35]. Another 
approach utilizes siRNA to silence genes which express pro-
teins involved in angiogenesis. Bevasiranib, an siRNA that 155 
targets VEGF-A mRNA, showed encouraging Phase I and II 
data, but the Phase III trial was halted in March 2009 for 
projected failure to meet the primary end point [36]. An 

extra antiangiogenic target being developed is pigment 
epithelium-derived factor (PEDF), a potent inhibitor of new 160 
vessel growth. AdGVPEDF.11 D uses an adenovector to 
deliver the PEDF gene to target cells, resulting in the local 
production of PEDF in the treated eye. AdGVPEDF.11D 
has recently completed Phase I clinical trials [37]. Another 164 

2 ExpertOpin. /nvestig. Drugs(2009) 18(10) 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 490



165 recently discovered alternative pathway for decreasing angio
genesis involves inhibition of nicotinic acetylcholine recep
tors. ATG3 (mecamylamine), a topical formulation that 
inhibits the nicotinic acetylcholine receptors, has shown 
promising results in animal and Phase I trials and is currently 

170 undergoing a Phase II study [25). 

2.2 Introduction to compound 
VEGF Trap-Eye is a novel anti-VEGF drug currently in 
commercial development for the treatment of neovascular 

175 AMO by Regeneron Pharmaceuticals, Inc. (Tarrytown, NY, 
USA) in the US and in collaboration with Bayer HealthCare 
(Leverkusen, Germany) in global markets. Structurally, 
VEGF Trap-Eye is a fusion protein of key binding domains 
of human VEGFR-1 and -2 combined with a human IgG 

180 Fe fragment (Figure 1). Functionally, VEGF Trap-Eye acts as 
a receptor decoy with high affinity for all VEGF isoforms, 
binding more rightly than their native receptors. Unlike 
anti-VEGF drugs currently in use, VEGF Trap-Eye 1s 
designed to inhibit placental growth factors- I and -2 in 

185 addition to all isoforms of VEGF-A. 

190 ~~i/ii'!'/i;'~iiii,F, :.;.:10.n....._o:a::tH~e~r~===~ 
==-=-==-=:::.;;;;o"'"'-';.;.;.;m;;;u=a;;.:1..:.0;;.:n=. Both aflibercept 
Trap-Eye are manufactured in bioreactors from industry 
standard Chinese hamster ovary cells that overexpress the 
fusion protein. However, VEGF Trap-Eye undergoes further 

195 purification steps during manufacturing to minimize risk of 
irritation to the eye. VEGF 'frap-Eye is also formulated with 
different buffers and at different concentrations (for buffers 
in common) suitable for the comfortable, non-irritating, 
direct injection into the eye. 

200 
2.4 Pharmacodynamics 
The aflibercept dose that is administered in oncology settings 
is either 4 mg/kg every 2 weeks or 6 mg/kg every 3 weeks, 
which corresponds to 2 mg/(kg week) with either schedule. 

205 The highest intravitreal dose being used in pivotal trials for 
VEGF Trap-Eye is 2 mg/month, which corresponds to at 
least a 280-fold lower potential systemic exposure than in the 
oncology setting. Early trials with aflibercept administered 
intravenously for AMO indicated that doses of 0.3 mg/kg 

210 (21 mg total) were inadequate to fully capture systemic 
VEGF. Thus, the low intravitreal dose of 2 mg allows for 
extended blocking of VEGF in the eye, but would be pre
dicted to give negligible systemic activity as it will be rapidly 
bound to VEGF and inactivated. 

215 
2.s Pharmacokinetics and metabolism 
Aflibercept is cleared from circulation through two pathways: 
by binding to VEGF to form an inactive VEGF-aflibercept 

219 complex and by Fe-receptor or pinocytotic mediated pathways 
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that end in proteolysis, which are presumed to be similar to 220 
pathways that metabolize antibodies. At very high doses, free 
aflibercept has a terminal half-life of - 17 days in the circu
lation. The half-life of human intravitreal doses is unknown. 
Intravitreal primate doses of ranibizumab have a half-life of 
- 3 days [38]. At low blood levels, clearance of free afliber- 225 
cept is rapid as a result of binding to VEGF with picomolar 

affinity [39]. 

2.6 Clinical efficacy 
2.6.1 Phase I 
A Phase I, randomized, double-blind, placebo-controlled trial 
of intravenous aflibercept (oncology formulation) was com
pleted in 25 patients with AMO. Although systemic afliber-

230 

cept did demonstrate a dose-dependent decrease in retinal 
thickness, the study was halted due to concerns of dose- 235 
dependent toxicity when one patient developed hypertension 
and another proteinuria [40J. 

The safety, tolerability and biological activity of intravitreal 
VEGF Trap-Eye in treatment of neovascular AMD was eval
uated in the two-part Clinical Evaluation of Anti-angiogenesis 240 
in the Retina-I (CLEAR-IT-I) study l41J. The first part was 
a sequential cohort dose-escalation study in which 21 patients 

were monitored for safety, changes in foveal thickness on 
OC'T, best corrected visual acuity (BCVA) and lesion size on 
FA for 6 weeks. No adverse systemic or ocular events were 245 
noted and visual acuity remained stable or improved 2-: 3 
lines in 95% of patients with a mean increase in BCVA 
of 4.6 letters at 6 weeks [42). Patients showed substantially 
decreased foveal thickness [41). 

In the second part, 30 patients received a single intravitreal 250 
injection of either 0.5 or 4 mg of VEGF Trap-Eye and were 
followed for 8 week~. All patients were evaluated for their 
rates of retreatment, changes in BCVA, foveal thickness as 
well as change in total lesion size and area of CNY. Patients 
had ETDRS {Early Treatment of Diabetic Rctinopathy 255 
Study) BCVA ranging from 20/40 to 20/320 with any angio
graphic subtype of CNV at baseline. No serious adverse 
events or ocular inflammation was identified during the 
study. At 8 weeks, the mean decrease in retinal thickness in 

the low dose group was 63.7 µm compared to 175 µm for 260 
the high dose group. Of the first 24 patients to complete the 
study, 11 out of 12 patients in the 0.5 mg dose group 
required retreatrnent in a median of 64 days, compared with 
4 out of 12 in the 4 mg dose group who required retreatment 
in a median of 69 days [43]. 265 

VEGF Trap-Eye has also undergone a small open-label 
safety study for the treatment of diabetic macular edema 
(DME) [44]. The drug was administered as a single 4 mg 
intravitreal injection to five patients with longstanding dia

betes and several previous treatments for DME. The single 270 
injection resulted in a median decrease of central macular 
thickness measured by OCT of 79 µm. BCVA increased by 
9 letters at 4 weeks and regressed to a 3 letter improvement 
at 6 weeks. 274 
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Figure 1. Schematic diagram of VEGF Trap-Eye, a fusion 
protein of binding domains of VEGF receptors-1 and -2 
attached to the Fe fragment of human lgG. 

275 2.6.2 Phase II 
CLEAR-IT-2 trial [45] was a prospective, randomized, 
multi-center, controlled dose- and interval-ranging Phase II 
trial in which 157 patients were randomized to five dose 
groups and treated with VEGF Trap-Eye in one eye. The 

280 mean age of the group was 78.2 years and all angiographic 
subtypes of CNV were represented at baseline. The mean 
ETDRS BCVA in letters at baseline was 56. lwo groups 
received monthly doses of either 0.5 or 2.0 mg for 12 weeks 
(at weeks O, 4, 8 and 12) and three groups received quar-

285 terly doses of either 0.5, 2.0 or 4.0 mg for 12 weeks 
(at weeks O and 12). Following this fixed dosing period, 
patients were treated with the same dose of VEGF Trap-Eye 
on a p.r.n. basis. Criteria for re-dosing included an increase in 
central retinal thickness of:?: 100 µm by OC[ a loss of:?: 5 

290 ETDRS letters in conjunction with recurrent fluid by OCT, 
persistent fluid as indicated by OCT, new onset classic neo
va.scularization, new or persistent leak on FA or new macular 
subretinal hemorrhage. 

Patients initially treated with 2.0 or 0.5 mg ofVEGF Trap-
295 Eye monthly achieved mean improvements of9.0 (p < 0.0001) 

and 5.4 (p < 0.085) ETDRS letters with 29 and 19% gaining, 
respectively, :?: 15 ETDRS letters at 52 weeks. During the 
p.r.n. dosing period, patients initially dosed on a 2.0 mg 
monthly schedule received an average of 1.6 more injections 

300 and those initially dosed on a 0.5 mg monthly schedule 
received an average of 2.5 injections. The median time to first 
reinjection in all groups was 110 days and 19% of patients 
required no more injections at week 52. Patients in these two 

304 monthly dosing groups also displayed mean decreases in 

retinal thickness versus baseline of 143 µm (p < 0.0001) in the 305 
2.0 mg group and 125 pm (p < 0.0001) in the 0.5 mg group 
at 52 weeks as measured by OCT [45]. 

Patients in the three quarterly dosing groups also showed 
mean improvements in BCVA and retinal thickness; how-
ever, they were generally not as profound as the monthly 310 

injection group [45]. 

2.6.3 Phase fl/ 
A two part Phase III trial ofVEGF Trap-Eye was initiated in 
August of 2007. The first part, VIEW 1 (VEGF Trap: 315 
Investigation of Efficacy and safety in Wet age-related macular 
degeneration) [46] will enroll - 1200 atients with neovascu-

320 

ranil:51 m 111s e e eeKs After the first year 
of the study, patients will enter a second year of p.r.n. dosing 
evaluation. The VIEW 2 [47] study has a similar study design 325 
and is currently enrolling patients in Europe, Asia Pacific, 
Japan and Latin America. In both trials, the primary out
come will be the proportion of patients who maintain vision 
at week 52 (defined as a loss of < 15 ETDRS letters). 

330 
2.1 Safety and tolerability 
Based on Phase II study data, VEGF Trap-Eye seems to be 
generally well tolerated with no serious drug-related adverse 
events. In the 157 patients enrolled in CLEAR-IT 2 trial, 
there was one reported case of culture-negative endophthal- 335 
miris not deemed to be related to the study drug. There 
were also two deaths (one from pre-existing pulmonary 
hypertension and one from pancreatic carcinoma) and one 
arterial thromboembolic event (in a patient with a history of 
previous stroke) that occurred during the study period, but 340 
no serious systemic adverse events were deemed related to 
VEGF Trap-Eye administration. The most common adverse 
events reported in the study included conjunctiva! hemor
rhage (38.2%), transient increased intraocular pressure 
(18.5%), refraction disorder (15.9%), retinal hemorrhage 345 
(14.6%), subjective visual acuity loss (13.4%), vitreous 
detachment (11.5%) and eye pain (9.6%) [45]. 

3. Conclusion 
350 

Anti-VEGF therapy has vastly improved the treatment of 
neovascular AMD in terms of both safety and efficacy. The 
ANCHOR [26J and MARINA [27.2s1 trials have established 
ranibizumab as an effective therapy when dosed monthly. It 
has been shown to stabilize vision in 94% of patients and in 355 
almost 40% of patients vision will actually improve by 3 or 
more lines. However, the monthly dosing schedules used in 
these trials present a financial and time burden to patients 
and healthcare practitioners. The more recent PIER [30] and 359 

4 Expert Opin. lnvestig. Drugs (2009) 18(10) 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 492



360 PrONTO [29) trials have shown that ranibizumab is less 
effective when dosed quarterly, but it may be possible to 
extend the time between injections when patients are 
followed closely with frequent examinations and ancillary 
testing. The most effective dosing regimen and monitoring 

365 program for anti-VEGF therapy has yet to be firmly estab
lished but new treatments are aimed at extending and 
improving on the efficacy of ranibizumab. VEGF Trap-Eye 
differs from established anti-VEGF therapies in its higher 
binding affinity for VEGF-A and its blockage of placental 

370 growth factors-I and -2. Phase I data demonstrated accept
able safety and tolerability of VEGF Trap-Eye in the treat
ment of neovascular AMD. In Phase II study data, patients 
dosed in a similar fashion to the PrONTO trial demon
strated stabilization of their vision that was similar to previ-

375 ous studies of ranibimmab at I year. Of the greatest interest, 
patients dosed at 2.0 mg during the initial monthly dosing 
period required 1.6 injections on average during the p.r.n. 
dosing phase. While this number is difficult to compare 
directly to the number of injections required during the 

380 p.r.n. phase of the PrONTO ranibizumab study, it is prom
ising. A direct comparison of the efficacy ofVEGF Trap-Eye 
versus ranibizumab will be possible with the completion of 
two Phase III trials, the VIEW- I and -2 studies. 

385 4. Expert opinion 

The advent of anti-VEGF therapy for treatment of neovascu
lar AMD has revolutionized therapy for a common blinding 
disease. Before the development of pegaptanib, ranibizumab 

390 and bevacizumab, the diagnosis of neovascular AMD por
tended a prognosis of nearly universal decline in vision, and 
frequently loss of useful vision in the affected eye. 

Current treatment regimens with either ranibizumab or 
bevacizumab now afford stabilization of vision in > 90% 

395 of patients, with significant vision gain in one-third of all 
patients treated. There have been no significant, proven 
adverse systemic effects with the intraocular use of either 
drug. However, limitations of current therapy include the 
need for frequent intraocular injections, as often as 

400 monthly, without a defined stopping point. Each injection 
subjects patients to risks of cataract, intraocular inflamma
tion, retinal detachment and endophthalmitis. A signifi
cant time and financial burden falls on patients during 
their treatment course. 

405 Desirable attributes for emerging therapies for neovascular 
AMD include higher visual improvement rates and decreased 
dosing intervals. For other indications, time-release delivery 
methods have met with some success, including the follow
ing agents: intraocular steroids, including polymeric fluoci-

410 nolone and dexamethasone, lasting 3 years and 6 months, 
respectively [48-S0J, and for a single biologically active 
cytokine, ciliary neurotrophic factor, which is released for a 
period greater than l year by encapsulated, bioengineered, 

4 l 4 implanted cells [5 JJ. While efforts are underway to develop 
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encapsulated cell technology for sustained-release anti-VEGF 415 
therapy, no investigational drugs or devices have progressed 

yet to clinical trial enrollment. 
VEGF Trap-Eye represents the most promising anti-VEGF 

investigational drug that is currcncly in Phase III trial. VEGF 
Trap-Eye, a decoy VEGF receptor protein, binds all isoforms 420 
of free VEGF with high affinity, in addition to placental 
growth factor. In contrast to current anti-VEGF antibodies, 
which are rapidly cleared, the VEGF-VEGF Trap complex 
is relatively inert, and is degraded more slowly. Due to its 
high binding affinity and the ability to safely inject high 425 
doses into the eye, VEGF Trap-Eye may have longer dura-
tion of effect in the eye. Two Phase III studies in wet AMD, 
VIEW l and VIEW 2, are currently under way and seek to 

compare monthly ranibizumab to monthly or bimonthly 
VEGF Trap-Eye. 430 

Data from the Phase II study with VEG F Trap-Eye were 
positive and the results from the non-inferiority Phase III 
trials will esrablish its efficacy versus ranibizumab. Its adop
tion into clinical practice will depend on efficacy at 4 and 
8 week intervals. If effective at 4 week intervals only, VEGF 435 
Trap-Eye will be adopted into clinical practice if it offers a 
competitive price advantage over ranibizumab. If effective at 
8 week intervals, VEGF Trap-Eye offers the opportunity to 

significantly reduce treatment burden on patients and physi-
cians, and would probably find wide acceptance. The second 440 
p.r.n. dosing stage of the Phase III trial will also provide 
insight into whether VEGF Trap-Eye offers longer duration 
of treatment effectiveness than ranibizumab. 

Data from the VIEW-I and VIEW-2 trials will need to 

be interpreted by clinicians in the context of emerging adju- 445 
vane therapies that may extend the time between anti-VEGF 
therapy injections. Many clinicians now treat patients with 
anti-VEGF therapies in combination with verteporfin PDT. 
Randomized, open-label studies and one large retrospective 
case series database seem to indicate lower rctreatment rates 450 
and improved visual outcomes when compared with mono
therapy [52-55]. As a result, at least cwo prospective, randomized 
trials are currently underway co further examine combination 
verteporfin PDT and anti-VEGF treatments [56.57]. An extra 
combination treannent currently under study is the use of 455 
epiretinal brachytherapy with Strontium-90 combined with 
bevacizumab. A recently published small pilot study showed 
good safety and efficacy with a single application of epiretinal 
radiation and two bevacizumab injections after 12 months [58). 

A larger, multi-center Phase III trial is underway [59J. 460 
Anti-VEGF agents are currently only approved for the 

treatment of exudative AMD. The multifaccorial nature of 
DME, including non-VEGF mediated causes such as peri-
cyte and endothelial cell damage and tractional mecha
nisms, has made treatment of this condition difficult using 465 
current modalities. Clinical studies are underway with anti-
VEG F agents in DME and retinal vein occlusion. VEGF 
Trap-Eye is under Phase II investigation in DME and 
Phase III investigation in central retinal vein occlusion. The 469 
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FDA approval ofVEGF Trap-Eye for these indications would 

significantly add to the ophthalmologists' armamentarium for 

treatment of retinal vascular disease. 

promising investigational drug that, if approved, will improve 479 

. ophthalmologists' ability to treat neovascular AMD. 480 

Declaration of interest Eventually, injectable agents targeting the VEGF pathway 

may be supplanted by implantable devices that deliver polymer

bound drug or manufacture the protein in vivo. Further thera

pies for neovascular AMD such as targeted radiation may confer 

extra treatment benefit. In the meantime, VEGF Trap-Eye is a 
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Reviews/Comm en ta ri es/ ADA Statements 
REVIEW ARTICLE 

Advances in the Medical Treatment of 
Diabetic Retinopathy 
RAFAEL S1M6, MD, PHD 

CRISTINA HERNANDEZ, MD, PHD 

P roliferative diabetic retinopathy 
(PDR) remains the leading cause of 
blindness among working-age indi

viduals in developed countries (1). Dia
betic macular edema (DME), another 
important event that occurs in diabetic 
retinopathy, is more frequent in type 2 
than type 1 diabetes (2). Whereas PDR is 
the most common sight-threatening le
sion in type 1 diabetes, DME is the pri
mary cause of poor visual acuity in type 2 
diabetes. Because of the high prevalence 
of type 2 diabetes, DME is the main cause 
of visual impairment for diabetic patients 
(2). In addition, DME is almost invariably 
present when PDR is detected in type 2 
diabetes (3). Neovascularization caused 
by severe hypoxia is the hallmark of PDR, 
whereas vascular leakage caused by the 
breakdown of the blood retinal barrier 
(BRB) is the main event involved in the 
pathogenesis of DME ( 4 ,5). 

STANDARD TREATMENT
Although tight control of both blood glu
cose levels and hypertension is essential 
to prevent or arrest progression of the dis
ease, the recommended goals are difficult 
to achieve in many pati.ent.s and, conse
quently, diabetic retinopathy develops 
during the evolution of the disease. When 
PDR or clinically significant DME do ap
pear, argon-laser photocoagulation is cur
rently indicated, which the efficacy of has 
been widely demonstrated (6). However, 
the optimal period for laser treatment has 
frequently passed; moreover, it is not 
uniformly successful in halting visual de
cline. In addition, argon-laser photocoag
ulation is associated with moderate visual 
loss, some diminished visual field, re
duced color vision, and reduced contrast 
sensitivity. The presence of these symp-

toms led to the prevailing thinking that 
laser treatment prevents vision loss but 
rarely results in visual improvement. 

lntravitreal corticosteroids have been 
successfully used in the eyes of patients 
with persistent DME and loss of vision 
following the failure of conventional 
treatment (i.e., focal laser treatment and 
attention to systemic risk factors). How
ever, reinjections are commonly needed, 
and there are substantial adverse effects 
such as infection, glaucoma, and cataract 
formation (6). In addition, recent reports 
have shown that focal/grid photocoagula
tion is more effective and has fewer side 
effects than intravitreal triamcinolone for 
DME (7,8). 

Vitreoretinal surgery is an expensive 
and complicated treatment that should be 
carried out only by vitreoretinal special
ists experienced in this procedure, and it 
is normally reserved for the ultimately 
blinding complications of PDR, such as 
severe vitreous hemorrhage and second
ary retinal detachment. For these reasons, 
new pharmacological treatments based 
on the understanding of the pathophysi
o logical mechanisms of diabetic retinop
athy are needed. 

The paucity of relevant clinical stud
ies addressed to testing new drugs in dia
betic retinopathy is due, in part, to the 
necessity of long-term studies performed 
in large cohorts of diabetic patients by 
means of standardized masked grading of 
retinal photographs. Although there is no 
fixed rule, the duration of the trial must be 
consistent with the natural history of dia
betic retinopathy and, consequently, at 
least 5 years seems to be necessary for sep
arating the behavior of retinopathy in the 
intervention and control groups. In addi
tion, most clinical trials have been aimed 
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at evaluating the progression of diabetic 
retinopathy, whereas there have been few 
studies targeting prevention. All these 
caveats should be kept in mind when an
alyzing clinical trials on diabetic retinop
athy because they can significantly 
contribute to false-negative results. The 
presence of diabetic retinopathy in non
diabetic subjects is another challenge. 
Wong et al. (9), in a study that included 
more than 11,000 participants from three 
population cohorts, provide evidence 
that with the current fasting plasma glu
cose cutoff of 7 .0 mmol/1 used to diagnose 
diabetes, 7.4-13.4% of nondiabetic pa
tients had diabetic retinopathy. This find
ing, apart from questioning the current 
diagnostic criteria of diabetes, suggests a 
potential limit to the risk reduction for 
diabetic retinopathy that should be taken 
into consideration when interpreting the 
results of clinical trials. 

Recently, two pivotal studies have 
been published regarding the beneficial 
effects of two types of drugs (fenofibrate 
and candesartan) on diabetic retinopathy 
(10-12). These studies fulfill all the main 
requirements for obtaining a valid result: 
long-term follow-up (~5 years), a large 
cohort of diabetic patients, retinopathy 
assessed by standardized methods, and a 
significant number of patients without di
abetic retinopathy at study entry, thus al
lowing evaluation of the effectiveness of 
prevention. In advanced stages of diabetic 
retinopathy, intravitreous anti-vascular 
endothelial growth factor (VEGF) agents 
have emerged as new treatments. These 
drugs are yet to be approved for diabetic 
retinopathy treatment, but they are cur
rently used by ophthalmologists in se
lected cases of PDR and DME (13,14). 
This article discusses the current state of 
knowledge concerning these novelties in 
the medical treatment of diabetic retinop
athy and highlight areas where further 
studies and evidence are required. 

FENOFIBRATE- Fenofibrate is a 
peroxisorne proliferactor-activated re
ceptor (PPAR)-a agonist indicated for the 
treatment of hypertriglyceridemia and 
mixed dislipidemia. Its main action is to 
lower plasma triglyceride levels, but it 
also reduces total and LDL cholesterol, 
raises HDL cholesterol, and decreases 
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concentration of small LDL cholesterol 
particles and apolipoprotein B (15). Re
cently, Keech et al. (10) have reported re
sults concerning laser treatment for 
diabetic retinopathy from the FJELD (Fe
nofibrate Intervention and Event lower
ing in Diabetes) study. The main aim of 
this randomized controlled trial was to as
sess whether long-term lipid-lowering 
therapy using fenofibrate (a PPAR-a ago
nist) could reduce the need for laser treat
ment in a large cohort (n = 9,795) of type 
2 diabetic patients. The average follow-up 
was 5 years, and the end point was the 
need for laser treatment (a tertiary end 
point of the main study). In an intention
to-treat analysis, fenofibrate (200 mg 
once daily) reduced the frequency of laser 
treatment for macular edema by 31 % and 
for proliferative retinopathy by 30%. [n 
addition, in a substudy performed on pa
tients in whom retinal status was graded 
by fundus photography, fenofibrate was 
able to reduce the progression of existing 
retinopathy. Although this study has 
some limiting factors (16,17), the sub
stantial benefits obtained from reducing 
the need for laser treatment argue for con
sideration of using fenofibrate in the 
management of diabetic retinopathy. 
However, our poor knowledge of the 
mechanisms involved in its beneficial ef
fects in diabetic retinopathy might limit 
its potential impact on clinical practice. 
Theoretically, another PPAR-a apart from 
fenofibrate can also be beneficial for dia
betic retinopathy; however, at present 
this has been only demonstrated with 
fenofibrate. 

The rationale for FIELD was that ele
vated lipid levels in systemic circulation 
constitute a risk factor for diabetic reti
nopathy; therefore, long-term lipid
lowering therapy with fenofibrate could 
reduce the progression of diabetic reti
nopathy and the need for laser treatment 
in patients with type 2 diabetes. However, 
no relationship between serum lipids and 
the appearance or progression of diabetic 
retinopathy was detected. This is in agree
ment with other prospective studies 
showing that serum lipids are unrelated to 
the progression of diabetic retinopathy or 
the development of PDR (18,19). In addi
tion, the Collaborative Atorvastatin Dia
betes Study (CARDS), a randomized 
controlled trial of 2,830 patients with 
type 2 diabetes, did not find atorvastatin 
to be effective in reducing diabetic reti
nopathy progression (20). However, this 
study was limited by substantial missing 
data (only 65% of patients had retinopa-
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thy status recorded at baseline) and lack 
of photographic grading for diabetic reti
nopathy. Another randomized trial, the 
ACCORD-EYE study that is now in 
progress, could shed light on this issue 
(21). In this study, the effects oflipid con
trol (statin vs. fenofibrate added to a sta
tin) on the progression of diabetic 
retinopathy will be evaluated. There will 
be 4,065 participants recruited to the 
study at baseline for whom fundus pho
tographs will be taken within 4 months of 
randomization and again 4 years later. Al
though in the FIELD study there was 
no relationship between the quantitative 
levels of serum lipids and diabetic retin
opathy, it is unknown whether the effec
tiveness of fenofihrate in modulating the 
qualitative properties of lipoproteins (i.e., 
reducing remnants and small dense LDL 
particles) can contribute to its beneficial 
effects. In addition, it should be noted 
that the mechanisms regulating intra
retinal lipid transport rather than serum 
levels might be more important in the 
pathogenesis of diabetic retinopathy. In 
this regard, we have recently shown that 
apolipoprotein Al (apo-Al) is overex
pressed in the retina of diabetic patients 
(22). Apo-Al is a key factor for the in
traretinal transport of lipids, thus pre
venting lipid deposition and lipotoxicity, 
and it is also a potent scavenger of reactive 
oxygen species. Therefore, apo-Al could 
play an important role in protecting the 
retina from oxidative stress. These find
ings have led us to hypothesize that the 
retinas from diabetic patients have a 
higher content of apo-Al as a protective 
mechanism; consequently, patients with 
less capacity for apo-Al production by 
the retina will be more prone to develop 
lipid deposition (hard exudates) and ret
inal damage induced by oxidative stress. 
Fenofibric acid was shown to enhance 
transcription of the gene of apo-Al in the 
liver (23), macrophages, and fibroblasts 
(24), but whether this is also true at the 
retinal level remains to be elucidated. 

Other nonlipidic mechanisms by 
which fenofibrate could be effective in 
preventing or arresting diabetic retinopa
thy might be the following: 

1) PP AR-a is present in endothelial cells 
(25), and its activation by means of 
PPAR-a agonists has recently been 
shown to inhibit expression of VEGF 
receptor 2 (VEGFR2) and neovascu
larization in human umbilical endo
thelial cells (26). Varel et al. (27) have 
demonstrated that fenofibrate inhibits 
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angiogenesis in vitro and in vivo as 
well as basic fibroblast growth factor
induced angiogenesis in vivo. In addi
tion, in cells derived from human 
ovarian cancer, clofibric acid (a 
PP AR-a agonist) downregulates VEGF 
expression (28). Apart from its anti
proliferative effects, fenofibrate inhib
its the apoptosis induced by high 
glucose concentrations in human um
bilical endothelial cells (29). More
over, it has been demonstrated that 
fenofibrate prevents the apoptosis of 
human retinal endothelial cells in
duced by serum deprivation through a 
PPAR-a-independent but AMP
activated protein kinase-dependent 
pathway (30). This activation of the 
AMP-activated protein kinase path
way in endothelial cells could lead to 
an increase in endothelial nitric oxide 
synthase phosphorylation and nitric 
oxide production, thus resulting in 
beneficial effects on endothelial func
tion (31). 

2) PPAR-a is associated with anti
inflammatory and antioxidant activity 
(32). It has been reported that PPAR-a 
activation induces the expression and 
activation of antioxidant enzymes, 
such as superoxide dismutase and glu
tation peroxidase (33), and that acti
vation of PP AR-a induces apoptosis of 
human monocyte-derived macro
phages (34). In addition, PPAR-a ac
tivators inhibit the expression of 
vascular cell adhesion molecules on 
the endothelium (35). This effect 
might be useful in preventing leuko
stasis (the inappropriate adherence of 
leukocytes to the endothelium), 
which is essential in the pathogenesis 
of PDR. 

3) PP AR-a activation also has a neuro
protective effect (33,36). This could 
be important in preventing neuroreti
nal degeneration, an early and crucial 
event that occurs in diabetic retinopa
thy even before vascular abnormalities 
can be detected (37). 

4) The breakdown of the BRB, caused by 
the disruption of tight junctions and 
subsequent leakage, is the main factor 
accounting for DME (6). Because of 
the notable effect of fenofibrate in pre
venting DME progression, it would be 
worthwhile to explore whether fenofi
brate is able to reduce the increased 
permeability that exists in diabetic 
retinopathy. 
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Medical treatment for diabetic retinopathy 

Future research on the potential ef
fects of fenofibrate in all these areas will be 
essential for understanding its beneficial 
effects in diabetic retinopathy, and it will 
also be critical for using this drug as an 
adjunct in the management of diabetic 
retinopathy. 

BLOCKING THE RENIN• 
ANGIOTENSIN SYSTEM - Obser
vational and clinical trials have shown 
that blood pressure is an important mod
ifiable risk factor for diabetic retinopathy 
and that lowering high blood pressure 
significantly reduces the development 
and progression of retinopathy in both 
type 1 and type 2 diabetic patients 
(38,39). The blockade of the renin
angiotensin system (RAS) with an ACE in
hibitor or by using angiotensin II type 1-
receptor (ATl-R) blockers is one of the 
most used strategies for hypertension 
treatment in diabetic patients. Apart from 
the kidney, the RAS system is expressed 
in the eye ( 40). In addition, there is grow
ing evidence that RAS activation in the eye 
plays an important role in the patho
genesis of diabetic retinopathy (40). 
Therefore, apart from lowering blood 
pressure, the blockade of the RAS could 
also be beneficial per se in reducing the 
development and progression of diabetic 
retinopathy. 

The major components of RAS have 
been identified in ocular tissues and are 
overexpressed in the diabetic retina. An
giotensin II (AT) binds and activates two 
primary receptors, ATl-R and AT2-R. In 
adult humans, activation of the ATl-R ex
pressed in endothelial cells and pericytes 
dominates the pathological states ( 40). 
A Tl-R activation by AT produced by the 
retina stimulates several pathways in
volved in the pathogenesis of diabetic ret
inopathy such as inflammation, oxidative 
stress, cell proliferation, pericyte migra
tion, remodelling of extracellular matrix 
by increasing matrix metalloproteinases, 
angiogenesis, and fibrosis (40). The RAS 
is upregulated concomitant with hy
poxia-induced retinal angiogenesis and is 
linked to AT-mediated induction of in
flammatory mediators and growth fac
tors, includingVEGF and platelet-derived 
growth factor (40,41). In addition, ATl-R 
activation by AT promotes leukostasis 
and neurodegeneration (40), two key el
ements in the pathogenesis of diabetic ret
inopathy. Most of these pathogenic 
actions are inhibited or attenuated by 
pharmacological blockade of the RAS ei
ther at levels of ACE or the AT receptors 
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and are accompanied by downregulation 
of VEGF and VEGFR-2 (40). Recently, 
Kim et al. (42) have shown that perindo
pril (an ACE inhibitor) attenuates VEGF
mediated BRB breakdown in rats with 
streptozotocin-induced diabetes. In addi
tion, it is also worthy of mention that can
desartan inhibited retinal accumulation 
of the advanced glycation end product 
pentosidine in spontaneously diabetic 
Torii rats (43). Apart from reducing mi
crovascular disease, there is growing evi
dence pointing to neuroprotection as a 
relevant mechanism involved in the ben
eficial effects of angiotensin receptor 
blockers in diabetic retinopathy ( 44-46). 

On these experimental bases, it 
would be reasonable to postulate that RAS 
blockade can promote higher beneficial 
effects in diabetic retinopathy than other 
antihypertensive agents. However, stud
ies in type 2 diabetic patients with hyper
tension suggest that ACE inhibitors and 
angiotensin receptor blockers are not su
perior in preventing or arresting diabetic 
retinopathy to other drugs equally effec
tive in reducing blood pressure such as 
the [3-blocker atenolol ( 4 7) or calcium 
channel blocker nisoldipine (48). These 
prospective randomized studies suggest 
that lowering blood pressure seems to be 
much more important than the potential 
effect of RAS blockade in the diabetic eye. 
However, the question concerning the 
potential effect of RAS blockers in normo
tensive diabetic patients remains to be 
elucidated. In the EURODIAB Controlled 
Trial of Lisinopril in Insulin-Dependent 
Diabetes Mellitus (EUCLID), it was re
ported that in normotensive patients 
(blood pressure ::S 140/90 mmHg), either 
normoalbuminutic (85% of patients) or 
microalbuminuric, lisinopril (an ACE in
hibitor) had no effect in reducing the in
cidence of diabetic retinopathy but 
decreased its progression by two or more 
grades and decreased the progression to 
PDR (49). However, these results have 
been criticized because the placebo group 
had significantly higher levels of mean 
AlC than the treatment group. In fact, 
after adjusting for AlC, the observed dif
ferences in progression by two levels and 
progression to PDR disappear and only 
the progression by one level remained sig
nificant. Other limiting factors of this 
study were the short period of follow-up 
(2 years) and the fact that diabetic reti
nopathy was not the primary end point of 
the study. Therefore, although the 
EUCLID study supported the idea of an 
additional benefit of ACE inhibitors on 

diabetic retinopathy progression, it was 
underpowered for the eye-related out
come measures used. Furthermore, in the 
normotensive type 2 diabetic patients of 
the Appropriate Blood Pressure Control 
in Diabetes (ABC) study, Schrier et al. 
(50) showed that intensive blood pres
sure control decreased the progression of 
diabetic retinopathy. However, the re
sults were the same whether enalapril or 
nisoldipine was used as the initial antihy
pertensive agent. Therefore, the specific 
antihypertensive agent again appears to 
be less important than the achievement of 
the lower blood pressure values. 

The Diabetic Retinopathy Candesar
tan Trials (DIRECT) program was there
fore designed to answer the question of 
whether the blockade of RAS with A Tl-R 
blocker candesartan could prevent the in
cidence and progression of retinopathy in 
type 1 and type 2 diabetes independent of 
lowering blood pressure (11,12). This 
program consisted of three randomized 
double-blind placebo-controlled parallel
group studies: 1) a primary prevention 
study involving 1,241 type 1 diabetic pa
tients without diabetic retinopathy 
(DIRECT-Prevent 1), 2) a secondary pre
vention study involving 1,905 type 1 di
abetic patients with diabetic retinopathy 
(DIRECT-Protect 1), and J) a secondary 
prevention study involving 1,905 type 2 
diabetic patients with diabetic retinopa
thy (DIRECT-Protect 2). In each trial, pa
tients were randomized to receive 
candesartan (16-32 mg/day) or placebo 
and the median follow-up was 4.7 years. 
Patients with type 1 diabetes were eligible 
for inclusion if they were normoalbumin
uric and normotensive (blood pressure 
::;130/85 mmHg). For patients with type 
2 diabetes, the inclusion criteria were nor
moalbuminuria and either normal blood 
pressure without antihypertensive ther
apy or blood pressure ::5160/90 mmHg 
during treatment. The primary end point 
was the incidence of diabetic retinopathy 
in the primary prevention study and pro
gression of diabetic rctinopathy in the 
secondary prevention studies. In the 
DIRECT-Prevent 1 study, a nonsignifi
cant reduction (18% relative risk reduc
tion; P = 0. 0 51 )in the risk of incidence of 
diabetic retinopathy was observed. How
ever, in a post hoc analysis in which the 
primary end point was changed from a 
two-step increase to at least a three-step 
increase in the ETDRS scale, a significant 
difference was detected (35% relative risk 
reduction; P = 0.003). This beneficial ef
fect was attenuated but still significant af-
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ter the data were adjusted for duration of 
diabetes, AlC, and systolic blood pres
sure (26% relative risk reduction; P = 
0.046) (ll). In DIRECT-Protect 1, an 
identical progression of diabetic retinop
athy was found in the placebo and in the 
candesartan groups, thus suggesting that 
candesartan is not effective in preventing 
diabetic retinopathy progression (11). 
DIRECT-Protect 2 showed a nonsignif
icant reduction in the progression of di
abetic retinopathy (13% relative risk; 
P = 0.20). However, a significant in
crease in diabetic retinopathy regres
sion was observed (34%, P = 0.009), 
this effect being more evident in pa
tients with mild retinopathy (12). Thus, 
although the prespecified primary end 
point was not reached in the DIRECT 
program, data analysis suggests an over
all beneficial effect of candesartan in di
abetic retinopathy. 

The DIRECT results should be com
pared with the Action in Diabetes and 
Vascular Disease (ADVANCE) study, 
which included 11,140 type 2 diabetic 
patients (51). In this study, patients ran
domized to intensive glucose control with 
glicazide (modified release), as well as 
other drugs required to achieve AlC 
:56.5% and an ACE inhibitor-diuretic 
combination (perindopril-indapamide), 
presented the same 4-year incidence or 
progression of diabetic retinopathy as the 
placebo group. These results suggest the 
possibility that candesartan but not ACE 
inhibitors might have beneficial effects in 
diabetic retinopathy. However, it should 
be noted that unlike DIRECT, ADVANCE 
did not use standardized retinal photog
raphy and there was a lower rate of pro
gression of diabetic retinopathy, thus 
limiting the power of the study to detect 
any moderate effects of intervention on 
microvascular eye disease. 

INTRAVITREAL ANTI-VEGF 
AGENTS- VEGF has been identified 
as having a major role in the genesis of 
diabetic retinopathy, with increased lev
els in animals with experimental diabetes 
and in the vitreous of patients with dia
betic retinopathy. Intravitreal VEGF ad
ministration in experimental animals 
duplicates many features of diabetic reti
nopathy. Thus, agents that attenuate 
VEGF action are very attractive because 
they are able to reduce permeability and 
neovascularization, the hallmarks ofDME 
and PDR, respectively (4,52). 

In general, systemically administered 
drugs reach the retinochoroidal tissue via 
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blood circulation. However, because the 
BRB limits the influx of drugs into the ret
ina, large amounts of the drug must be 
administered to maintain therapeutic 
concentrations. Regarding anti-VEGF 
agents, this would lead to systemic inhi
bition of angiogenesis, which could com
promise critical vascular response to 

ischemic events in diabetic patients with 
cardiovascular, cerebrovascular, or pe
ripheral vascular disease. Moreover, hy
pertension and proteinuria (two 
surrogate markers of systemic VEGF inhi
bition) as well as the impairment of 
wound healing are other potential conse
quences of blocking VEGF and would be 
particularly worrying to the diabetic pop
ulation (14 ). By contrast, the local admin
istration of anti-VEGF agents into the eye 
by means of intravitreal injections would 
avoid systemic adverse effects. However, 
this is invasive and a skilled specialist is 
required. In addition, in order to maintain 
effective levels, frequently repeated injec
tions would be necessary, thus increasing 
local complications such as endoph
thalmitis, vitreous hemorrhage, retinal 
detachment, and traumatic cataract. Fur
thermore, although the eye is thought of 
as a closed and self-contained system, 
anti-VEGF drugs injected into the vitre
ous cavity pass into systemic circulation 
to varying degrees and could potentially 
cause the systemic adverse effects men
tioned previously (14,52). At present four 
anti-VEGF agents are available: pe
gaptamib sodium (macugen; Pfizer), 
ranibizumab (lucentis; Genentech/ 
Novartis), bevacizumab (avastin; Genen
tech), and aflibercept (Regeneron 
Pharmaceuticals/sanofi-aventis). 

Pegaptanib is a PEGylated (i.e., con
jugated to polyethylene glycol) neutraliz
ing RNA aptamer with an extremely high 
affinity for isoform 165 of VEGF 
(VEGF 165), which is the isoforrn that par
ticipates in pathological but not physio
logical neovascularization (53). Aptamers 
are modified nucleotides composed of 
single-stranded nucleic acids that adopt a 
specific three-dimensional conforma
tion, allowing them to bind with high 
specificity and affinity to molecular tar
gets in a manner similar to that of 
monoclonal antibodies. An important 
feature of aptamers is that they do not 
exhibit immunogenicity. Pegaptamib 
was approved by the U.S. Food and 
Drug Administration (FDA) for treat
ment of exudative (wet or neovascular) 
age-related macular disease (AMD) in 
December 2004. 
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Ranibimizumab is a full-length 
monoclonal antibody directed against 
VEGF. In contrast to pegaptamib, ranimi
zumab inhibits the biological acti.vity of 
all isoforms of human VEGF and could be 
immunogenic. The FDA approved ranibi
zumab for wet AMD in June 2006. 

Bevacizumab is an anti-VEGF agent 
similar to ranibizumab and was approved 
by the FDA in February 2004 for the treat
ment of disseminated colorectal cancer 
but not licensed for intraocular use. Nev
ertheless, intravitreal injection of bevaci
zumab has become a current off-label 
treatment by ophthalmologists for neo
vascular AMD because although it seems 
to be as effective as pegaptamib or rani-

. . . 

e-
6F.RQ, 

) of: l:iu
·==--=o~'::,j Afilbercept is currently being 
used in clinical trials for both exudative 
AMD and DME. Aflibercept has a higher 
binding affinity than other anti-VEGF 
agents. This higher binding affinity trans
lates into greater activity at lower biolog
ical levels and, consequently, a longer 
duration of action. 

The results of prospective clinical tri
als using pegaptanib and ranihizumab in 
patients with AMD have been very im
pressive and have led to the design of spe
cific trials for DME and PDR. At present, 
only a prospective double-blind multi
center dose-ranging controlled trial has 
been reported in diabetic patients (54). In 
this study 172 patients with DME were 
included, and the patients randomized to 
receive repeated intravitreal pegaptamib 
showed better visual outcomes (P = 
0.03), were more likely to show a reduc
tion in retinal thickness (P = 0.02), and 
needed less additional focal laser (P = 
0.04) at follow-up (36 weeks) than pa
tients who received intravitreal sham in
jections. Retrospective data analysis of the 
eyes of 16 patients with PDR also showed 
regression of neovascularization (55). 

Uncontrolled studies using ranibi
zumab and bevacizumab have also found 
a rapid regression of retinal neovascular
ization, improvement of visual acuity, 
and decrease of retinal thickness in DME, 
even in nonresponders to conventional 
treatment ( 14 ,56). However, the response 
to treatment ofDME by VEGF blockade is 
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not prolonged and is subject to significant 
variability. This is in distinct contrast to 
the rapid response of those with both iris 
and retinal neovascularization in PDR and 
of those with choroidal neovasculariza
tion in wet AMO (57). Interestingly, when 
the outcomes of intravitreal bevacizumab 
treatment of OME were compared with 
those of intravitreal cortisone (triamcino
lone acetonide), better outcomes in terms 
of reduction of foveal thickness and visual 
results were found with triamcinolone 
(58). The extent to which VEGF blockade 
is beneficial for DME is currently being 
investigated in prospective clinical trials. 
Apart from their potential as isolated 
treatments for PDR and DME, intravitreal 
anti-VEGF agents, in particular bevaci
zumab, have been shown to be useful in 
increasing the short-term response to 
panretinal photocoagulation in high-risk 
PDR and also seem to be efficacious and 
safe as an adjuvant treatment to vitrec
tomy i.n severe PDR or vitreous hemor
rhage (56). This is because intravitreal 
anti-VEGF agents reduce active neovas
cularization and vitreous hemorrhage, 
thus allowing a safe and efficient panreti
nal photocoagulation or pars plana vitrec
tomy to be performed while minimizing 
the risk of complications. Afhbercept has 
been recently tested in an exploratory 
study performed in five patients with 
OME (59). In this study, using a single 
intravitreal injection, Trap-Eye was well 
tolerated and preliminary evidence ofbio
activity was detected. Taken together, 
these promising results present a new sce
nario in the management of diabetic reti
nopathy. Nevertheless, larger studies 
investigating not only the effectiveness 
but also the systemic adverse effects of 
these agents in the diabetic population are 
still needed. 

It is possible that. a drug with more 
extensive and nonspecific anti-VEGF ac
tivity, such as pan-VEGF inhibitors 
(ranibizumab, bevacizumab, and afliber
cept), could be more effective than a drug 
such as pegaptamib that selectively tar
gets VEGF 165 . In this regard, pegaptamib 
is substantially less effective than ranibi
zumab in AMO treatment. By contrast, 
given that VEGF 165 plays an essential role 
in pathological but not physiological neo
vascularization, pegaptanib could be the 
best option for avoiding systemic adverse 
effecL<; in diabetic pati.ents. In addition, 
long-term intravitreous injections of pan
VEGF inhibitors could lead to retinal neu
rodegeneration and an increased risk of 
circulation disturbances in the choriocap-
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illaris (60). However, the theoretical ad
vantage of selective blocking of VEGF 165 

by pegaptamib in terms of both systemic 
and local side effects remains to be dem
onstrated in head-to-head clinical trials. 

CONCLUDING REMARKS 
AND FU'RIRE RESEARCH- Tight 
control of blood glucose levels and hyper
tension remains the key element for pre
venting or arresting diabetic retinopathy. 
However, two drugs (fenofibrate and can
desartan), originally not designed for 
treatment of diabetic retinopathy, have 
become new adjuncts in its management. 
The information drawn from clinical trials 
indicates that in normotensive diabetic 
patients, candesartan reduces the inci
dence of diabetic retinopathy in those 
with type 1 diabetes and favors diabetic 
retinopathy regression only in type 2 dia
betic patients with mild retinopathy. By 
contrast, fenofibrate, which has only been 
tested in type 2 diabetes, has no effect on 
the incidence of diabetic retinopathy. 
However, it reduces the progression of ex
isting diabetic retinopathy, thus lessening 
the need for laser treatment in both DME 
and POR, and this beneficial effect is 
unrelated to changes in serum lipids. 
Therefore, it would be reasonable to rec
ommend candesartan for type 1 diabetic 
patients ( with or without hypertension) at 
high risk to develop diabetic retinopathy 
and for type 2 diabetic patients with mild 
retinopathy, whereas fenofibrate seems to 
be a good option for type 2 diabetic pa
tients (with or without dyslipemia) with a 
wide range of diabetic retinopathy stages 
(from mild to severe nonproliferative di
abetic retinopathy). In addition, the ben
efit on diabetic retinopathy shown by 
fenofibrate and candesartan should be 
considered an extra value when treating 
dyslipernia and hypertension in diabetic 
patients. Nevertheless, the mechanisms 
by which candesartan and, in particular, 
fenofibrate exert their reported benefits 
need to be elucidated before these drugs 
can be launched (alone or in combina
tion) as new tools in the management of 
diabetic retinopathy. Another question 
needing specific research is whether such 
treatments could be administered topi
cally and directly into the eye in order 
to increase the benefits in diabetic 
retinopathy. 

In advanced stages of diabetic reti
nopathy, intravitreal delivery of anti
VEGF agents are currently used by many 
ophthalmologists despite the lack of 
phase 3 studies supporting their effective-

ness and safety. This is due to the success
ful results obtained in wet AMO and the 
promising preliminary data in diabetic 
retinopathy. Intravitreal injection permits 
antiangiogenic drugs to effectively reach 
the retina and theoretically overcomes the 
problem of the systemic blockade of an
giogenesis. However, this is an invasive 
procedure that can have complications 
such as endophthalmitis and retinal de
tachment and could even have deleteri
ous effects for the remaining healthy 
retina. This is especially important in di
abetic patients for whom long-term ad
ministration is expected. Apart from local 
side effects, anti-VEGF agents could also 
produce systemic complications because 
of their capacity to pass into systemic cir
culation. The effectiveness and safety of 
intravitreal anti-VEGF agents are being 
evaluated in several clinical trials. Mean
while, in order to minimize systemic ad
verse effects, it seems reasonable to avoid 
long-term treatment with anti-VEGF 
agents for patients with hypertension, 
proteinuria, renal failure, cardiovascular 
disease, and foot lesions with wound 
healing impairment. 

A future scenario will involve using a 
combination of anti-VEGF agents and la
ser photocoagulation or combining anti
angiogenic agents aimed at different steps 
of angiogenic cascade. This would proba
bly be more successful than single
molecule-specific approaches, would 
permit a decrease in the frequency of dos
ing, and would reduce adverse effects. Al
though it is premature at this stage to 
advocate such maneuvers, these aspects 
are certainly worth pursuing in future 
studies because they may suggest attrac
tive new strategies for improving the 
treatment of diabetic retinopathy. How
ever, it should be emphasized that, at 
present, the milestones in diabetic reti
nopathy treatment are the optimization of 
blood glucose levels, lowering of blood 
pressure, and regular fundoscopic 
screening. 

In summary fenofibrate, candesartan, 
and anti-VEGF agents are now in the ar
mamentarium for diabetic retinopathy 
treatment. Ophthalmologists and physi
cians treating diabetic patients should be 
aware of the potential usefulness of these 
drugs and work together not only in fu
ture research but also in establishing clin
ical guidelines that will include these 
newer medical treatments for diabetic ret
inopathy. Only such coordinated action, 
as well as competent strategies targeting 
prevention, will be effective in reducing 
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the burden and improving the clinical 
outcome of this devastating complication 
of diabetes. 
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Abstract Angiogenesis, the process by which new vessels are created from pre-existing vasculature, has become the 

subject of intense research in recent years. Increased rates of angiogenesis are associated with several disease 

states, including cancer, age-related macular degeneration (AMO), psoriasis, rheumatoid arthritis, and 

diabetic retinopathy. Vascular endothelial growth factor (VEGF) is an important modulator of angio

genesis, and has been implicated in the pathology of a number of conditions, including AMO, diabetic 

retinopathy, and cancer. AMO is a progressive disease of the macula and the third major cause of blindness 

worldwide. If not treated appropriately, AMO can progress to involve both eyes. Until recently, the 

treatment options for AMO have been limited, with photodynamic therapy (PDT) the mainstay of treat

ment. Although PDT is effective at slowing disease progression, it rarely results in improved vision. Several 

therapies have been or are now being developed for neovascular AMO, with the goal of inhibiting VEGF. 

These VEGF inhibitors include the RNA aptamer pegaptanib, partial and full-length antibodies ranibi

zumab and bevacizumab, the VEGF receptor decoy aflibercept, small interfering RNA-based therapies 

bevasiranib and AGN 211745, sirolimus, and tyrosine kinase inhibitors, including vatalanib, pazopanib, 

TG 100801, TG 101095, AG 013958, and AL 39324. At present, established therapies have met with 

great success in reducing the vision loss associated with neovascular AMO, whereas those still under 

investigation offer the potential for further advances. In AMD patients, these therapies slow the rate of 
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vision loss and in some cases increase visual acuity. Although VEGF-inhibitor therapies are a milestone in 

the treatment of these disease states, several concerns need to be addressed before their impact can be fully 

realized. 

Angiogenesis is a term used to describe the formation of new 

blood vessels from the pre-existing vasculature. This process is 

critical for several normal physiologic functions, including the 

development of embryos, wound healing, the female re

productive cycle, and collateral vascular generation in the 

myocardium. However, aberrant angiogenesis has been im

plicated in the progression of several disease states, including 

cancer, macular degeneration, diabetic retinopathy, rheuma

toid arthritis, and psoriasis. 

Under normal physiologic conditions, the process ofangio

genesis is well controlled, reflecting a perfect balance of 

endogenous angiogenic growth factors and suppressors. When 

angiogenic growth factors outnumber angiogenesis inhibitors, 

the balance shifts in favor of angiogenesis, a process termed the 

'angiogenic switch.'[11 Rigorous research in the field of angio

genesis has led to the identification of many regulators involved 

in this process. Angiogenesis is driven by the production of 

proangiogenic growth factors including vascular endothelial 

growth factor (VEGF), basic fibroblast growth factor (bFGF), 

interleukin-8, placental-like growth factor (PLGF), trans

fonning growth factor-~ (TGF~), nitric oxide synthetase, angio

poietin, platelet-derived growth factor (PDGF), pleiotrophin, 

and several others.£21 Activation by VEGF and other pro

angiogenic factors causes endothelial cells to release proteases 

that degrade the basement membrane. This allows endothelial 

cells to escape from the original vessel walls, proliferate, and 

extend toward the source of the angiogenic stimulus, using in

tegrins to mediate cell adhesion_[1,31 Angiogenesis can also be 

promoted by a deficiency in endogenous angiogenesis in

hibitors, which include angiostatin, canstatin, endostatin, var

ious heparinases, interferon-o:, -~, -y, thrombospondin, and 

othersPl 
The main purpose of this review is to summarize the physio

logic tole of VEGF, particularly within the eye, and its 

role in the development of age-related macular degeneration 

(AMD), and to highlight both the benefits and potential ad

verse effects of anti-VEGF-based therapy. 

1. Pathologic Angiogenesis and Anti-Angiogensis 

Therapies 

Research shows that angiogenesis accompanies the pro

gression of chronic inflammation. VEGF is over-expressed in a 
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number of proinflammatory conditions, including psonas1s 

and rheumatoid arthritis_[4,5l During tumorigenesis, lack of 

oxygen and other essential nutrients restricts tumor growth to 

1-2 mm_[3,61 In order to grow beyond this size, tumor cells must 

induce angiogenesis by secreting angiogenic growth factors. 

This angiogenic vascularization not only allows the tumor to 

grow, but also increases the rate of metastasis. Vessels formed 

by uncontrolled and unregulated angiogenesis are drastically 

different from those of the normal vasculature, being char

acterized by chaotic branching, hypoxia, and increased inter

stitial pressure. These irregularities might also hinder the ability 

of chemotherapeutic agents to reach desired drug concentra

tions within the tumor vasculatute. Thus, VEGF has become an 

attractive target of investigation for the treatment of various 

types of cancer. 

A wide range of therapies designed to inhibit angiogenesis 

have been developed and many more are currently under in

vestigation. Angiogenesis inhibitors are typically divided into 

two categories: direct or indirect. Direct angiogenesis inhibitors 

are designed to target endothelial cells and prevent their pro

liferation. Indirect therapies target proangiogenic growth fac

tors or their receptors. In general, endothelial cells are viewed as 

an excellent target for therapy because they are genetically more 

stable than cancer cells. In fact, it has been postulated that this 

stability reduces the likelihood of rapid mutation and acquired 

drug resistance_Pl Recent studies suggest, however, that tumor 

endothelial cells carry genetic anomalies that may confer drug 

resistance.l8•91 Interestingly, it has been suggested that tradi

tional therapies, such as radiation therapy, may actually work 

in part by targeting genomically stable endothelial cells, as these 

endothelial cells are still proliferaiing at a higher than normal 
rate_[s,91 

Indirect inhibition of angiogenesis can be further divided 

into two categories, those that amplify the effects ofangiogenic 

inhibitors and activate their associated pathways, or those that 

inhibit the activation of proangiogenic pathways. Currently, 

there are a number of angiogenic regulators and their receptors 

under investigation. For example, a recent phase II trial in

vestigating the use of a TGF~ antisense vaccine, belagenpu

matucel-L (Lucanix®), in patients with non-small cell lung 

cancer reported favorable results.P0J Focusing on 61 assessable 

patients with late-stage (IIIB and IV) disease, a 15% partial 

response rate was achieved and the estimated probabilities of 
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surviving I and 2 years were 68% and 52%, respectively. These 

results were favorable as compared with historic controls, and 

no significant adverse events were observed. Another promis

ing experimental strategy targeting TGFP employs the use of a 

soluble TGFP receptor, which specifically inhibits TGFP-1 and 
TGFp-3_[ll,l2J 

2. Pathogenesis of Age-Related Macular 

Degeneration (AMO) 

AMD is a multifaceted disease characterized by early sub

clinical changes at the choroidea-retinal pigment epithelium 

interface. Both the causal and formal pathogenesis of the dis

ease is still puzzling. The disease can progress into two distinct 

late forms, 'geographic atrophy' and 'choroidal neovascular

ization;' the underlying mechanism of this differential progres

sion remains unknownP3l Late changes are usually responsible 

for the dramatic loss in central function that has a devastating 

effect on quality oflife. In industrialized countries, the disease is 

a major cause of visual disability among persons over 60 years 

of age. Due to demographic right-shift and increased life ex

pectancy, AMD is not only a medical problem, but also has 

pronounced socio-economic effects. In the last few decades, 

treatment modalities have been based on the destruction or sur

gical removal of the neovascular complex. At present, however, 

the philosophical approach to treatment has changed to one of 

modifying disease pathology. AMD is a progressive disease 

that affects the central portion of the retina (the macula). In the 

earliest stage, deposits called drusen form in the area between 

the retinal pigment epithelium and the underlying choroid. 

Advanced AMD, which is responsible for profound vision loss, 

has two forms: dry and wet. The dry form of advanced AMD 

results from atrophy of the retinal pigment epithelial layer be

low the retina. There is currently no treatment option for this 

type of AMD. In wet AMD (neovascular AMD), neovascu

larization of the choroid occurs, resulting in blood and protein 

leakage. The seepage and scarring from these blood vessels 

eventually cause irreversible damage to the photoreceptors and 

can lead to vision lossY 3l Angiogenic growth factors, particu

larly VEGF, have been shown to be elevated in patients with the 

wet form of AMD and play a key role in the neovascularization 

process_[14l 

Intelligent targeting of the relevant factors and pathways 

involved in AMD should stop disease progression, reduce 

complications and improve vision. The first step into this new 

era has been accomplished with the introduction of anti

angiogenic agents. These new agents act either directly on 
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VEGF or indirectly on the VEGF signaling cascade. It is im

portant to bear in mind, however, that while VEGF contributes 

at a fundamental level to neovascular processes, it also acts in 

other physiologic pathways as weJJ.13l 

3. Biologic Activities of VEGF 

VEGF belongs to a family of dimeric glycoproteins within 

the superfamily of PDGFs. While VEGF, also known as 

VEGF-A, is the most comprehensively studied, other members 

of this family include VEGF-B, VEGF-C, VEGF-D, and 

PLGF.l15-16l VEGF-A has several·. isoforms (VEGF121 , 

VEGF 121b, VEGF145, VEGF165, VEGF189, and VEGF206) that 

arise from alternative splicing. Of these isoforms, VEGF 145 is 

the most abundant.l17l All VEGF ligands bind to tyrosine 

kinase receptors, causing the receptors to dimerize and auto

phosphorylate_ll8l Upon binding to its receptor, VEGF initiates 

a cascade of signaling events that begins with auto-phosphor

ylation of both receptor kinases, followed by activation of 

numerous downstream proteins, including phosphoinositide-3-

kinase (PBK), the Ras GTPase activating protein, Ras, mitogen

activated protein kinase (MAPK), and others.l19l VEGF-A binds 

to VEGF receptor (VEGFR)-1 (also known as fetal liver tyrosine 

kinase-I, or FLTl) and VEGFR-2 (also known as kinase insert 

domain receptor [KDR] or FLKl)_l 18l VEGFR-2 has a higher 

affinity for VEGF than VEGFR-1, and has been implicated in 

the potentiation ofangiogenesis_[l9J The function ofVEGFR-1 is 

less well defined, but seems to include recruitment of mono

cytesP9l VEGF-C and VEGF-D bind to a different receptor, 

VEGFR-3, which has been shown to mediate lymphangiogen

esis.P6l VEGF promotes the growth, migration, and proliferation 

of endothelial cells_[20-22J In addition, VEGF induces vasodilata

tion and enhances endothelial cell survivaJ.l20•21 l These biologic 

activities occur in few physiologic processes outside wound 

healing and ovulation, making VEGF an attractive target for 

therapy. 

4. Role of VEGF in AMO 

VEGF is over-expressed in patients diagnosed with AMD. 

In a recent study designed to determine the effect of VEGF 

over-expression in retinal pigment epithelial cells, investigators 

injected a recombinant adenovirus vector expressing rat 

VEGF 164 into the sub-retinal space of the rat eye_[i4J The ex

pression of VEGF messenger RNA (mRNA) was increased in 

retinal pigment epithelial cells and blood vessels became leaky 

10 days post-injection. By 80 days post-injection, new blood 
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vessels originating from the choriocapillarie were detected, 

ultimately leading to the fo1mation of choroidal neovascular 

membranes and death of photoreceptor cells. This study dem

onstrated that over-expression of VEGF in retinal pigment 

epithelial cells can induce vascular leakage, new choroidal 

blood vessel growth, choroidal neovascularization, and neural 

retina degeneration in the rat eye_[i 4J This process mirrors the 

mechanism of vision loss in AMO, supporting the idea that 

VEGF over-expression plays a key role in AMO. 

5. VEGF Inhibition in the Treatment of AMO 

Approved therapeutic agents as well as those currently in 

development that target VEGF employ one of several mecha

nisms of action to inhibit the VEGF functional pathway. One 

approach involves the use of monoclonal antibodies (mAbs) to 

target either VEGF or its receptors. Soluble VEGFRs with high 

affinity for VEGF have also been designed that prevent VEGF 

binding to its receptor on endothelial cells. Various small

molecule tyrosine kinase inhibitors (TKis) have been developed 

to specifically inhibit VEGFR tyrosine kinase activity. Two 

unique classes of drugs have emerged that target VEGF mRNA. 

The first is designed to target post-transcriptional modification 

ofVEGF mRNA and prevent protein translation ofVEGF;[23l 

the second involves the use of small interfering (si)RNA to 

prevent transcription of VEGF mRNA.C24l 

5. 1 Aptamer Therapy 

Pegaptanib (Macugen®) is approved by the US FDA for the 

treatment of wet AMD. Pegaptanib is an aptamer, a short RNA 

oligonucleotide that assumes a specific three-dimensional shape 

and binds with high affinity to target molecules. Pegaptanib 

reduces neovascularization by inhibiting a specific isoform 

of VEGF, VEGF 165. Efficacy and safety analyses were re

cently reported in two randomized, sham-controlled, clinical 

trialsP5•26l The two combined trials, known as the VISION 

(VEGF Inhibition Study in Ocular Neovascularisation) study, 

enrolled 1186 patients. Patients received either an intraocular 

injection of pegaptanib or a similar sham injection every 

6 weeks. Visual acuity (VA) was measured using Snellen eye 

charts, during which patients were asked to identify specific 

sized letters or lines at a set distance. [25,261 

The VISION study demonstrated a significant difference in 

loss of VA by 1 year in patients who received pegaptanib as 

compared with those who received sham injection (a loss of7.93 

letters for pegaptanib vs 15.05 letters for sham; p < 0.0001 ), 
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which was maintained at 2 years.[25•26l The risk of severe loss 

of VA (loss of 30 letters or more) from baseline was 22% in 

the sham-injection group and 10% in the pegaptanib group 

(p < 0.001). In addition, patients in the sham group were more 

likely to lose three or more Snellen lines from their vision as 

compared with the pegaptanib group at 1 and 2 years (p < 0.001 

and p < 0.05, respectively). These results indicate that peg

aptanib is effective in reducing vision loss in patients with 

several types of AMD.[25,261 

A study on the cost effectiveness of pegaptanib was per

fonned in 2005, from the perspective of the UK government.C26l 

The results showed that pegaptinib therapy had a mean incre

mental cost-effectiveness ratio of £8023 per vision year saved, 

well below the threshold of £20 000 per vision year saved. The 

therapy was deemed cost effective for the UK government.l26l 

5.2 Monoclonal Antibody Therapy 

The anti-VEGF mAb ranibizumab (Lucentis®) was ap

proved for the treatment of wet AMD in the US in 2006. In a 

2-year, phase III, randomized, double-blind, sham-controlled 

study, patients received either ranibizumab low dose (n = 238), 

ranibizumab high dose (n=240), or a sham injection adminis

tered intravitreally once monthly in one eye for 2 years. The 

primary outcome of VA was assessed by determining the 

number of patients who lost fewer than 15 letters from baseline. 

Compared with the sham-injection group, significantly higher 

numbers of patients in the ranibizumab groups were more likely 

to lose fewer than 15 letters (94.5% for high-dose ranibizumab 

and 94.6% for low-dose ranibizumab vs 62.2% for sham injec

tion; p < 0.001 ). r27l In fact, vision improvement was noted, with 

mean VA improving by about seven letters in the ranibizumab 

groups. By comparison, there was a decline of ten letters in the 

sham-injection group (p < 0.001). At the study conclusion, 

26.1 % and 33.3% of patients in the low- and high-dose ranibi

zumab groups, respectively, had a VA gain of 15 letters or more, 

compared with 3.8% of patients in the sham-injection group 

(p<0.00l)P71 These results were similar to and supported 

earlier phase I/II studies.[281 

Verteporfin photodynamic therapy (PDT) is indicated for 

wet, neovascular AMO. Prior to the advent of VEGF in

hibitors, it was the treatment of choice for wet AMO. Recently, 

ranibizumab was compared with verteporfin PDT in a 2-year, 

randomized, double-blind, multicenter triaJ.[291 Patients received 

either low- or high-dose ranibizumab or verteporfin PDT. Those 

patients who received ranibizumab had significantly better VA, 

as indicated by more patients losing fewer than 15 letters on 

Snellen charts. Also, more patients in the ranibizumab group 
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gained 15 or more letters (35. 7% in the low-dose and 40.3% in 

the high-dose ranibizumab groups) as compared with the ver

teporfin group (5.6%; p<0.001). Severe loss of VA, indicated 

by a decline of 30 letters or more, occurred in 13.3% of patients 

receiving verteporfin as compared with none receiving ranibi

zumab (p < 0.001). Two cases of presumed endophthalmitis and 

one case of serious uveitis were reported in the high-dose ra

nibizumab group, while no such events occurred in the verte

porfin or low-dose ranibizumab groupsP91 

More frequent administration (defined as <2 months mean 

inter-injection interval) of ranibizumab in the eye resulted in 

greater gain in VA (+2.3 lines at 6 months) than less frequent 

injections (+0.46 lines at 6 months; p=0.012))301 This study 

found that in a population of patients receiving as-needed in

jections of ranibizumab for exudative AMD, visual improve

ment was related to the frequency of injections received, but not 

to the resolution of fluid on optical coherence tomography. 

Thus, treatment with ranibizumab on a strictly as-needed basis 

may result in under-treatment and significantly less gain in 
VA.[301 

Bevacizumab is closely related to ranibizumab, differing in 

that it is a full-length humanized mAb against VEGF, whereas 

ranibizumab is an antigen binding fragment. Currently, bev

acizumab is approved by the FDA for first-line treatment of 

patients with colon cancer, but it is also used on a large scale off

label for the treatment of exudative AMD.[31 1 An early, non

randomized trial of bevacizumab in patients with wet AMD 

showed highly significant improvement in vision (mean change 

in ETDRS [Early Treatment Diabetic Retinopathy Study] 

letters, + 10) at4 and 8 weeks following intravitreal injection.[321 

Several small, head-to-head, randomized controlled trials 

subsequently showed that intravitreal administration of bev

acizumab was more efficacious than PDT in improving VA,l33-35J 

and the incidence of adverse effects was low. A recent meta

analysis of the effects ofbevacizumab in exudative AMD found 

that changes in VA associated with bevacizumab were similar 

to ranibizumb (+5.9-9.8 and +8.6 ETD RS letters, respectively). 

A major advantage of bevacizumab is cost, which is approxi

mately 1-5% of that associated with ranibizumab.£311 However, 

large-scale, randomized controlled trials are needed in order to 

establish the efficacy and safety of bevacizumab. 

5.3 Other VEGF-Targeting Approaches in AMD 

Several other therapies for AMD that target VEGF are 

currently being investigated in clinical trials. Aflibercept 

(VEGF Trap-Eye) is a receptor decoy that targets VEGF with 

higher affinity than ranibizumab and other currently available 
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anti-VEGF therapies.£36,371 Aflibercept is being studied in phase 

II trials as an intravitreal injection, as well as in two phase III 

clinical trials (VIEW-I and VIEW-2 [VEGF Trap-Eye: In

vestigation of Efficacy and Safety in Wet AMD]) comparing 

aflibercept to ranibizumab, which will provide important in

sight into the clinical applicability of this drug.l371 

Bevasiranib, the first small interfering RNA (siRNA) agent 

developed for, the treatment of neovascular AMD that has 

shown clinical promise, has an acceptable safety profile sup

ported by preclinical and clinical data.£381 Injected intra

vitreally, bevasiranib induces catalytic destruction ofmRNA to 

silence gene expression, thereby targeting de novo production of 

VEGF.£381 Bevasiranib does not appear to affect existing VEGF 

levels, suggesting that there may be a synergistic effect of 

combining bevasiranib with other anti-VEGF treatments, such 

as ranibizumab. Other siRNA-based therapies, such as those 

designed to target VEGFRs (e.g. AGN 211745), are also being 

investigated. Recently, it was shown that administration of a 

siRNA targeting hypoxia-inducible factor (HIF)-lct results in 

marked decreases in VEGF at the mRNA and protein levels 

within the retinal pigment epithelium.£391 Antagonism of HIF

lct, however, may lead to the over-activation of alternate 

transcription factors and their respective target genes, leading 

to less effective inhibition of angiogenesis.£401 siRNA targeting 

of VEGF, on the other hand, has the advantage of decreasing 

the production of several clinically important angiogenic fac

tors, thereby more effectively inhibiting angiogenesis.l401 Other 

potential therapies in development include pigment epithelium

derived factor-based therapies, nicotinic acetylcholine receptor 

antagonists, integrin antagonists, and sirolimus. 

6. Combined Therapies in AMD 

Anti-angiogenesis agents have largely supplanted PDT as a 

first-line therapy for exudative AMD. Clinical studies ex

amining combination treatments in AMD provide strong evi

dence that PDT in combination with anti-angiogenesis agent(s) 

may be more effective than monotherapeutic approaches.l411 

Available data suggest that PDT can potentially reduce the 

frequency with which intravitreal injections of anti-angiogenesis 

agents are required; anti-angiogenesis agents may in turn aug

ment the activity of PDT by inhibiting the counterproductive 

upregulation ofVEGF.l411 

The effect of combined PDT and intravitreal injection 

of ranibizumab was recently investigated in a pilot study in 

28 patients with occult choroidal neo-vascularizaion (CNV) 

with recent disease progression (n = 11) and CNV due to AMO 

(n = 17).£421 An intravitreal injection of ranibizumab was 
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administered within 12-24 hours after standard PDT, followed 

by two additional injections of ranibizumab after 1 and 2 months. 

PDT in combination with intravitreal ranibizumab was well 

tolerated and effective, with stabilization of VA in 96% of pa

tients. The combination of bevacizumab and low-dose PDT 

significantly reduced the number of bevacizumab treatments 

required over 6 mon'ths.l43J This particular study was powered 

to examine number of treatments, but not effects on VA; thus, 

further studies are required to explore visual outcomes. 

A retrospective, case series database study (registry) assessed 

outcomes for patients with CNV due to AMD treated with 

verteprofin PDT and bevacizumab.1441 The study included 1196 

patients with CNV due to AMD who were treated with one or 

more combination treatments of intravitreal bevacizumab 

1.25 mg administered within 14 days of verteporfin PDT. 

Combination therapy with PDT and bevacizumab led to vision 

benefit for most patients, particularly those who were treatment 

nai"ve at baseline_l44J The number of re-treatments was lower 

than published reports with either treatment delivered as 

monotherapy. Randomized clinical trials are underway to 

confirm these findings. 

Finally, the efficacy and safety of triple therapy consisting of 

single-session PDT, intravitreal bevacizumab, and intravitreal 

triamcinolone for the treatment of neovascular AMD was eval

uated in patients with subfoveal CNV secondary to AMD.l451 

This study concluded that single-session triple therapy might be 

a useful treatment option for neovascular AMD based on 

low retreatment rates, sustainable eradication of CNV, and 

achievement of visual gain. However, the risk and benefits of 

using intravitreal triamcinolone in addition to combined PDT 

and intravitreal bevacizumab warrant further evaluation. 

7. Comparative Efficacy of Different Therapies in AMD 

In a systematic review of pegaptanib and ranibizumab, it was 

shown that patients with AMD of any lesion type benefited 

from treatment with either agent on measures of VA as com

pared to sham and/or PDT treatment.l46l In addition, patients 

who continued treatment with either drug for up to 2 years 

appeared to maintain benefits. Cost-effectiveness analysis 

showed that the two drugs offer additional benefit over the 

comparators of usual care and PDT, but at increased cost.l461 

The relative benefit of each therapy was less clear, due in part to 

the lack of data from direct comparison head-to-head trials. 

The effects of different treatments on serious pigment epi

thelium detachment (PED) in AMD have been investigated.l47J 

Therapeutic results were significantly better in patients treated 

with bevacizumab and ranibizumab than in those treated with 

© 2010 Adis Doto Information BV. All rights reserved. 

Mousa & Mousa 

pegaptanib, or with a combination of PDT and intravitreal 

injection of triamcinolone acetonide. Even with treatment, 

tears of the retinal pigment epithelium or partial flattening of 

the PED always indicated a worse prognosis in eyes with exu

dative AMD than in eyes with CNV.l471 

A recent retrospective study compared the safety and effi

cacy of ranibizumab with bevacizumab in the treatment of 

patients with neovascular AMD.1481 Bevacizumab or ranibizu

mab treatment resulted in similar gains in VA and reductions in 

macular thickness, as documented each month following in

jection. Thus, intravitreal bevacizumab appears to be as safe 

and effective as intravitreal ranibizumab in the treatment of 

exudative AMD.l481 It is likely that a randomized controlled 

trial, if it can be done, will show that bevacizumab is equivalent 

to ranibizumab in tem1s of efficacy and safety.l311 In addition, 

there are currently no long-term results available to assess 

whether the effects of iliese therapies are long-lived or if alter

native angiogenesis pathways eventually overcome VEGF in

hibition, resulting in disease progression. 

8. Anti-VEGF Therapies in Other Indications 

Several novel classes of anti-angiogenesis targets are cur

rently under investigation for the treatment of various cancers 

and deserve mention, as their use could potentially be expanded 

for ocular indications such as AMD. 

8.1 Tyrosine Kinase Inhibition 

One of the most intensely investigated therapeutic strategies 

is the use of inhibitors of the tyrosine kinase cascade down

stream of the VEG FR to block the effects ofVEGF. Therapies 

currently in development in this category include vatalanib, 

TG 100801, pazopanib, AG 013958, and AL 39324. 

An oral, multi-targeted receptor TKI, sunitinib (SUl 1248), 

inhibits VEGFR-2, PDGF receptor (PDGFR), and FL T3, and 

has been shown to suppress leakage in an experimental mouse 

model ofCNV caused by AMD.l491 Inhibition of these tyrosine 

kinase receptors also prevents tumor growth, pathologic angio

genesis, and metastatic progression of certain cancers.l50l In 

patients with gastrointestinal stromal tumors who had pre

viously not responded to imatinib, sunitinib improved time to 

progression (TTP) and progression-free survival (PFS) as 

compared with placebo.l501 Sunitinib is currently approved by 

the FDA for gastrointestinal stromal tumors. 

Sorafenib (Nexavar®, BAY 43-9006) is a TKI that inhibits 

tumor angiogenesis by blocking the activation of several tyro

sine kinase receptors involved in neovascularization and tumor 
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progression, including VEGFR-2, VEGFR-3, PDGFR-B, 

FLT3, KIT, and p38-cx (MAPK14)_l51 -53J Sorafenib also in

hibits the activities of RAFI and BRAF, which are involved in 

the regulation of endothelial apoptosis.l51l In phase III trials, 

oral sorafenib prolonged PFS as compared to placebo in pa

tients with advanced clear-cell renal-cell carcinoma in whom 

first-line therapy had failed.l54l In addition, partial responses 

were significantly higher in the sorafenib group as compared 

with placebo. Treatment was associated with increased adverse 

events, including diarrhea, rash, fatigue, hand-foot skin reac

tions, hypertension, and cardiac ischemia. This study con

firmed . earlier phase II results showing that sorafenib 

significantly increased PFS in patients with advanced renal cell 

carcinoma_r55J Sorafenib is currently FDA approved for liver and 

renal cancer. 
AEE 788 is potent combined inhibitor of epidermal growth 

factor receptor (EGFR) and VEGFR. In vitro, AE 788 effec

tively inhibits EGFR and VEGFR phosphorylation, exerts 

anti-proliferative effects in a range of EGFR- and ErbB2 

(HER2)-overexpressing cell lines, and inhibits the proliferation 

of EGF- and VEGF-stimulated human umbilical vein endo

thelial cells.l56l In vivo, AEE 788 decreased tumor growth in 

several animal models of cancer, including tumors that over

express EGFR and/or HER2.l56l Oral administration of AEE 

788 resulted in high and persistent drug levels in tumor tissue, 

and inhibited VEGF-induced angiogenesis in a murine implant 

modeI.l56l AEE 788 is currently being studied in phase I clinical 

trials for cancer indications, and represents a potential candi

date for ocular trials, pending satisfactory efficacy and safety 

data. 
Axitinib (AG 013736) is an oral selective inhibitor of 

VEGFR-1, -2, and -3. In a phase II clinical trial of 52 patients 

diagnosed with metastatic renal-cell cancer who had experi

enced treatment failure with previous cytokine-based treatment 

regimes, axitinib was associated with two complete and 21 

partial responses, with an objective response rate of 44.2% and 

a median response duration of 23.0 months.l57l The primary 

endpoint was objective response (based on RECIST [Response 

Evaluation Criteria in Solid Tumors]), and secondary end

points were duration ofresponse, TTP, overall survival, safety, 

pharmacokinetics, and patient-reported health-related quality 

of life. Treatment-related adverse events included diarrhea, 

hypertension, fatigue, nausea, and hoarseness. Overall, the re

sults of this trial indicate that axitinib has clinical activity in 

patients with cytokine-refractory metastatic renal-cell cancer. 

Cediranib (AZD 2171) is a highly potent ATP-competitive 

inhibitor of recombinant KDR tyrosine kinase activity in vitro. 

AZD 2171 inhibits VEGF-stimulated proliferation and KDR 
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phosphorylation in human umbilical vein endothelial cells, and 

reduces vessel area, length, and branching in a fibroblast and 

endothelial cell model of vessel sprouting.l58l In vivo, AZD 2171 

inhibits the growth of tumor xenografts in various mouse 

models of carcinogenesis, including colon, lung, prostate, 

breast, and ovary.l58l The safety and efficacy of AZD 2171 was 

recently evaluated in a phase I clinical trial in patients with 

advanced solid tumors.f59l 

Vandetanib (Zactima®, ZD 6474) is an orally available in

hibitor ofVEGFR-2 and EGFR tyrosine kinase activity. In pre

clinical studies, vandetanib blocked in vivo phosphorylation of 

VEGFR and EGFR, and prevented the growth of transplanted 

human xenografts in nude mice.l60l However, a phase II trial of 

vandetanib in patients with previously treated metastatic breast 

cancer has yielded disappointing results.l61l Forty-six patients 

were enrolled, and the primary endpoint of objective response 

was not met (there were no objective responses reported). 

Diarrhea and rash were reported by 26% of patients; seven 

patients in the 300 mg cohort had asymptomatic prolongation 

of the QTc interval. These results indicate that vandetanib 

monotherapy is generally well tolerated, but has limited effi

cacy in patients with refractory metastatic breast cancer. 

Vatalanib (PTK 787, ZK 222584) is an oral angiogenesis 

inhibitor that targets all known VEGFRs, including VEGFR-

1, -2, and -3, PDGFR, and KIT. The feasibility and safety of 

PTK 787 in patients with advanced colorectal cancer was de

monstrated in a recent phase I study.l62l Expansion ofvatalanib 

in other indications, including AMD, has yet to be explored. 

Pazopanib (GW 786034) is a TKI that targets VEGFR-1, -2, 

and -3, PDGFR, and KIT. A phase I study demonstrated ac

tivity in various types of advanced solid tumors. f63l In a phase II 

trial, pazopanib treatment resulted in stable disease or partial 

response in 42% (25/60) of patients at 12 weeks.l641 Adverse 

events included hypertension, fatigue, diarrhea, nausea, and 

proteinuria. Surprisingly, no cases of hand-and-foot syndrome 

were reported and only one case of bleeding occurred. Results 

appear encouraging and phase II/III trials are underway. A 

placebo-controlled phase III trial is ongoing in patients with 

untreated or cytokine-treated renal-cell carcinoma.l65l 

Tivozanib (AV-951, KRN 951) is an oral TKI specific for 

VEGFR-1, -2, and -3. Tivozanib potently inhibits VEGF

induced VEGFR-2 phosphorylation in endothelial cells and 

blocks VEGF-dependent, but not VEGF-independent, activation 

of MAPKs and subsequent proliferation.l66l Following oral 

administration to rats, tivozanib decreased microvessel density 

within tumor xenografts and decreased VEGFR-2 phosphor

ylation within tumor endothelium.l66l Tivozanib also inhibited 

tumor growth in a wide variety of human tumor xenograft 
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models, including lung, breast, colon, ovarian, pancreas, and 

prostate.[661 A phase I clinical trial of tivozanib involving 

40 patients with advanced solid tumors has shown promising 

results. Notably, of the nine patients in the trial with renal-cell 

carcinoma, all achieved either a pa1iial response or stable disease, 

and one patient exhibited a response lasting >30 months.[67l 

Phase II trials of tivozanib are currently being conducted. 

Motesanib (AMG706) is an orally bioavailable inhibitor 

of VEGFR-1, -2, and -3, PDGFR, and KIT in preclinical 

models. The drug inhibits human endothelial cell proliferation 

induced by VEGF, but not by bFGF in vitro, and inhibits 

VEGF-induced vascular permeability in mice.[681 Oral admin

istration of motesanib potently inhibited VEGF-induced 

angiogenesis in a rat corneal model and induced regression 

of established A43 l xenografts.[681 In a phase I trial enrolling 

71 patients with advanced refractory solid tumors, the most 

frequent adverse events were fatigue, diarrhea, nausea, and 

hypertension.[69,7oJ Thirty four (61%) patients had stable dis

ease (at least through 1 month). Motesanib was well tolerated 

and there was evidence of antitumor activity. Additional studies 

of motesanib as monotherapy and in combination with various 

other agents are ongoing. 

8.2 Post-Transcriptional Control 

PTC 299 is a novel drug that acts to modulate VEGF at the 

post-transcriptional level by modifying the 5' and 3' untranslated 

regions of VEGF mRNA. Preclinical data has shown that PTC 

299 inhibits the production of all isoforms ofVEGF and blocks 

VEGF synthesis in a variety of tumor cell types, including breast, 

cervical, colorectal, gastric, lung, ovarian, pancreatic, prostate, 

and renal cancer cellsP31 In animal models, PTC 299 mono

therapy reduced the concentrations of VEGF in tumors and 

plasma, reduced tumor blood vessel density, and inhibited tumor 

growth.[231 In a phase I study enrolling 52 subjects, interim anal

ysis showed mild adverse events, including headache, dizziness, 

nausea, vomiting, and stomach discomfort_l25J No bleeding, 

clotting, hypertension, or proteinuria occurred. Thus, early clin

ical results indicate that PTC 299 is a promising therapeutic 

agent, with fewer adverse events than other anti-VEGF therapies. 

9. Issues with VEGF Inhibitors 

Although VEGF inhibitors represent the culmination of 

decades of research in the treatment of several disease states, a 

number of issues need to be addressed before their true benefit 

can be realized. It is difficult to measure the efficacy of VEGF 

inhibitors. In cancer, for example, although tumor regression 
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has occurred in some cases, angiogenesis inhibitors are not typ

ically cytotoxic; rather they will more often result in growth 

stasis. Thus, some of the current criteria used to define whether 

anti-VEGF therapies are efficacious may need to be modified. 

Monoclonal antibodies have historically been considered the 

'magic bullet' for therapeutic targeting of cytokines. However, 

there have been reports of endogenous antibodies that target these 

therapeutic mAbs, rendering them inactiveP11 One must therefore 

expect that these types of reactions will occur with anti-VEGF 

mAbs as well. In addition, pharmacoeconomic analysis is not 

advanced enough to justify the use of these expensive therapies. 

Agents that block VEGF or VEGFRs may very well block or 

potentiate the effects of other ligands as well. It is difficult to 

determine what the long-term effects of blocking VEGF and its 

receptors may be. In clinical trials, a frequent adverse event 

observed with most VEGF inhibitors is a dramatic increase in 

the rate of thromboembolic events_l72l Additional studies are 

needed to inform the determination by practitioners of which 

patient populations are at risk for an adverse event so as to 

tailor therapy accordingly. 
Common adverse effects of pegaptanib or ranibizumab in

jections include changes in vision or difficulties seeing, in

flammation of different parts of the eye, increased pressure 

inside the eye, and increased sensitivity to light.!271 Ranibizu

mab may raise the risk of stroke in elderly people, especially if 

they have already had a stroke. In addition, many adverse ef

fects may be caused by the actual injection procedure, rather 

than the drug itself, For example, the injections have been 

shown to carry a risk of infection_l271 

10. Beyond VEGF-Targeted Therapies 

VEGF inhibitors are a milestone in drug development. De

spite this, several issues (as mentioned above) make it unlikely 

that they will be useful in all patients. Again using the example 

of cancer, VEGF inhibitors appear to be valuable in many types 

of cancer, but not in all types, and trials using VEGF inhibitors 

either alone or in combination with chemotherapy have pro

duced mixed results. Thus, it will be helpful to have diagnostic 

testing available to detennine which patients would benefit 

from therapy. Ideally, patient populations would be identified 

that could benefit most by targeting a specific angiogenic 

growth factor or by treatment with a specific class of drug. 

More data are also needed on potential antagonism/synergy 

between certain agents in order to predict the most efficacious 

combinations, thereby enabling practitioners to overcome re

dundancies that are built into the angiogenic process. Emerging 

therapies that target different points in the angiogenic process 
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Table I. Current and investigational anti-vascular endothelial growth factor 

targets for age-related macular degeneration 

Compound 

Pegaptanib (Macugen®) 

Ranibizumab (Lucentis®) 

Bevacizumab (Avastin®) 

Aflibercept (VEGF Trap) 

Sunitinib (Sutent®) 

Sorafenib (Nexavar®) 

Vatalanib (PTK 787, ZK 222584) 

Pazopanib (GW 786034) 

Motesanib (AMG 706) 

Status 

US FDA approved 

US FDA approved 

US FDA approved 

Phase Ill 

US FDA approved 

US FDA approved 

Phase II (discontinued) 

Phase II 

Phase Ill 

may potentially have fewer adverse effects and benefit certain 

patient populations that cannot be treated with anti-VEGF 

therapies. Table I lists ongoing trials of agents that target dif

ferent mechanisms and regulators of angiogenesis. 

10. l Alternative Therapies in AMD 

Anecortave acetate (Retaane®) is an angiostatic cortisene 

that has been shown to be effective in the treatment of AMD_l73l 

In an uncontrolled clinical series of 19 patients (8 male, 11 female; 

average age, 78.8 years) with standardized documentation of 

VA, anecortave acetate 15 mg administered as a posterior jux

tascleral depot injection was safe and well tolerated, based on 

near acuity, need for magnification, and fluorescein angio

graphy_l73l The study concluded that in eyes with occult CNV 

without recent progression or with residual neovascular activity 

after PDT, anecortave acetate may be an alternative thera

peutic option before considering intravitreal anti-VEGF agents 

due to its less invasive character and lower risk profile. 

Several natural supplements or compounds derived from 

natural sources have been investigated in experimental models 

of CNV. Astaxanthin (AST), for example, is a carotenoid 

found in marine animals and vegetables that has been investi

gated for its effects on the development of experimental CNV in 

mice.l74l In this study, mice with laser photocoagulation

induced CNV who were treated with AST exhibited a significantly 

lower CNV volume as compared to vehicle-treated animals, 

suggesting that AST supplementation might be a viable thera

peutic strategy for suppressing AMO-associated CNV.l74l 

10.2 Radiotherapy in AMD 

Radiotherapy represents a prom1smg adjunct to anti

angiogenesis therapies for the control of CNV in AMD. 
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However, even though modern delivery systems permit rela

tively low dosages, there are risks of radiotherapy to ocular 

tissue, and its role remains questionable in light of advances in 

pharmacotherapy. l75l 

11. Conclusions 

Treatment of AMD prior to 2000 was limited to focal laser 

photocoagulation, a destructive procedure that produced a 

permanent scar in an effort to limit the spread of CNV. This 

procedure turned out to be viable only for treating extra-foveal 

CNV, and even then, it was not entirely effective. PDT with 

verteporfin emerged in 2000 as the first treatment proven to 

reduce the risk of vision loss in sub-foveal CNV. However, its 

efficacy was limited to classic or small CNV, and even though it 

is a relatively nondestructive form of therapy, it failed to im

prove vision in patients with AMD in clinical trials. 

AMD typically manifests as the loss of central vision; as 

such, it represents a major threat to quality of life. In addition, 

in a recent review of available data on the economic impact of 

macular degeneration in the developed world, which included 

reports of direct and indirect medical costs as well as estimates 

of non-healthcare costs, there were substantial differences in 

caregiver support with increased AMD severity. Thus, the de

velopment and testing of therapeutic agents that prevent or delay 

the progression of AMD is urgently needed, from the standpoint 

of patient care and quality of life, as well as cost savings_l76J 

VEGF plays an important role in promoting angiogenesis, 

vascular leakage, CNV infiltration, and fluid accumulation in 

neovascular AMD. Therefore, inhibition of VEGF holds the 

promise of more effectively preventing or delaying the pro

gression of neovascular AMD. Pegaptanib was approved by 

the FDA in 2004 and ranibizumab in 2006 after extensive pre

clinical and clinical testing. Off-label usage of bevacizumab 

has also become fairly standard.VA gains associated with rani

bizumab have proven to be particularly exciting, and rani

bizumab has become the current gold standard for AMD 

therapy. However, as with many new therapies, there are un

resolved issues with anti-VEGF-based therapies, including 

safety, cost, and dosing frequency. 

Additional preclinical and clinical studies are needed to as

sess the effects of inhibition ofVEGF at various levels in AMD 

and beyond. Clinical trials assessing combination therapies, in 

particular, pegaptanib with ranibizumab and bevacizumab, as 

well as verteporfin PDT in various combinations with these 

drugs, are needed. In addition, studies are needed to assess 

adverse events outside those proposed in current trials, 
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determine optimal dosing regimens and the benefits of re

treatment after initial treatment, and to review cost effective

ness in more detail. Finally, the relationship between duration 

of vision loss and quality of life and/or functional impact of 

vision loss, and behavioral studies of those genetically at risk for 

AMD are as-yet relatively unexplored areas of research in the 

field of AMD_[46J 
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Regeneron Reports First Quarter 2008 Financial and Operating Results 

TARRYTOWN, N.Y., May 01, 2008 (BUSINESS WIRE) -- Regeneron Pharmaceuticals, Inc. (Nasdaq: REGN) today announced 
financial and operating results for the first quarter 2008. The Company reported a net loss of $11.6 million, or $0.15 per share 
(basic and diluted), for the first quarter of 2008 compared with a net loss of $29.9 million, or $0.46 per share (basic and 
diluted), for the first quarter of 2007. 

At March 31, 2008, cash, restricted cash, and marketable securities totaled $827.9 million compared with $846.3 million at 
December 31, 2007. The Company's $200.0 million of convertible notes, which bear interest at 5.5 percent per annum, mature 
in October 2008. 

Current Business Highlights 

ARCAL YST™ (rilonacept) - Inflammatory Diseases 

The Company announced in February 2008 that it had received marketing approval from the U.S. Food and Drug 

Administration (FDA) for ARCALYST™ (rilonacept) Injection for Subcutaneous Use, an interleukin-1 blocker, for the treatment of 
Cryopyrin-Associated Periodic Syndromes (CAPS), including Familial Cold Auto-inflammatory Syndrome (FCAS) and Muckle
Wells Syndrome (MWS) in adults and children 12 and older. ARCAL YST is the only therapy approved for patients with CAPS, a 
group of rare, inherited, auto-inflammatory conditions characterized by life-long, recurrent symptoms of rash, fever/chills, joint 
pain, eye redness/pain, and fatigue. Intermittent, disruptive exacerbations or flares can be triggered at any time by exposure to 
cooling temperatures, stress, exercise, or other unknown stimuli. In late March 2008, ARCAL YST became available for 
prescription in the United States and the Company began making shipments of ARCAL YST to its distributors. ARCAL YST has 
also received Orphan Drug designation in the European Union for the treatment of CAPS. 

A Phase 2 safety and efficacy trial of ARCAL YST is underway in the prevention of gout flares induced by the initiation of uric 
acid-lowering drug therapy used to control gout. The Company is also evaluating the potential use of ARCAL YST in other 
indications in which interleukin-1 (IL-1) may play a role. 

Aflibercept (VEGF Trap) - Oncology 

In their collaboration to develop aflibercept for the treatment of cancer, Regeneron and sanofi-aventis currently are enrolling 
patients in four Phase 3 trials that combine aflibercept with standard chemotherapy regimens. One trial is evaluating aflibercept 
as a 2nd line treatment for metastatic colorectal cancer in combination with folinic acid, 5-FU, and irinotecan. A second trial is 
evaluating aflibercept as a 1st line treatment for metastatic pancreatic cancer in combination with gemcitabine. A third trial is 
evaluating aflibercept as a 1st line treatment for metastatic androgen independent prostate cancer in combination with 
docetaxel/prednisone. The fourth trial is evaluating aflibercept as a 2nd lirie treatment for metastatic non-small cell lung cancer 
in combination with docetaxel. All four trials are studying the current standard of chemotherapy care for the cancer being 
studied with and without aflibercept. In addition, more than 13 studies are being conducted in conjunction with the National 
Cancer Institute (NCI) Cancer Therapy Evaluation Program (CTEP) evaluating aflibercept as a single agent or in combination 
with chemotherapy regimens in a variety of cancer indications. 

VEGF Trap-Eye - Eye Diseases 

VEGF Trap-Eye is a specially purified and formulated form of the VEGF Trap for use in intraocular applications. Regeneron 
and Bayer HealthCare initiated a Phase 3 global development program of VEGF Trap-Eye in the neovascular form of Age
related Macular Degeneration (wet AMO) in the third quarter of 2007. The first trial, known as VIEW 1 (VEGF Trap: 
Investigation of Efficacy and Safety in Wet age-related macular degeneration), is comparing VEGF Trap-Eye and ranibizumab 

(Lucentis®, a registered trademark of Genentech, Inc.), an anti-angiogenic agent approved for use in wet AMO. The trial is 
evaluating dosing intervals of four and eight weeks for VEGF Trap-Eye, compared with ranibizumab dosed every four weeks 
according to its label. Bayer HealthCare is initiating a second Phase 3 trial of VEGF Trap-Eye in wet AMO in the European 
Union and other parts of the world outside the U.S. 

In April 2008, Regeneron and Bayer HealthCare announced the 32-week endpoint results of a Phase 2 study evaluating VEGF 
Trap-Eye in wet AMO, which were presented at the 2008 Association for Research in Vision and Ophthalmology (ARVO) 
meeting in Fort Lauderdale, Florida. The analysis showed that VEGF Trap-Eye dosed on a PRN (as-needed) dosing schedule 
maintained the statistically significant gain in visual acuity achieved after an initial 12-week, fixed-dosing phase. 
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Study results showed that across all dose groups in the study population the 6.6 mean letter gain in visual acuity achieved 
versus baseline at the week 16 evaluation visit, following 12 weeks of fixed dosing, was maintained out to week 32 (a 6.7 mean 
letter gain versus baseline; p less than 0.0001) using a PRN dosing schedule (where dosing frequency was determined by the 
physician's assessment of pre-specified criteria). The decrease in retinal thickness, an anatomical measure of treatment effect, 
achieved with a fixed-dose schedule was also maintained for all dose groups combined at week 32 (a 137 micron mean 
decrease versus baseline, p less than 0.0001). 

Patients receiving monthly doses of VEGF Trap-Eye, either 0.5 or 2.0 mg, for 12 weeks followed by PRN dosing thereafter 
achieved mean improvements in visual acuity of 8.0 (p less than0.01 versus baseline) and 10.1 letters (p less than 0.0001 
versus baseline), respectively, and mean decreases in retinal thickness of 141 (p less than 0.0001 versus baseline) and 162 
microns (p less than 0.0001 versus baseline) at week 32, respectively. 

After the last fixed-dose administration at week 12, patients from all dose groups combined required, on average, only one 
additional injection over the following 20 weeks to maintain the visual acuity gain established during the fixed-dosing period. 
Notably, 55 percent of the patients who received 2.0 mg monthly for 12 weeks did not require any additional treatment 
throughout the next 20-week PRN dosing period. Moreover, 97 percent of the patients who received 2.0 mg monthly for 12 
weeks did not require re-dosing at the week 16 evaluation visit, indicating that an 8-week dosing schedule may be feasible. 

Regeneron and Bayer HealthCare are collaborating on the global development of VEGF Trap-Eye for the treatment of wet 
AMO, diabetic eye diseases, and other eye diseases and disorders. Bayer HealthCare will market VEGF Trap-Eye outside the 
United States, where the companies will share equally in profits from any future sales of VEGF Trap-Eye. Regeneron maintains 
exclusive rights to VEGF Trap-Eye in the United States. 

Monoclonal Antibodies 

Regeneron and sanofi-aventis are collaborating on the discovery, development, and commercialization of fully human 

monoclonal antibodies generated by Regeneron using its Veloclmmune® technology. The first therapeutic antibody to enter 
clinical development under the collaboration is REGN88, an antibody to the interleukin-6 receptor (IL-6R) that is being 
evaluated in rheumatoid arthritis. A second antibody candidate, an antibody to Delta-like ligand-4 (0114), is slated to start 
clinical development in mid-2008. The Company and sanofi-aventis plan to advance two to three new antibodies into clinical 
development each year. 

Financial Results 

Revenue 

Regeneron's total revenue increased to $56.4 million in the first quarter of 2008 from $15.8 million in the same period of 2007. 
Contract research and development revenue in the first quarter of 2008 principally related to the Company's aflibercept and 
antibody collaborations with sanofi-aventis and the Company's VEGF Trap-Eye collaboration with Bayer HealthCare. In the first 
quarter of 2007, contract research and development revenue primarily related to the Company's aflibercept collaboration with 
sanofi-aventis. Technology licensing revenue related to the Company's license agreements with AstraZeneca and Astellas. 

Regeneron recognized contract research and development revenue of $13.8 million in the first quarter of 2008 related to the 
Company's aflibercept collaboration with sanofi-aventis, compared with $11.8 million in the same period of 2007. Contract 
research and development revenue from the collaboration consisted of reimbursement of aflibercept development expenses 
incurred by the Company plus recognition of amounts related to $105.0 million of previously received and deferred non
refundable, up-front payments. Reimbursement of expenses increased to $11. 7 million in the first quarter of 2008 from $9.6 
million in the same period of 2007, principally due to higher costs related to the Company's manufacture of aflibercept clinical 
supplies and higher clinical development costs. With respect to the $105.0 million of up-front payments from sanofi-aventis, 
$2.1 million was recognized in the first quarter of 2008 compared to $2.2 million in the same period of 2007. 

Sanofi-aventis also incurs aflibercept development expenses directly and these expenses are increasing because of the 
growing number of clinical trials sanofi-aventis is overseeing in the oncology program. During the term of the aflibercept 
collaboration, sanofi-aventis pays 100 percent of agreed-upon aflibercept development expenses incurred by both companies. 
Following commercialization of an aflibercept product, Regeneron, from its 50 percent share of aflibercept profits, will reimburse 
sanofi-aventis for 50 percent of aflibercept development expenses previously paid by sanofi-aventis. 

Regeneron recognized contract research and development revenue of $21.9 million in the first quarter of 2008 related to the 
Company's antibody collaboration with sanofi-aventis. Contract research and development revenue from the antibody 
collaboration consisted of $15.1 million for reimbursement of the Company's expenses under the collaboration's discovery 
agreement, $4.2 million for reimbursement of the Company's REGN88 development expenses, and $2.6 million related to an 
$85.0 million non-refundable, up-front payment, which was deferred upon receipt in December 2007. 
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In connection with the Company's VEGF Trap-Eye collaboration with Bayer HealthCare, the Company received a $75.0 million 
non-refundable, up-front payment in October 2006 and a $20.0 million milestone payment in August 2007. Through September 
30, 2007 all payments received from Bayer HealthCare, including the up-front and milestone payments and cost-sharing 
reimbursements were fully deferred and included in deferred revenue. In the fourth quarter of 2007, the Company commenced 
recognizing previously deferred payments from Bayer HealthCare and cost sharing of the Company's VEGF Trap-Eye 
development expenses in the Company's Statement of Operations through a cumulative catch-up. The $75.0 million non
refundable, up-front license payment and $20.0 million milestone payment are being recognized as contract research and 
development revenue over the related estimated performance period. In periods when the Company recognizes VEGF Trap
Eye development expenses that it incurs under the collaboration, the Company also recognizes, as contract research and 
development revenue, the portion of those VEGF Trap-Eye development expenses that are reimbursable from Bayer 
HealthCare. In periods when Bayer HealthCare incurs agreed upon VEGF Trap-Eye development expenses that benefit the 
collaboration and Regeneron, the Company also recognizes, as additional research and development expense, the portion of 
Bayer HealthCare's VEGF Trap-Eye development expenses that the Company is obligated to reimburse. 

In the first quarter of 2008, the Company recorded $9.0 million of contract research and development revenue from Bayer 
HealthCare, consisting of $3.3 million related to the $75.0 million up-front licensing payment and the $20.0 million milestone 
payment and $5. 7 million related to the portion of the Company's first quarter 2008 VEGF Trap~Eye development expenses 
that is reimbursable from Bayer HealthCare. 

Regerieron has entered into non-exclusive license agreements with AstraZeneca and Astellas that allow those companies to 

utilize Veloclmmune® technology in their internal research programs to discover human monoclon.al antibodies. Each company 
made a $20.0 million up-front, non-refundable payment in 2007 and will make up to five additional annual payments of $20.0 
million, subject to the ability to terminate their agreements after making three additional payments. Upon receipt, these 
payments are deferred and are recognized as revenue ratably over approximately the ensuing year of each agreement. 
Regeneron will also receive a mid-single-digit royalty on sales of any antibodies discovered utilizing Veloclmmune. In the first 
quarter of 2008 and 2007, the Company recognized $10.0 million and $2.1 million, respectively, of technology licensing 
revenue related to these agreements. 

ARCAL YST™ (rilonacept) Product Sales 

In late March 2008, the Company shipped $0.8 million of ARCAL YST to its distributors, which was fully deferred at March 31, 
2008 and classified as deferred revenue in the Company's financial statements. 

Expenses 

Total operating expenses for the first quarter of 2008 were $72.3 million, 46 percent higher than the same period in 2007. Our 
average headcount increased to 714 in the first quarter of 2008 from 585 in the same period of 2007 primarily as a result of 
our expanding research and development activities directed toward preclinical and clinical development of product candidates, 

including ARCAL YST™, aflibercept, VEGF Trap-Eye, and monoclonal antibodies (including REGN88 and the D114 antibody). 

Operating expenses included non-cash compensation expense related to employee stock option and restricted stock awards of 
$8.3 million and $6.6 million in the first quarters of 2008 and 2007, respectively. 

Research and development (R&D) expenses increased to $61.3 million in the first quarter of 2008 from $41.2 million in the 
comparable quarter of 2007. The Company incurred higher R&D costs primarily related to additional R&D headcount, clinical 
development costs for VEGF Trap-Eye and ARCAL YST, and costs related to manufacturing supplies of aflibercept, VEGF 
Trap-Eye, and the D114 antibody. 

Selling, general, and administrative expenses increased to $11.0 million in the first quarter of 2008 from $8.2 million in the 
comparable period of 2007. In the first quarter of 2008, the Company incurred costs associated with the launch of ARCALYST. 
In addition, the Company incurred higher compensation expense and recruitment costs associated with expanding the 
Company's headcount, and higher legal fees related to general corporate matters. 

Other Income 

Investment income increased to $7.3 million in the first quarter of 2008 from $6.7 million in the comparable quarter of 2007. 
The increase in investment income resulted primarily from higher balances of cash and marketable securities, due primarily to 
receipts from sanofi-aventis of $312.0 million for the purchase of 12 million shares of the Company's Common Stock in 
December 2007 and the $85.0 million up-front payment related to the antibody collaboration, partially offset by lower effective 
interest rates in 2008. 

About Regeneron Pharmaceuticals 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 518



Regeneron is a fully integrated biopharmaceutical company that discovers, develops, and commercializes medicines for the 

treatment of serious medical conditions. In addition to ARCAL YST™ (rilonacept) Injection for Subcutaneous Use, its first 

commercialized product, Regeneron has therapeutic candidates in clinical trials for the potential treatment of cancer, eye 

diseases, and inflammatory diseases, and has preclinical programs in other diseases and disorders. Additional information 

about Regeneron and recent news releases are available on Regeneron's web site at www.regeneron.com 

This news release discusses historical information and includes forward-looking statements about Regeneron and its products, 

development programs, finances, and business, all of which involve a number of risks and uncertainties, such as risks 

associated with preclinical and clinical development of Regeneron's drug candidates, determinations by regulatory and 

administrative governmental authorities which may delay or restrict Regeneron's ability to continue to develop or commercialize 

its product and drug candidates, competing drugs that are superior to Regeneron's product and drug candidates, uncertainty 

of market acceptance of Regeneron's product and drug candidates, unanticipated expenses, the availability and cost of capital, 

the costs of developing, producing, and selling products, the potential for any collaboration agreement, including Regeneron's 

agreements with the sanofi-aventis Group and Bayer HealthCare, to be canceled or to terminate without any product success, 

risks associated with third party intellectual property, and other material risks. A more complete description of these and other 

material risks can be found in Regeneron's filings with the United States Securities and Exchange Commission (SEC), including 

its Form 10-K for the year ended December 31, 2007. Regeneron does not undertake any obligation to update publicly any 

forward-looking statement, whether as a result of new information, future events, or otherwise unless required by law. 

REGENERON PHARMACEUTICALS, INC. 

CONDENSED BALANCE SHEETS (Unaudited) 
( In thousands) 

March 31, December 31, 

ASSETS 
Cash, restricted cash, and marketable 

securities 
Receivables 
Property, plant, and equipment, net 

Other assets 

Total assets 

LIABILITIES AND STOCKHOLDERS' EQUITY 

Accounts payable and accrued expenses 

Deferred revenue 
Notes payable 
Stockholders' equity 

2008 2007 

$827,858 
32,960 
58,419 
11,639 

$930,876 

$30,314 
239,959 
200,000 
460,603 

$846,279 
18,320 
58,304 
13,355 

$936,258 

$39,232 
236,759 
200,000 
460,267 

Total liabilities and stockholders' equity $930,876 $936,258 

Revenues 

REGENERON PHARMACEUTICALS, INC. 

CONDENSED STATEMENTS OF OPERATIONS (Unaudited) 

(In thousands, except per share data) 

For the three months 
ended March 31, 

2008 2007 

Contract research and development $46,383 $13, 645 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 519



Technology licensing 

Expenses 
Research and development 
Selling, general, and administrative 

Loss from operations 

Other income {expense) 
Investment income 
Interest expense 

Net loss 

Net loss per share amounts, basic and diluted 

Weighted average shares outstanding, basic and 

diluted 

SOURCE: Regeneron Pharmaceuticals, Inc. 

Regeneron Pharmaceuticals, Inc. 
Investor Relations 
914-345-7640 
invest@regeneron.com 
or 
Media Relations 
Laura Lindsay, 914-345-7800 
laura.lindsay@regeneron.com 
or 
Kimberly Chen, 212-845-5634 
kchen@biosector2.com 

10,000 

----------
56,383 

----------

61,270 
11,024 

----------
72,294 

----------

{15,911) 

----------

7,304 
(3,011) 

----------
4,293 

----------

$(11,618) 

----------

$ (0 .15) 

78,493 

2,143 

---------
15 / 788 

---------

41,235 
8,202 

---------
49,437 

---------

(33,649) 

---------

6,743 
(3,011) 

---------
3,732 

---------

$(29,917) 

---------

$ (0 .46) 

65,563 

' 
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VEGF Trap-Eye Final Phase 2 Results in Age-related Macular Degeneration Presented at 
2008 Retina Society Meeting · 

Regression of total active lesion caused by wet AMD reported 

SCOTTSDALE, Ariz., Sep 28, 2008 (BUSINESS WIRE) -- Regeneron Pharmaceuticals, Inc. (Nasdaq: REGN) and Bayer 

HealthCare AG announced that VEGF Trap-Eye achieved durable improvements in visual acuity and in biologic measures of 

neovascular disease, including retinal thickness and active choroidal neovascularization lesion size, for up to one year in a 

Phase 2 study in the neovascular form of Age-related Macular Degeneration (wet AMD). The results were reported today in two 

oral presentations at the 2008 annual meeting of the Retina Society in Scottsdale, Arizona. Slides, including data reported at 
the presentations, are available on the Regeneron website (www.regeneron.com on the Presentations Page, under the Investor 

Relations section). 

In this double-masked Phase 2 trial, patients were initially treated with either fixed monthly or quarterly dosing for 12 weeks and 

then continued to receive treatment for another 40 weeks on a PRN (as needed) dosing schedule. Patients receiving monthly 

doses of VEGF Trap-Eye of either 2.0 or 0.5 milligrams (mg) for 12 weeks followed by PRN dosing achieved mean 
improvements in visual acuity versus baseline of 9.0 letters (p<0.0001 versus baseline) and 5.4 letters (p<0.085 versus 

baseline}, respectively, at the end of one year. The proportion of patients with vision of 20/40 or better (part of the legal 
minimum requirement for an unrestricted driver's license in the U.S.) increased from 23 percent at baseline to 45 percent at 

week 52 in patients initially treated with 2.0 mg monthly and from 16 percent at baseline to 47 percent at week 52 in patients 

initially treated with 0.5 mg monthly. During the week 12 to week 52 PRN dosing period, patients initially dosed on a 2.0 mg 
monthly schedule received, on average, only 1.6 additiorial injections and those initially dosed on a 0.5 mg monthly schedule 

received, on average, 2.5 injections. 

Patients receiving monthly doses of VEGF Trap-Eye of either 2.0 or 0.5 mg for 12 weeks followed by PRN dosing also achieved 

mean decreases in retinal thickness versus baseline of 143 microns (p<0.0001 versus baseline) and 125 microns (p<0.0001 

versus baseline) at week 52, respectively. 

While PRN dosing following a fixed quarterly dosing regimen (with dosing at baseline and week 12) also yielded improvements 

in visual acuity and retinal thickness versus baseline at week 52, the results generally were not as robust as those obtained 
with initial fixed monthly dosing. 

"Anti-VEGF therapy has dramatically changed the treatment paradigm for wet AMD, and improvement in visual acuity is now 

feasible in most patients. The biggest challenge we have is that with our current drugs, the majority of patients need frequent 

injections into their eye to maintain their visual acuity gains," stated David M. Brown, M.D., a study investigator and a retinal 

specialist at The Methodist Hospital in Houston. "These study results reinforce our interest in further exploring whether 

continued administration of VEGF Trap-Eye on an as-needed basis after an initial period of fixed dosing can maintain a 

durability of effect over time in controlled Phase 3 clinical studies." 

In this Phase 2 study VEGF Trap-Eye was also associated with a reduction in the size of the total active choroidal neovascular 

membrane (CNV), the active lesion that is the underlying cause of vision loss in patients with wet AMD. Patients initially 

receiving either a 2.0 mg or 0.5 mg monthly fixed dose of VEGF Trap-Eye for 12 weeks followed by PRN dosing experienced 

statistically significant 3.41 mm(2) and 1.42 mm(2) reductions in mean CNV size at 48 weeks (the final one-year analysis from 

the independent reading center) versus baseline, respectively. Patients in the 2.0 mg monthly cohort also achieved a 

statistically significant 1. 75 mm(2) reduction in total lesion size. A reduction in total lesion size was not seen in the cohort initially 

dosed with 0.5 mg monthly. 

"Progression of the active CNV lesion and resulting vision impairment are inevitable consequences of untreated wet AMD. The 

reduction in total active CNV lesion size achieved with VEGF Trap-Eye treatment in this Phase 2 clinical study could potentially 

translate into clinically meaningful outcomes in the larger, controlled Phase 3 studies that are underway," stated Jason Slakter, 

M.D., head of the independent reading center for the study and a Clinical Professor of Ophthalmology, New York University 
School of Medicine, New York. 

VEGF Trap-Eye was generally well tolerated and there were no drug-related serious adverse events. There was one reported 

case of culture-negative endophthalmitis/uveitis in the study eye, which was deemed not to be drug-related. The most common 

adverse events were those typically associated with intravitreal injections. 
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"These study results confirm the rationale for our Phase 3 clinical program for VEGF Trap-Eye in wet AMD," said George D. 
Yancopoulos, M.D., Ph.D., President of Regeneron Research Laboratories. "These trials are designed to optimize improvement 
in visual acuity with fixed-dosing regimens of either every 4 weeks or every 8 weeks for one year and then study how these 
vision improvements can be maintained with as-needed dosing in the second year." 

About the Phase 2 Study in Wet AMD 

In the double-masked, prospective, randomized, multi-center Phase 2 trial, 157 patients were randomized to five dose groups 
and treated with VEGF Trap-Eye in one eye. Two groups initially received monthly doses of 0.5 or 2.0 milligrams (mg) of VEGF 
Trap-Eye (at weeks 0, 4, 8, and 12) and three groups received quarterly doses of 0.5, 2.0, or 4.0 mg of VEGF Trap-Eye (at 
baseline and week 12). Following the initial 12-week fixed-dosing phase of the trial, patients continued to receive therapy at the 
same dose on a PRN dosing schedule based upon the physician assessment of the need for re-treatment in accordance with 
pre-specified criteria. Patients were monitored for safety, retinal thickness, and visual acuity. The primary endpoint results from 
the fixed dosing period were presented at the 2007 Retina Society conference in September 2007. Week 32 results were 
presented at the 2008 Association for Research in Vision and Ophthalmology annual meeting in April 2008. 

About the Phase 3 Program in Wet AMD 

Regeneron and Bayer HealthCare initiated a Phase 3 global development program for VEGF Trap-Eye in wet AMD in August 
2007. In two Phase 3 trials, the companies are evaluating VEGF Trap-Eye dosed 0.5 mg every 4 weeks, 2 mg every 4 weeks, 

or 2 mg every 8 weeks (following three monthly doses) in direct comparison with ranibizumab (Lucentis®, a registered 
trademark of Genentech, Inc.) administered 0.5 mg every 4 weeks according to its U.S. label during the first year of the studies. 
PRN dosing will be evaluated during the second year of each study. The VIEW1 study is currently enrolling patients in the 
United States and Canada and the VIEW2 study is currently enrolling patients in Europe, Asia Pacific, Japan, and Latin 
America. The companies are collaborating on the global development of VEGF Trap-Eye for the treatment of wet AMD, diabetic 
eye diseases, and other eye diseases and disorders. Bayer HealthCare will market VEGF Trap-Eye outside the United States, 
where the companies will share equally in profits from any future sales of VEGF Trap-Eye. Regeneron maintains exclusive 
rights to VEGF Trap-Eye in the United States. 

About VEGF Trap-Eye 

Vascular Endothelial Growth Factor (VEGF) is a naturally occurring protein in the body whose normal role is to trigger 
formation of new blood vessels (angiogenesis) to support the growth of the body's tissues and organs. It has also been 
associated with the abnormal growth and fragility of new blood vessels in the eye, which lead to the development of wet AMD. 
The VEGF Trap-Eye is a fully human, soluble VEGF receptor fusion protein that binds all forms of VEGF-A along with the 
related Placental Growth Factor (PIGF). VEGF Trap-Eye is a specific and highly potent blocker of these growth factors. 
Blockade of VEGF, which can prevent abnormal blood vessel formation and vascular leak, has proven beneficial in the 
treatment of wet AMD. 

About Wet AMD 

Age-related Macular Degeneration (AMD) is a leading cause of acquired blindness. Macular degeneration is diagnosed as 
either dry (nonexudative) or wet (exudative). In wet AMD, new blood vessels grow beneath the retina and leak blood and fluid. 
This leakage causes disruption and dysfunction of the retina creating blind spots in central vision, and it can account for 
blindness in wet AMD patients. Wet AMD is the leading cause of blindness for people over the age of 65 in the U.S. and 
Europe. 

About Regeneron Pharmaceuticals, Inc. 

Regeneron is a fully integrated biopharmaceutical company that discovers, develops, and commercializes medicines for the 

treatment of serious medical conditions. In addition to ARCAL YST® (rilonacept) Injection for Subcutaneous Use, its first 
commercialized product, Regeneron has therapeutic candidates in clinical trials for the potential treatment of cancer, eye 
diseases, and inflammatory diseases and has preclinical programs in other diseases and disorders. Additional information 
about Regeneron and recent news releases are available on Regeneron's web site at www.regeneron.com. 

Forward Looking Statement 

This news release discusses historical information and includes forward-looking statements about Regeneron and its products, 
development programs, finances, and business, all of which involve a number of risks and uncertainties, such as risks 
associated with preclinical and clinical development of Regeneron's drug candidates, determinations by regulatory and 
administrative governmental authorities which may delay or restrict Regeneron's ability to continue to develop or commercialize 
its product and drug candidates, competing drugs that are superior to Regeneron's product and drug candidates, uncertainty 
of market acceptance of Regeneron's product and drug candidates, unanticipated expenses, the availability and cost of capital, 
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the costs of developing, producing, and selling products, the potential for any collaboration agreement, including Regeneron's 
agreements with the sanofi-aventis Group and Bayer HealthCare, to be canceled or to terminate without any product success, 
risks associated with third party intellectual property, and other material risks. A more complete description of these and other 
material risks can be found in Regeneron's filings with the United States Securities and Exchange Commission (SEC), including 
its Form 10-K for the year ended December 31, 2007 and Form 10-Q for the quarter ended June 30, 2008. Regeneron does 
not undertake any obligation to update publicly any forward-looking statement, whether as a result of new information, future 
events, or otherwise unless required by law. 

SOURCE: Regeneron Pharmaceuticals, Inc. 

Regeneron Pharmaceuticals, Inc. 
Investor Relations 
914-345-7640 
invest@regeneron.com 
or 
Laura Lindsay, 914-345-7800 
Corporate Communications 
laura.lindsay@regeneron.com 
or 
Kelly Hershkowitz, 212-845-5624 
Media Relations 
khershkowitz@biosector2.com 
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Applicant/Proprietor 

Regeneron Pharmaceuticals, Inc. 

Communication pursuant to Rule 114(2) EPC 

Please find enclosed observations by a third party concerning the patentability of the invention of the 
above-mentioned patent application. That person is not a party to the proceedings before the EPO 
(Art. 115 EPC). 

Under Rule 114(2) EPC you may comment on the observations. 
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European Patent Office 
Bob-van-Benthem-Platz 1 
80469 Munich 

Anonymous third party observation regarding EP 
12700590.8 

This is a Third Party Observation pursuant to Article 115 EPC in 

respect of pending European Patent Application 

EP12700590.8/2663325 (hereinafter "application") filed on 

11 January 2012 in the name of Regeneron Pharmaceuti

cals, Inc. 

The subject matter of the set of claims as filed on 17 Decem

ber 2014 and currently pending in the application is not patent

able under the terms of Articles 52-57 EPC. 

Furthermore, the claimed subject matter is not disclosed in the 

application in a manner sufficiently clear and complete to be 

carried out by a person skilled in the art. 

I. Pertinent Documents 

In the following it is referred to document D13 cited as such in 

the Examination Procedure, as well as documents 0851-0858, 

which are considered highly relevant with regard to patentability 

EPO- Munich 
75 

0 5~Sep. 201 
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of the claimed subject matter, all of which represent prior art according to Arti

cle 54(2) EPC. 

D13: 

0851: 

0852: 

0853: 

0854: 

0855: 

0856: 

0857: 

0858: 

XP002674126 

Slides for the 2008 Retina Society Meeting "VEGF Trap-Eye in Wet 

AMD CLEAR-IT 2: Summary of One-Year Key Results", September 

28, 2008 

Information from ClinicalTrials.gov archive on the VIEW 2 study 

(NCT00637377) version available on 17 March 2008 

Regeneron Pharmaceuticals, Inc. FORM 10-Q, published on 7 No

vember 2007 for the period ending 30 September 2007 

WHO Drug Information, Vol.20, No. 2, 2006, pages 115-119 

Dixon et al., Expert Opin. Investig. Drugs (2009) 18 (10): 1-8 

Sim6 and Hernandez, Diabetes Care, Volume 32, Number 8, August 

2009 

Mousa and Mousa, Biodrugs 2010; 24(3); 183-194 

Regeneron, Press release "Regeneron Reports First Quarter 2008 

Financial and Operating Results", May 1, 2008 

II. Claims pending in the application 

Claim 1 is the sole independent claim currently pending in the application and 

relates to: 
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A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient 

- a single initial dose of a VEGF antagonist [feature a] 

followed by 

- two or more secondary doses of the VEGF antagonist [feature b], 

followed by 

- one or more tertiary doses of the VEGF antagonist [feature c]; 

wherein 

- each secondary dose is administered 4 weeks after the immediately preceding 

dose [feature b1]; 

wherein 

- each tertiary dose is administered 8 weeks after the immediately preceding 

dose [feature c1]; 

wherein 

- the angiogenic eye disorder is selected from the group consisting of: age relat

ed macular degeneration, diabetic retinopathy, diabetic macular edema, central 

retinal vein occlusion and corneal neovascularization [featured]; 

and wherein 

- the VEGF antagonist comprises VEGFR1R2-FcLiCl(a) encoded by the nucleic 

acid sequence of SEQ ID NO: 1 [feature e]. 

The remaining dependent claims will be referred to in the respective passages 

below, if applicable. 

III. Novelty of the Subject Matter of Claims 1-12 

The subject matter of independent claim 1 is not novel over documents 013, 

0851 and 0852. 

Independent claim 1 is a second medical use claim, which use is in a treatment of 

particular angiogenic eye disorders [feature d], characterized by a particular 

dosage regimen [features a - c] of a specific VEGF antagonist [feature e]. 
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The exact same dosage regimen was used in Regeneron's phase 3 trial "VIEW 2" 

and in this context was available to the public long before the earliest priority 

date of 13 January 2011. 

Evidence for the public availability of the critical details of the VIEW 2 study is 

provided by prior art documents D13, 08S1 and 08S2: 

D13, also cited by the Examining Division in the Examination Procedure, de

scribes at page 2 third paragraph, that Regeneron's phase 3 trial aims inter a/ia 

at "evaluating VEGF TRAP-Eye dosed [ ... ] 2 mg every 8 weeks (following 3 

monthly doses)". Such a dosage regimen is covered by claim 1 as it comes down 

to administering the VEGF antagonist at week O [feature a], week 4 and 8 [fea

ture bl] and week 16 [feature cl]. 

Similarly, this dosage regimen was also presented at the 2008 Retina Society 

Meeting as can be seen from the table at page 29 of 08S1, which shows a dos

age regimen (row labeled "2.0 mg q8 wks") falling within the definition of that 

recited in claim 1. 

A dosage regimen as claimed is furthermore foreseen in the "Descriptive Infor

mation" of this VIEW 2 Clinical Trial, available online in its version of 17 March 

2008 (see the third Intervention "Arm 3" at page 2 of 08S2). 

While in the above cited documents (D13, 08S1, 08S2) the tested compound is 

denominated "VEGF TRAP-Eye", this designation was known at the priority date 

of the application for a person skilled in the art as a synonym for "aflibercept" 

which is encoded by SEQ ID NO: 1. Importantly, structural information concerning 

VEGF TRAP-Eye/aflibercept was at the disposal of the person skilled in the art 

since 2006, as is apparent from documents 08S3-0BSB as follows: 

08S3 is a quality report published on 7 November 2007 by the applicant 

Regeneron. Such a quality report as required by the US Security and Exchange 

Commision is immediately available on the internet. 
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In particular at page 15 and 17 of 0B53 "VEGF TRAP" is identified as "aflibercept" 

and at page 19 it is stated that "VEGF TRAP-Eye is a form of the VEGF TRAP [ ... ] 

suitable for direct injection into the eye". Comparable information is also con

tained in 0B58. From here it is clearly apparent that VEGF TRAP-Eye is 

aflibercept. 

The fact that these two terms are synonym is also acknowledged by the Examin

ing Division (see e.g. item 5 of the Communication dated 21 August 2014). 

Knowing that the compound tested in the VIEW 2 trial publicized by D13 and 

0B51-0B52 is aflibercept, the person skilled in the art also was in a position to 

obtain the relevant structural information as such information was available, e.g. 

from: 

0B54, which is a 2006 report of the WHO that discloses on pages 118 and 119 

the chemical structure, i.e. the amino acid sequence of aflibercept, which 

- comprises the three elements aa 27-129, aa 130-231 and aa 232-457 of SEQ 

ID NO:2 of the present application that are characteristic for VEGFR1R2-Fc~Cl(a) 

(as specified in par. [0023] of the specification of the present application), and 

- is encoded by SEQ ID NO: 1 of the present application [feature e]. 

Of note, this peptide sequence of aflibercept is identical with the sequence of the 

particular VEGF antagonist of claim 7 having an amino acid sequence defined by 

residues 27 to 457 of SEQ ID NO:2 of the application. 

Additionally, also documents 0B55-0B57 represent the knowledge of a person 

skilled in the art with respect to the structure of VEGF TRAP-Eye/aflibercept, 

namely: 

0B55 states at page 3, left column, third paragraph that "VEGF TRAP-Eye and 

aflibercept" (the oncology product) have the same molecular structure" and this 

reference also discusses the VIEW 2 study, namely its "bimonthly" [feature cl] 

dosage regimen (see page 4, right column, second paragraph and page 5, right 

column, first paragraph). 
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Similarly, 08S6 states at page 1559, right column, that "aflibercept [is] also 

known as a VEGF Trap-Eye" and further outlines the structure of this fusion pro

tein. Interestingly, this review focuses on treatment of diabetic retinopathy hence 

underlining the comparable requirements for the treatment of the different 

angiogenic diseases [featured] recited in the pending claims. 

Finally, 08S7 repeats the identity of aflibercept and VEGF Trap-Eye and also 

points to the VIEW 2 study (see page 187). 

From the foregoing, it is apparent that there can be no doubt that the person 

skilled in the art at the earliest priority date was aware that the compound to be 

tested in the VIEW 2 trial, which trial used the claimed dosage regimen, is 

aflibercept and its detailed structure being known since 2006. 

In light of the above, the subject matter of claims 1 and 7 can by no means be 

regarded as novel. 

As the subject matter of claims 2-6 consists in a mere subdivision of the different 

diseases listed in claim 1 [feature d], the ascertained lack of novelty likewise 

applies to the subject matter of these claims. 

Claims 8-10 specify administration routes, namely claim 8 pertains to "topical" or 

"intraocular" administration (the latter being also the subject matter of claim 9), 

and claim 10 further specifies "intraocular" as being "intravitreal". 

While "intraocular" injection of VEGF Trap-Eye is e.g. disclosed at pages 18 and 

19 of 08S3, the more specific "intravitreal" administration corresponds to the 

administration route used in the VIEW 2 trial as it is e.g. apparent from the Offi

cial title of the study (see 0852): "A Randomized, Double Masked, Active Con

trolled, Phase 3 study of the Efficacy, Safety and Tolerability of Repeated Doses 

of Intravitreal VEGF Trap in Subjects With Neovascular Age-Related Macular De

generation (AMD)" and the Conclusion section on page 28 of 0851. 

The features of claims 8-10 are thus not novel as well. 
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Claim 11 further specifies with respect to claim 1 that "all doses comprise from 

about 0.5 mg to about 2 mg" of the VEGF antagonist and claim 12 is restricted to 

the respective end points with claim 12(a) reciting "0.5 mg" and claim 12(b) re

citing "2 mg". 

These particular doses are anticipated by the VIEW 2 clinical trial (see D13; 0851 

page 29; and 0852) and thus lacks novelty 

Claim 12(a) and (b) further specify that "all doses of the VEGF antagonist com

prise 0.5 mg/2 mg of the VEGF antagonist", respectively. The use of constant 

amounts of aflibercept/VEGF Trap-Eye in the VIEW 2 trial is known from page 29 

of 0851. 

The features of claim 11 and 12 are thus not novel. 

The subject matter of claims 1-12 currently pending in the application thus con

travenes Article 54 EPC. 

IV. Inventive Step and Sufficiency of Disclosure of the Subject Matter of Claims 

8-11 and 12 

The alternative potential administration route recited in claim 8 that is not known 

from 0851-3, i.e. "topical administration" which according to paragraph [0028] 

of the application is an administration "via eye drops or other liquids, gels, oint

ment or fluid", though certainly desirable as it would overcome the disadvantages 

associated with intravitreal injections such as being invasive and thus requiring a 

skilled specialist. However as this administration route is not supported by any 

data in the application it is hence to be regarded as an obvious alternative to the 

intraocular administration that is readily available to a person skilled in the art, 

i.e. lacks an inventive step. 

Even more, the absence of experimental evidence gives rise to the conclusion 

that topical administration does not provide a solution to the technical problem of 

treating angiogenic eye disorder with a VEGF antagonist. 
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Similarly, regarding lower doses of 0.5 mg (claim 12(a)) or between 0.5 and 2 

mg (claim 11) it has to be noted that these doses do not appear to contribute to 

an inventive step of the claimed second medical use. 

This because, first, the exact value of 0.5 mg corresponds to the amount also 

used in the "VIEW 2" and previous Regeneron trials in connection with a monthly 

dosage regimen and further it is the effective concentration at which 

Ranibizumab is used in these studies for comparison (see D13, 0851 and 0852). 

Therefore the choice of this minimal dose seems to be an obvious one for the 

person skilled in the art. 

Second, the application does not even provide any data of the combination of 

"0.5 mg" and "bimonthly dosing" [feature cl], so that it is questionable whether 

this dosage regimen solves the technical problem of providing an improved 

treatment of angiogenic eye disorders with a VEGF antagonist, at all. 

The remarks above with regard to the lack of an inventive step for the subject 

matter of claims 11 and 12(a), namely that there are no supporting data on file 

demonstrating the effect of these administration regimens also give rise to a lack 

of sufficiency of disclosure. 

The set of claims currently pending in the application thus also contravenes Arti

cles 56 and/or 83 EPC. 

In conclusion, the set of claims pending in European Patent Application 

EP12700590.8/2663325 does not fulfill the requirements of the EPC and should 

thus not be allowed by the Examining Division. 

Encl: 0851-0858 
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31.8.2016 Retinal Physician 

Article Date: 3/1/2010 

SUBSPECIAL TY NEWS 

fellows forum Marks 10th Year 

Dr. Steve Charles is Guest Lecturer. 

ANNEX3 

■ The tenth annual Retina Fellows' Forum took place on Jan. 29 and 30 at the Westin River North in 
frigid Chicago. Eighty North American fellows participated in an educational and social program that 
has become a much-anticipated fixture of the final year of vitreoretinal training. 

As in past years, the fellows spent considerable time in the lecture hall with a panel of volunteer 
faculty, led by Course Director David Chow, MD, and co-directors Carl Awh, MD, and Tarek Hassan, MD. 
Ophthalmologists Dean Eliott, Phil Ferrone, Jeff Heier, Nancy Holekamp and Peter Kaiser completed 
the faculty. 

From left, Drs. Carl Awh, Steve Charles (Distinguished Guest Lecturer), Tarek Hassan and 
David Chow. 

The meeting began on Friday evening with an AMD Symposium and sessions on Diagnostic 
Instrumentation and Pediatric Retina. New to the meeting were the inaugural "Faculty Debates," in 
which the faculty debated the following topics: Avastin vs. Lucentis; Pneumatic Retinopexy vs. Sciera! 
Buckle vs. Vitrectomy, and Fluorescein Angiography vs. OCT. Topics were assigned to the faculty, who 
relied upon clinical data, personal experience, and (most effectively) humor to defend their positions. 

A Friday evening reception and dinner provided the first opportunity for the "graduating class" of 
2010 fellows to socialize with their peers, the faculty, and representatives from industry. 

Saturday offered a full day of panel-driven discussions on Diabetic Retinopathy, Retinal Vascular 
Occlusion, Medical and Surgical "Pearls," "News You Can Use," and advice on career and lifestyle 
management. As always, a highlight of the meeting was the Distinguished Guest Lecture, this year 
delivered by Steve Charles, MD. Dr. Charles captivated and inspired the audience with his talk on 
"Technology, Technique, and the Pursuit of Happiness." 

For the 10th consecutive year, Bausch & Lomb provided essential support as the major sponsor of the 
Retina Fellows' Forum. Genentech provided a generous educational grant to support the opening AMD 
symposium. Thirteen additional companies representing a cross-section of devices and services 
important to vitreoretinal practice provided financial support and presented updates to the group 
about their businesses. 

The prestigious and competitive Bausch & Lomb Retina Fellows' Forum Research award went to 
Arghavan Almony, MD, of the Barnes Retina Institute for her paper, "Small-Gauge Vitrectomy Does 
Not Protect Against Nuclear Sclerotic Cataract." Dr. Almony will present her paper at the 2010 Annual 
Meeting of the American Society of Retina Specialists as a specially recognized lecture. 

http://www. retinal physician.com/pri ntarticle.aspx?articlel D = 104007 1/4 
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The Fellows Forum faculty, from left, Drs. Phil Ferrone, Jeff Heier, Dean Eliott, David 
Chow, Steve Charles, Tarek Hassan, Carl Awh, Peter Kaiser, and Nancy Holekamp. 

The meeting concluded with dinner, an informal awards ceremony, and the 5th Annual Retinal 
Fellows' Forum Bowling Tournament. Fellows and corporate representatives were divided into teams 
captained by the faculty. Phil Ferrone's team emerged victorious, aided in no small measure by his 
score of 220, the highest of the evening. 

The 11th Annual Retina Fellows Forum will be held in Chicago on Friday, Jan. 28 through Saturday, 
Jan. 29, 2011. 

In addition to Bausch & Lomb and Genentech, corporate support for the event was provided by Alcon, 
Alimera Sciences, Allergan, Carl Zeiss Meditec, Dutch Ophthalmic, Insight Instruments, Iridex, 
MedOne Surgical, Neovista, QLT, Quantel Medical, Synergetics and Volk Optical. 

VEGF Trap Has Positive DME Data 

Study Compared Drug to Laser. 

■ Regeneron Pharmaceuticals and Bayer HealthCare AG reported that VEGF Trap-Eye showed positive 
interim results versus laser in a phase 2 study in patients with diabetic macular edema. 

The primary endpoint of the study, a statistically significant improvement in visual acuity over 24 
weeks compared to the standard of care in DME - macular laser therapy - was met. Visual acuity 
improvement was measured by the mean number of letters gained over the initial 24 weeks of the 
one-year study. 

"The magnitude of the gain in visual acuity achieved with VEGF Trap-Eye in this phase 2 study 
demonstrates the biologic activity of VEGF Trap-Eye in treating diabetic macular edema, a disease in 
which high levels of vascular endothelial growth factor are present," said Diana Do, MD, the principal 
investigator for the study and assistant professor of Ophthalmology at the Wilmer Eye Institute of the 
Johns Hopkins University School of Medicine in Baltimore. 

Patients in each of the four dosing groups receiving VEGF Trap-Eye achieved statistically significantly 
greater mean improvements in visual acuity (8.5 to 11.4 letters of vision gained) compared to 
patients receiving macular laser therapy (2.5 letters gained) at week 24. VEGF Trap-Eye was 
generally well tolerated, and there were no drug-related serious adverse events. 

In this double-masked, prospective, randomized, multicenter phase 2 trial, entitled DA VINCI, 219 
patients with clinically significant DME with central macular involvement were randomized to five 
groups. The control group received macular laser therapy at week one, and patients were eligible for 
repeat laser treatments, but no more frequently than at 16-week intervals. Two groups received 
monthly doses of 0.5 or 2.0 mg of VEGF Trap-Eye throughout the six-month dosing period. Two 
groups received three initial monthly doses of 2.0 mg of VEGF Trap-Eye (at baseline and weeks 4 and 
8), followed through week 24 by either every eight-week dosing or as-needed dosing with specific 
repeat dosing criteria. Patients are continuing on the same dosing regimens for an additional 24 
weeks. 

Avastin Seen as Equal to lucentis 

But Genentech Takes Issue With Study. 

BY JERRY SENIOR EDITOR 

■ Researchers at Kaiser Permanante Southern California who treated 324 wet AMD patients with 
Avastin (bevacizumab) and 128 patients with the same disease with Lucentis (ranibizumab) found 
little difference between the two Genentech drugs after 12 months, both in terms of stabilizing visual 
acuity and in reported side effects. 

http://www. retinal physician.com/pri ntarticle.aspx?articlel D = 104007 2/4 
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Genentech was quick to point out factors that could have biased the data. 

The researchers, who reported their results in the February issue of Ophthalmology, acknowledged 
the observational and non randomized nature of the study. However, lead author Donald Fong, MD, 
said that the study "should reassure patients and ophthalmologists that bevacizumab appears to be 
just as effective as ranibizumab." 

Though the Permananente study was uncontrolled and the bevacizumab patients had an average age 
of 78, significantly younger than the ranibizumab patients, the researchers found that approximately 
one-quarter of all patients achieved close to 20/40 vision at 12 months, with little difference in 
adverse events. 

The larger and more rigorous CATT study, which will compare Avastin and Lucentis on a head-to-head 
basis, is currently underway. Initial results are expected sometime in 2011. 

Genentech took issue with some aspects of the Kaiser Permanente study. In a prepared statement, 
the company said: 

"We are aware of the retrospective analysis published in the journal Ophthalmology titled 'Intravitreal 
Bevacizumab and Ranibizumab for Age-Related Macular Degeneration.' Genentech continues to 
believe Lucentis is the most appropriate medicine for people with wet age-related macular 
degeneration because it was specifically designed, formally studied, manufactured for intraocular 
delivery and is approved by FDA. At the same time, Genentech does not interfere with doctors' 
prescribing choices and believes that they should be able to prescribe the treatment they believe is 
most appropriate for their patients." 

Genentech further asserted that "this was an uncontrolled and unmasked retrospective case analysis, 
with too few patients and too short a du ration to adequately assess differences between the two 
treatment groups." 

Genentech quoted Dr. Fong as stating in the article that "the sample size of the current study does 
not have sufficient power to determine whether there are any differences in safety." The author also 
notes in the conclusion of the paper, "Because the study is a non randomized comparison, selection 
bias cou Id mask a true treatment difference." 

According to Genentech, "The results beg the question as to why a higher percentage of patients 
switched off of Avastin than Lucentis (23% vs. 3% initially treated with Lucentis); however, the 
author offers only a limited explanation of this occurrence stating, 'the availability of ranibizumab 
most likely accounted for some of the changes observed in the bevacizumab group."' 

IN BRIEF 

■ VEGF Trap a future gold standard therapy? In a survey of 91 US and European retina 
specialists, Regeneron/Bayer's as yet unapproved aflibercept (VEGF Trap-Eye) was named as a 
therapy for wet AMD that has the potential to reach gold-standard status. VEGF Trap-Eye is 
currently completing its pivotal phase 3 trials. 

Decision Resources, a leading research and advisory firm for pharmaceutical and healthcare issues, 
reported that both Genentech's Lucentis and Regeneron/Bayer's VEGF Trap-Eye can be expected to 
earn Decision Resources' proprietary clinical gold standard status for wet AMD in 2013 and 2018. 

A unique future gold standard cannot be identified because neither thought-leader opinion nor 
available clinical data can show that VEGF Trap-Eye has any advantages or disadvantages relative to 
Lucentis in terms of efficacy, safety and tolerability or delivery attributes. 

However, Decision Resources believes that are still unmet medical needs in the treatment of wet 
AMD. 

■ Lux files for uveitis drug approval. Lux Biosciences, Inc. has submitted regulatory filings to 
both the FDA and European Medicines Agency (EMA) seeking marketing approval for its 
investigational drug Luveniq (LX211) oral voclosporin for the treatment of noninfectious uveitis 
involving the intermediate or posterior segments of the eye. 

Lux said efficacy of LX211 was demonstrated in two controlled, randomized, multicenter trials 
including data from 450 patients at 56 sites in seven countries. The safety data include a total of 
2,110 subjects who received voclosporin during its clinical development in uveitis and psoriasis, 
about 500 of whom were treated for more than 36 weeks and about 200 for more than 52 weeks. 

LX211 had previously received orphan drug status from the FDA and EMA, and fast-track status 
from the FDA. Based on the latter, Lux Biosciences has requested priority review from the FDA. 

http://www. retinal physician.com/pri ntarticle.aspx?articlel D = 104007 3/4 
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■ Wnt pathway plays role in DR. Scientists have identified a molecular pathway that appears to 
play a vital role in diabetic retinopathy. In a study appearing in the American Journal of Pathology, 
researchers show that retinal levels and nuclear translocation of beta-catenin, a key effector in the 
canonical Wnt pathway, were increased in humans with DR and in three DR models. Retinal levels 
of low-density lipoprotein receptor-related proteins 5 and 6, coreceptors of Wnts, were also elevated 
in the DR models. 

The high glucose-induced activation of beta-catenin was attenuated by aminoguanidine, suggesting 
that oxidative stress is a direct cause for the Wnt pathway activation in diabetes. Indeed, Dickkopf 
homolog 1, a specific inhibitor of the Wnt pathway, ameliorated retinal inflammation, vascular 
leakage, and retinal neovascularization in the DR models. Dickkopf homolog 1 also blocked the 
generation of reactive oxygen species induced by high glucose, suggesting that Wnt signaling 
contributes to the oxidative stress in diabetes. This indicates that the Wnt pathway plays a 
pathogenic role in DR and represents a novel therapeutic target. RP 

ERRATUM 

In the article "Short-pulse Laser Treatment: Redefining Retinal Therapy," in the January/February 
2010 issue of Retinal Physician, Figure 1 was mislabeled. The image is not of a rabbit eye, but of a 
human eye. Retinal Physician regrets the error. 

Retinal Physician, Issue: March 2010 

http://www. retinal physician.com/pri ntarticle.aspx?articlel D = 104007 4/4 
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ANNEX2 

December 20, 2010 

Regeneron and Bayer Report Positive Results for VEGF Trap-Eye in Phase 3 Study in 
Central Retinal Vein Occlusion (CRVO) and in Phase 2 Study in Diabetic Macular Edema 
(DME) 

In Phase 3 study in CRVO, 56 percent of VEGF Trap-Eye patients gained at least 15 letters of vision compared to 12 
percent in control group; VEGF Trap-Eye patients on average gained 17 letters of vision compared to mean loss of 4 
letters in control group 

In Phase 2 study in DME, patients in all VEGF Trap-Eye dose groups, including VEGF Trap-Eye dosed every two months, 
maintained or increased vision gains through 52-weeks 

Regeneron to receive $20 million in milestone payments in connection with VEGF Trap-Eye program 

Tarrytown, NY, USA, and Berlin, Germany, December 20, 2010 -- Regeneron Pharmaceuticals, Inc. (NASDAQ: REGN) and 
Bayer HealthCare today announced positive top-line results for VEGF Trap-Eye (aflibercept ophthalmic solution) in the 
COPERNICUS study, which is led by Regeneron, the first of two Phase 3 studies in patients with macular edema due to central 
retinal vein occlusion (CRVO). In this trial, 56.1 percent of patients receiving VEGF Trap-Eye 2 milligrams (mg) monthly gained 
at least 15 letters of vision from baseline, compared to 12.3 percent of patients receiving sham injections (p<0.0001 ), the 
primary endpoint of the study. Patients receiving VEGF Trap-Eye 2mg monthly gained, on average, 17.3 letters of vision 
compared to a mean loss of 4.0 letters with sham injections (p<0.001 ), a secondary endpoint. The second Phase 3 study, 
GALILEO, is currently ongoing and is led by Bayer HealthCare. 

VEGF Trap-Eye was generally well tolerated and the most common adverse events were those typically associated with 
intravitreal injections or the underlying disease. A total of 114 patients were randomized to receive VEGF Trap-Eye and 73 
patients to the control arm. Serious ocular adverse events in the VEGF Trap-Eye group were uncommon (3.5%) and were 
more frequent in the control group (13.5%). The incidence of non-ocular serious adverse events was generally well-balanced 
between the treatment arms. There were no deaths among the 114 patients treated with VEGF Trap-Eye and two in the 73 
(2.7%) patients treated with sham injections. 

"In the COPERNICUS trial, patients treated with VEGF Trap-Eye experienced a marked improvement in vision," said George D. 
Yancopoulos, M.D., Ph.D., President of Regeneron Research Laboratories. "If these results are confirmed by data from the 
GALILEO study, expected in the second quarter of 2011, VEGF Trap-Eye could provide patients and physicians with a new 
treatment option for central retinal vein occlusion." 

"After reporting positive results from our global Phase 3 program (VIEW 1 and VIEW 2 studies) for the treatment of the 
neovascular form of age related macular degeneration (wet AMO), we are pleased to also have a positive Phase 3 trial with 
VEGF Trap-Eye in central retinal vein occlusion, a potential second indication," said Kemal Malik, MD, Head of Global 
Development and member of the Bayer HealthCare Executive Committee. "We are working diligently with Regeneron to prepare 
regulatory filings for VEGF Trap-Eye in wet AMO to submit in the first half of 2011." 

Detailed results for COPERNICUS will be presented at the Angiogenesis Conference in Miami, Florida in February 2011. 

Regeneron will receive a $10 million milestone payment from Bayer HealthCare in connection with the COPERNICUS trial 
meeting its primary endpoint and received a $10 million milestone payment in December 2010 for the positive VIEW 1 and 
VIEW 2 trial results in wet AMO. 

Phase 2 DME Results 
Regeneron and Bayer HealthCare also reported 52 week follow-up results from the Phase 2 DA VINCI study in patients with 
diabetic macular edema (DME). In this study, the previously reported visual acuity gains achieved with VEGF Trap-Eye 
treatment over 24 weeks (the primary endpoint of the study) were maintained or numerically improved up to completion of the 
study at week 52 in all VEGF Trap-Eye study groups, including 2mg dosed every other month. Based on these positive results, 
Regeneron and Bayer HealthCare are discussing plans to initiate Phase 3 studies. 

In this double-masked, prospective, randomized, multi-center Phase 2 trial, entitled DA VINCI (DME And VEGF Trap-Eye: 
INvestigation of Clinical Impact), 221 patients with clinically significant DME with central macular involvement were randomized 
and 219 patients were treated with balanced distribution over five groups. The control group received macular laser therapy at 
baseline, and patients were eligible for repeat laser treatments, but no more frequently than at 16 week intervals. Two groups 
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received monthly doses of 0.5 or 2mg of VEGF Trap-Eye throughout the 12-month dosing period. Two groups received three 
initial monthly doses of 2mg of VEGF Trap-Eye (at baseline and weeks 4 and 8), followed through week 52 by either every two 
months dosing or PRN (as-needed) dosing with very strict repeat dosing criteria. Mean gains in visual acuity versus baseline 
were as follows: 

Laser 0.5mg 2mg 2mg 2mg 
monthly 

. 
every tvvo PRN* I 11u1 !ti "J' 

* IIIVIIUI:;:) 

n 44 44 44 42 45 
Mean change in visual acuity at 2.5 8.6*"' 1 1 1<>'1" 8.5** 10.3*~ 
week 24 versus baseline 1 {letters) 
Mean change visual acuity at -1.3 11 13.1 9.7*"' 12.0*"' 
week 52 versus baseline (letters) 
"iirfollowing 3 initial mr,ntlhlu doses 

versus laser 
1 Primary endpoint 

No significant differences among the VEGF Trap-Eye arms were observed. Approximately 80 percent of the VEGF Trap-Eye 
patients and 75 percent of the laser patients remained in the study through 52 weeks. 

VEGF Trap-Eye was generally well-tolerated, and there were no ocular or non-ocular drug-related serious adverse events 
reported in the study.* The most common adverse events reported were those typically associated with intravitreal injections or 
the underlying disease. The most frequent ocular adverse events reported among patients receiving VEGF Trap-Eye included 
conjunctiva! hemorrhage, eye pain, ocular redness (hyperemia), and increased intraocular pressure. The incidence of non
ocular serious adverse events was generally well balanced between all treatment arms. There were six deaths (3.4%) among 
the 175 patients treated with VEGF Trap-Eye and one (2.3%) in the 44 patients treated with laser over 12 months. Detailed 
results for DA VINCI will be presented at the Angiogenesis Conference in Miami, Florida in February 2011. 

About the Phase 3 CRVO Program 
Patients in the COPERNICUS (Controlled Phase 3 Evaluation of Repeated intravitreal administration of VEGF Trap-Eye In 
Central retinal vein occlusion: Utility and Safety) and the identical GALILEO (General Assessment Limiting Infiltration of 
Exudates in central retinal vein Occlusion with VEGF Trap-Eye) studies receive six monthly injections of either VEGF Trap-Eye 
at a dose of 2mg or sham injections. Patients in the COPERNICUS trial were randomized in a 3 :2 ratio with 114 patients 
randomized to receive VEGF Trap-Eye and 73 randomized to the control arm. At the end of the initial six months, all patients 
randomized to VEGF Trap-Eye are dosed on a PRN (as needed) basis for another six months. In the COPERNICUS trial, 
patients randomized to sham injections in the first six months are eligible to cross over to VEGF Trap-Eye PRN dosing in the 
second six months. During the second six months of the studies, all patients are eligible for rescue laser treatment. Visual 
acuity was measured as a score based on the total number of letters read correctly on the Early Treatment Diabetic 
Retinopathy Study (ETDRS) eye chart, a standard chart used in research to measure visual acuity. 

About Central Retinal Vein Occlusion (CRVO) Over 100,000 people in the United States and more than 66,000 people in 
key European countries are estimated to suffer from CRVO. CRVO is caused by obstruction of the central retinal vein that 
leads to a back up of blood and fluid in the retina. This causes retinal injury and loss of vision. The retina can also become 
"ischemic" (starved for oxygen), resulting in the growth of new, inappropriate blood vessels that can cause further vision loss 
and more serious complications. Release of vascular endothelial growth factor (VEGF) contributes to increased vascular 
permeability in the eye and inappropriate new vessel growth. It is believed that anti-VEGF treatment may help decrease 
vascular permeability and edema and prevent the inappropriate growth of new blood vessels in the retina in patients with 
CRVO. 

About Diabetic Macular Edema (DME) 
DME is the most prevalent cause of moderate vision loss in patients with diabetes. DME is a common complication of Diabetic 
Retinopathy (DR), a disease affecting the blood vessels of the retina. Clinically significant DME is a leading cause of blindness 
in younger adults (under 50). Clinically significant DME occurs when fluid leaks into the center of the macula, the light-sensitive 
part of the retina responsible for sharp, direct vision. Fluid in the macula can cause severe vision loss or blindness. 

Approximately 370,000 Americans currently suffer from clinically significant DME, with 95,000 new cases arising each year. 
According to the American Diabetes Association, more than 18 million Americans currently suffer from diabetes, and many 
other people are at risk for developing diabetes. With the incidence of diabetes steadily climbing, it is projected that up to 10 
percent of all patients with diabetes will develop DME during their lifetime. 
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About VEGF Trap-Eye 
VEGF Trap-Eye is a fully human fusion protein, consisting of soluble VEGF receptors 1 and 2, that binds all forms of VEGF-A 
along with the related Placental Growth Factor (PIGF). VEGF Trap-Eye is a specific and highly potent blocker of these growth 
factors. VEGF Trap-Eye is specially purified and contains iso-osmotic buffer concentrations, allowing for injection into the eye. 

Regeneron and Bayer HealthCare are collaborating on the global development of VEGF Trap-Eye for the treatment of the 
neovascular form of age related macular degeneration (wet AMO), diabetic macular edema (DME), central retinal vein 
occlusion (CRVO), and other eye diseases and disorders. In November 2010, Regeneron and Bayer HealthCare announced 
positive top-line results from two parallel Phase 3 studies in patients with wet AMO, VIEW 1 and VIEW 2. In these trials, all 
regimens of VEGF Trap-Eye, including VEGF Trap-Eye dosed every two months, successfully met the primary endpoint 
compared to the current standard of care, ranibizumab dosed every month. The primary endpoint was statistical non-inferiority 
in the proportion of patients who maintained (or improved) vision over 52 weeks compared to ranibizumab. A generally 
favorable safety profile was observed for both VEGF Trap-Eye and ranibizumab. The incidence of ocular treatment emergent 
adverse events was balanced across all four treatment groups in both studies. There were no notable differences in non-ocular 
adverse events among the study arms. Bayer HealthCare and Regeneron are planning to submit regulatory applications for 
marketing approval for the treatment of wet AMO in Europe and the U.S. in the first-half of 2011. 

Bayer HealthCare will market VEGF Trap-Eye outside the United States, where the companies will share equally in profits from 
any future sales of VEGF Trap-Eye. Regeneron maintains exclusive rights to VEGF Trap-Eye in the United States. 

About Regeneron Pharmaceuticals 
Regeneron is a fully integrated biopharmaceutical company that discovers, develops, and commercializes medicines for the 
treatment of serious medical conditions. In addition to ARCALYST® (rilonacept) Injection for Subcutaneous Use, its first 
commercialized product, Regeneron has therapeutic candidates in Phase 3 clinical trials for the potential treatment of gout, 
diseases of the eye (wet age-related macular degeneration and central retinal vein occlusion), and certain cancers. Additional 
therapeutic candidates developed from proprietary Regeneron technologies for creating fully human monoclonal antibodies are 
in earlier stage development programs in rheumatoid arthritis and other inflammatory conditions, pain, cholesterol reduction, 
allergic and immune conditions, and cancer. Additional information about Regeneron and recent news releases are available 
on Regeneron's web site at www.regeneron.com. 

About Bayer HealthCare 
The Bayer Group is a global enterprise with core competencies in the fields of health care, nutrition and high-tech materials. 
Bayer HealthCare, a subgroup of Bayer AG with annual sales of more than EUR 15.9 billion (2009), is one of the world's 
leading, innovative companies in the healthcare and medical products industry and is based in Leverkusen, Germany. The 
company combines the global activities of the Animal Health, Consumer Care, Medical Care and Pharmaceuticals divisions. 
Bayer HealthCare's aim is to discover and manufacture products that will improve human and animal health worldwide. Bayer 
HealthCare has a workforce of 53.400 employees and is represented in more than 100 countries. Find more information 
at l!J!J!:l.YlLJ;;l§Jlsll.!J.s@!llJ.QgJ[§_,_g.Qill. 

Regeneron Forward Looking Statement 
This news release includes forward-looking statements about Regeneron and its products, development programs, finances, 
and business, all of which involve a number of risks and uncertainties. These include, among others, risks and timing 
associated with preclinical and clinical development of Regeneron's drug candidates, determinations by regulatory and 
administrative governmental authorities which may delay or restrict Regeneron's ability to continue to develop or commercialize 
its product and drug candidates, competing drugs that are superior to Regeneron's product and drug candidates, uncertainty 
of market acceptance of Regeneron's product and drug candidates, unanticipated expenses, the availability and cost of capital, 
the costs of developing, producing, and selling products, the potential for any license or collaboration agreement, including 
Regeneron's agreements with Astellas, the sanofi-aventis Group and Bayer HealthCare, to be canceled or terminated without 
any product success, and risks associated with third party intellectual property. A more complete description of these and other 
material risks can be found in Regeneron's filings with the United States Securities and Exchange Commission (SEC), including 
its Form 10-K for the year ended December 31, 2009 and Form 10-Q for the quarter ended September 30, 2010. Regeneron 
does not undertake any obligation to update publicly any forward-looking statement, whether as a result of new information, 
future events, or otherwise, unless required by law. 

Bayer Forward-Looking Statements 
This release may contain forward-looking statements based on current assumptions and forecasts made by Bayer Group or 
subgroup management. Various known and unknown risks, uncertainties and other factors could lead to material differences 
between the actual future results, financial situation, development or performance of the company and the estimates given 
here. These factors include those discussed in Bayer's public reports which are available on the Bayer website at 
~:.!!:..!~£L~.Ll- The company assumes no liability whatsoever to update these forward-looking statements or to conform them 
to future events or developments. 

* As noted during our investor teleconference on December 20, 2010, the press release inadvertently omitted certain information, which 
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Regeneron does not consider to be material. To reflect inclusion of such omitted information, this sentence would be replaced with the 
following: "In this study, VEGF Trap-Eye was generally well-tolerated and no patients experienced ocular drug-related serious adverse 
events. With respect to the number of patients with non-ocular serious adverse events judged by investigators to be drug-related, there 
were none during the first six months of the study and one in the second six months." 

Your Contact at Bayer: 
Doreen Schroeder, Tel. +49 30 468-11399 
E-Mail: doreen.schroeder@bayer.com 

Your Investor Relations Contact at Regeneron: 
Michael Aberman, M.D. Tel. +1 (914) 345-7799 
E-Mail: michael.aberman@reqeneron.com 

Your Media Contact at Reqeneron: 
Peter Dworkin, Tel. + 1 (914) 345-7640 
E-Mail: peter.dworkin@reoeneron.com 

### 
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May 1, 2008 

Regeneron Reports First Quarter 2008 Financial and Operating Results 

TARRYTOWN, N.Y., May 01, 2008 (BUSINESS WIRE) -- Regeneron Pharmaceuticals, Inc. (Nasdaq: REGN) today announced 
financial and operating results for the first quarter 2008. The Company reported a net loss of $11.6 million, or $0.15 per share 
(basic and diluted), for the first quarter of 2008 compared with a net loss of $29.9 million, or $0.46 per share (basic and 
diluted), for the first quarter of 2007. 

At March 31, 2008, cash, restricted cash, and marketable securities totaled $827.9 million compared with $846.3 million at 
December 31, 2007. The Company's $200.0 million of convertible notes, which bear interest at 5.5 percent per annum, mature 
in October 2008. 

Current Business Highlights 

ARCAL YST™ (rilonacept) - Inflammatory Diseases 

The Company announced in February 2008 that it had received marketing approval from the U.S. Food and Drug 

Administration (FDA) for ARCALYST™ (rilonacept) Injection for Subcutaneous Use, an interleukin-1 blocker, for the treatment of 
Cryopyrin-Associated Periodic Syndromes (CAPS), including Familial Cold Auto-inflammatory Syndrome (FCAS) and Muckle
Wells Syndrome (MWS) in adults and children 12 and older. ARCAL YST is the only therapy approved for patients with CAPS, a 
group of rare, inherited, auto-inflammatory conditions characterized by life-long, recurrent symptoms of rash, fever/chills, joint 
pain, eye redness/pain, and fatigue. Intermittent, disruptive exacerbations or flares can be triggered at any time by exposure to 
cooling temperatures, stress, exercise, or other unknown stimuli. In late March 2008, ARCAL YST became available for 
prescription in the United States and the Company began making shipments of ARCAL YST to its distributors. ARCAL YST has 
also received Orphan Drug designation in the European Union for the treatment of CAPS. 

A Phase 2 safety and efficacy trial of ARCAL YST is underway in the prevention of gout flares induced by the initiation of uric 
acid-lowering drug therapy used to control gout. The Company is also evaluating the potential use of ARCAL YST in other 
indications in which interleukin-1 (IL-1) may play a role. 

Aflibercept (VEGF Trap) - Oncology 

In their collaboration to develop aflibercept for the treatment of cancer, Regeneron and sanofi-aventis currently are enrolling 
patients in four Phase 3 trials that combine aflibercept with standard chemotherapy regimens. One trial is evaluating aflibercept 
as a 2nd line treatment for metastatic colorectal cancer in combination with folinic acid, 5-FU, and irinotecan. A second trial is 
evaluating aflibercept as a 1st line treatment for metastatic pancreatic cancer in combination with gemcitabine. A third trial is 
evaluating aflibercept as a 1st line treatment for metastatic androgen independent prostate cancer in combination with 
docetaxel/prednisone. The fourth trial is evaluating aflibercept as a 2nd lirie treatment for metastatic non-small cell lung cancer 
in combination with docetaxel. All four trials are studying the current standard of chemotherapy care for the cancer being 
studied with and without aflibercept. In addition, more than 13 studies are being conducted in conjunction with the National 
Cancer Institute (NCI) Cancer Therapy Evaluation Program (CTEP) evaluating aflibercept as a single agent or in combination 
with chemotherapy regimens in a variety of cancer indications. 

VEGF Trap-Eye - Eye Diseases 

VEGF Trap-Eye is a specially purified and formulated form of the VEGF Trap for use in intraocular applications. Regeneron 
and Bayer HealthCare initiated a Phase 3 global development program of VEGF Trap-Eye in the neovascular form of Age
related Macular Degeneration (wet AMO) in the third quarter of 2007. The first trial, known as VIEW 1 (VEGF Trap: 
Investigation of Efficacy and Safety in Wet age-related macular degeneration), is comparing VEGF Trap-Eye and ranibizumab 

(Lucentis®, a registered trademark of Genentech, Inc.), an anti-angiogenic agent approved for use in wet AMO. The trial is 
evaluating dosing intervals of four and eight weeks for VEGF Trap-Eye, compared with ranibizumab dosed every four weeks 
according to its label. Bayer HealthCare is initiating a second Phase 3 trial of VEGF Trap-Eye in wet AMO in the European 
Union and other parts of the world outside the U.S. 

In April 2008, Regeneron and Bayer HealthCare announced the 32-week endpoint results of a Phase 2 study evaluating VEGF 
Trap-Eye in wet AMO, which were presented at the 2008 Association for Research in Vision and Ophthalmology (ARVO) 
meeting in Fort Lauderdale, Florida. The analysis showed that VEGF Trap-Eye dosed on a PRN (as-needed) dosing schedule 
maintained the statistically significant gain in visual acuity achieved after an initial 12-week, fixed-dosing phase. 
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Study results showed that across all dose groups in the study population the 6.6 mean letter gain in visual acuity achieved 
versus baseline at the week 16 evaluation visit, following 12 weeks of fixed dosing, was maintained out to week 32 (a 6.7 mean 
letter gain versus baseline; p less than 0.0001) using a PRN dosing schedule (where dosing frequency was determined by the 
physician's assessment of pre-specified criteria). The decrease in retinal thickness, an anatomical measure of treatment effect, 
achieved with a fixed-dose schedule was also maintained for all dose groups combined at week 32 (a 137 micron mean 
decrease versus baseline, p less than 0.0001). 

Patients receiving monthly doses of VEGF Trap-Eye, either 0.5 or 2.0 mg, for 12 weeks followed by PRN dosing thereafter 
achieved mean improvements in visual acuity of 8.0 (p less than0.01 versus baseline) and 10.1 letters (p less than 0.0001 
versus baseline), respectively, and mean decreases in retinal thickness of 141 (p less than 0.0001 versus baseline) and 162 
microns (p less than 0.0001 versus baseline) at week 32, respectively. 

After the last fixed-dose administration at week 12, patients from all dose groups combined required, on average, only one 
additional injection over the following 20 weeks to maintain the visual acuity gain established during the fixed-dosing period. 
Notably, 55 percent of the patients who received 2.0 mg monthly for 12 weeks did not require any additional treatment 
throughout the next 20-week PRN dosing period. Moreover, 97 percent of the patients who received 2.0 mg monthly for 12 
weeks did not require re-dosing at the week 16 evaluation visit, indicating that an 8-week dosing schedule may be feasible. 

Regeneron and Bayer HealthCare are collaborating on the global development of VEGF Trap-Eye for the treatment of wet 
AMO, diabetic eye diseases, and other eye diseases and disorders. Bayer HealthCare will market VEGF Trap-Eye outside the 
United States, where the companies will share equally in profits from any future sales of VEGF Trap-Eye. Regeneron maintains 
exclusive rights to VEGF Trap-Eye in the United States. 

Monoclonal Antibodies 

Regeneron and sanofi-aventis are collaborating on the discovery, development, and commercialization of fully human 

monoclonal antibodies generated by Regeneron using its Veloclmmune® technology. The first therapeutic antibody to enter 
clinical development under the collaboration is REGN88, an antibody to the interleukin-6 receptor (IL-6R) that is being 
evaluated in rheumatoid arthritis. A second antibody candidate, an antibody to Delta-like ligand-4 (0114), is slated to start 
clinical development in mid-2008. The Company and sanofi-aventis plan to advance two to three new antibodies into clinical 
development each year. 

Financial Results 

Revenue 

Regeneron's total revenue increased to $56.4 million in the first quarter of 2008 from $15.8 million in the same period of 2007. 
Contract research and development revenue in the first quarter of 2008 principally related to the Company's aflibercept and 
antibody collaborations with sanofi-aventis and the Company's VEGF Trap-Eye collaboration with Bayer HealthCare. In the first 
quarter of 2007, contract research and development revenue primarily related to the Company's aflibercept collaboration with 
sanofi-aventis. Technology licensing revenue related to the Company's license agreements with AstraZeneca and Astellas. 

Regeneron recognized contract research and development revenue of $13.8 million in the first quarter of 2008 related to the 
Company's aflibercept collaboration with sanofi-aventis, compared with $11.8 million in the same period of 2007. Contract 
research and development revenue from the collaboration consisted of reimbursement of aflibercept development expenses 
incurred by the Company plus recognition of amounts related to $105.0 million of previously received and deferred non
refundable, up-front payments. Reimbursement of expenses increased to $11. 7 million in the first quarter of 2008 from $9.6 
million in the same period of 2007, principally due to higher costs related to the Company's manufacture of aflibercept clinical 
supplies and higher clinical development costs. With respect to the $105.0 million of up-front payments from sanofi-aventis, 
$2.1 million was recognized in the first quarter of 2008 compared to $2.2 million in the same period of 2007. 

Sanofi-aventis also incurs aflibercept development expenses directly and these expenses are increasing because of the 
growing number of clinical trials sanofi-aventis is overseeing in the oncology program. During the term of the aflibercept 
collaboration, sanofi-aventis pays 100 percent of agreed-upon aflibercept development expenses incurred by both companies. 
Following commercialization of an aflibercept product, Regeneron, from its 50 percent share of aflibercept profits, will reimburse 
sanofi-aventis for 50 percent of aflibercept development expenses previously paid by sanofi-aventis. 

Regeneron recognized contract research and development revenue of $21.9 million in the first quarter of 2008 related to the 
Company's antibody collaboration with sanofi-aventis. Contract research and development revenue from the antibody 
collaboration consisted of $15.1 million for reimbursement of the Company's expenses under the collaboration's discovery 
agreement, $4.2 million for reimbursement of the Company's REGN88 development expenses, and $2.6 million related to an 
$85.0 million non-refundable, up-front payment, which was deferred upon receipt in December 2007. 
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In connection with the Company's VEGF Trap-Eye collaboration with Bayer HealthCare, the Company received a $75.0 million 
non-refundable, up-front payment in October 2006 and a $20.0 million milestone payment in August 2007. Through September 
30, 2007 all payments received from Bayer HealthCare, including the up-front and milestone payments and cost-sharing 
reimbursements were fully deferred and included in deferred revenue. In the fourth quarter of 2007, the Company commenced 
recognizing previously deferred payments from Bayer HealthCare and cost sharing of the Company's VEGF Trap-Eye 
development expenses in the Company's Statement of Operations through a cumulative catch-up. The $75.0 million non
refundable, up-front license payment and $20.0 million milestone payment are being recognized as contract research and 
development revenue over the related estimated performance period. In periods when the Company recognizes VEGF Trap
Eye development expenses that it incurs under the collaboration, the Company also recognizes, as contract research and 
development revenue, the portion of those VEGF Trap-Eye development expenses that are reimbursable from Bayer 
HealthCare. In periods when Bayer HealthCare incurs agreed upon VEGF Trap-Eye development expenses that benefit the 
collaboration and Regeneron, the Company also recognizes, as additional research and development expense, the portion of 
Bayer HealthCare's VEGF Trap-Eye development expenses that the Company is obligated to reimburse. 

In the first quarter of 2008, the Company recorded $9.0 million of contract research and development revenue from Bayer 
HealthCare, consisting of $3.3 million related to the $75.0 million up-front licensing payment and the $20.0 million milestone 
payment and $5. 7 million related to the portion of the Company's first quarter 2008 VEGF Trap~Eye development expenses 
that is reimbursable from Bayer HealthCare. 

Regerieron has entered into non-exclusive license agreements with AstraZeneca and Astellas that allow those companies to 

utilize Veloclmmune® technology in their internal research programs to discover human monoclon.al antibodies. Each company 
made a $20.0 million up-front, non-refundable payment in 2007 and will make up to five additional annual payments of $20.0 
million, subject to the ability to terminate their agreements after making three additional payments. Upon receipt, these 
payments are deferred and are recognized as revenue ratably over approximately the ensuing year of each agreement. 
Regeneron will also receive a mid-single-digit royalty on sales of any antibodies discovered utilizing Veloclmmune. In the first 
quarter of 2008 and 2007, the Company recognized $10.0 million and $2.1 million, respectively, of technology licensing 
revenue related to these agreements. 

ARCAL YST™ (rilonacept) Product Sales 

In late March 2008, the Company shipped $0.8 million of ARCAL YST to its distributors, which was fully deferred at March 31, 
2008 and classified as deferred revenue in the Company's financial statements. 

Expenses 

Total operating expenses for the first quarter of 2008 were $72.3 million, 46 percent higher than the same period in 2007. Our 
average headcount increased to 714 in the first quarter of 2008 from 585 in the same period of 2007 primarily as a result of 
our expanding research and development activities directed toward preclinical and clinical development of product candidates, 

including ARCAL YST™, aflibercept, VEGF Trap-Eye, and monoclonal antibodies (including REGN88 and the D114 antibody). 

Operating expenses included non-cash compensation expense related to employee stock option and restricted stock awards of 
$8.3 million and $6.6 million in the first quarters of 2008 and 2007, respectively. 

Research and development (R&D) expenses increased to $61.3 million in the first quarter of 2008 from $41.2 million in the 
comparable quarter of 2007. The Company incurred higher R&D costs primarily related to additional R&D headcount, clinical 
development costs for VEGF Trap-Eye and ARCAL YST, and costs related to manufacturing supplies of aflibercept, VEGF 
Trap-Eye, and the D114 antibody. 

Selling, general, and administrative expenses increased to $11.0 million in the first quarter of 2008 from $8.2 million in the 
comparable period of 2007. In the first quarter of 2008, the Company incurred costs associated with the launch of ARCALYST. 
In addition, the Company incurred higher compensation expense and recruitment costs associated with expanding the 
Company's headcount, and higher legal fees related to general corporate matters. 

Other Income 

Investment income increased to $7.3 million in the first quarter of 2008 from $6.7 million in the comparable quarter of 2007. 
The increase in investment income resulted primarily from higher balances of cash and marketable securities, due primarily to 
receipts from sanofi-aventis of $312.0 million for the purchase of 12 million shares of the Company's Common Stock in 
December 2007 and the $85.0 million up-front payment related to the antibody collaboration, partially offset by lower effective 
interest rates in 2008. 

About Regeneron Pharmaceuticals 
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Regeneron is a fully integrated biopharmaceutical company that discovers, develops, and commercializes medicines for the 

treatment of serious medical conditions. In addition to ARCAL YST™ (rilonacept) Injection for Subcutaneous Use, its first 

commercialized product, Regeneron has therapeutic candidates in clinical trials for the potential treatment of cancer, eye 

diseases, and inflammatory diseases, and has preclinical programs in other diseases and disorders. Additional information 

about Regeneron and recent news releases are available on Regeneron's web site at www.regeneron.com 

This news release discusses historical information and includes forward-looking statements about Regeneron and its products, 

development programs, finances, and business, all of which involve a number of risks and uncertainties, such as risks 

associated with preclinical and clinical development of Regeneron's drug candidates, determinations by regulatory and 

administrative governmental authorities which may delay or restrict Regeneron's ability to continue to develop or commercialize 

its product and drug candidates, competing drugs that are superior to Regeneron's product and drug candidates, uncertainty 

of market acceptance of Regeneron's product and drug candidates, unanticipated expenses, the availability and cost of capital, 

the costs of developing, producing, and selling products, the potential for any collaboration agreement, including Regeneron's 

agreements with the sanofi-aventis Group and Bayer HealthCare, to be canceled or to terminate without any product success, 

risks associated with third party intellectual property, and other material risks. A more complete description of these and other 

material risks can be found in Regeneron's filings with the United States Securities and Exchange Commission (SEC), including 

its Form 10-K for the year ended December 31, 2007. Regeneron does not undertake any obligation to update publicly any 

forward-looking statement, whether as a result of new information, future events, or otherwise unless required by law. 

REGENERON PHARMACEUTICALS, INC. 

CONDENSED BALANCE SHEETS (Unaudited) 
( In thousands) 

March 31, December 31, 

ASSETS 
Cash, restricted cash, and marketable 

securities 
Receivables 
Property, plant, and equipment, net 

Other assets 

Total assets 

LIABILITIES AND STOCKHOLDERS' EQUITY 

Accounts payable and accrued expenses 

Deferred revenue 
Notes payable 
Stockholders' equity 

2008 2007 

$827,858 
32,960 
58,419 
11,639 

$930,876 

$30,314 
239,959 
200,000 
460,603 

$846,279 
18,320 
58,304 
13,355 

$936,258 

$39,232 
236,759 
200,000 
460,267 

Total liabilities and stockholders' equity $930,876 $936,258 

Revenues 

REGENERON PHARMACEUTICALS, INC. 

CONDENSED STATEMENTS OF OPERATIONS (Unaudited) 

(In thousands, except per share data) 

For the three months 
ended March 31, 

2008 2007 

Contract research and development $46,383 $13, 645 
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Technology licensing 

Expenses 
Research and development 
Selling, general, and administrative 

Loss from operations 

Other income {expense) 
Investment income 
Interest expense 

Net loss 

Net loss per share amounts, basic and diluted 

Weighted average shares outstanding, basic and 

diluted 

SOURCE: Regeneron Pharmaceuticals, Inc. 

Regeneron Pharmaceuticals, Inc. 
Investor Relations 
914-345-7640 
invest@regeneron.com 
or 
Media Relations 
Laura Lindsay, 914-345-7800 
laura.lindsay@regeneron.com 
or 
Kimberly Chen, 212-845-5634 
kchen@biosector2.com 

10,000 

----------
56,383 

----------

61,270 
11,024 

----------
72,294 

----------

{15,911) 

----------

7,304 
(3,011) 

----------
4,293 

----------

$(11,618) 

----------

$ (0 .15) 

78,493 

2,143 

---------
15 / 788 

---------

41,235 
8,202 

---------
49,437 

---------

(33,649) 

---------

6,743 
(3,011) 

---------
3,732 

---------

$(29,917) 

---------

$ (0 .46) 

65,563 

' 
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Europiisches 
Patentamt 

European 
Patent Office 

Offic:e e1,1ropl!en 
des brevets 

I llllll 111111111111111 11111 111111111111111 1111111111111 

Reference 

European Patent Office 
80298 MUNICH 
GERMANY 

Questions about this communication ? 
Contact Customer Services at www.epo.org/contact 

13.09.2016 

I 
Application No./Patent No. 

12700590.8 - 1466 / 2663325 

Applicant/Proprietor 

Regeneron Pharmaceuticals, Inc. 

Acknowledgment of receipt of observations by third parties (Article 115 EPC) 

Receipt of your letter dated 07.09.2016 is hereby acknowledged. 

Under Article 115 EPC you will not be a party to the proceedings before the European Patent Office. 

D In your letter the following documents are mentioned which were not enclosed, and which are not 
available in the EPO: 

D The third party observations have not been filed in an official language of the EPO (R. 114(1) EPC). 

You are requested to file copy(ies) and/or translation(s) in one of the official EPO languages within two 
months of notification of this communication if they are to be taken into account. 

EPO Form 2026 12.07 (08/09/16) FORA Page: 1 of 1 
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Third Party Observation for application Number 
EP20120700590 
Successful submission of observation took place on 16/11/2016 
17:02 

Title: USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS 
Publication Number: EP2663325 
Applicant: REGENERON PHARMA[US] 
Date of publication: 20.11.2013 
Date of filing: 11.01.2012 

These observations have been filed by: 
Anonymous 

1. Facts and evidence 
1.1. Reference is made to the following documents 
PLI 

1.2. Observations concerning the public availability of the non-patent literature 
NPLI 

2. Prior Use 
2.1. Prior use (1) 
When did the prior use occur? 

What was made available? 

Where was it made available? 

How and to whom was it made available? 

3. Common General Knowledge 

4. Novelty (Article 54 EPC) 
4.1. Novelty (1) 

5. Inventive step (Article 56 EPC) 
5.1. Inventive step (1) 
Features known from the prior art: 

Novel features not known from the prior art: 

The technical effect caused or technical problems solved by the novel features: 

Reasons why it would be obvious to the skilled persons to combine the features as set in the independent claim: 
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6. Any further Observations, e.g. Articles 52(2), 53, 57, 76, 

83, 84, 123(2) EPC, validity of the priority date 
6.1. Unallowable amendments (Articles 76 and 123 EPC) 

6.2. Sufficiency of disclosure (Article 83 EPC) 

6.3. Clarity (Article 83 EPC) 

6.4. Futher observations 
The TPO filed 7 September 2016 was not properly served to the applicant. In fact the observation letter served with the three 

Annexes of the TPO of 7 September was the one of the anonymous TPO of 5 September 2016. 
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Europiisches 
Patentamt 

European 
Patent Office 

Offic:e e1,1ropl!en 
des brevets 

I llllll 111111111111111 11111 111111111111111 1111111111111 
Power, David 
J A Kemp 
14 South Square 
Gray's Inn 
London WC1 R 5JJ 
ROYAUME UNI 

Reference 

European Patent Office 
80298 MUNICH 
GERMANY 

Questions about this communication ? 
Contact Customer Services at www.epo.org/contact 

01.12.2016 

N400458-EP DXP I 
Application No./Patent No. 

12700590.8 - 1466 / 2663325 

Applicant/Proprietor 

Regeneron Pharmaceuticals, Inc. 

Corrected version (1) 

Communication pursuant to Rule 114(2) EPC 

Please find enclosed observations by a third party concerning the patentability of the invention of the 
above-mentioned patent application. That person is not a party to the proceedings before the EPO 
(Art. 115 EPC). 

Under Rule 114(2) EPC you may comment on the observations. 

(1) replace our letter dated 13.09.2016 -The observiation letter of the Observation by 
Third Party filed on 07.09.2016 was not properly served to the applicant. In fact the 
observation letter served with the 3 annexes of 07.09.2016 was the one of the 
anonymous observation filed on 05.12.2016 

EPO Form 2022 12.07 (08/09/16) Page: 1 of 1 
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Maiwald 

I. Prior art 

The following documents disclosing the subject-matter of the pending claims 

as filed on 17 December 2014 are provided: 

Annex 1 

Annex 2 

Annex 3 

Press Release ofRegeneron dated 22 November 2010 

Press Release of Regeneron dated 20 December 2010 

Article in Retinal Physician (March 2010) 

All documents were published before the earliest priority date of 13 January 

2011 and are therefore prior art according to Article 54(2) EPC. 

II. The European patent application EP 2 663 325 Al 

1. Bibliographical data 

Earliest priority date: 

Filing date: 

Latest expiry date (if granted): 

Designated contracting states: 

Applicant: 

Current state: 

2. Status 

13 January 2011 

11 January 2012 

11 January 2032 

AL, AT, BE, BG, CH, CY, CZ, DE, DK, 

EE, ES, FI, FR, GB, GR, HR, HU, IE, 

IS, IT, LI, LT, LU, LV, MC, MK, MT, 

NL, NO, PL, PT, RO, RS, SE, SI, SK, 

SM,TR 

Regeneron Pharmaceuticals, Inc. 

Examination is in progress 

The European patent application is currently undergoing examination. 
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The first office action of the Examining Division according to Article 94(3) 

EPC was issued on 21 August 2014 and raised objections under Article 84 

and 83 EPC (lack of clarity and sufficiency of disclosure) and Article 56 EPC 

(lack of inventive step). 

Applicant filed a reply including amended claims on 17 December 2014. 

3. Claims 

Pending claim 1 ofEP 2 663 325 Al filed with the reply on 17 December 

2014 is directed to: 

"A VEGF antagonist for use in a method of treating an angiogenic eye 

disorder in a patient, wherein the method comprises sequentially 

administering to the patient a single initial dose of a VEGF antagonist, 

followed by two or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 4 weeks after the 
immediately preceding dose; 

wherein each tertiary dose is administered 8 weeks after the 

immediately preceding dose,· 

wherein the angiogenic eye disorder is selected from the group 

consisting of age related macular degeneration, diabetic retinopathy, 

diabetic macular edema, central retinal vein occlusion and corneal 

neovascularization; and 

wherein the VEGF antagonist comprises VEG FRI R2-FciJCI (a) 

encoded by the nucleic acid sequence of SEQ ID NO:I." 

Pending claims 2 to 6 specify the angiogenic eye disorder as age related 

macular degeneration, diabetic retinopathy, diabetic macular edema, central 

retinal vein occlusion, and corneal neovascularization, respectively. 
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Pending claim 7 specifies the VEGF antagonist to comprise (1) a VEGFRl 

component comprising amino acids 27 to 129 of SEQ ID NO:2; (2) a 

VEGFR2 component comprising amino acids 130-231 of SEQ ID NO:2; and 

(3) a multimerization component comprising amino acids 232-457 of SEQ ID 

NO:2. 

Pending claims 8 to 10 specify the route of administration as topical or 

intraocular administration, intraocular administration, or intravitreal 

administration, respectively. 

Pending claims 11 and 12 specify that all doses of the VEGF antagonist 

comprise from about 0.5 mg to about 2 mg of the VEGF antagonist, and 0.5 

mg or 2 mg of the VEGF antagonist, respectively. 

It is noted that a press article of Regeneron published on 28 September 2008 

was cited by the Examining Division (ED) in its communication dated 

21 August 2014 as document D13. This document relates to the results of the 

phase II study preceding VIEW-1 and VIEW-2 studies and mentions the 

VIEW studies and dosage regimens to be administered therein. However, 

according to the ED, since no results of the phase III study are presented, the 

disclosure is not enabled. The ED further noted that the results of the phase 

III study are presented in example 4 of EP 2 663 325. 

However, this reasoning means that any document disclosing the results of 

the phase III clinical studies in which the claimed dosage regimen is used 

anticipates the subject-matter of pending claim 1. 

The following discussion will show that at the earliest priority date the results 

of phase III clinical studies using the claimed dosage regimen showing a 

therapeutic effect had already been published. 
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3. Lack of novelty (Article 54 EPC) 

3.1 Press release of Regeneron dated 22 November 2010 (Annex 1) 

Regeneron published a press release summarising the results of the VIEW-1 

and VIEW-2 studies on 22 November 2010, i.e. before the priority date. 

Annex 1 discloses that VEGF Trap-Eye was administered every two months 

after three monthly loading doses (second page, third paragraph): 

"In each of the studies, VEGF Trap-Eye was evaluated for its effect 
on maintaining and improving vision when dosed as an intravitreal 
injection on a schedule of0.5mg monthly, 2mg monthly, or 2mg eve y 

two months (following three monthly loading doses), as compared 
with intravitreal ranibizumab administered 0.5mg every month during 
the.first year of the studies." (emphasis added) 

In this context, the 2 mg aflibercept dose administered in the first visit 

corresponds to the single initial dose of the claimed VEGF antagonist, the 2 

mg aflibercept doses administered at weeks 4 and 8 correspond to two 

secondary doses of the claimed VEGF antagonist, wherein each secondary 

dose is administered 4 weeks after the immediately preceding dose, and the 2 

mg aflibercept doses administered thereafter every 8 weeks correspond to the 

tertiary doses of the claimed VEGF antagonist, wherein each tertiary dose is 

administered 8 weeks after the immediately preceding dose. 

The VEGF Trap-Eye was used to treat wet age-related macular degeneration 

(see first page, first paragraph and headline). 

VEGF Trap-Eye is aflibercept ophthalmic solution (see first page, first para

graph of Annex I). According to paragraph [0007] of WO 2012/097019 Al 
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aflibercept is the same molecule as VEGFR1R2-Fc~Cl(a) to which claim 1 

refers. 

According to Annex 1 the results of the VIEW studies show that "all 

regimens of VEGF Trap-Eye (ajlibercept ophthalmic solution), including 

VEGF Trap-Eye dosed every two months, successfully met the primary 

endpoint compared to the current standard of care, ranibizumab dosed every 

month. " ( cf. first page, first paragraph; emphasis added). This shows that a 

therapeutic effect is indeed obtained by treatment with a dosage regimen as 

required by the pending claims. 

Further, Table 1 presented in Example 4 of EP 2 663 325 Al is already 

shown on page 2 of Annex l. 

Thus, Annex 1 discloses all features of pending claims 1, 2 and 7 to 12. 

3.2 Press release of Regeneron dated 20 December 2010 (Annex 2) 

Regeneron published a further press release relating to the results of the 

studies COPERNICUS and DA VINCI on 20 December 2010, i.e. before the 

earliest priority date. 

DA VINCI is a phase II study in patients with diabetic macular edema. In this 

study participants were randomized into one of five groups: one group 

receiving laser treatment (control group), two groups receiving 0.5 or 2 mg of 

VEGF Trap-Eye monthly, and two groups receiving three initial monthly 

doses of 2 mg ofVEGF Trap-Eye (at baseline and weeks 4 and 8), followed 

through week 52 by either every two months dosing ( corresponding to the 

regimen defined in pending claim 1) or as-needed dosing (first page, 

penultimate paragraph). 
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Annex 2 reports that "the previously reported visual acuity gains achieved 

with VEGF Trap-Eye treatment over 24 weeks (the primary endpoint of the 

[DA VINCI] study) were maintained or numerically improved up to 

completion of the study at week 52 in all VEGF Trap-Eye study groups, 

including 2mg dosed every other month. " ( cf. first page, penultimate 

paragraph; emphasis added). 

Furthermore, Table 2 presented in Example 5 of EP 2 663 325 Al is already 

shown on page 2 of Annex 2. 

Thus, Annex 2 discloses all features of pending claims 1, 4 and 7 to 12. 

3.3 Article in Retinal Physician (March 2010) (Annex 3) 

A brief news article relating to the DA VINCI study and interim results 

thereof was published in the March 2010 issue of Retinal Physician and is 

available on the homepage 

(http://www.retinalphysician.com/printarticle. aspx?articleID= 104007). 

Annex 3 discloses the dosing groups in the last paragraph of the article 

"VEGF Trap Has Positive DME Data" (on page 2/4), including two groups 

receiving three initial monthly doses of 2.0 mg of VEGF Trap-Eye (at 

baseline, weeks 4 and 8), followed through 24 weeks by either dosing every 8 

weeks ( corresponding to the regimen defined in pending claim 1) or as

needed dosing. 

Annex 3 further describes that the DA VINCI study showed positive interim 

results (first paragraph of the article) and that each one of the dosing groups 

receiving VEGF Trap-Eye achieved statistically significantly greater mean 
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Maiwald 

improvements in visual acuity compared to patients receiving laser therapy 

(penultimate paragraph of the article). 

Thus, Annex 3 also discloses all features of pending claims 1, 4 and 7 to 12. 

III. Conclusion 

Results from phase III clinical studies showing the successful use of the 

dosage regimen of pending claim 1 were published before the priority date of 

EP 2 663 325 Al. The subject-matter of pending claim 1 is therefore not 

novel. 

The same is true for the subject-matter of pending claims 2, 4 and 7 to 12. 

Pending claims 3, 5 and 6 relating to different angiogenic eye disorders are 

considered to be obvious in view of the results of the cited studies. 

Thus, in view of the published results all pending claims do not meet the 

requirements of the EPC. 

Encls. 
Annex 1-3 

Maiwald Patentanwalts GmbH 
( Andrea Lasar) 
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ANNEXl 

November 22, 2010 

Bayer and Regeneron Report Positive Top-Line Results of Two Phase 3 Studies with VEGF 
Trap-Eye in Wet Age-related Macular Degeneration 

In both studies, all regimens of VEGF Trap-Eye, including VEGF Trap-Eye dosed every two months, achieved primary endpoint 
compared to ranibizumab dosed every month 
Regulatory applications for marketing approval planned in first-half of 2011 

TARRYTOWN, N.Y. and BERLIN, Nov. 22, 2010 /PRNewswire-FirstCall/ -- Regeneron Pharmaceuticals, Inc. (Nasdaq: REGN) 
and Bayer HealthCare today announced that in two parallel Phase 3 studies in patients with the neovascular form of age
related macular degeneration (wet AMO), all regimens of VEGF Trap-Eye (aflibercept ophthalmic solution), including VEGF 
Trap-Eye dosed every two months, successfully met the primary endpoint compared to the current standard of care, 
ranibizumab dosed every month. The primary endpoint was statistical non-inferiority in the proportion of patients who 
maintained (or improved) vision over 52 weeks compared to ranibizumab. 

Further results will be presented at the Angiogenesis Conference in February 2011. Bayer HealthCare and Regeneron are 
planning to submit regulatory applications for marketing approval in Europe and the U.S. in the first-half of 2011 based on the 
positive results of the VIEW 1 and VIEW 2 trials. 

In the North American VIEW 1 study, 96 percent of patients receiving VEGF Trap-Eye 0.5mg monthly, 95 percent of patients 
receiving VEGF Trap-Eye 2mg monthly, and 95 percent of patients receiving VEGF Trap-Eye 2mg every two months achieved 
maintenance of vision compared to 94 percent of patients receiving ranibizumab 0.5mg dosed every month. In the international 
VIEW 2 study, 96 percent of patients receiving VEGF Trap-Eye 0.5mg monthly, 96 percent of patients receiving VEGF Trap
Eye 2mg monthly, and 96 percent of patients receiving VEGF Trap-Eye 2mg every two months achieved maintenance of vision 
compared to 94 percent of patients receiving ranibizumab 0.5mg dosed every month. Visual acuity was measured as a score 
based on the total number of letters read correctly on the Early Treatment Diabetic Retinopathy Study (ETDRS) eye chart, a 
standard chart used in research to measure visual acuity, over 52 weeks. Maintenance of vision was defined as losing fewer 
than three lines (equivalent to 15 letters) on the ETDRS eye chart. 

"The currently available anti-VEGF therapies have significantly advanced the treatment of wet AMO, actually improving vision in 
many patients. However, monthly injections are required to optimize and maintain vision gain over the long-term," said Ursula 
Schmidt-Erfurth, M.D., Professor and Chair of the Department of Ophthalmology at the University Eye Hospital in Vienna, 
Austria and the VIEW 2 Principal Investigator. "The results of the VIEW studies indicate that VEGF Trap-Eye could establish a 
new treatment paradigm for the management of patients with wet AMO --- predictable every-other-month dosing without the 
need for intervening monitoring or dosing visits." 

"In an effort to avoid the inconvenience of monthly office visits and the burden of monthly injections into the eye for their wet 
AMO patients, retinal specialists have tried to extend the benefits of the existing anti-VEGF therapy with less frequent dosing. 
A growing body of data suggests that this practice may result in inconsistent visual acuity outcomes," said Jeffrey Heier, M.D., 

a clinical ophthalmologist and retinal specialist at Ophthalmic Consultants of Boston, Assistant Professor of ophthalmology at 
Tufts School of Medicine, and Chair of the Steering Committee for the VIEW 1 trial. "A critical goal of these studies was to 
demonstrate that VEGF Trap-Eye could achieve robust improvements in vision and maintain them over time with a more 
convenient every-other-month dose. Achievement of this goal could be important for patients, care givers, and physicians." 

In the VIEW 1 study, patients receiving VEGF Trap-Eye 2mg monthly achieved a statistically significant greater mean 
improvement in visual acuity at week 52 versus baseline (secondary endpoint), compared to ranibizumab 0.5mg monthly; 
patients receiving VEGF Trap-Eye 2mg monthly on average gained 10.9 letters, compared to a mean 8.1 letter gain with 
ranibizumab 0.5mg dosed every month (p<0.01 ). All other dose groups of VEGF Trap-Eye in the VIEW 1 study and all dose 
groups in the VIEW 2 study were not statistically different from ranibizumab in this secondary endpoint. 

A generally favorable safety profile was observed for both VEGF Trap-Eye and ranibizumab. The incidence of ocular treatment 
emergent adverse events was balanced across all four treatment groups in both studies, with the most frequent events 
associated with the injection procedure, the underlying disease, and/or the aging process. The most frequent ocular adverse 
events were conjunctiva! hemorrhage, macular degeneration, eye pain, retinal hemorrhage, and vitreous floaters. The most 
frequent serious non-ocular adverse events were typical of those reported in this elderly population who receive intravitreal 
treatment for wet AMO; the most frequently reported events were falls, pneumonia, myocardial infarction, atrial fibrillation, 
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breast cancer, and acute coronary syndrome. There were no notable differences among the study arms. 

In the second year of the studies, patients in VIEW 1 and VIEW 2 will continue to be treated with the same dose per injection as 
in the first year but administered only every three months, or more often for any worsening of AMO, based on protocol-defined 
criteria (called "quarterly capped PRN" dosing). 

About the VIEW Program 

The VIEW (VEGF Trap-Eye: Investigation of Efficacy and Safety in Wet AMO) program consists of two randomized, double
masked, Phase 3 clinical trials evaluating VEGF Trap-Eye in the treatment of the neovascular form of age-related macular 
degeneration (wet AMO). The VIEW 1 study, which randomized 1217 patients, is being conducted in the United States and 
Canada by Regeneron under a Special Protocol Assessment (SPA) with the U.S. Food and Drug Administration. The VIEW 2 
study, which randomized 1240 patients, is being conducted in Europe, Asia Pacific, Japan, and Latin America by Bayer 
HealthCare. The study designs are essentially identical. The primary endpoint evaluation was conducted at 52 weeks. 

In each of the studies, VEGF Trap-Eye was evaluated for its effect on maintaining and improving vision when dosed as an 
intravitreal injection on a schedule of 0.5mg monthly, 2mg monthly, or 2mg every two months (following three monthly loading 
doses), as compared with intravitreal ranibizumab administered 0.5mg every month during the first year of the studies. As
needed (PRN) dosing with both agents, with a dose administered at least every three months (but not more often than 
monthly), is being evaluated during the second year of each study. These studies are part of the global development program 
for VEGF Trap-Eye being conducted by Bayer HealthCare and Regeneron. 

The primary endpoint of these non-inferiority studies is the proportion of patients treated with VEGF Trap-Eye who maintain 
visual acuity at the end of one year, compared to ranibizumab patients. Visual acuity is measured as a score based on the 
total number of letters read correctly on the Early Treatment Diabetic Retinopathy Study (ETD RS) eye chart, a standard chart 
used in research to measure visual acuity, over 52 weeks. Maintenance of vision is defined as losing fewer than three lines 
(equivalent to 15 letters) on the ETDRS chart. 

The following table summarizes the VIEW 1 and VIEW 2 results for the primary and the first secondary endpoint pre-specified 
for testing: 

I Ranibizumab 
0.5mg monthly 

I VEGF Trap-Eye 
0.5mg monthly 

I VEGF Trap-Eye 
2mg monthly 

I VEGF Trap-Eye 
2mg every 2 months 

Maintenance of vision*(% patients losing <15 letters) at week 52 versus baseline 

VIEW 1 I 94.4% I 95.9%** I 95.1%** I 95.1%** 

VIEW2 I 94.4% I 96.3%** I 95.6%** I 95.6%** 

Mean improvement in vision* (letters) at 52 weeks versus baseline (p-value versus ranibizumab 0.5mg monthly)*** 

VIEW 1 I 8.1 I 6.9 (NS) I 10.9 (p<o.01> I 7.9 (NS) 

VIEW2 I 9.4 I 9.7 (NS) I 7.6 (NS) I 8.9 (NS) 

*Visual acuity was measured as the total number of letters read correctly on the Early Treatment Diabetic Retinopathy Study (ETD RS) eye chart 
**Statistically non-inferior based on a non-inferiority margin of 10%, using confidence interval approach (95.1 % and 95% for VIEW 1 and VIEW 2, respectively) 
*** Test for superiority 
NS=non-significant 

About Wet AMD 

Age-related Macular Degeneration (AMO) is a leading cause of acquired blindness. Macular degeneration is diagnosed as 
either dry (non-exudative) or wet (exudative). In wet AMO, new blood vessels grow beneath the retina and leak blood and fluid. 
This leakage causes disruption and dysfunction of the retina creating distortion and/or blind spots in central vision, and it can 

account for blindness in wet AMO patients. Wet AMO is the leading cause of blindness for people over the age of 65 in the 
U.S. and Europe. 

About VEGF Trap-Eye 

VEGF Trap-Eye is a fully human fusion protein, consisting of soluble VEGF receptors 1 and 2, that binds all forms of VEGF-A 
along with the related Placental Growth Factor (PIGF). VEGF Trap-Eye is a specific and highly potent blocker of these growth 
factors. VEGF Trap-Eye is specially purified and contains iso-osmotic buffer concentrations, allowing for injection into the eye. 
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VEGF Trap-Eye is also in Phase 3 development for the treatment of Central Retinal Vein Occlusion (CRVO), another major 
cause of blindness, in two identical studies. The COPERNICUS (COntrolled Phase 3 Evaluation of Repeated iNtravitreal 
administration of VEGF Trap-Eye In Central retinal vein occlusion: Utility and Safety) study is being led by Regeneron and the 
GALILEO (General Assessment Limiting Infiltration of Exudates in central retinal vein Occlusion with VEGF Trap-Eye) study is 
being led by Bayer HealthCare. The primary endpoint of both studies is improvement in visual acuity versus baseline after six 
months of treatment. Initial data from the CRVO program are anticipated in early 2011. 

VEGF Trap-Eye is also in Phase 2 development for the treatment of Diabetic Macular Edema (DME). In February 2010, 
Regeneron and Bayer HealthCare announced that treatment with VEGF Trap-Eye in the Phase 2 DA VINCI (DME And VEGF 
Trap-Eye: INvestigation of Clinical Impact) study demonstrated a statistically significant improvement in visual acuity versus 
baseline after six months of treatment compared to focal laser therapy, the primary endpoint of the study. Initial one-year 
results from this trial will be available before the end of this year. 

About Regeneron Pharmaceuticals 

Regeneron is a fully integrated biopharmaceutical company that discovers, develops, and commercializes medicines for the 

treatment of serious medical conditions. In addition to ARCALYST® (rilonacept) Injection for Subcutaneous Use, its first 
commercialized product, Regeneron has therapeutic candidates in Phase 3 clinical trials for the potential treatment of gout, 
diseases of the eye (wet age-related macular degeneration and central retinal vein occlusion), and certain cancers. Additional 
therapeutic candidates developed from proprietary Regeneron technologies for creating fully human monoclonal antibodies are 
in earlier stage development programs in rheumatoid arthritis and other inflammatory conditions, pain, cholesterol reduction, 
allergic and immune conditions, and cancer. Additional information about Regeneron and recent news releases are available 
on Regeneron's web site at www.regeneron.com. 

About Bayer HealthCare 

The Bayer Group is a global enterprise with core competencies in the fields of health care, nutrition and high-tech materials. 
Bayer HealthCare, a subgroup of Bayer AG with annual sales of more than EUR 15.9 billion (2009), is one of the world's 

leading, innovative companies in the healthcare and medical products industry and is based in Leverkusen, Germany. The 
company combines the global activities of the Animal Health, Consumer Care, Medical Care and Pharmaceuticals divisions. 
Bayer HealthCare's aim is to discover and manufacture products that will improve human and animal health worldwide. Bayer 

HealthCare has a workforce of 53.400 employees and is represented in more than 100 countries. Find more information 
at '!!:!:!..Yll.J;;~zr!:ls@illlQg]CshQQ!Il. 

Regeneron Forward Looking Statement 

This news release includes forward-looking statements about Regeneron and its products, development programs, finances, 
and business, all of which involve a number of risks and uncertainties. These include, among others, risks and timing 
associated with preclinical and clinical development of Regeneron's drug candidates, determinations by regulatory and 
administrative governmental authorities which may delay or restrict Regeneron's ability to continue to develop or commercialize 
its product and drug candidates, competing drugs that are superior to Regeneron's product and drug candidates, uncertainty 
of market acceptance of Regeneron's product and drug candidates, unanticipated expenses, the availability and cost of capital, 
the costs of developing, producing, and selling products, the potential for any license or collaboration agreement, including 
Regeneron's agreements with Astellas, the sanofi-aventis Group and Bayer HealthCare, to be canceled or terminated without 
any product success, and risks associated with third party intellectual property. A more complete description of these and 
other material risks can be found in Regeneron's filings with the United States Securities and Exchange Commission (SEC), 
including its Form 10-K for the year ended December 31, 2009 and Form 10-Q for the quarter ended September 30, 2010. 
Regeneron does not undertake any obligation to update publicly any forward-looking statement, whether as a result of new 
information, future events, or otherwise, unless required by law. 

Bayer Forward-Looking Statements 

This release may contain forward-looking statements based on current assumptions and forecasts made by Bayer Group or 
subgroup management. Various known and unknown risks, uncertainties and other factors could lead to material differences 
between the actual future results, financial situation, development or performance of the company and the estimates given 
here. These factors include those discussed in Bayer's public reports which are available on the Bayer website at 

The company assumes no liability whatsoever to update these forward-looking statements or to conform them 
events or developments. 

Your Contact at Bayer: 

Doreen Schroeder, Tel. +49 30 468-11399 

E-Mail: doreen.schroeder@bayer.com 
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Your Investor Relations Contact at Regeneron: 

Michael Aberman, M.D. Tel. +1 (914) 345-7799 

E-Mail: michael.aberman@regeneron.com 

Your Media Contact at Regeneron: 

Peter Dworkin, Tel. + 1 (914) 345-7640 

E-Mail: peter.dworkin@regeneron.com 

SOURCE Regeneron Pharmaceuticals, Inc. 

News Provided by Acquire Media 
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ANNEX2 

December 20, 2010 

Regeneron and Bayer Report Positive Results for VEGF Trap-Eye in Phase 3 Study in 
Central Retinal Vein Occlusion (CRVO) and in Phase 2 Study in Diabetic Macular Edema 
(DME) 

In Phase 3 study in CRVO, 56 percent of VEGF Trap-Eye patients gained at least 15 letters of vision compared to 12 
percent in control group; VEGF Trap-Eye patients on average gained 17 letters of vision compared to mean loss of 4 
letters in control group 

In Phase 2 study in DME, patients in all VEGF Trap-Eye dose groups, including VEGF Trap-Eye dosed every two months, 
maintained or increased vision gains through 52-weeks 

Regeneron to receive $20 million in milestone payments in connection with VEGF Trap-Eye program 

Tarrytown, NY, USA, and Berlin, Germany, December 20, 2010 -- Regeneron Pharmaceuticals, Inc. (NASDAQ: REGN) and 
Bayer HealthCare today announced positive top-line results for VEGF Trap-Eye (aflibercept ophthalmic solution) in the 
COPERNICUS study, which is led by Regeneron, the first of two Phase 3 studies in patients with macular edema due to central 
retinal vein occlusion (CRVO). In this trial, 56.1 percent of patients receiving VEGF Trap-Eye 2 milligrams (mg) monthly gained 
at least 15 letters of vision from baseline, compared to 12.3 percent of patients receiving sham injections (p<0.0001 ), the 
primary endpoint of the study. Patients receiving VEGF Trap-Eye 2mg monthly gained, on average, 17.3 letters of vision 
compared to a mean loss of 4.0 letters with sham injections (p<0.001 ), a secondary endpoint. The second Phase 3 study, 
GALILEO, is currently ongoing and is led by Bayer HealthCare. 

VEGF Trap-Eye was generally well tolerated and the most common adverse events were those typically associated with 
intravitreal injections or the underlying disease. A total of 114 patients were randomized to receive VEGF Trap-Eye and 73 
patients to the control arm. Serious ocular adverse events in the VEGF Trap-Eye group were uncommon (3.5%) and were 
more frequent in the control group (13.5%). The incidence of non-ocular serious adverse events was generally well-balanced 
between the treatment arms. There were no deaths among the 114 patients treated with VEGF Trap-Eye and two in the 73 
(2.7%) patients treated with sham injections. 

"In the COPERNICUS trial, patients treated with VEGF Trap-Eye experienced a marked improvement in vision," said George D. 
Yancopoulos, M.D., Ph.D., President of Regeneron Research Laboratories. "If these results are confirmed by data from the 
GALILEO study, expected in the second quarter of 2011, VEGF Trap-Eye could provide patients and physicians with a new 
treatment option for central retinal vein occlusion." 

"After reporting positive results from our global Phase 3 program (VIEW 1 and VIEW 2 studies) for the treatment of the 
neovascular form of age related macular degeneration (wet AMO), we are pleased to also have a positive Phase 3 trial with 
VEGF Trap-Eye in central retinal vein occlusion, a potential second indication," said Kemal Malik, MD, Head of Global 
Development and member of the Bayer HealthCare Executive Committee. "We are working diligently with Regeneron to prepare 
regulatory filings for VEGF Trap-Eye in wet AMO to submit in the first half of 2011." 

Detailed results for COPERNICUS will be presented at the Angiogenesis Conference in Miami, Florida in February 2011. 

Regeneron will receive a $10 million milestone payment from Bayer HealthCare in connection with the COPERNICUS trial 
meeting its primary endpoint and received a $10 million milestone payment in December 2010 for the positive VIEW 1 and 
VIEW 2 trial results in wet AMO. 

Phase 2 DME Results 
Regeneron and Bayer HealthCare also reported 52 week follow-up results from the Phase 2 DA VINCI study in patients with 
diabetic macular edema (DME). In this study, the previously reported visual acuity gains achieved with VEGF Trap-Eye 
treatment over 24 weeks (the primary endpoint of the study) were maintained or numerically improved up to completion of the 
study at week 52 in all VEGF Trap-Eye study groups, including 2mg dosed every other month. Based on these positive results, 
Regeneron and Bayer HealthCare are discussing plans to initiate Phase 3 studies. 

In this double-masked, prospective, randomized, multi-center Phase 2 trial, entitled DA VINCI (DME And VEGF Trap-Eye: 
INvestigation of Clinical Impact), 221 patients with clinically significant DME with central macular involvement were randomized 
and 219 patients were treated with balanced distribution over five groups. The control group received macular laser therapy at 
baseline, and patients were eligible for repeat laser treatments, but no more frequently than at 16 week intervals. Two groups 
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received monthly doses of 0.5 or 2mg of VEGF Trap-Eye throughout the 12-month dosing period. Two groups received three 
initial monthly doses of 2mg of VEGF Trap-Eye (at baseline and weeks 4 and 8), followed through week 52 by either every two 
months dosing or PRN (as-needed) dosing with very strict repeat dosing criteria. Mean gains in visual acuity versus baseline 
were as follows: 

Laser 0.5mg 2mg 2mg 2mg 
monthly 

. 
every tvvo PRN* I 11u1 !ti "J' 

* IIIVIIUI:;:) 

n 44 44 44 42 45 
Mean change in visual acuity at 2.5 8.6*"' 1 1 1<>'1" 8.5** 10.3*~ 
week 24 versus baseline 1 {letters) 
Mean change visual acuity at -1.3 11 13.1 9.7*"' 12.0*"' 
week 52 versus baseline (letters) 
"iirfollowing 3 initial mr,ntlhlu doses 

versus laser 
1 Primary endpoint 

No significant differences among the VEGF Trap-Eye arms were observed. Approximately 80 percent of the VEGF Trap-Eye 
patients and 75 percent of the laser patients remained in the study through 52 weeks. 

VEGF Trap-Eye was generally well-tolerated, and there were no ocular or non-ocular drug-related serious adverse events 
reported in the study.* The most common adverse events reported were those typically associated with intravitreal injections or 
the underlying disease. The most frequent ocular adverse events reported among patients receiving VEGF Trap-Eye included 
conjunctiva! hemorrhage, eye pain, ocular redness (hyperemia), and increased intraocular pressure. The incidence of non
ocular serious adverse events was generally well balanced between all treatment arms. There were six deaths (3.4%) among 
the 175 patients treated with VEGF Trap-Eye and one (2.3%) in the 44 patients treated with laser over 12 months. Detailed 
results for DA VINCI will be presented at the Angiogenesis Conference in Miami, Florida in February 2011. 

About the Phase 3 CRVO Program 
Patients in the COPERNICUS (Controlled Phase 3 Evaluation of Repeated intravitreal administration of VEGF Trap-Eye In 
Central retinal vein occlusion: Utility and Safety) and the identical GALILEO (General Assessment Limiting Infiltration of 
Exudates in central retinal vein Occlusion with VEGF Trap-Eye) studies receive six monthly injections of either VEGF Trap-Eye 
at a dose of 2mg or sham injections. Patients in the COPERNICUS trial were randomized in a 3 :2 ratio with 114 patients 
randomized to receive VEGF Trap-Eye and 73 randomized to the control arm. At the end of the initial six months, all patients 
randomized to VEGF Trap-Eye are dosed on a PRN (as needed) basis for another six months. In the COPERNICUS trial, 
patients randomized to sham injections in the first six months are eligible to cross over to VEGF Trap-Eye PRN dosing in the 
second six months. During the second six months of the studies, all patients are eligible for rescue laser treatment. Visual 
acuity was measured as a score based on the total number of letters read correctly on the Early Treatment Diabetic 
Retinopathy Study (ETDRS) eye chart, a standard chart used in research to measure visual acuity. 

About Central Retinal Vein Occlusion (CRVO) Over 100,000 people in the United States and more than 66,000 people in 
key European countries are estimated to suffer from CRVO. CRVO is caused by obstruction of the central retinal vein that 
leads to a back up of blood and fluid in the retina. This causes retinal injury and loss of vision. The retina can also become 
"ischemic" (starved for oxygen), resulting in the growth of new, inappropriate blood vessels that can cause further vision loss 
and more serious complications. Release of vascular endothelial growth factor (VEGF) contributes to increased vascular 
permeability in the eye and inappropriate new vessel growth. It is believed that anti-VEGF treatment may help decrease 
vascular permeability and edema and prevent the inappropriate growth of new blood vessels in the retina in patients with 
CRVO. 

About Diabetic Macular Edema (DME) 
DME is the most prevalent cause of moderate vision loss in patients with diabetes. DME is a common complication of Diabetic 
Retinopathy (DR), a disease affecting the blood vessels of the retina. Clinically significant DME is a leading cause of blindness 
in younger adults (under 50). Clinically significant DME occurs when fluid leaks into the center of the macula, the light-sensitive 
part of the retina responsible for sharp, direct vision. Fluid in the macula can cause severe vision loss or blindness. 

Approximately 370,000 Americans currently suffer from clinically significant DME, with 95,000 new cases arising each year. 
According to the American Diabetes Association, more than 18 million Americans currently suffer from diabetes, and many 
other people are at risk for developing diabetes. With the incidence of diabetes steadily climbing, it is projected that up to 10 
percent of all patients with diabetes will develop DME during their lifetime. 
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About VEGF Trap-Eye 
VEGF Trap-Eye is a fully human fusion protein, consisting of soluble VEGF receptors 1 and 2, that binds all forms of VEGF-A 
along with the related Placental Growth Factor (PIGF). VEGF Trap-Eye is a specific and highly potent blocker of these growth 
factors. VEGF Trap-Eye is specially purified and contains iso-osmotic buffer concentrations, allowing for injection into the eye. 

Regeneron and Bayer HealthCare are collaborating on the global development of VEGF Trap-Eye for the treatment of the 
neovascular form of age related macular degeneration (wet AMO), diabetic macular edema (DME), central retinal vein 
occlusion (CRVO), and other eye diseases and disorders. In November 2010, Regeneron and Bayer HealthCare announced 
positive top-line results from two parallel Phase 3 studies in patients with wet AMO, VIEW 1 and VIEW 2. In these trials, all 
regimens of VEGF Trap-Eye, including VEGF Trap-Eye dosed every two months, successfully met the primary endpoint 
compared to the current standard of care, ranibizumab dosed every month. The primary endpoint was statistical non-inferiority 
in the proportion of patients who maintained (or improved) vision over 52 weeks compared to ranibizumab. A generally 
favorable safety profile was observed for both VEGF Trap-Eye and ranibizumab. The incidence of ocular treatment emergent 
adverse events was balanced across all four treatment groups in both studies. There were no notable differences in non-ocular 
adverse events among the study arms. Bayer HealthCare and Regeneron are planning to submit regulatory applications for 
marketing approval for the treatment of wet AMO in Europe and the U.S. in the first-half of 2011. 

Bayer HealthCare will market VEGF Trap-Eye outside the United States, where the companies will share equally in profits from 
any future sales of VEGF Trap-Eye. Regeneron maintains exclusive rights to VEGF Trap-Eye in the United States. 

About Regeneron Pharmaceuticals 
Regeneron is a fully integrated biopharmaceutical company that discovers, develops, and commercializes medicines for the 
treatment of serious medical conditions. In addition to ARCALYST® (rilonacept) Injection for Subcutaneous Use, its first 
commercialized product, Regeneron has therapeutic candidates in Phase 3 clinical trials for the potential treatment of gout, 
diseases of the eye (wet age-related macular degeneration and central retinal vein occlusion), and certain cancers. Additional 
therapeutic candidates developed from proprietary Regeneron technologies for creating fully human monoclonal antibodies are 
in earlier stage development programs in rheumatoid arthritis and other inflammatory conditions, pain, cholesterol reduction, 
allergic and immune conditions, and cancer. Additional information about Regeneron and recent news releases are available 
on Regeneron's web site at www.regeneron.com. 

About Bayer HealthCare 
The Bayer Group is a global enterprise with core competencies in the fields of health care, nutrition and high-tech materials. 
Bayer HealthCare, a subgroup of Bayer AG with annual sales of more than EUR 15.9 billion (2009), is one of the world's 
leading, innovative companies in the healthcare and medical products industry and is based in Leverkusen, Germany. The 
company combines the global activities of the Animal Health, Consumer Care, Medical Care and Pharmaceuticals divisions. 
Bayer HealthCare's aim is to discover and manufacture products that will improve human and animal health worldwide. Bayer 
HealthCare has a workforce of 53.400 employees and is represented in more than 100 countries. Find more information 
at l!J!J!:l.YlLJ;;l§Jlsll.!J.s@!llJ.QgJ[§_,_g.Qill. 

Regeneron Forward Looking Statement 
This news release includes forward-looking statements about Regeneron and its products, development programs, finances, 
and business, all of which involve a number of risks and uncertainties. These include, among others, risks and timing 
associated with preclinical and clinical development of Regeneron's drug candidates, determinations by regulatory and 
administrative governmental authorities which may delay or restrict Regeneron's ability to continue to develop or commercialize 
its product and drug candidates, competing drugs that are superior to Regeneron's product and drug candidates, uncertainty 
of market acceptance of Regeneron's product and drug candidates, unanticipated expenses, the availability and cost of capital, 
the costs of developing, producing, and selling products, the potential for any license or collaboration agreement, including 
Regeneron's agreements with Astellas, the sanofi-aventis Group and Bayer HealthCare, to be canceled or terminated without 
any product success, and risks associated with third party intellectual property. A more complete description of these and other 
material risks can be found in Regeneron's filings with the United States Securities and Exchange Commission (SEC), including 
its Form 10-K for the year ended December 31, 2009 and Form 10-Q for the quarter ended September 30, 2010. Regeneron 
does not undertake any obligation to update publicly any forward-looking statement, whether as a result of new information, 
future events, or otherwise, unless required by law. 

Bayer Forward-Looking Statements 
This release may contain forward-looking statements based on current assumptions and forecasts made by Bayer Group or 
subgroup management. Various known and unknown risks, uncertainties and other factors could lead to material differences 
between the actual future results, financial situation, development or performance of the company and the estimates given 
here. These factors include those discussed in Bayer's public reports which are available on the Bayer website at 
~:.!!:..!~£L~.Ll- The company assumes no liability whatsoever to update these forward-looking statements or to conform them 
to future events or developments. 

* As noted during our investor teleconference on December 20, 2010, the press release inadvertently omitted certain information, which 
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Regeneron does not consider to be material. To reflect inclusion of such omitted information, this sentence would be replaced with the 
following: "In this study, VEGF Trap-Eye was generally well-tolerated and no patients experienced ocular drug-related serious adverse 
events. With respect to the number of patients with non-ocular serious adverse events judged by investigators to be drug-related, there 
were none during the first six months of the study and one in the second six months." 

Your Contact at Bayer: 
Doreen Schroeder, Tel. +49 30 468-11399 
E-Mail: doreen.schroeder@bayer.com 

Your Investor Relations Contact at Regeneron: 
Michael Aberman, M.D. Tel. +1 (914) 345-7799 
E-Mail: michael.aberman@reqeneron.com 

Your Media Contact at Reqeneron: 
Peter Dworkin, Tel. + 1 (914) 345-7640 
E-Mail: peter.dworkin@reoeneron.com 

### 
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Article Date: 3/1/2010 

SUBSPECIAL TY NEWS 

fellows forum Marks 10th Year 

Dr. Steve Charles is Guest Lecturer. 

ANNEX3 

■ The tenth annual Retina Fellows' Forum took place on Jan. 29 and 30 at the Westin River North in 
frigid Chicago. Eighty North American fellows participated in an educational and social program that 
has become a much-anticipated fixture of the final year of vitreoretinal training. 

As in past years, the fellows spent considerable time in the lecture hall with a panel of volunteer 
faculty, led by Course Director David Chow, MD, and co-directors Carl Awh, MD, and Tarek Hassan, MD. 
Ophthalmologists Dean Eliott, Phil Ferrone, Jeff Heier, Nancy Holekamp and Peter Kaiser completed 
the faculty. 

From left, Drs. Carl Awh, Steve Charles (Distinguished Guest Lecturer), Tarek Hassan and 
David Chow. 

The meeting began on Friday evening with an AMD Symposium and sessions on Diagnostic 
Instrumentation and Pediatric Retina. New to the meeting were the inaugural "Faculty Debates," in 
which the faculty debated the following topics: Avastin vs. Lucentis; Pneumatic Retinopexy vs. Sciera! 
Buckle vs. Vitrectomy, and Fluorescein Angiography vs. OCT. Topics were assigned to the faculty, who 
relied upon clinical data, personal experience, and (most effectively) humor to defend their positions. 

A Friday evening reception and dinner provided the first opportunity for the "graduating class" of 
2010 fellows to socialize with their peers, the faculty, and representatives from industry. 

Saturday offered a full day of panel-driven discussions on Diabetic Retinopathy, Retinal Vascular 
Occlusion, Medical and Surgical "Pearls," "News You Can Use," and advice on career and lifestyle 
management. As always, a highlight of the meeting was the Distinguished Guest Lecture, this year 
delivered by Steve Charles, MD. Dr. Charles captivated and inspired the audience with his talk on 
"Technology, Technique, and the Pursuit of Happiness." 

For the 10th consecutive year, Bausch & Lomb provided essential support as the major sponsor of the 
Retina Fellows' Forum. Genentech provided a generous educational grant to support the opening AMD 
symposium. Thirteen additional companies representing a cross-section of devices and services 
important to vitreoretinal practice provided financial support and presented updates to the group 
about their businesses. 

The prestigious and competitive Bausch & Lomb Retina Fellows' Forum Research award went to 
Arghavan Almony, MD, of the Barnes Retina Institute for her paper, "Small-Gauge Vitrectomy Does 
Not Protect Against Nuclear Sclerotic Cataract." Dr. Almony will present her paper at the 2010 Annual 
Meeting of the American Society of Retina Specialists as a specially recognized lecture. 
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The Fellows Forum faculty, from left, Drs. Phil Ferrone, Jeff Heier, Dean Eliott, David 
Chow, Steve Charles, Tarek Hassan, Carl Awh, Peter Kaiser, and Nancy Holekamp. 

The meeting concluded with dinner, an informal awards ceremony, and the 5th Annual Retinal 
Fellows' Forum Bowling Tournament. Fellows and corporate representatives were divided into teams 
captained by the faculty. Phil Ferrone's team emerged victorious, aided in no small measure by his 
score of 220, the highest of the evening. 

The 11th Annual Retina Fellows Forum will be held in Chicago on Friday, Jan. 28 through Saturday, 
Jan. 29, 2011. 

In addition to Bausch & Lomb and Genentech, corporate support for the event was provided by Alcon, 
Alimera Sciences, Allergan, Carl Zeiss Meditec, Dutch Ophthalmic, Insight Instruments, Iridex, 
MedOne Surgical, Neovista, QLT, Quantel Medical, Synergetics and Volk Optical. 

VEGF Trap Has Positive DME Data 

Study Compared Drug to Laser. 

■ Regeneron Pharmaceuticals and Bayer HealthCare AG reported that VEGF Trap-Eye showed positive 
interim results versus laser in a phase 2 study in patients with diabetic macular edema. 

The primary endpoint of the study, a statistically significant improvement in visual acuity over 24 
weeks compared to the standard of care in DME - macular laser therapy - was met. Visual acuity 
improvement was measured by the mean number of letters gained over the initial 24 weeks of the 
one-year study. 

"The magnitude of the gain in visual acuity achieved with VEGF Trap-Eye in this phase 2 study 
demonstrates the biologic activity of VEGF Trap-Eye in treating diabetic macular edema, a disease in 
which high levels of vascular endothelial growth factor are present," said Diana Do, MD, the principal 
investigator for the study and assistant professor of Ophthalmology at the Wilmer Eye Institute of the 
Johns Hopkins University School of Medicine in Baltimore. 

Patients in each of the four dosing groups receiving VEGF Trap-Eye achieved statistically significantly 
greater mean improvements in visual acuity (8.5 to 11.4 letters of vision gained) compared to 
patients receiving macular laser therapy (2.5 letters gained) at week 24. VEGF Trap-Eye was 
generally well tolerated, and there were no drug-related serious adverse events. 

In this double-masked, prospective, randomized, multicenter phase 2 trial, entitled DA VINCI, 219 
patients with clinically significant DME with central macular involvement were randomized to five 
groups. The control group received macular laser therapy at week one, and patients were eligible for 
repeat laser treatments, but no more frequently than at 16-week intervals. Two groups received 
monthly doses of 0.5 or 2.0 mg of VEGF Trap-Eye throughout the six-month dosing period. Two 
groups received three initial monthly doses of 2.0 mg of VEGF Trap-Eye (at baseline and weeks 4 and 
8), followed through week 24 by either every eight-week dosing or as-needed dosing with specific 
repeat dosing criteria. Patients are continuing on the same dosing regimens for an additional 24 
weeks. 

Avastin Seen as Equal to lucentis 

But Genentech Takes Issue With Study. 

BY JERRY SENIOR EDITOR 

■ Researchers at Kaiser Permanante Southern California who treated 324 wet AMD patients with 
Avastin (bevacizumab) and 128 patients with the same disease with Lucentis (ranibizumab) found 
little difference between the two Genentech drugs after 12 months, both in terms of stabilizing visual 
acuity and in reported side effects. 

http://www. retinal physician.com/pri ntarticle.aspx?articlel D = 104007 2/4 
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Genentech was quick to point out factors that could have biased the data. 

The researchers, who reported their results in the February issue of Ophthalmology, acknowledged 
the observational and non randomized nature of the study. However, lead author Donald Fong, MD, 
said that the study "should reassure patients and ophthalmologists that bevacizumab appears to be 
just as effective as ranibizumab." 

Though the Permananente study was uncontrolled and the bevacizumab patients had an average age 
of 78, significantly younger than the ranibizumab patients, the researchers found that approximately 
one-quarter of all patients achieved close to 20/40 vision at 12 months, with little difference in 
adverse events. 

The larger and more rigorous CATT study, which will compare Avastin and Lucentis on a head-to-head 
basis, is currently underway. Initial results are expected sometime in 2011. 

Genentech took issue with some aspects of the Kaiser Permanente study. In a prepared statement, 
the company said: 

"We are aware of the retrospective analysis published in the journal Ophthalmology titled 'Intravitreal 
Bevacizumab and Ranibizumab for Age-Related Macular Degeneration.' Genentech continues to 
believe Lucentis is the most appropriate medicine for people with wet age-related macular 
degeneration because it was specifically designed, formally studied, manufactured for intraocular 
delivery and is approved by FDA. At the same time, Genentech does not interfere with doctors' 
prescribing choices and believes that they should be able to prescribe the treatment they believe is 
most appropriate for their patients." 

Genentech further asserted that "this was an uncontrolled and unmasked retrospective case analysis, 
with too few patients and too short a du ration to adequately assess differences between the two 
treatment groups." 

Genentech quoted Dr. Fong as stating in the article that "the sample size of the current study does 
not have sufficient power to determine whether there are any differences in safety." The author also 
notes in the conclusion of the paper, "Because the study is a non randomized comparison, selection 
bias cou Id mask a true treatment difference." 

According to Genentech, "The results beg the question as to why a higher percentage of patients 
switched off of Avastin than Lucentis (23% vs. 3% initially treated with Lucentis); however, the 
author offers only a limited explanation of this occurrence stating, 'the availability of ranibizumab 
most likely accounted for some of the changes observed in the bevacizumab group."' 

IN BRIEF 

■ VEGF Trap a future gold standard therapy? In a survey of 91 US and European retina 
specialists, Regeneron/Bayer's as yet unapproved aflibercept (VEGF Trap-Eye) was named as a 
therapy for wet AMD that has the potential to reach gold-standard status. VEGF Trap-Eye is 
currently completing its pivotal phase 3 trials. 

Decision Resources, a leading research and advisory firm for pharmaceutical and healthcare issues, 
reported that both Genentech's Lucentis and Regeneron/Bayer's VEGF Trap-Eye can be expected to 
earn Decision Resources' proprietary clinical gold standard status for wet AMD in 2013 and 2018. 

A unique future gold standard cannot be identified because neither thought-leader opinion nor 
available clinical data can show that VEGF Trap-Eye has any advantages or disadvantages relative to 
Lucentis in terms of efficacy, safety and tolerability or delivery attributes. 

However, Decision Resources believes that are still unmet medical needs in the treatment of wet 
AMD. 

■ Lux files for uveitis drug approval. Lux Biosciences, Inc. has submitted regulatory filings to 
both the FDA and European Medicines Agency (EMA) seeking marketing approval for its 
investigational drug Luveniq (LX211) oral voclosporin for the treatment of noninfectious uveitis 
involving the intermediate or posterior segments of the eye. 

Lux said efficacy of LX211 was demonstrated in two controlled, randomized, multicenter trials 
including data from 450 patients at 56 sites in seven countries. The safety data include a total of 
2,110 subjects who received voclosporin during its clinical development in uveitis and psoriasis, 
about 500 of whom were treated for more than 36 weeks and about 200 for more than 52 weeks. 

LX211 had previously received orphan drug status from the FDA and EMA, and fast-track status 
from the FDA. Based on the latter, Lux Biosciences has requested priority review from the FDA. 
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■ Wnt pathway plays role in DR. Scientists have identified a molecular pathway that appears to 
play a vital role in diabetic retinopathy. In a study appearing in the American Journal of Pathology, 
researchers show that retinal levels and nuclear translocation of beta-catenin, a key effector in the 
canonical Wnt pathway, were increased in humans with DR and in three DR models. Retinal levels 
of low-density lipoprotein receptor-related proteins 5 and 6, coreceptors of Wnts, were also elevated 
in the DR models. 

The high glucose-induced activation of beta-catenin was attenuated by aminoguanidine, suggesting 
that oxidative stress is a direct cause for the Wnt pathway activation in diabetes. Indeed, Dickkopf 
homolog 1, a specific inhibitor of the Wnt pathway, ameliorated retinal inflammation, vascular 
leakage, and retinal neovascularization in the DR models. Dickkopf homolog 1 also blocked the 
generation of reactive oxygen species induced by high glucose, suggesting that Wnt signaling 
contributes to the oxidative stress in diabetes. This indicates that the Wnt pathway plays a 
pathogenic role in DR and represents a novel therapeutic target. RP 

ERRATUM 

In the article "Short-pulse Laser Treatment: Redefining Retinal Therapy," in the January/February 
2010 issue of Retinal Physician, Figure 1 was mislabeled. The image is not of a rabbit eye, but of a 
human eye. Retinal Physician regrets the error. 

Retinal Physician, Issue: March 2010 
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Datum 

Date 
Date 

03.01.2017 
Blatt 

Sheet 
Feuille 

1 
Anmelde-Nr: 

Application No: 12 7 0 0 5 9 0 . 8 
Demande n°: 

1 The examination is being carried out on the following application documents 

Description, Pages 

1-18 as published 

Sequence listings, SEQ ID NO 

1, 2 

Claims, Numbers 

1-12 

Drawings, Sheets 

1 /1 

as published 

filed on 

as published 

17-12-2014 

2 The present application is not in accordance with the requirements of the EPC. Oral 

proceedings, as requested by the applicant (Art. 116 EPC), are considered expedient on the 

topic of Arts. 84, 54 and 56 EPC. 

3 CLARITY (Art. 84 EPC): 

Claim 11 contravenes Art. 84 EPC because the term "about" leaves the reader in doubt as 

to the technical features to which it refers, i.e. specific amount (i.e. mg) of VEGF antagonist to 

be administered. 

4 The claimed compound, VEGF Trap-Eye, was also know as EYLEA, Aflibercept, VEGFR1 R2-

Fc[Delta]C1 (a), Zaltrap, AVE-0005, BAY-86-5321, NSC-724770, VEG Trap(R1 R2) and 

VEGF Trap. 

5 The following prior art documents have been taken into consideration: 

D1: US2007190058 

D2: US2006172944 

D3: US2005163798 
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Datum 

Date 
Date 

03.01.2017 

D4: WO0075319 

D5: US2006058234 

D6: US2005260203 

D7: XP26732998 

D8: XP009158490 

D9: XP002674122 

D11: XP002674124 

D12: XP002674125 

D13: XP002674126 

Blatt 

Sheet 
Feuille 

2 
Anmelde-Nr: 

Application No: 12 7 0 0 5 9 0 . 8 
Demande n°: 

D14: Hailton B Oliveira ET AL: "VEGF Trap(R1 R2) suppresses experimental corneal 

angiogenesis", European journal of ophthalmology, 1 January 2010 (2010-01-01), page 48, 

XP055328439, Italy Retrieved from the Internet: URL:https://www.ncbi.nlm.nih.gov/pmc/ 

articles/PMC3709022/pdf/nihms485251.pdf 

D15: ARIJIT MITRA ET AL: "Review of Anti-vascular Endothelial Growth Factor Therapy in 

Macular Edema Secondary to Central Retinal Vein Occlusions", EXPERT REVIEW OF 

OPHTHALMO, TAYLOR & FRANCIS, GB, vol. 6, no. 6, 1 January 2011 (2011-01-01), pages 

623-629, XP009192770, ISSN: 1746-9899 

D1 describes the treatment of (wet form) age-related macular degeneration in a mammal, 

comprising the steps of: a) administering to the mammal a number of first individual doses of 

an VEGF antagonist; and b) administering to the mammal a number of second individual 

doses of the VEGF antagonist, wherein the second individual doses are administered less 

frequently than the first individual doses (claim 1 ). The preferred VEGF antagonist is 

Ranibizumab (§112). In example 1 (Fig.1 ), the administration regime of the VEGF antagonist 

is every month (Day 0, Month 1 and 2) followed by seven doses every 3 months (P .12,§ 111 ). 

D2 describes the use of VEGFR1 R2-Fc [Delta]C1 (a) for the treatment of eye injuries by 

reducing angiogenesis (§8,§17 and claims 1-2). The examples show the effect on sutured 

mice (i.e injury) but not on angiogenic eye disorders. 

D3 describes that the fusion protein of SEQ.12 (claim 65; VEGFR1 R2-Fc [Delta]C1 (a)) is 

useful in the treatment of eye disorders as age macular degeneration and diabetic retinopathy 

(§122). These uses are however the selection of two lists (compounds and diseases). 

D4 describes chimeric polypeptides such as VEGFR1 R2-Fc [Delta]C1 (a) (P.87, L.14-88) 

which are meant to inhibit vascular permeability for attenuation of edema among others (P. 

14, L7-12). 
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Date 
Date 

03.01.2017 
Blatt 

Sheet 
Feuille 

3 
Anmelde-Nr: 

Application No: 12 7 0 0 5 9 0 . 8 
Demande n°: 

D5 describes the use of VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.7-8; §67) for the treatment of age 

related macular degeneration and diabetic retinopathy (claim 23). These conditions are 

known to be improved by inhibition or reduction of VEGF, which induce undesirable plasma 

leakage, vascular permeability or undesirable blood vessel growth (P.2, §15). 

D6 describes the use of VEGFR1 R2-Fc [Delta]C1 (a) (SEQ.6; claim 4) for the treatment of 

age related macular degeneration or diabetic retinopathy (claim 5). In D6, the examples show 

that VEGFR1 R2-Fc [Delta]C1 (a) has anti-angiogenic properties in induced ischemic 

retinopathy (P.7, Ex.8) and suppressed 70% of choroidal neovascularization when injected 2, 

5, 8, and 11 days after laser treatment (animal model of AMO through laser disruption of 

Brunch's membrane) (P.8, Ex.9). Additionally, VEGFR1 R2-Fc [Delta]C1 (a) reduced the 

pathologic breakdown of the blood retinal barrier (P .8, Ex.11) and the infiltration of neutrophils 

and macrophages into the damaged cornea (P.9, Ex.2). 

D7 (phase I; study with 21 patients), describes the improvement of best corrected visual 

acuity and the decrease of excess foveal thickness in patients with neovascular age-related 

macular degeneration patients treated with a single intravitreal injection of VEGF Trap-Eye 

(2-4mg). 

D8 (preliminary study with 6 patients) describes that a single intravitreal injection of VEGF 

Trap-Eye (2mg) was well tolerated in patients with neovascular age-related macular 

degeneration (Abstract). The authors conclude that additional testing is to be performed by 

repeated injections at an interval of 6 weeks or longer (P.149, §2). 

D9 describes the use of VEGF-tap-eye for the treatment of diabetic retinopathy (P.147, §4). 

D11 (T-doc) reviews the known VEGF inhibitors used in ophthalmology. 

D12 describes the recommended Lucentis® (Ranibizumab) dose 0.5mg to be administered 

by intravitreal injection once a month in the treatment of (wet) age-related macular 

degeneration (whole doc). 

D13 (phase II study) describes the improvement of visual acuity in age-related macular 

degeneration patients after VEG F Trap-Eye monthly or quarterly administration for 12 weeks 

followed by an 40 additional weeks-treatment on a PNR (as needed) dosing schedule (whole 

doc). 

The phase Ill VEGF Trap-Eye trial methodology is described in D13 but no results are 

provided in this document. For this reason, the cited passage of D13 cannot be considered as 

an enabling disclosure of the presently claimed subject-matter. 

D14 describes that corneal neovascularization was known at the filing date to be treated with 

VEGF Trap (whole doc). 

D15 describes the treatment of macular edema secondary to central retinal vein occlusion 

using VEGF inhibitors (whole doc). 
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4 
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Application No: 12 7 0 0 5 9 0 . 8 
Demande n°: 

6 Documents and corresponding comments filed by third party observations (Art. 115 

EPC) on 05.09.2016 and 07.09.2016 have been duly considered. 

OBS1: Slides for the 2008 Retina Society Meeting "VEGF Trap-Eye in Wet AMO CLEAR-IT 2: 

Summary of One-Year Key Results", September 28, 2008 

OBS2: Information from ClinicalTrials.gov archive on the VIEW 2 study (NCT00637377) 

version available on 17 March 2008 

6.1 0B51 and 0B52 describe the claimed dosage regime without providing any results 

demonstrating that it had a therapeutic effect. These documents, as already indicated for 

D13, cannot be considered as being enabling disclosures of the presently claimed therapeutic 

use. 

OBS3: Regeneron Pharmaceuticals, Inc. FORM 10-Q, published on 7 November 2007 for the 

period ending 30 September 2007 

OBS4: WHO Drug Information, Vol.20, No. 2, 2006, pages 115-119 

OBS5: Dixon et al., Expert Opin. lnvestig. Drugs (2009) 18 (10): 1-8 

OBS6: Simo and Hernandez, Diabetes Care, Volume 32, Number 8, August 2009 

OBS?: Mousa and Mousa, Biodrugs 2010; 24(3); 183-194 

OBS8: Regeneron, Press release "Regeneron Reports First Quarter 2008 Financial and 

Operating Results", May 1, 2008 

6.2 0B53-0B58 confirm that Aflibercerp is indeed the VEGF antagonist of the invention, i.e. 

compound as defined in claims 1 and 7. 

Annex I: Press Release of Regeneron dated 22 November 2010 

Annex II: Press Release of Regeneron dated 20 December 2010 

Annex Ill: Article in Retinal Physician (March 2010) 

6.3 Annex 1-111 are below described (point 7). 
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Blatt 

Sheet 
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5 
Anmelde-Nr: 

Application No: 12 7 0 0 5 9 0 . 8 
Demande n°: 

7 NOVELTY (Art. 54 (2) EPC): 

Claims 1, 2, 4 and 7-12 are not novel in the sense of Art. 54(2) EPC in view of the 

following prior art: 

Annex I discloses that VEGF Trap-Eye was administered every two months after three 

monthly loading doses (second page, third paragraph): 

"In each of the studies, VEGF Trap-Eye was evaluated for its effect on maintaining and 

improving vision when dosed as an intravitreal injection on a schedule of 0.5mg monthly, 2mg 

monthly, or 2mg every two months (following three monthly loading doses), as compared with 

intravitreal ranibizumab administered 0.5mg every month during the first year of the studies". 

In this context, the 2 mg aflibercept dose administered in the first visit corresponds to the 

single initial dose of the claimed VEGF antagonist, the 2 mg aflibercept doses administered at 

weeks 4 and 8 correspond to two secondary doses of the claimed VEGF antagonist, wherein 

each secondary dose is administered 4 weeks after the immediately preceding dose, and the 

2 mg aflibercept doses administered thereafter every 8 weeks correspond to the tertiary 

doses of the claimed VEGF antagonist, wherein each tertiary dose is administered 8 weeks 

after the immediately preceding dose. 

The VEGF Trap-Eye was used to treat wet age-related macular degeneration (see first page, 

first paragraph and headline). 

VEGF Trap-Eye is aflibercept ophthalmic solution (see first page, first paragraph of Annex I). 

Aflibercept is the same molecule as VEGFR1 R2-FcAC 1 (a) to which claim 1 refers. 

According to Annex I the results of the VIEW studies show that "all regimens of VEGF Trap

Eye (aflibercept ophthalmic solution), including VEGF Trap-Eye dosed every two months, 

successfully met the primary endpoint compared to the current standard of care, ranibizumab 

dosed every month" (cf. first page, first paragraph). This shows that a therapeutic effect is 

indeed obtained by treatment with a dosage regimen as required by the pending claims. 

Further, Table 1 presented in Example 4 of the present application is shown on page 2 of 

Annex I. 

7.1 Claims 1, 2 and 7-12 are not novel in view of Annex I. 

Annex II describes a phase II study in patients with diabetic macular edema. In this study 

participants were randomized into one of five groups: one group receiving laser treatment 

(control group), two groups receiving 0.5 or 2 mg of VEGF Trap-Eye monthly, and two groups 

receiving three initial monthly doses of 2 mg of VEGF Trap-Eye (at baseline and weeks 4 and 

8), followed through week 52 by either every two months dosing (corresponding to the 

regimen defined in pending claim 1) or as-needed dosing (first page, penultimate paragraph). 

EPO Form 2906 01 .91TRI 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 606



Datum 

Date 
Date 

03.01.2017 
Blatt 

Sheet 
Feuille 

6 
Anmelde-Nr: 

Application No: 12 7 0 0 5 9 0 . 8 
Demande n°: 

Annex II reports that "the previously reported visual acuity gains achieved with VEGF Trap

Eye treatment over 24 weeks (the primary endpoint of the [DA VINCI] study) were maintained 

or numerically improved up to completion of the study at week 52 in all VEGF Trap-Eye study 

groups, including 2ms dosed every other month. "(cf, first page, penultimate paragraph) 

Furthermore, Table 2 presented in Example 5 of the present application is shown on page 2 

of Annex II. 

7.2 Claims 1, 4 and 7-12 are not novel in view of Annex II. 

Annex Ill discloses the dosing groups in the last paragraph of the article "VEGF Trap Has 

Positive diabetic macular edema Data" (on page 2/4), including two groups receiving three 

initial monthly doses of 2.0 mg of VEGF Trap-Eye (at baseline, weeks 4 and 8), followed 

through 24 weeks by either dosing every 8 weeks (corresponding to the regimen defined in 

pending claim 1) or as needed dosing. Improvements in visual acuity compared to patients 

receiving laser therapy were reported (§4). 

7.3 Claims 1, 4 and 7-12 are not novel in view of Annex Ill. 

7.4 Claims 3, 5 and 6 are novel in the sense of Art. 54 (2) EPC because the following 

subject-matter has not been found to be described in the prior art at hand: a VEGF 

antagonist for use in a method of treating an angiogenic eye disorder in a patient, wherein the 

method comprises sequentially administering to the patient a single initial dose of a VEGF 

antagonist, followed by two or more secondary doses of the VEGF antagonist, followed by 

one or more tertiary doses of the VEGF antagonist; wherein each secondary dose is 

administered 4 weeks after the immediately preceding dose;wherein each tertiary dose is 

administered 8 weeks after the immediately preceding dose; wherein the angiogenic eye 

disorder is diabetic retinopathy, central retinal vein occlusion or corneal neovascularization; 

and wherein the VEGF antagonist comprises VEGFR1 R2-Fc ACI (a) encoded by the nucleic 

acid sequence of SEQ ID N0:1. 

8 INVENTIVE STEP (Art. 56 EPC): 

Claims 3, 5 and 6 are not inventive in the sense of Art. 56 EPC because: 

8.1 The closest prior art, Annex I, describes the successful therapeutic use of the compound 

and dosage regime as claimed for the treatment of wet age-related macular degeneration. 

8.2 The difference between Annex I and the present application lies in the fact that the present 

application proposes the use of the same compound and dosage regime for the treatment of 

diabetic retinopathy, central retinal vein occlusion or corneal neovascularization. 
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8.3 The problem to be solved is seen in the provision of alternative therapeutic uses of the 

claimed compound and dosage regime. 

8.4 In support of an inventive step the applicant provided Exs. 1-5, directed to the treatment of 

age-related macular degeneration, and Ex.6 where naive patients with macular edema 

secondary to central retinal vein occlusion treated with 6 monthly intravitreal VEG FT 

injections showed reduced ocular neovascularization and improvement of visual acuity at 

week 24 which was maintained through week 52. 

8.5 From the provided evidence, it cannot necessarily be concluded that diabetic retinopathy, 

central retinal vein occlusion or corneal neovascularization patients would benefit from a 

sequential administration of a single initial dose of a VEGF antagonist, followed by two or 

more secondary doses of the VEGF antagonist, followed by one or more tertiary doses of the 

VEGF antagonist; wherein each secondary dose is administered 4 weeks after the 

immediately preceding dose; wherein each tertiary dose is administered 8 weeks after the 

immediately preceding dose. 

A technical effect for the proposed compound and dosage regime in the treatment of diabetic 

retinopathy, central retinal vein occlusion or corneal neovascularization has not been 

demonstrated in the present application. 

The problem provision of alternative therapeutic uses of the claimed compound and dosage 

regime has not been solved. The objective technical problem needs to be reformulated 

to the less ambitious one ''provision of a therapeutic use of the claimed dosages of a VEGF 

antagonist comprises VEGFR1 R2-Fc AC! (a) encoded by the nucleic acid sequence of SEQ 

ID NO: 1 ", which solution would be obvious in view of Annex I. 

8.6 The same problem-solution approach would apply taking Annex II, Annex Ill, D1, D2, D4, D7, 

D8, D12 and D13 as closest prior art. 

8. 7 Alternatively, taking as closest prior art any of D5 or D6 or D9 (VEGF antagonistNEGF Trap 

for treating diabetic retinopathy), D14 (VEGF Trap for treating corneal neovascularization) or 

D15 (VEGF antagonist for treating macular edema secondary to central retinal vein 

occlusion), the respective problems to be solved would lie in the provision of improved means 

to treat diabetic retinopathy, corneal neovascularization or central retinal vein occlusion. 

In the present application, no experimental evidence is provided demonstrating that diabetic 

retinopathy, corneal neovascularization or central retinal vein occlusion are treated in an 

unexpected manner by the compound and dosages as claimed, compared to the VEGF 

antagonists and dosages of the closest prior art. 
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The respective problems "provision of improved means to treat the above diseases" have not 

been solved. They would therefore need to be reformulated to the less ambitious ones 

''provision of alternative means to treat diabetic retinopathy, corneal neovascularization or 

central retinal vein occlusion, respectively", for which the claimed solution would be obvious 

in view of the respective closest prior art documents. 

8.8 The subject-matter of claims 3, 5 and 6 is therefore not in accordance with the 

requirements of Art. 56 EPC. 
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The European Patent Office 
Bayerstrasse 34 
(entrance via Zollstrasse 3) 
80335 Munich 
Germany 

27 April 2017 
FINAL SUBMISSIONS 

ORAL PROCEEDINGS SCHEDULED FOR 7 JUNE 2017 

Dear Sirs 

European Patent Application No. 12700590.8 - 1466 
REGENERON PHARMACEUTICALS, INC. 
Our Ref: N400458EP DXP 

In response to the Summons to Oral Proceedings dated 3 January 2017, I am now 
filing a Main Request and Auxiliary Requests 1 to 4. 

For each of those Requests, please find attached a clean claim set and also a copy of 
the previous claims showing the amendments being made tracked-in. 

Overview 

Please note that the Applicant only consents to allowance based on the claims of the 
Main Request. If the Division, do not consider the claims of the Main Request 
allowable, they are asked to please then consider the claims of the Auxiliary 
Requests in turn and to indicate if any of the Auxiliary Requests are allowable, so 
that the Applicant can be consulted to see if they would be prepared to accept 
allowance based on that claim set. 

If the Division consider that a claim set is close to allowable, but some further 
amendment is needed, the primary Examiner is asked to please telephone the 
undersigned so that the case can be discussed. I can promise a constructive 
approach. Further, once a claim set is agreed on, I will be happy to file a description 
amended for conformity with those claims. 

PATENT ATTORNEYS • TRADE MARK ATTORNEYS 
LONDON • OXFORD • CAMBRIDGE • MUNICH 

14 South Square, Gray's Inn, London WCl R SJJ 
T +44 20 3077 8600 F +44 20 7430 1000 
mail@jakemp.com www.jakemp.com 

A list of our partners is available at our principal place of business at the address above. Regulated by IPREG 
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AMENDMENTS COMMON TO ALL CLAIM REQUESTS TO ADDRESS ITEM 4 OF THE 
SUMMONS 

The claims sets for all of the Requests now filed have been amended to remove the 
word "about" from claim 11 rendering moot the lack of clarity objection raised in 
Item 3 of the Summons. 

The amendments specific to each claim set are discussed further below. 

MAIN REQUEST 

Amendments 8: Basis in the claims of the Main Request 

Claim 1 of the Main Request has been amended to recite that the patient is selected 
for treatment on the basis of not exhibiting one or more of the exclusion criteria set 
out in paragraph [0050] at pages 12 and 13 of the application as filed. 

The claims of the Main Request also include: 

2 

• new claim 13 where the criteria set out in paragraph [0050] has been narrowed 
to the three specific exclusion criteria being applied; and 

• new claim 14 where all of the exclusion criteria set out in paragraph [0050] are 
applied. 

It is appreciated that the Applicant no longer has an automatic right to make 
voluntary amendments, but it would be greatly appreciated if additional dependent 
claims 13 and 14 were admitted into proceedings. 

Novelty of the Main Request 

None of the cited documents, including Annexes I to Ill on which the objections 
raised are based, disclose the patient being selected on the basis of not exhibiting 
one or more of the exclusion criteria now recited by claim 1. As such, the subject 
matter of the claims of the Main Request is novel over the art. 

Inventive Step for the Main Request 

The subject matter of the amended claims of the Main Request is also inventive over 
the cited art and the technical problem is solved across the full breadth of the 
claims. 

The Summons adopts Annex I as the closest prior art. One difference between what is 
claimed and what is referred to in Annex I is that selection of the patient on the 
basis of applying at least one of the exclusion criteria set out in amended claim 1 . 
Those exclusion criteria help ensure that the therapy is applied to the specific 
patient group that will particularly benefit from the therapy and for whom it is 
particularly appropriate. Hence: 

• the technical problem to be solved may be formulated as the inability to start 
with an appropriate patient population; and 
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• the solution to the technical problem provided by the claimed approach is to 
identify and apply one or more of the patient exclusion criteria as set out in 
claim 1 of the Main Request. 

The solution to that technical problem would not have been obvious from Annex I or 
indeed any of the cited documents. 

There is no mention at all in Annex I or any of the cited prior art of exclusion 
criteria, Annex I therefore does not even appreciate the existence of the technical 
problem, still less does it disclose or suggest applying one or more of the exclusion 
criteria as recited by claim 1 of the Main Request. The absence of any appreciation 
of the technical problem would have meant that the skilled person would not even 
have started to consider exclusion criteria, let alone those set out in amended claim 
1 of the Main Request. 

3 

There is, of course, a long line of Board of Appeal Decisions indicating that the 
selection of specific patient groups can represent a reason for patentability, such as 
T19/86, T893/90, T1399/04 and many other Board of Appeal Decisions. The amended 
claims of the Main Request therefore identifies a specific patient group based on 
their physiological or pathological status and one for which the Examples of the 
present application demonstrates can be treated effectively. None of the cited prior 
art discloses or suggests the recited patient group or even considers exclusion 
criteria. Without the benefit of unallowable hindsight based analysis, it is apparent 
that nothing in the cited art indicates to consider exclusion groups, let alone give any 
hint of those now recited by the claims. 

The cited art lacks any mention at all of the recited criteria at all and selecting a 
patient group based on it. That is not just the case for Annex I, but for all of the 
documents cited including the alternative choices of prior art cited by the Summons. 
Given the absence of any indication in Annex I and any of the other cited art to even 
start considering exclusion criteria, let alone apply one or more of the specific 
exclusion criteria set out in claim 1 of the Main Request, what is claimed by the Main 
Request is inventive. 

The Summons also questions whether the technical problem has been solved across 
the full scope of the claims. It is highlighted that it is reasonable to extrapolate from 
the specific conditions for which data is presented in the application as filed to the 
other conditions recited by the claims given that the conditions are inter-related and 
the underlying basis of the treatment is the action of the VEGF antagonist recited 
which is applicable to all of those conditions. There is only positive experimental 
data on file and no evidence has been presented to show that what is claimed would 
not work. The technical problem is therefore solved across the full scope of the 
claims. 

The subject matter of the amended claims of the Main Request is therefore inventive 
over the cited prior art and the technical problem is solved across the full scope of 
the claims. 
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AUXILIARY REQUEST 1 

The claims of Auxiliary Request 1 correspond to those of the Main Request, except 
that dependent claims 11 and 12 have not been included in case the Division are 
minded not to allow the inclusion of further dependent claims. The arguments for 
patentability for Auxiliary Request 1 are the same as those set out above for the 
claims of the Main Request. 

AUXILIARY REQUEST 2 

Claim 1 of Auxiliary Request 2 is focussed on one specific exclusion criteria being 
applied, which is any ocular or periocular infection within the last 2 weeks prior to 
screening. The possible exclusion criteria set out in paragraph [0050] of the 
application as filed has therefore been narrowed to one. 

4 

None of the cited prior art discloses or suggests the specific patient group which have 
not had ocular or periocular infection within the last 2 weeks prior to screening. That 
represents a further reason for inventive step over the art. 

AUXILIARY REQUEST 3 

Claim 1 of Auxiliary request 3 has been amended to narrow the exclusion criteria set 
out in paragraph [0050] to request that all three of the specific exclusion criteria of 
(1) active intraocular inflammation; (2) active ocular or periocular infection; and (3) 
any ocular or periocular infection within the last 2 weeks prior to treatment are 
applied. 

The claims of Auxiliary Request 3 are therefore patentable for the additional reason 
that none of the cited art discloses or suggests applying all three of those specific 
criteria. That combination of exclusion criteria is not disclosed in any of the cited 
documents and that represents a further reason for inventive step over the cited art. 

Given the absence of any indication in the art to even consider exclusion criteria, let 
alone the specific three exclusion criteria set out in claim 1 of Auxiliary Request, the 
skilled person would not have arrived at the claimed approach. 

AUXILIARY REQUEST 4 

Claim 1 of Auxiliary request 4 has been amended to narrow the exclusion criteria set 
out in paragraph [0050] to request that all thirty-five of the specific exclusion 
criteria set out in the claim are applied. 

The claims of Auxiliary Request 4 are therefore patentable for the additional reason 
that none of the cited prior art discloses or suggests applying all thirty-five of the 
exclusion criteria recited. There is simply no disclosure or suggestion in any of the 
cited documents of all thirty-five of the recited exclusion criteria being applied. As 
discussed above, the cited art does not even mention exclusion criteria or provide 
any motivation for the skilled person to consider them, let alone those recited by the 
claims and even less all thirty-five of the specific exclusion criteria recited. 
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The claims are therefore directed to a much narrower specific patient group that 
cannot be in any way derived from the cited art. 

CONCLUSIONS 

5 

I look forward to hearing from the Division. As indicated above, if the Division wish to 
discuss any points, the Examiner is welcome to telephone the undersigned. 

Please note that the Applicant does not consent to amendments being made to the 
claims without their prior consultation, hence if the Division wish to propose 
amendments the Examiner is asked to please telephone the undersigned. 

Yours faithfully 

Electronically Signed 
DR DAVID POWER 
AUTHORISED REPRESENTATIVE 
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AUXILIARY REQUEST 3 

1. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in 

a patient, wherein the method comprises sequentially administering to the patient a single 

initial dose of a VEGF antagonist, followed by two or more secondary doses of the VEGF 

antagonist, followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 4 weeks after the immediately 

preceding dose; 

wherein each tertiary dose is administered 8 weeks after the immediately 

preceding dose; 

wherein the angiogenic eye disorder is selected from the group consisting of: 

age related macular degeneration, diabetic retinopathy, diabetic macular edema, 

central retinal vein occlusion and corneal neovascularization; wherein the VEGF 

antagonist comprises VEGFR1 R2-Fc.6.C1 (a) encoded by the nucleic acid sequence of 

SEQ ID N0:1; and 

wherein the patient is selected for treatment on the basis of not exhibiting at least the 

exclusion criteria (1 ), (2), and (3): 

(1) active intraocular inflammation; 

(2) active ocular or periocular infection; 

(3) any ocular or periocular infection within the last 2 weeks prior to treatment. 

2. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is age related macular degeneration. 

3. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic retinopathy. 
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4. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic macular edema. 

5. The VEGF antagonist for according to claim 1, wherein the angiogenic eye 

disorder is central retinal vein occlusion. 

6. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is corneal neovascularization. 

7. The VEGF antagonist for use according to any one of the preceding claims, 

wherein the VEGF antagonist comprises (1) a VEGFR1 component comprising amino acids 

27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of 

SEQ ID NO:2; and (3) a multimerization component comprising amino acids 232-457 of 

SEQ ID NO:2. 

8. The VEGF antagonist for use according to any one of the preceding claims, 

wherein all doses of the VEGF antagonist are administered to the patient by topical 

administration or by intraocular administration. 

9. The VEGF antagonist for use according to claim 8, wherein all doses of the 

VEGF antagonist are administered to the patient by intraocular administration. 

10. The VEGF antagonist for use according to claim 9, wherein the 

intraocular administration is intravitreal administration. 
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11. The VEGF antagonist for use according to claim 10, wherein all doses of 

the VEGF antagonist comprise from 0.5 mg to 2 mg of the VEGF antagonist. 

12. The VEGF antagonist for use according to claim 11, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 
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AUXILIARY REQUEST 4 

1. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by two or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 4 weeks after the immediately 

preceding dose; 

wherein each tertiary dose is administered 8 weeks after the immediately 

preceding dose; 

wherein the angiogenic eye disorder is selected from the group consisting of: age 

related macular degeneration, diabetic retinopathy, diabetic macular edema, central retinal 

vein occlusion and corneal neovascularization; and 

wherein the VEGF antagonist comprises VEGFR1 R2-Fc.6.C1 (a) encoded by the 

nucleic acid sequence of SEQ ID N0:1; 

wherein the patient is selected for treatment on the basis of not exhibiting all of the 

following exclusion criteria: 

(1) any prior ocular (in the treated eye) or systemic treatment or surgery for neovascular 

AMO except dietary supplements or vitamins; 

(2) any prior or concomitant therapy with another investigational agent to treat neovascular 

AMO, except dietary supplements or vitamins; 

(3) prior treatment with anti-VEGF; 

(4) total lesion size> 12 disc areas (30.5 mm2, including blood, scars and 

neovascularization) as assessed by FA; 

(5) subretinal hemorrhage that is either 50% or more of the total lesion area, or if the blood 

is under the fovea and is 1 or more disc areas in size in the treated eye; 

eye; 

(6) scar or fibrosis, making up > 50% of total lesion in the treated eye; 

(7) scar, fibrosis, or atrophy involving the center of the fovea; 

(8) presence of retinal pigment epithelial tears or rips involving the macula in the treated 

(9) history of any vitreous hemorrhage within 4 weeks prior to treatment; 

(10) presence of other causes of CNV, including pathologic myopia (spherical equivalent of 
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-8 diopters or more negative, or axial length of 25 mm or more), ocular histoplasmosis syndrome, 

angioid streaks, choroidal rupture, or multifocal choroiditis in the treated eye; 

(11) history or clinical evidence of diabetic retinopathy, diabetic macular edema or any 

other vascular disease affecting the retina, other than AMO, in either eye; 

(12) prior vitrectomy; 

(13) history of retinal detachment or treatment or surgery for retinal detachment; 

(14) history of macular hole of stage 2 and above; 

(15) any intraocular or periocular surgery within 3 months of start of treatment, except lid 

surgery, which may not have taken place within 1 month of start of treatment, as long as it is 

unlikely to interfere with injection; 

(16) prior trabeculectomy or other filtration surgery; 

(17) uncontrolled glaucoma (defined as intraocular pressure greater than or equal to 25 

mm Hg despite treatment with anti-glaucoma medication); 

(18) active intraocular inflammation; 

(19) active ocular or periocular infection; 

(20) any ocular or periocular infection within the last 2 weeks prior to treatment; 

(21) history of uveitis; 

(22) active scleritis or episcleritis; 

(23) presence or history of scleromalacia; 

(24) aphakia or pseudophakia with absence of posterior capsule (unless it occurred as a 

result of a yttrium aluminum garnet [YAG] posterior capsulotomy); 

(25) previous therapeutic radiation in the region; 

(26) history of corneal transplant or corneal dystrophy; 

(27) significant media opacities, including cataract, which might interfere with visual acuity, 

assessment of safety, or fundus photography; 

(28) any concurrent intraocular condition (e.g. cataract) that could require either medical or 

surgical intervention during the treatment period; 

(29) any concurrent ocular condition which could either increase the risk to the subject 
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beyond what is to be expected from standard procedures of intraocular injection, or which 

otherwise may interfere with the injection procedure or with evaluation of efficacy or safety; 

(30) history of other disease, metabolic dysfunction, physical examination finding, or clinical 

laboratory finding giving reasonable suspicion of a disease or condition that contraindicates the 

use of an investigational drug or that might render the subject at high risk for treatment 

complications; 

(31) systemic or ocular treatment with an investigational agent in the past 3 months prior 

to start of treatment; 

(32) use of long acting steroids, either systemically or intraocularly, in the 6 months prior to 

start of treatment; 

(33) history of allergy to povidone iodine; 

(34) known serious allergy to the fluorescein sodium for injection in angiography; and 

(35) presence of any contraindications indicated in the FDA approved label for ranibizumab 

(Lucentis®). 

2. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is age related macular degeneration. 

3. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic retinopathy. 

4. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic macular edema. 

5. The VEGF antagonist for according to claim 1, wherein the angiogenic eye 

disorder is central retinal vein occlusion. 

6. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is corneal neovascularization. 

7. The VEGF antagonist for use according to any one of the preceding claims, 

wherein the VEGF antagonist comprises (1) a VEGFR1 component comprising amino acids 

27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of 

SEQ ID NO:2; and (3) a multimerization component comprising amino acids 232-457 of SEQ 

ID NO:2. 
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8. The VEGF antagonist for use according to any one of the preceding claims, 

wherein all doses of the VEGF antagonist are administered to the patient by topical 

administration or by intraocular administration. 

9. The VEGF antagonist for use according to claim 8, wherein all doses of the 

VEGF antagonist are administered to the patient by intraocular administration. 

10. The VEGF antagonist for use according to claim 9, wherein the intraocular 

administration is intravitreal administration. 

11. The VEGF antagonist for use according to claim 10, wherein all doses of the 

VEGF antagonist comprise from 0.5 mg to 2 mg of the VEGF antagonist. 

12. The VEGF antagonist for use according to claim 11, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 
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MAIN REQUEST 

CLAIMS 

1. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by two or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 4 weeks after the immediately 

preceding dose; 

wherein each tertiary dose is administered 8 weeks after the immediately 

preceding dose; 

wherein the angiogenic eye disorder is selected from the group consisting of: age 

related macular degeneration, diabetic retinopathy, diabetic macular edema, central 

retinal vein occlusion and corneal neovascularization; wherein the VEGF antagonist 

comprises VEGFR1 R2-Fc.6.C1 (a) encoded by the nucleic acid sequence of SEQ ID 

N0:1; and 

wherein the patient is selected for treatment on the basis of not exhibiting one or more 
exclusion criterion selected from the group consisting of: 

(1) any prior ocular (in the treated eye) or systemic treatment or surgery for neovascular 
AMO except dietary supplements or vitamins; 

(2) any prior or concomitant therapy with another investigational agent to treat neovascular 
AMO, except dietary supplements or vitamins; 

(3) prior treatment with anti-VEGF; 

(4) total lesion size> 12 disc areas (30.5 mm2, including blood, scars and 
neovascularization) as assessed by FA; 

(5) subretinal hemorrhage that is either 50% or more of the total lesion area, or if the blood 
is under the fovea and is 1 or more disc areas in size in the treated eye; 

(6) scar or fibrosis, making up > 50% of total lesion in the treated eye; 

(7) scar, fibrosis, or atrophy involving the center of the fovea; 

(8) presence of retinal pigment epithelial tears or rips involving the macula in the treated 
eye; 

(9) history of any vitreous hemorrhage within 4 weeks prior to treatment; 

(10) presence of other causes of CNV, including pathologic myopia (spherical equivalent of 
-8 diopters or more negative, or axial length of 25 mm or more), ocular histoplasmosis syndrome, 
angioid streaks, choroidal rupture, or multifocal choroiditis in the treated eye; 

19 

Mylan Exhibit 1063 
Mylan v. Regeneron, IPR2021-00881 

Page 628



(11) history or clinical evidence of diabetic retinopathy, diabetic macular edema or any 
other vascular disease affecting the retina, other than AMO, in either eye; 

(12) prior vitrectomy; 

(13) history of retinal detachment or treatment or surgery for retinal detachment; 

(14) history of macular hole of stage 2 and above; 

(15) any intraocular or periocular surgery within 3 months of start of treatment, except lid 
surgery, which may not have taken place within 1 month of start of treatment, as long as it is 
unlikely to interfere with injection; 

(16) prior trabeculectomy or other filtration surgery; 

(17) uncontrolled glaucoma (defined as intraocular pressure greater than or equal to 25 
mm Hg despite treatment with anti-glaucoma medication); 

(18) active intraocular inflammation; 

(19) active ocular or periocular infection; 

(20) any ocular or periocular infection within the last 2 weeks prior to treatment; 

(21) history of uveitis; 

(22) active scleritis or episcleritis; 

(23) presence or history of scleromalacia; 

(24) aphakia or pseudophakia with absence of posterior capsule (unless it occurred as a 
result of a yttrium aluminum garnet [YAG] posterior capsulotomy); 

(25) previous therapeutic radiation in the region; 

(26) history of corneal transplant or corneal dystrophy; 

(27) significant media opacities, including cataract, which might interfere with visual acuity, 
assessment of safety, or fundus photography; 

(28) any concurrent intraocular condition (e.g. cataract) that could require either medical or 
surgical intervention during the treatment period; 

(29) any concurrent ocular condition which could either increase the risk to the subject 
beyond what is to be expected from standard procedures of intraocular injection, or which 
otherwise may interfere with the injection procedure or with evaluation of efficacy or safety; 

(30) history of other disease, metabolic dysfunction, physical examination finding, or clinical 
laboratory finding giving reasonable suspicion of a disease or condition that contraindicates the 
use of an investigational drug or that might render the subject at high risk for treatment 
complications; 

(31) systemic or ocular treatment with an investigational agent in the past 3 months prior 
to start of treatment; 

(32) use of long acting steroids, either systemically or intraocularly, in the 6 months prior to 
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start of treatment; 

(33) history of allergy to povidone iodine; 

(34) known serious allergy to the fluorescein sodium for injection in angiography; and 

(35) presence of any contraindications indicated in the FDA approved label for ranibizumab 
(Lucentis®). 

2. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is age related macular degeneration. 

3. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic retinopathy. 

4. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic macular edema. 

5. The VEGF antagonist for according to claim 1, wherein the angiogenic eye 

disorder is central retinal vein occlusion. 

6. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is corneal neovascularization. 

7. The VEGF antagonist for use according to any one of the preceding claims, 

wherein the VEGF antagonist comprises (1) a VEGFR1 component comprising amino acids 

27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of 

SEQ ID NO:2; and (3) a multimerization component comprising amino acids 232-457 of SEQ 

ID N0:2. 

8. The VEGF antagonist for use according to any one of the preceding claims, 

wherein all doses of the VEGF antagonist are administered to the patient by topical 

administration or by intraocular administration. 

9. The VEGF antagonist for use according to claim 8, wherein all doses of the 

VEGF antagonist are administered to the patient by intraocular administration. 

10. The VEGF antagonist for use according to claim 9, wherein the intraocular 

administration is intravitreal administration. 
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11. The VEGF antagonist for use according to claim 10, wherein all doses of the 

VEGF antagonist comprise from 0.5 mg to 2 mg of the VEGF antagonist. 

12. The VEGF antagonist for use according to claim 11, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 

13. The pharmaceutical formulation of claim 1, wherein the exclusion criteria for the 

patient include at least the criteria 18, 19 and 20. 

14. The formulation as claimed in claim 1, wherein the exclusion criteria for the patient 

include all of the criteria 1-35. 
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AUXILIARY REQUEST 1 

CLAIMS 

1. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by two or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 4 weeks after the immediately 

preceding dose; 

wherein each tertiary dose is administered 8 weeks after the immediately 

preceding dose; 

wherein the angiogenic eye disorder is selected from the group consisting of: age 

related macular degeneration, diabetic retinopathy, diabetic macular edema, central 

retinal vein occlusion and corneal neovascularization; and 

wherein the VEGF antagonist comprises VEGFR1 R2-Fc.6.C1 (a) encoded by the 

nucleic acid sequence of SEQ ID N0:1 

wherein the patient is selected for treatment on the basis of not exhibiting one or more 
exclusion criterion selected from the group consisting of: 

(1) any prior ocular (in the treated eye) or systemic treatment or surgery for neovascular 

AMO except dietary supplements or vitamins; 

(2) any prior or concomitant therapy with another investigational agent to treat neovascular 

AMO, except dietary supplements or vitamins; 

(3) prior treatment with anti-VEGF; 

(4) total lesion size> 12 disc areas (30.5 mm2, including blood, scars and 

neovascularization) as assessed by FA; 

(5) subretinal hemorrhage that is either 50% or more of the total lesion area, or if the blood 

is under the fovea and is 1 or more disc areas in size in the treated eye; 

eye; 

(6) scar or fibrosis, making up > 50% of total lesion in the treated eye; 

(7) scar, fibrosis, or atrophy involving the center of the fovea; 

(8) presence of retinal pigment epithelial tears or rips involving the macula in the treated 

(9) history of any vitreous hemorrhage within 4 weeks prior to treatment; 
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(10) presence of other causes of CNV, including pathologic myopia (spherical equivalent of 

-8 diopters or more negative, or axial length of 25 mm or more), ocular histoplasmosis syndrome, 

angioid streaks, choroidal rupture, or multifocal choroiditis in the treated eye; 

(11) history or clinical evidence of diabetic retinopathy, diabetic macular edema or any 

other vascular disease affecting the retina, other than AMO, in either eye; 

(12) prior vitrectomy; 

(13) history of retinal detachment or treatment or surgery for retinal detachment; 

(14) history of macular hole of stage 2 and above; 

(15) any intraocular or periocular surgery within 3 months of start of treatment, except lid 

surgery, which may not have taken place within 1 month of start of treatment, as long as it is 

unlikely to interfere with injection; 

(16) prior trabeculectomy or other filtration surgery; 

(17) uncontrolled glaucoma (defined as intraocular pressure greater than or equal to 25 

mm Hg despite treatment with anti-glaucoma medication); 

(18) active intraocular inflammation; 

(19) active ocular or periocular infection; 

(20) any ocular or periocular infection within the last 2 weeks prior to treatment; 

(21) history of uveitis; 

(22) active scleritis or episcleritis; 

(23) presence or history of scleromalacia; 

(24) aphakia or pseudophakia with absence of posterior capsule (unless it occurred as a 

result of a yttrium aluminum garnet [YAG] posterior capsulotomy); 

(25) previous therapeutic radiation in the region; 

(26) history of corneal transplant or corneal dystrophy; 

(27) significant media opacities, including cataract, which might interfere with visual acuity, 

assessment of safety, or fundus photography; 

(28) any concurrent intraocular condition (e.g. cataract) that cou Id require either medical or 

surgical intervention during the treatment period; 
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(29) any concurrent ocular condition which could either increase the risk to the subject 

beyond what is to be expected from standard procedures of intraocular injection, or which 

otherwise may interfere with the injection procedure or with evaluation of efficacy or safety; 

(30) history of other disease, metabolic dysfunction, physical examination finding, or clinical 

laboratory finding giving reasonable suspicion of a disease or condition that contraindicates the 

use of an investigational drug or that might render the subject at high risk for treatment 

complications; 

(31) systemic or ocular treatment with an investigational agent in the past 3 months prior 

to start of treatment; 

(32) use of long acting steroids, either systemically or intraocularly, in the 6 months prior to 

start of treatment; 

(33) history of allergy to povidone iodine; 

(34) known serious allergy to the fluorescein sodium for injection in angiography; and 

(35) presence of any contraindications indicated in the FDA approved label for ranibizumab 

(Lucentis®). 

2. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is age related macular degeneration. 

3. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic retinopathy. 

4. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic macular edema. 

5. The VEGF antagonist for according to claim 1, wherein the angiogenic eye 

disorder is central retinal vein occlusion. 

6. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is corneal neovascularization. 

7. The VEGF antagonist for use according to any one of the preceding claims, 

wherein the VEGF antagonist comprises (1) a VEGFR1 component comprising amino acids 

27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of 

SEQ ID NO:2; and (3) a multimerization component comprising amino acids 232-457 of SEQ 
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ID N0:2. 

8. The VEGF antagonist for use according to any one of the preceding claims, 

wherein all doses of the VEGF antagonist are administered to the patient by topical 

administration or by intraocular administration. 

9. The VEGF antagonist for use according to claim 8, wherein all doses of the 

VEGF antagonist are administered to the patient by intraocular administration. 

10. The VEGF antagonist for use according to claim 9, wherein the intraocular 

administration is intravitreal administration. 

11. The VEGF antagonist for use according to claim 10, wherein all doses of the 

VEGF antagonist comprise from 0.5 mg to 2 mg of the VEGF antagonist. 

12. The VEGF antagonist for use according to claim 11, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 
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AUXILIARY REQUEST 2 

1. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by two or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 4 weeks after the immediately 

preceding dose; 

wherein each tertiary dose is administered 8 weeks after the immediately 

preceding dose; 

wherein the angiogenic eye disorder is selected from the group consisting of: age 

related macular degeneration, diabetic retinopathy, diabetic macular edema, central retinal 

vein occlusion and corneal neovascularization; and 

wherein the VEGF antagonist comprises VEGFR1 R2-Fc.6.C1 (a) encoded by the 

nucleic acid sequence of SEQ ID NO:1; 

wherein the patient is selected for treatment on the basis of not exhibiting an exclusion 

criterion of any ocular or periocular infection within the last 2 weeks prior to screening. 

2. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is age related macular degeneration. 

3. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic retinopathy. 

4. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic macular edema. 

5. The VEGF antagonist for according to claim 1, wherein the angiogenic eye 

disorder is central retinal vein occlusion. 

6. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is corneal neovascularization. 

7. The VEGF antagonist for use according to any one of the preceding claims, 

wherein the VEGF antagonist comprises (1) a VEGFR1 component comprising amino acids 

27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of 
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SEQ ID NO:2; and (3) a multimerization component comprising amino acids 232-457 of SEQ 

ID N0:2. 

8. The VEGF antagonist for use according to any one of the preceding claims, 

wherein all doses of the VEGF antagonist are administered to the patient by topical 

administration or by intraocular administration. 

9. The VEGF antagonist for use according to claim 8, wherein all doses of the 

VEGF antagonist are administered to the patient by intraocular administration. 

10. The VEGF antagonist for use according to claim 9, wherein the intraocular 

administration is intravitreal administration. 

11. The VEGF antagonist for use according to claim 10, wherein all doses of the 

VEGF antagonist comprise from 0.5 mg to 2 mg of the VEGF antagonist. 

12. The VEGF antagonist for use according to claim 11, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 
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AUXILIARY REQUEST 1 

CLAIMS 

1. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by two or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 4 weeks after the immediately 

preceding dose; 

wherein each tertiary dose is administered 8 weeks after the immediately 

preceding dose; 

wherein the angiogenic eye disorder is selected from the group consisting of: age 

related macular degeneration, diabetic retinopathy, diabetic macular edema, central 

retinal vein occlusion and corneal neovascularization; and 

wherein the VEGF antagonist comprises VEGFR1 R2-Fc.6.C1 (a) encoded by the 

nucleic acid sequence of SEQ ID N0:1 

wherein the patient is selected for treatment on the basis of not exhibiting one or more 
exclusion criterion selected from the group consisting of: 

(1) any prior ocular (in the treated eye) or systemic treatment or surgery for neovascular 

AMO except dietary supplements or vitamins; 

(2) any prior or concomitant therapy with another investigational agent to treat neovascular 

AMO, except dietary supplements or vitamins; 

(3) prior treatment with anti-VEGF; 

(4) total lesion size> 12 disc areas (30.5 mm2, including blood, scars and 

neovascularization) as assessed by FA; 

(5) subretinal hemorrhage that is either 50% or more of the total lesion area, or if the blood 

is under the fovea and is 1 or more disc areas in size in the treated eye; 

eye; 

(6) scar or fibrosis, making up > 50% of total lesion in the treated eye; 

(7) scar, fibrosis, or atrophy involving the center of the fovea; 

(8) presence of retinal pigment epithelial tears or rips involving the macula in the treated 

(9) history of any vitreous hemorrhage within 4 weeks prior to treatment; 
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(10) presence of other causes of CNV, including pathologic myopia (spherical equivalent of 

-8 diopters or more negative, or axial length of 25 mm or more), ocular histoplasmosis syndrome, 

angioid streaks, choroidal rupture, or multifocal choroiditis in the treated eye; 

(11) history or clinical evidence of diabetic retinopathy, diabetic macular edema or any 

other vascular disease affecting the retina, other than AMO, in either eye; 

(12) prior vitrectomy; 

(13) history of retinal detachment or treatment or surgery for retinal detachment; 

(14) history of macular hole of stage 2 and above; 

(15) any intraocular or periocular surgery within 3 months of start of treatment, except lid 

surgery, which may not have taken place within 1 month of start of treatment, as long as it is 

unlikely to interfere with injection; 

(16) prior trabeculectomy or other filtration surgery; 

(17) uncontrolled glaucoma (defined as intraocular pressure greater than or equal to 25 

mm Hg despite treatment with anti-glaucoma medication); 

(18) active intraocular inflammation; 

(19) active ocular or periocular infection; 

(20) any ocular or periocular infection within the last 2 weeks prior to treatment; 

(21) history of uveitis; 

(22) active scleritis or episcleritis; 

(23) presence or history of scleromalacia; 

(24) aphakia or pseudophakia with absence of posterior capsule (unless it occurred as a 

result of a yttrium aluminum garnet [YAG] posterior capsulotomy); 

(25) previous therapeutic radiation in the region; 

(26) history of corneal transplant or corneal dystrophy; 

(27) significant media opacities, including cataract, which might interfere with visual acuity, 

assessment of safety, or fundus photography; 

(28) any concurrent intraocular condition (e.g. cataract) that could require either medical or 

surgical intervention during the treatment period; 
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(29) any concurrent ocular condition which could either increase the risk to the subject 

beyond what is to be expected from standard procedures of intraocular injection, or which 

otherwise may interfere with the injection procedure or with evaluation of efficacy or safety; 

(30) history of other disease, metabolic dysfunction, physical examination finding, or clinical 

laboratory finding giving reasonable suspicion of a disease or condition that contraindicates the 

use of an investigational drug or that might render the subject at high risk for treatment 

complications; 

(31) systemic or ocular treatment with an investigation al agent in the past 3 months prior 

to start of treatment; 

(32) use of long acting steroids, either systemically or intraocularly, in the 6 months prior to 

start of treatment; 

(33) history of allergy to povidone iodine; 

(34) known serious allergy to the fluorescein sodium for injection in angiography; and 

(35) presence of any contraindications indicated in the FDA approved label for ranibizumab 

(Lucentis®). 

2. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is age related macular degeneration. 

3. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic retinopathy. 

4. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic macular edema. 

5. The VEGF antagonist for according to claim 1, wherein the angiogenic eye 

disorder is central retinal vein occlusion. 

6. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is corneal neovascularization. 

7. The VEGF antagonist for use according to any one of the preceding claims, 

wherein the VEGF antagonist comprises (1) a VEGFR1 component comprising amino acids 

27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of 
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SEQ ID NO:2; and (3) a multimerization component comprising amino acids 232-457 of SEQ 

ID N0:2. 

8. The VEGF antagonist for use according to any one of the preceding claims, 

wherein all doses of the VEGF antagonist are administered to the patient by topical 

administration or by intraocular administration. 

9. The VEGF antagonist for use according to claim 8, wherein all doses of the 

VEGF antagonist are administered to the patient by intraocular administration. 

10. The VEGF antagonist for use according to claim 9, wherein the intraocular 

administration is intravitreal administration. 

11. The VEGF antagonist for use according to claim 10, wherein all doses of the 

VEGF antagonist comprise from aaeH-t 0.5 mg to a-aeH-t--2 mg of the VEGF antagonist. 

12. The VEGF antagonist for use according to claim 11, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 
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MAIN REQUEST 

CLAIMS 

1. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by two or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 4 weeks after the immediately 

preceding dose; 

wherein each tertiary dose is administered 8 weeks after the immediately 

preceding dose; 

wherein the angiogenic eye disorder is selected from the group consisting of: age 

related macular degeneration, diabetic retinopathy, diabetic macular edema, central 

retinal vein occlusion and corneal neovascularization; a-R€l--

wherein the VEGF antagonist comprises VEGFR1 R2-Fc.6.C1 (a) encoded by the 

nucleic acid sequence of SEQ ID N0:1; and 

wherein the patient is selected for treatment on the basis of not exhibiting one or more 
exclusion criterion selected from the group consisting of: 

(1) any prior ocular (in the treated eye) or systemic treatment or surgery for neovascular 
AMO except dietary supplements or vitamins; 

(2) any prior or concomitant therapy with another investigational agent to treat neovascular 
AMO, except dietary supplements or vitamins; 

(3) prior treatment with anti-VEGF; 

(4) total lesion size> 12 disc areas (30.5 mm2, including blood, scars and 
neovascularization) as assessed by FA; 

(5) subretinal hemorrhage that is either 50% or more of the total lesion area, or if the blood 
is under the fovea and is 1 or more disc areas in size in the treated eye; 

(6) scar or fibrosis, making up > 50% of total lesion in the treated eye; 

(7) scar, fibrosis, or atrophy involving the center of the fovea; 

(8) presence of retinal pigment epithelial tears or rips involving the macula in the treated 
eye; 

(9) history of any vitreous hemorrhage within 4 weeks prior to treatment; 

(10) presence of other causes of CNV, including pathologic myopia (spherical equivalent of 
-8 diopters or more negative, or axial length of 25 mm or more), ocular histoplasmosis syndrome, 
angioid streaks, choroidal rupture, or multifocal choroiditis in the treated eye; 
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(11) history or clinical evidence of diabetic retinopathy, diabetic macular edema or any 
other vascular disease affecting the retina, other than AMO, in either eye; 

(12) prior vitrectomy; 

(13) history of retinal detachment or treatment or surgery for retinal detachment; 

(14) history of macular hole of stage 2 and above; 

(15) any intraocular or periocular surgery within 3 months of start of treatment, except lid 
surgery, which may not have taken place within 1 month of start of treatment, as long as it is 
unlikely to interfere with injection; 

(16) prior trabeculectomy or other filtration surgery; 

(17) uncontrolled glaucoma (defined as intraocular pressure greater than or equal to 25 
mm Hg despite treatment with anti-glaucoma medication); 

(18) active intraocular inflammation; 

(19) active ocular or periocular infection; 

(20) any ocular or periocular infection within the last 2 weeks prior to treatment; 

(21) history of uveitis; 

(22) active scleritis or episcleritis; 

(23) presence or history of scleromalacia; 

(24) aphakia or pseudophakia with absence of posterior capsule (unless it occurred as a 
result of a yttrium aluminum garnet [YAG] posterior capsulotomy); 

(25) previous therapeutic radiation in the region; 

(26) history of corneal transplant or corneal dystrophy; 

(27) significant media opacities, including cataract, which might interfere with visual acuity, 
assessment of safety, or fundus photography; 

(28) any concurrent intraocular condition (e.g. cataract) that could require either medical or 
surgical intervention during the treatment period; 

(29) any concurrent ocular condition which could either increase the risk to the subject 
beyond what is to be expected from standard procedures of intraocular injection, or which 
otherwise may interfere with the injection procedure or with evaluation of efficacy or safety; 

(30) history of other disease, metabolic dysfunction, physical examination finding, or clinical 
laboratory finding giving reasonable suspicion of a disease or condition that contraindicates the 
use of an investigational drug or that might render the subject at high risk for treatment 
complications; 

(31) systemic or ocular treatment with an investigation al agent in the past 3 months prior 
to start of treatment; 

(32) use of long acting steroids, either systemically or intraocularly, in the 6 months prior to 
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start of treatment; 

(33) history of allergy to povidone iodine; 

(34) known serious allergy to the fluorescein sodium for injection in angiography; and 

(35) presence of any contraindications indicated in the FDA approved label for ranibizumab 
(Lucentis®). 

2. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is age related macular degeneration. 

3. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic retinopathy. 

4. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic macular edema. 

5. The VEGF antagonist for according to claim 1, wherein the angiogenic eye 

disorder is central retinal vein occlusion. 

6. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is corneal neovascularization. 

7. The VEGF antagonist for use according to any one of the preceding claims, 

wherein the VEGF antagonist comprises (1) a VEGFR1 component comprising amino acids 

27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of 

SEQ ID NO:2; and (3) a multimerization component comprising amino acids 232-457 of SEQ 

ID N0:2. 

8. The VEGF antagonist for use according to any one of the preceding claims, 

wherein all doses of the VEGF antagonist are administered to the patient by topical 

administration or by intraocular administration. 

9. The VEGF antagonist for use according to claim 8, wherein all doses of the 

VEGF antagonist are administered to the patient by intraocular administration. 

10. The VEGF antagonist for use according to claim 9, wherein the intraocular 

administration is intravitreal administration. 
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11. The VEGF antagonist for use according to claim 10, wherein all doses of the 

VEGF antagonist comprise from a-aeH-t--0.5 mg to a-aeH-t--2 mg of the VEGF antagonist. 

12. The VEGF antagonist for use according to claim 11, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 

13. The pharmaceutical formulation of claim 1, wherein the exclusion criteria for the 

patient include at least the criteria 18, 19 and 20. 

14. The formulation as claimed in claim 1, wherein the exclusion criteria for the patient 

include all of the criteria 1-35. 
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AUXILIARY REQUEST 3 
TRACKED 

1. A VEGF antagonist for use in a method of treating an angiogenic eye 

disorder in a patient, wherein the method comprises sequentially administering to the 

patient a single initial dose of a VEGF antagonist, followed by two or more secondary 

doses of the VEGF antagonist, followed by one or more tertiary doses of the VEGF 

antagonist; 

wherein each secondary dose is administered 4 weeks after the 

immediately preceding dose; 

wherein each tertiary dose is administered 8 weeks after the immediately 

preceding dose; 

wherein the angiogenic eye disorder is selected from the group 

consisting of: age related macular degeneration, diabetic retinopathy, diabetic 

macular edema, central retinal vein occlusion and corneal neovascularization; 

wherein the VEGF antagonist comprises VEGFR1 R2-Fcb.C1 (a) encoded by the 

nucleic acid sequence of SEQ ID N0:1; and 

wherein the patient is selected for treatment on the basis of not exhibiting at least 

the exclusion criteria (1 ), (2), and (3): 

(1) active intraocular inflammation; 

(2) active ocular or periocular infection; 

(3) any ocular or periocular infection within the last 2 weeks prior to treatment. 

2. The VEGF antagonist for use according to claim 1, wherein the 

angiogenic eye disorder is age related macular degeneration. 
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3. The VEGF antagonist for use according to claim 1, wherein the 

angiogenic eye disorder is diabetic retinopathy. 

4. The VEGF antagonist for use according to claim 1, wherein the 

angiogenic eye disorder is diabetic macular edema. 

5. The VEGF antagonist for according to claim 1, wherein the 

angiogenic eye disorder is central retinal vein occlusion. 

6. The VEGF antagonist for use according to claim 1, wherein the 

angiogenic eye disorder is corneal neovascularization. 

7. The VEGF antagonist for use according to any one of the preceding 

claims, wherein the VEGF antagonist comprises (1) a VEGFR1 component 

comprising amino acids 27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component 

comprising amino acids 130-231 of SEQ ID NO:2; and (3) a multimerization 

component comprising amino acids 232-457 of SEQ ID NO:2. 

8. The VEGF antagonist for use according to any one of the preceding 

claims, wherein all doses of the VEGF antagonist are administered to the patient by 

topical administration or by intraocular administration. 

9. The VEGF antagonist for use according to claim 8, wherein all doses of 

the VEGF antagonist are administered to the patient by intraocular administration. 
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10. The VEGF antagonist for use according to claim 9, wherein the 

intraocular administration is intravitreal administration. 

11. The VEGF antagonist for use according to claim 10, wherein all 

doses of the VEGF antagonist comprise from about 0.5 mg to about 2 mg of the 

VEGF antagonist. 

12. The VEGF antagonist for use according to claim 11, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; 

or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 
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AUXILIARY REQUEST 4 

TRACKED 

1. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by two or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 4 weeks after the immediately 

preceding dose; 

wherein each tertiary dose is administered 8 weeks after the immediately 

preceding dose; 

wherein the angiogenic eye disorder is selected from the group consisting of: age 

related macular degeneration, diabetic retinopathy, diabetic macular edema, central retinal 

vein occlusion and corneal neovascularization; and 

wherein the VEGF antagonist comprises VEGFR1 R2-Fc.6.C1 (a) encoded by the 

nucleic acid sequence of SEQ ID N0:1,;_ 

wherein the patient is selected for treatment on the basis of not exhibiting all of the 

following exclusion criteria: 

(1) any prior ocular (in the treated eye) or systemic treatment or surgery for neovascular 

AMO except dietary supplements or vitamins; 

(2) any prior or concomitant therapy with another investigational agent to treat neovascular 

AMO, except dietary supplements or vitamins; 

(3) prior treatment with anti-VEGF; 

(4) total lesion size> 12 disc areas (30.5 mm2, including blood, scars and 

neovascularization) as assessed by FA; 

(5) subretinal hemorrhage that is either 50% or more of the total lesion area, or if the blood 

is under the fovea and is 1 or more disc areas in size in the treated eye; 

eye; 

(6) scar or fibrosis, making up > 50% of total lesion in the treated eye; 

(7) scar, fibrosis, or atrophy involving the center of the fovea; 

(8) presence of retinal pigment epithelial tears or rips involving the macula in the treated 

(9) history of any vitreous hemorrhage within 4 weeks prior to treatment; 
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(10) presence of other causes of CNV, including pathologic myopia (spherical equivalent of 

-8 diopters or more negative, or axial length of 25 mm or more), ocular histoplasmosis syndrome, 

angioid streaks, choroidal rupture, or multifocal choroiditis in the treated eye; 

(11) history or clinical evidence of diabetic retinopathy, diabetic macular edema or any 

other vascular disease affecting the retina, other than AMO, in either eye; 

(12) prior vitrectomy; 

(13) history of retinal detachment or treatment or surgery for retinal detachment; 

(14) history of macular hole of stage 2 and above; 

(15) any intraocular or periocular surgery within 3 months of start of treatment, except lid 

surgery, which may not have taken place within 1 month of start of treatment, as long as it is 

unlikely to interfere with injection; 

(16) prior trabeculectomy or other filtration surgery; 

(17) uncontrolled glaucoma (defined as intraocular pressure greater than or equal to 25 

mm Hg despite treatment with anti-glaucoma medication); 

(18) active intraocular inflammation; 

(19) active ocular or periocular infection; 

(20) any ocular or periocular infection within the last 2 weeks prior to treatment; 

(21) history of uveitis; 

(22) active scleritis or episcleritis; 

(23) presence or history of scleromalacia; 

(24) aphakia or pseudophakia with absence of posterior capsule (unless it occurred as a 

result of a yttrium aluminum garnet [YAG] posterior capsulotomy); 

(25) previous therapeutic radiation in the region; 

(26) history of corneal transplant or corneal dystrophy; 

(27) significant media opacities, including cataract, which might interfere with visual acuity, 

assessment of safety, or fund us photography; 

(28) any concurrent intraocular condition (e.g. cataract) that could require either medical or 

surgical intervention during the treatment period; 
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(29) any concurrent ocular condition which could either increase the risk to the subject 

beyond what is to be expected from standard procedures of intraocular injection, or which 

otherwise may interfere with the injection procedure or with evaluation of efficacy or safety; 

(30) history of other disease, metabolic dysfunction, physical examination finding, or clinical 

laboratory finding giving reasonable suspicion of a disease or condition that contraindicates the 

use of an investigational drug or that might render the subject at high risk for treatment 

complications; 

(31) systemic or ocular treatment with an investigational agent in the past 3 months prior 

to start of treatment; 

(32) use of long acting steroids, either systemically or intraocularly, in the 6 months prior to 

start of treatment; 

(33) history of allergy to povidone iodine; 

(34) known serious allergy to the fluorescein sodium for injection in angiography; and 

(35) presence of any contraindications indicated in the FDA approved label for ranibizumab 

(Lucentis®). 

2. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is age related macular degeneration. 

3. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic retinopathy. 

4. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic macular edema. 

5. The VEGF antagonist for according to claim 1, wherein the angiogenic eye 

disorder is central retinal vein occlusion. 

6. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is corneal neovascularization. 

7. The VEGF antagonist for use according to any one of the preceding claims, 

wherein the VEGF antagonist comprises (1) a VEGFR1 component comprising amino acids 

27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of 

SEQ ID NO:2; and (3) a multimerization component comprising amino acids 232-457 of SEQ 
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ID N0:2. 

8. The VEGF antagonist for use according to any one of the preceding claims, 

wherein all doses of the VEGF antagonist are administered to the patient by topical 

administration or by intraocular administration. 

9. The VEGF antagonist for use according to claim 8, wherein all doses of the 

VEGF antagonist are administered to the patient by intraocular administration. 

10. The VEGF antagonist for use according to claim 9, wherein the intraocular 

administration is intravitreal administration. 

11. The VEGF antagonist for use according to claim 10, wherein all doses of the 

VEGF antagonist comprise from a-aeH-t--0.5 mg to a-aeH-t--2 mg of the VEGF antagonist. 

12. The VEGF antagonist for use according to claim 11, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 
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AUXILIARY REQUEST 2 

TRACKED 

1. A VEGF antagonist for use in a method of treating an angiogenic eye disorder in a 

patient, wherein the method comprises sequentially administering to the patient a single initial 

dose of a VEGF antagonist, followed by two or more secondary doses of the VEGF antagonist, 

followed by one or more tertiary doses of the VEGF antagonist; 

wherein each secondary dose is administered 4 weeks after the immediately 

preceding dose; 

wherein each tertiary dose is administered 8 weeks after the immediately 

preceding dose; 

wherein the angiogenic eye disorder is selected from the group consisting of: age 

related macular degeneration, diabetic retinopathy, diabetic macular edema, central retinal 

vein occlusion and corneal neovascularization; and 

wherein the VEGF antagonist comprises VEGFR1 R2-Fc.6.C1 (a) encoded by the 

nucleic acid sequence of SEQ ID N0:1,;_ 

wherein the patient is selected for treatment on the basis of not exhibiting an exclusion 

criterion of any ocular or periocular infection within the last 2 weeks prior to screening. 

2. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is age related macular degeneration. 

3. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic retinopathy. 

4. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is diabetic macular edema. 

5. The VEGF antagonist for according to claim 1, wherein the angiogenic eye 

disorder is central retinal vein occlusion. 

6. The VEGF antagonist for use according to claim 1, wherein the angiogenic 

eye disorder is corneal neovascularization. 

7. The VEGF antagonist for use according to any one of the preceding claims, 

wherein the VEGF antagonist comprises (1) a VEGFR1 component comprising amino acids 
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27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130-231 of 

SEQ ID NO:2; and (3) a multimerization component comprising amino acids 232-457 of SEQ 

ID N0:2. 

8. The VEGF antagonist for use according to any one of the preceding claims, 

wherein all doses of the VEGF antagonist are administered to the patient by topical 

administration or by intraocular administration. 

9. The VEGF antagonist for use according to claim 8, wherein all doses of the 

VEGF antagonist are administered to the patient by intraocular administration. 

10. The VEGF antagonist for use according to claim 9, wherein the intraocular 

administration is intravitreal administration. 

11. The VEGF antagonist for use according to claim 10, wherein all doses of the 

VEGF antagonist comprise from a-aeH-t--0.5 mg to a-aeH-t--2 mg of the VEGF antagonist. 

12. The VEGF antagonist for use according to claim 11, wherein: 

(a) all doses of the VEGF antagonist comprise 0.5 mg of the VEGF antagonist; or 

(b) all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist. 
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Reference is made to the previous Third Party Observations filed on 7 

September 2016. 

1. Inadmissible extension (Article 123(2) EPC) 

1.1 Main Request and Auxiliary Request 1 

a) Claim 1 of the Main Request and Auxiliary Request 1 has been 

amended to require that the patient which is selected for treatment does not 

exhibit one or more of the exclusion criteria (1) to (35) listed in the claim. 

is applied to select the patient for treatment. 

However, paragraph [0050] of the application does not directly and 

unambiguously disclose that only one or some exclusion criteria is to be 

applied. Rather, it is apparent form the overall context of the example that all 

exclusion criteria listed in this paragraph should be applied when selecting 

the patient for treatment. 

In addition, it is apparent that the exclusion criteria of paragraph [0050] are 

not correctly reproduced in claim 1 of the Main Request and Auxiliary 

Request 1. 

b) For example, criterion (3) of claim 1 simply refers to "prior treatment 

with anti-VEGF", indicating that any prior treatment with an anti-VEGF 

agent is excluded. However, exclusion criterion (3) of paragraph [0050] does 

not generally exclude treatment of patients who have been subjected to anti

VEGF therapy before, but defines three subcriteria which lead to an ex

clusion of the patient (prior treatment in the study eye, prior treatment in the 

fellow eye with an investigational agent less than 3 months prior to a first 

dose, prior systemic anti-VEGF therapy less than 3 months prior to first 
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dose). Accordingly, criterion (3) of claim 1 does not find a basis in the 

application as filed. 

c) Further, several criteria of paragraph [0050] of the application 

differentiate between conditions in the study eye and conditions in both the 

study eye and the fellow eye ("in either eye"). In contrast, the corresponding 

criteria in claim 1 do not specify in which eye the condition should not occur 

for the patient to receive the treatment. This applies to criteria ( 4), (9), (12), 

(13), (14), (15), (16), (17), (24), (25), (26), (27) and (28) of claim 1 which 

according to paragraph [0050] of the application only apply to the study eye, 

whereas the corresponding criteria of claim 1 do not contain this limitation. 

d) The criteria introduced into claim 1 are only disclosed in the context 

of a specific example in which VEGF-trap was administered to patients with 

age-related macular degeneration by intravitreal injection (see title of 

example 4). The only patient group which received a treatment with an intial 

dose, secondary and tertiary doses as required by the claim received 2 mg 

VEGF-trap every four weeks to week 8, i.e. an initial dose at week 0 and two 

secondary doses at weeks 4 and 8, and then tertiary doses of 2 mg every eight 

weeks until week 96 (see paragraph [0043] of the application). 

Accordingly, the application as filed does not provide a basis for the 

following features in the context of the exclusion criteria listed in claim 1: 

- more than two secondary doses of the VEGF antagonist ( claim 1 ); 

- an indefinite number of tertiary doses of the VEGF antagonist ( claim 

1 ); 
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- the treatment of diabetic retinopathy, diabetic macular edema 1, central 

retinal vein occlusion and corneal neovascularization ( claims 1 and 3-

6); 

- the administration of the VEGF antagonist by topical or intraocular 

administration ( claims 8 and 9); 

- the administration of doses of the VEGF antagonist other than 2 mg 

such as 0.5 mg (claims 11 and 12). 

In summary, the Main Request and Auxiliary Request 1 do not meet the 

requirements of Article 123(2) EPC. 

1.2 Auxiliary Request 2 

According to Auxiliary Request 2 only one exclusion criterion is to be 

applied, i.e. any ocular or periocular infection within the last two weeks prior 

to screening. 

To this request at least argument d) discussed with respect to the Main 

Request and Auxiliary Request 1 applies in that some features of the claims 

of this request are not disclosed in the context of the specific example from 

which the list of exclusion criteria was taken. 

1.3 Auxiliary Request 3 

Claim 1 of Auxiliary Request 3 requires that all three specific exclusion 

criteria listed in said claim are applied. 

1 Reference is made to exclusion criterion (11) which explicitly excludes patients with 
diabetic retinopathy and diabetic macular edema from therapy. 
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Paragraph [0050] of the application lists 37 criteria without indicating that 

some of these criteria are more relevant than others for the treatment of the 

patients. Hence, the selection of the three criteria present in claim 1 of 

Auxiliary Request 3 is not directly and unambiguously derivable from the 

application as filed. According to established case law the multiple selection 

of elements from one list of considerable length is equivalent to a selection of 

elements from two lists (see T 1374/07, T 2375/09 and T 1506/13) and 

contravenes Article 123(2) EPC. 

Additionally argument d) as discussed above with respect to the Main 

Request and Auxiliary Request 1 also applies to this request. 

1.4 Auxiliary Request 4 

According to claim 1 of Auxiliary Request 4 all 35 exclusion criteria are 

applied. 

To this request arguments b ), c) and d) as discussed above for the Main 

Request and Auxiliary Request 1 apply. 

2. Lack of inventive step (Article 56 EPC) 

2.1 Main Request and Auxiliary Request 1 

The applicant argues that "the exclusion criteria help ensure that the therapy 

is applied to the specific patient group that will particularly benefit from the 

therapy and for whom it is particularly appropriate. " Further it submits that 

Annex 1 is silent on any exclusion criteria so that the skilled person would 

not have considered these criteria. Based on these considerations the subject

matter of the requests is said to be inventive. 
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However, the fact that Annex 1 does not mention any exclusion criteria does 

not mean that such criteria were not applied in the clinical study the results of 

which are reported in Annex 1. Herewith a description of the VIEW2 clinical 

study in clinicaltrials.gov of 30 November 2010, i.e. before the priority date 

of the present application, is filed as Annex 4. It is apparent from this docu

ment that several exclusion criteria were applied to select the patients to be 

treated. These exclusion criteria are nearly identical to those listed in the 

Main Request and Auxiliary Request 1. Hence, in the very same study the 

results of which are reported in Annex 1 essentially the same exclusion 

criteria were applied, meaning that the skilled person indeed not only 

considered some exclusion criteria for patient selection, but the same 

exclusion criteria as those used in the present application. 

Additionally, in Example 4 of the application the patient group to be treated 

is not only defined by the exclusion criteria (1) to (37), but also by inclusion 

criteria (i) to (vii) (see paragraph [0049] of the application). In particular, to 

be eligible for the study subjects were required to have subfoveal choroidal 

neovascularization secondary to AMD (see paragraph [0047] and inclusion 

criterion (iii) of paragraph [0049] of the application). It may be assumed that 

for the treatment success the selection of patients meeting this inclusion 

criterion is at least as important as the selection of patients not meeting the 

exclusion criteria. Hence, also for this reason the selection of patients as 

defined in claim 1 does not involve an inventive step. 

2.2 Auxiliary Requests 2 and 3 

The exclusion criteria listed in claim 1 of Auxiliary Requests 2 and 3 are not 

mentioned in Annex 4. However, the application does not provide any data 

from which it can be derived that these criteria are more important than the 
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other 34 or 36 criteria, respectively, listed in paragraph [0050] of the 

application, i.e. that the selection of these criteria has any effect on the 

treatment success. Annex 4 shows that the skilled person indeed considered 

exclusion criteria for a treatment of AMD with VEGF-trap. 

Additionally, the arguments with respect to the inclusion criteria mentioned 

in paragraph 2.1 also apply to Auxiliary Requests 2 and 3. 

3. Lack of clarity (Article 84 EPC) 

As briefly mentioned above, claim 1 of the Main Request, Auxiliary Request 

1 and Auxiliary Request 4 comprises the treatment of, inter alia, diabetic 

retinopathy and diabetic macular edema. However, criterion (11) excludes 

patients with history or clinical evidence of diabetic retinopathy and diabetic 

macular edema. It is not clear how patients with these diseases can be treated, 

if according to criterion (11) patients with these diseases are to be excluded. 

4. Conclusion 

The subject-matter of all requests on file does not meet the requirements of 

Article 123(2) EPC. Additionally, the selection of exclusion criteria does not 

involve an inventive step. Finally, the claims of the Main Request, Auxiliary 

Request 1 and Auxiliary Request 4 do not meet the requirements of Article 

84 EPC. 

Thus, all requests on file do not meet the requirements of the EPC. 

Encls. 
Annex4 

~Jteq [Po~ 
Maiwald Patentanwalts GmbH 

(Andrea Lasar) 
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NCT00637377 on 2010_11_30: ClinicalTrials.gov Archive 

Annex4 

·nical ia .gov archive 
A seniice of lhe U.S. Naliolfu!Ll lmlitule;; of He11L1h 

{-- History of this study t Current version of this study 

View of NCT00637377 on 201 0 11 30 

ClinicalTrials Identifier: NCT00637377 

Updated: 201 o_ 11_30 

Descriptive Information 
Brief title 

Official title 

Brief summary 

Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of 
Efficacy and Safety in Wet Age-Related Macular Degeneration (AMO) 
(VIEW 2) 

A Randomized, Double Masked, Active Controlled, Phase 3 Study of the 
Efficacy, Safety, and Tolerability of Repeated Doses of lntravitreal 
VEGF Trap in Subjects With Neovascular Age-related Macular 
Degeneration (AMO) 

This study is a phase Ill, double-masked, randomized, study of the efficacy and safety of 
VEGF Trap-Eye in patients with neovascular age-related macular degeneration. 
Approximately 1200 patients will be randomized in Europe, Asia, Japan, Australia and 
South America. 

Detailed description 

Phase 

Study type 
Study design 

Study design 
Study design 

Study design 

Study design 

Study design 

Primary outcome 

Secondary outcome 

Secondary outcome 

Secondary outcome 

Phase 3 

lnterventional 

Treatment 

Randomized 

Double Blind (Subject, Caregiver, Investigator, Outcomes Assessor) 

Active Control 

Parallel Assignment 

Safety/Efficacy Study 

Measure: The proportion of subjects who maintain vision at Week 52, 
where a subject is classified as maintaining vision if the subject has lost 
fewer than 15 letters on the ETDRS chart compared to baseline (ie, 
prevention of moderate vision loss) 

Time Frame: week 52 
Safety Issue? Yes 

Measure: Mean change from baseline in BCVA as measured by ETDRS 
letter score at Week 52 

Time Frame: week 52 
Safety Issue? Yes 

Measure: The proportion of subjects who gain at least 15 letters of vision 
at Week 52 

Time Frame: week 52 
Safety Issue? No 

Measure: Mean change from baseline in total NEI VFQ-25 score at 
Week 52 

https://clinicaltrials.gov/archive/NCT00637377 /2010_11_30[15.05.2017 11 :39:04] 
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Secondary outcome 

Enrollment 

Condition 
Arm/Group 

Arm/Group 

Arm/Group 

Arm/Group 

Intervention 

Intervention 

Intervention 

Intervention 

URL 

URL 

URL 

See also 

See also 

See also 

Recruitment Information 
Status 
Start date 

Last follow-up date 

Primary completion 
date 

Time Frame: week 52 
Safety Issue? No 

Measure: Mean change from baseline in CNV area at Week 52 
Time Frame: week 52 
Safety Issue? Yes 

1240 (Actual) 

Macular Degeneration 

Arm Label: Arm 3 Experimental 

Arm Label: Arm 1 Experimental 

Arm Label: Arm 2 Experimental 

Arm Label: Arm 4 Active Comparator 

Drug: VEGF Trap-Eye (BAY86-5321) Arm Label: Arm 1 

0.5 mg VEGF Trap-Eye administered every 4 weeks during the first year. 
Thereafter a dose may be administered as frequently as every 4 
weeks, but no less frequently than every 12 weeks. 

Drug: VEGF Trap-Eye (BAY86-5321) Arm Label: Arm 2 

2.0 mg VEGF Trap-Eye administered every 4 weeks during the first year. 
Thereafter a dose may be administered as frequently as every 4 
weeks, but no less frequently than every 12 weeks. 

Drug: VEGF Trap-Eye (BAY86-5321) Arm Label: Arm 3 

2.0 mg VEGF Trap-Eye administered every 8 weeks (including one 
additional 2,0 mg dose at Week 4) during the first year. Thereafter a 
dose may be administered as frequently as every 4 weeks, but no less 
frequently than every 12 weeks. 

Drug: Ranibizumab Arm Label: Arm 4 

0.5 mg administered every 4 weeks during the first year. Thereafter a 
dose may be administered as frequently as every 4 weeks, but no less 
frequently than every 12 weeks. 

http://www.fda.gov/cder/drug/DrugSafety/Druglndex.htm 

http://www.fda.gov/medwatch/safety.htm 

http://www.clinicalstudyresults.org 

Click here and search for drug information provided by the FDA. 

Click here and search for information on any recalls, market or product 
safety alerts by the FDA which might have occurred with this product. 

Click here to find results for studies related to marketed products. 

Active, not recruiting 

2008-04 

2011-08 (Anticipated) 

2010-09 (Actual) 
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Criteria 

Inclusion Criteria: 
-Signed informed consent. 
-Men and women >1=50 years of age. 
-Active primary or recurrent subfoveal CNV lesions secondary to AMO, including 

juxtafoveal lesions that affect the fovea as evidenced by FA in the study eye. 
-ETDRS best-corrected visual acuity of: 20/40 to 20/320 (letter score of 73 to 25) in the 

study 
eye at 4 meters. 

-Willing, committed, and able to return for ALL clinic visits and complete all study-related 
procedures. 
-Able to read, (or, if unable to read due to visual impairment, be read to verbatim by the 

person administering the informed consent or a family member) understand and willing to 
sign the informed consent form. 
Exclusion Criteria: 
-Any prior ocular (in the study eye) or systemic treatment or surgery for neovascular AMO, 

except dietary supplements or vitamins. 
-Any prior or concomitant therapy with another investigational agent to treat neovascular 

AMO in the study eye. 
-Any prior treatment with anti-VEGF agents in the study eye. 
-Total lesion size> 12 disc areas (30.5 mm, including blood, scars and neovascularization) 

as assessed by FA in the study eye. 
-Subretinal hemorrhages that is either 50% or more of the total lesion area, or if the blood 

is under the fovea and is 1 or more disc areas in size in the study eye (if the blood is under 
the fovea, then the fovea must be surrounded by 270 degrees by visible CNV). 
-Scar or fibrosis making up >50% of the total lesion in the study eye. 
-Scar, fibrosis, or atrophy involving the center of the fovea in the study eye. 
- Presence of retinal pigment epithelial tears or rips involving the macula in the study eye. 
-History of any vitreous hemorrhage within 4 weeks prior to Visit 1 in the study eye. 
-Presence of other causes of CNV in the study eye. 
-Prior vitrectomy in the study eye. 
-History of retinal detachment or treatment or surgery for retinal detachment in the study 

eye. 
-Any history of macular hole of stage 2 and above in the study eye. 
-Any intraocular or periocular surgery within 3 months of Day 1 on the study eye, except 

lid surgery, which may not have taken place within 1 month of Day 1, as long as it is 
unlikely to interfere with the injection. 
-History or clinical evidence of diabetic retinopathy, diabetic macular edema or any retinal 

vascular disease other than AMO in either eye. 

Gender Both 

Minimum age 

Healthy volunteers 

Administrative Data 
Organization name 

Organization study ID 
Secondary ID 

Sponsor 

Health Authority 

Health Authority 

Health Authority 

50 Years 

No 

Bayer 

91689 

EurdaCT No.: 2007-000583-25 

Bayer 

Switzerland: Swiss Medic 

Argentina: Ministry of Health 

Australia: Department of Health and Ageing Therapeutic Goods 
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Health Authority 

Health Authority 
Health Authority 

Health Authority 

Health Authority 
Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 
Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Administration 

Austria: Federal Office for Safety in Health Care 

Belgium: Federal Agency for Medicinal Products and Health Products 

Brazil: ANVISA Agencia Nacional de Vigilancia Sanitaria 

Colombia: INVIMA lnstituto Nacional de Vigilancia de Medicamentos y 
Alimentos 

Czech Republic: State Institute for Drug Control 

France: Afssaps - French Health Products Safety Agency 

Germany: Federal Institute for Drugs and Medical Devices 

Hungary: National Institute of Pharmacy 

India: Drugs Controller General of India 

Israel: Ministry of Health 

Italy: Ethics Committee 

Japan: Pharmaceuticals and Medical Devices Agency 

South Korea: Korea Food and Drug Administration (KFDA) 

Latvia: State Agency of Medicines 

Mexico: Federal Commission for Sanitary Risks Protection 

Netherlands: The Central Committee on Research Involving Human 
Subjects (CCMO) 

Poland: Office for Registration of Medicinal Products, Medical Devices 
and Biocidal Products 

Portugal: INFARMED National Authority of Medicines and Health 
Products 

Singapore: Health Sciences Authority 

Slovakia: State Institute for Drug Control 

Spain: Ministry of Health and Consumption 

Sweden: Medical Products Agency 

United Kingdom: Medicines and Healthcare Products Regulatory 
Agency 
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Reference is made to the previous Third Party Observations filed on 7 

September 2016. 

1. Inadmissible extension (Article 123(2) EPC) 

1.1 Main Request and Auxiliary Request 1 

a) Claim 1 of the Main Request and Auxiliary Request 1 has been 

amended to require that the patient which is selected for treatment does not 

exhibit one or more of the exclusion criteria (1) to (35) listed in the claim. 

is applied to select the patient for treatment. 

However, paragraph [0050] of the application does not directly and 

unambiguously disclose that only one or some exclusion criteria is to be 

applied. Rather, it is apparent form the overall context of the example that all 

exclusion criteria listed in this paragraph should be applied when selecting 

the patient for treatment. 

In addition, it is apparent that the exclusion criteria of paragraph [0050] are 

not correctly reproduced in claim 1 of the Main Request and Auxiliary 

Request 1. 

b) For example, criterion (3) of claim 1 simply refers to "prior treatment 

with anti-VEGF", indicating that any prior treatment with an anti-VEGF 

agent is excluded. However, exclusion criterion (3) of paragraph [0050] does 

not generally exclude treatment of patients who have been subjected to anti

VEGF therapy before, but defines three subcriteria which lead to an ex

clusion of the patient (prior treatment in the study eye, prior treatment in the 

fellow eye with an investigational agent less than 3 months prior to a first 

dose, prior systemic anti-VEGF therapy less than 3 months prior to first 
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dose). Accordingly, criterion (3) of claim 1 does not find a basis in the 

application as filed. 

c) Further, several criteria of paragraph [0050] of the application 

differentiate between conditions in the study eye and conditions in both the 

study eye and the fellow eye ("in either eye"). In contrast, the corresponding 

criteria in claim 1 do not specify in which eye the condition should not occur 

for the patient to receive the treatment. This applies to criteria ( 4), (9), (12), 

(13), (14), (15), (16), (17), (24), (25), (26), (27) and (28) of claim 1 which 

according to paragraph [0050] of the application only apply to the study eye, 

whereas the corresponding criteria of claim 1 do not contain this limitation. 

d) The criteria introduced into claim 1 are only disclosed in the context 

of a specific example in which VEGF-trap was administered to patients with 

age-related macular degeneration by intravitreal injection (see title of 

example 4). The only patient group which received a treatment with an intial 

dose, secondary and tertiary doses as required by the claim received 2 mg 

VEGF-trap every four weeks to week 8, i.e. an initial dose at week 0 and two 

secondary doses at weeks 4 and 8, and then tertiary doses of 2 mg every eight 

weeks until week 96 (see paragraph [0043] of the application). 

Accordingly, the application as filed does not provide a basis for the 

following features in the context of the exclusion criteria listed in claim 1: 

- more than two secondary doses of the VEGF antagonist ( claim 1 ); 

- an indefinite number of tertiary doses of the VEGF antagonist ( claim 

1 ); 
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- the treatment of diabetic retinopathy, diabetic macular edema 1, central 

retinal vein occlusion and corneal neovascularization ( claims 1 and 3-

6); 

- the administration of the VEGF antagonist by topical or intraocular 

administration ( claims 8 and 9); 

- the administration of doses of the VEGF antagonist other than 2 mg 

such as 0.5 mg (claims 11 and 12). 

In summary, the Main Request and Auxiliary Request 1 do not meet the 

requirements of Article 123(2) EPC. 

1.2 Auxiliary Request 2 

According to Auxiliary Request 2 only one exclusion criterion is to be 

applied, i.e. any ocular or periocular infection within the last two weeks prior 

to screening. 

To this request at least argument d) discussed with respect to the Main 

Request and Auxiliary Request 1 applies in that some features of the claims 

of this request are not disclosed in the context of the specific example from 

which the list of exclusion criteria was taken. 

1.3 Auxiliary Request 3 

Claim 1 of Auxiliary Request 3 requires that all three specific exclusion 

criteria listed in said claim are applied. 

1 Reference is made to exclusion criterion (11) which explicitly excludes patients with 
diabetic retinopathy and diabetic macular edema from therapy. 
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Paragraph [0050] of the application lists 37 criteria without indicating that 

some of these criteria are more relevant than others for the treatment of the 

patients. Hence, the selection of the three criteria present in claim 1 of 

Auxiliary Request 3 is not directly and unambiguously derivable from the 

application as filed. According to established case law the multiple selection 

of elements from one list of considerable length is equivalent to a selection of 

elements from two lists (see T 1374/07, T 2375/09 and T 1506/13) and 

contravenes Article 123(2) EPC. 

Additionally argument d) as discussed above with respect to the Main 

Request and Auxiliary Request 1 also applies to this request. 

1.4 Auxiliary Request 4 

According to claim 1 of Auxiliary Request 4 all 35 exclusion criteria are 

applied. 

To this request arguments b ), c) and d) as discussed above for the Main 

Request and Auxiliary Request 1 apply. 

2. Lack of inventive step (Article 56 EPC) 

2.1 Main Request and Auxiliary Request 1 

The applicant argues that "the exclusion criteria help ensure that the therapy 

is applied to the specific patient group that will particularly benefit from the 

therapy and for whom it is particularly appropriate. " Further it submits that 

Annex 1 is silent on any exclusion criteria so that the skilled person would 

not have considered these criteria. Based on these considerations the subject

matter of the requests is said to be inventive. 
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However, the fact that Annex 1 does not mention any exclusion criteria does 

not mean that such criteria were not applied in the clinical study the results of 

which are reported in Annex 1. Herewith a description of the VIEW2 clinical 

study in clinicaltrials.gov of 30 November 2010, i.e. before the priority date 

of the present application, is filed as Annex 4. It is apparent from this docu

ment that several exclusion criteria were applied to select the patients to be 

treated. These exclusion criteria are nearly identical to those listed in the 

Main Request and Auxiliary Request 1. Hence, in the very same study the 

results of which are reported in Annex 1 essentially the same exclusion 

criteria were applied, meaning that the skilled person indeed not only 

considered some exclusion criteria for patient selection, but the same 

exclusion criteria as those used in the present application. 

Additionally, in Example 4 of the application the patient group to be treated 

is not only defined by the exclusion criteria (1) to (37), but also by inclusion 

criteria (i) to (vii) (see paragraph [0049] of the application). In particular, to 

be eligible for the study subjects were required to have subfoveal choroidal 

neovascularization secondary to AMD (see paragraph [0047] and inclusion 

criterion (iii) of paragraph [0049] of the application). It may be assumed that 

for the treatment success the selection of patients meeting this inclusion 

criterion is at least as important as the selection of patients not meeting the 

exclusion criteria. Hence, also for this reason the selection of patients as 

defined in claim 1 does not involve an inventive step. 

2.2 Auxiliary Requests 2 and 3 

The exclusion criteria listed in claim 1 of Auxiliary Requests 2 and 3 are not 

mentioned in Annex 4. However, the application does not provide any data 

from which it can be derived that these criteria are more important than the 
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other 34 or 36 criteria, respectively, listed in paragraph [0050] of the 

application, i.e. that the selection of these criteria has any effect on the 

treatment success. Annex 4 shows that the skilled person indeed considered 

exclusion criteria for a treatment of AMD with VEGF-trap. 

Additionally, the arguments with respect to the inclusion criteria mentioned 

in paragraph 2.1 also apply to Auxiliary Requests 2 and 3. 

3. Lack of clarity (Article 84 EPC) 

As briefly mentioned above, claim 1 of the Main Request, Auxiliary Request 

1 and Auxiliary Request 4 comprises the treatment of, inter alia, diabetic 

retinopathy and diabetic macular edema. However, criterion (11) excludes 

patients with history or clinical evidence of diabetic retinopathy and diabetic 

macular edema. It is not clear how patients with these diseases can be treated, 

if according to criterion (11) patients with these diseases are to be excluded. 

4. Conclusion 

The subject-matter of all requests on file does not meet the requirements of 

Article 123(2) EPC. Additionally, the selection of exclusion criteria does not 

involve an inventive step. Finally, the claims of the Main Request, Auxiliary 

Request 1 and Auxiliary Request 4 do not meet the requirements of Article 

84 EPC. 

Thus, all requests on file do not meet the requirements of the EPC. 

Encls. 
Annex4 

~Jteq [Po~ 
Maiwald Patentanwalts GmbH 

(Andrea Lasar) 
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NCT00637377 on 2010_11_30: ClinicalTrials.gov Archive 

Annex4 

·nical ia .gov archive 
A seniice of lhe U.S. Naliolfu!Ll lmlitule;; of He11L1h 

{-- History of this study t Current version of this study 

View of NCT00637377 on 201 0 11 30 

ClinicalTrials Identifier: NCT00637377 

Updated: 201 o_ 11_30 

Descriptive Information 
Brief title 

Official title 

Brief summary 

Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of 
Efficacy and Safety in Wet Age-Related Macular Degeneration (AMO) 
(VIEW 2) 

A Randomized, Double Masked, Active Controlled, Phase 3 Study of the 
Efficacy, Safety, and Tolerability of Repeated Doses of lntravitreal 
VEGF Trap in Subjects With Neovascular Age-related Macular 
Degeneration (AMO) 

This study is a phase Ill, double-masked, randomized, study of the efficacy and safety of 
VEGF Trap-Eye in patients with neovascular age-related macular degeneration. 
Approximately 1200 patients will be randomized in Europe, Asia, Japan, Australia and 
South America. 

Detailed description 

Phase 

Study type 
Study design 

Study design 
Study design 

Study design 

Study design 

Study design 

Primary outcome 

Secondary outcome 

Secondary outcome 

Secondary outcome 

Phase 3 

lnterventional 

Treatment 

Randomized 

Double Blind (Subject, Caregiver, Investigator, Outcomes Assessor) 

Active Control 

Parallel Assignment 

Safety/Efficacy Study 

Measure: The proportion of subjects who maintain vision at Week 52, 
where a subject is classified as maintaining vision if the subject has lost 
fewer than 15 letters on the ETDRS chart compared to baseline (ie, 
prevention of moderate vision loss) 

Time Frame: week 52 
Safety Issue? Yes 

Measure: Mean change from baseline in BCVA as measured by ETDRS 
letter score at Week 52 

Time Frame: week 52 
Safety Issue? Yes 

Measure: The proportion of subjects who gain at least 15 letters of vision 
at Week 52 

Time Frame: week 52 
Safety Issue? No 

Measure: Mean change from baseline in total NEI VFQ-25 score at 
Week 52 

https://clinicaltrials.gov/archive/NCT00637377 /2010_11_30[15.05.2017 11 :39:04] 
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Secondary outcome 

Enrollment 

Condition 
Arm/Group 

Arm/Group 

Arm/Group 

Arm/Group 

Intervention 

Intervention 

Intervention 

Intervention 

URL 

URL 

URL 

See also 

See also 

See also 

Recruitment Information 
Status 
Start date 

Last follow-up date 

Primary completion 
date 

Time Frame: week 52 
Safety Issue? No 

Measure: Mean change from baseline in CNV area at Week 52 
Time Frame: week 52 
Safety Issue? Yes 

1240 (Actual) 

Macular Degeneration 

Arm Label: Arm 3 Experimental 

Arm Label: Arm 1 Experimental 

Arm Label: Arm 2 Experimental 

Arm Label: Arm 4 Active Comparator 

Drug: VEGF Trap-Eye (BAY86-5321) Arm Label: Arm 1 

0.5 mg VEGF Trap-Eye administered every 4 weeks during the first year. 
Thereafter a dose may be administered as frequently as every 4 
weeks, but no less frequently than every 12 weeks. 

Drug: VEGF Trap-Eye (BAY86-5321) Arm Label: Arm 2 

2.0 mg VEGF Trap-Eye administered every 4 weeks during the first year. 
Thereafter a dose may be administered as frequently as every 4 
weeks, but no less frequently than every 12 weeks. 

Drug: VEGF Trap-Eye (BAY86-5321) Arm Label: Arm 3 

2.0 mg VEGF Trap-Eye administered every 8 weeks (including one 
additional 2,0 mg dose at Week 4) during the first year. Thereafter a 
dose may be administered as frequently as every 4 weeks, but no less 
frequently than every 12 weeks. 

Drug: Ranibizumab Arm Label: Arm 4 

0.5 mg administered every 4 weeks during the first year. Thereafter a 
dose may be administered as frequently as every 4 weeks, but no less 
frequently than every 12 weeks. 

http://www.fda.gov/cder/drug/DrugSafety/Druglndex.htm 

http://www.fda.gov/medwatch/safety.htm 

http://www.clinicalstudyresults.org 

Click here and search for drug information provided by the FDA. 

Click here and search for information on any recalls, market or product 
safety alerts by the FDA which might have occurred with this product. 

Click here to find results for studies related to marketed products. 

Active, not recruiting 

2008-04 

2011-08 (Anticipated) 

2010-09 (Actual) 

https://clinicaltrials.gov/archive/NCT00637377 /2010_11_30[15.05.2017 11 :39:04] 
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Criteria 

Inclusion Criteria: 
-Signed informed consent. 
-Men and women >1=50 years of age. 
-Active primary or recurrent subfoveal CNV lesions secondary to AMO, including 

juxtafoveal lesions that affect the fovea as evidenced by FA in the study eye. 
-ETDRS best-corrected visual acuity of: 20/40 to 20/320 (letter score of 73 to 25) in the 

study 
eye at 4 meters. 

-Willing, committed, and able to return for ALL clinic visits and complete all study-related 
procedures. 
-Able to read, (or, if unable to read due to visual impairment, be read to verbatim by the 

person administering the informed consent or a family member) understand and willing to 
sign the informed consent form. 
Exclusion Criteria: 
-Any prior ocular (in the study eye) or systemic treatment or surgery for neovascular AMO, 

except dietary supplements or vitamins. 
-Any prior or concomitant therapy with another investigational agent to treat neovascular 

AMO in the study eye. 
-Any prior treatment with anti-VEGF agents in the study eye. 
-Total lesion size> 12 disc areas (30.5 mm, including blood, scars and neovascularization) 

as assessed by FA in the study eye. 
-Subretinal hemorrhages that is either 50% or more of the total lesion area, or if the blood 

is under the fovea and is 1 or more disc areas in size in the study eye (if the blood is under 
the fovea, then the fovea must be surrounded by 270 degrees by visible CNV). 
-Scar or fibrosis making up >50% of the total lesion in the study eye. 
-Scar, fibrosis, or atrophy involving the center of the fovea in the study eye. 
- Presence of retinal pigment epithelial tears or rips involving the macula in the study eye. 
-History of any vitreous hemorrhage within 4 weeks prior to Visit 1 in the study eye. 
-Presence of other causes of CNV in the study eye. 
-Prior vitrectomy in the study eye. 
-History of retinal detachment or treatment or surgery for retinal detachment in the study 

eye. 
-Any history of macular hole of stage 2 and above in the study eye. 
-Any intraocular or periocular surgery within 3 months of Day 1 on the study eye, except 

lid surgery, which may not have taken place within 1 month of Day 1, as long as it is 
unlikely to interfere with the injection. 
-History or clinical evidence of diabetic retinopathy, diabetic macular edema or any retinal 

vascular disease other than AMO in either eye. 

Gender Both 

Minimum age 

Healthy volunteers 

Administrative Data 
Organization name 

Organization study ID 
Secondary ID 

Sponsor 

Health Authority 

Health Authority 

Health Authority 

50 Years 

No 

Bayer 

91689 

EurdaCT No.: 2007-000583-25 

Bayer 

Switzerland: Swiss Medic 

Argentina: Ministry of Health 

Australia: Department of Health and Ageing Therapeutic Goods 
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Health Authority 

Health Authority 
Health Authority 

Health Authority 

Health Authority 
Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 
Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Health Authority 

Administration 

Austria: Federal Office for Safety in Health Care 

Belgium: Federal Agency for Medicinal Products and Health Products 

Brazil: ANVISA Agencia Nacional de Vigilancia Sanitaria 

Colombia: INVIMA lnstituto Nacional de Vigilancia de Medicamentos y 
Alimentos 

Czech Republic: State Institute for Drug Control 

France: Afssaps - French Health Products Safety Agency 

Germany: Federal Institute for Drugs and Medical Devices 

Hungary: National Institute of Pharmacy 

India: Drugs Controller General of India 

Israel: Ministry of Health 

Italy: Ethics Committee 

Japan: Pharmaceuticals and Medical Devices Agency 

South Korea: Korea Food and Drug Administration (KFDA) 

Latvia: State Agency of Medicines 

Mexico: Federal Commission for Sanitary Risks Protection 

Netherlands: The Central Committee on Research Involving Human 
Subjects (CCMO) 

Poland: Office for Registration of Medicinal Products, Medical Devices 
and Biocidal Products 

Portugal: INFARMED National Authority of Medicines and Health 
Products 

Singapore: Health Sciences Authority 

Slovakia: State Institute for Drug Control 

Spain: Ministry of Health and Consumption 

Sweden: Medical Products Agency 

United Kingdom: Medicines and Healthcare Products Regulatory 
Agency 
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Reference 
9281-TPO / RN 
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24.05.2017 

I 
Application No./Patent No. 

12700590.8 - 1466 / 2663325 

Acknowledgment of receipt of observations by third parties (Article 115 EPC) 

Receipt of your letter dated lS.Os. 2o 17 is hereby acknowledged. 

Under Article 115 EPC you will not be a party to the proceedings before the European Patent Office. 

D In your letter the following documents are mentioned which were not enclosed, and which are not 
available in the EPO: 

D The third party observations have not been filed in an official language of the EPO (R. 114(1) EPC). 

You are requested to file copy(ies) and/or translation(s) in one of the official EPO languages within two 
months of notification of this communication if they are to be taken into account. 
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European Patent Office 
80298 MUNICH 
GERMANY 

Questions about this communication ? 
Contact Customer Services at www.epo.org/contact 

I llllll 111111111111111 11111 111111111111111 1111111111111 
Power, David 
J A Kemp 
14 South Square 
Gray's Inn 
London WC1 R 5JJ 
ROYAUME UNI 

Reference 

N400458-EP DXP 

Applicant/Proprietor 

Regeneron Pharmaceuticals, Inc. 

BRIEF COMMUNICATION 

I 
Application No./Patent No. 

12700590.8 - 1466 / 2663325 

Oral Proceedings on 07.06.17 at 09:00 hours 

Subject: QrJ Your letter of.~.?.:?.~.-.~~.~.?.. ..... . 

31.05.2017 

D Cancellation / postponement at the instigation of the division 

Communication: 1. JO The date/ time fixed for oral proceedings is maintained. 
D The reasons are indicated on enclosed EPO Form 2906. 

2. D The request for the oral proceedings to be held as a videoconference is 
rejected. The reasons are indicated on enclosed EPO Form 2906. 

3. D The above-mentioned oral proceedings will start at ............................ hours. 

Please take note. 

Registered letter 

4. D The summons to attend oral proceedings on the above-mentioned date is 
cancelled. 

4.1 D The reasons are indicated on enclosed EPO Form 2906. 

D The procedure will be continued in writing. 

D A new date will be set later. 

D New summons will follow. 

4.2 D Due to administrative reasons the oral proceedings have to be postponed 
to a later date. New summons will follow. 

4.3 D The application is deemed to be withdrawn. The right to oral proceedings 
only persists as long as proceedings are pending. 

EPO Form 2008A 03.16 (23/05/17) page 1 of 2 CK23171 
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BY ONLINE FILING 

The European Patent Office 
Bayerstrasse 34 
(entrance via Zollstrasse 3) 
80335 Munich 
Germany 

URGENT ORAL PROCEEDINGS SCHEDULED FOR 7 JUNE 2017 

5 June 2017 

Dear Sirs 

European Patent Application No. 12700590.8 - 1466 
REGENERON PHARMACEUTICALS, INC. 
Our Ref: N400458EP DXP/nxo 

I withdraw my previous request for Oral Proceedings on the present application. 
also withdraw the present application itself. 

Yours faithfully 

Electronically Signed 
DR DAVID POWER 
AUTHORISED REPRESENTATIVE 

PATENT ATTORNEYS • TRADE MARK ATTORNEYS 
LONDON • OXFORD • CAMBRIDGE • MUNICH 

14 South Square, Gray's Inn, London WCl R SJJ 
T +44 20 3077 8600 F +44 20 7430 1000 
mail@jakemp.com www.jakemp.com 

A list of our partners is available at our principal place of business at the address above. Regulated by IPREG 
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05 June 2017 
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12700590.81 

N400458EP I 

Assigned file name 

WDRA-1.pdf 
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Acknowledgement of receipt 

We hereby acknowledge receipt of the following subsequently filed document(s): 

Submission number 

Application number 

Date of receipt 

Receiving Office 

Your reference 

Applicant 

Documents submitted 

Submitted by 

Method of submission 

Date and time 
receipt generated 

5336000 

EP12700590.8 

05 June 2017 

European Patent Office, The Hague 

N400458EP 

I All applicants as on file 

package-data.xml 

epf1038.pdf (1 p.) 

CN=David Power 234 73 

Online 

05 June 2017, 12:50 (GEST) 

ep-sfd-request.xml 

WDRA-1.pdf\withdraw N400458EP 
DXP.pdf (1 p.) 

Message Digest A2:41 :34:84:6F:0F:03:8A:EC:5F:88:62:C0:A9:F6: 1 F:FD:88: 1 F:9B 

Correction by the EPO of errors in debit instructions filed by eOLF 
Errors in debit instructions filed by eOLF that are caused by the editing of Form 1038E entries or the continued use of outdated 
software (all forms) may be corrected automatically by the EPO, leaving the payment date unchanged (see decision T 152/82, 
OJ EPO 1984, 301 and point 6.3 ff ADA, Supplement to OJ EPO 10/2007). 

/European Patent Office/ 

Acknowledgement of receipt - application number EP12700590.8 Page 1 of 1 
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Europiil5che• 
Patentamt 

European 
Patent Office 

Office europ~en 
de• brevet• 

Closure of the procedure in respect of application No. 12700590.8 - 1466 06.06.17 

1. The procedure in respect of the above application is closed for the following reason: 

}£,DRA 05.06.17 The application has been withdrawn. 

2. The EPASYS situation has been verified in respect of item 1: 

3. 

DFIL: 11.01.12 

NOAP: //// 

RDEC: //// 

RFPR: // 

REES: /// 

REFU 3/ADWI 3 and DEAD 1 coded. Date of legal effect 05.06.2017 

Position regarding fees: 
DEST03 005 00858981 05.07.13 EUR 
EXAM02 006 00858981 05.07.13 EUR 
FFEE01 020 00858981 05.07.13 EUR 
RFEE 03 033 00547566 27.01.14 EUR 
RFEE 04 034 00553999 27.01.15 EUR 
RFEE 05 035 00564053 28.01 .16 EUR 
RFEE 06 036 00551546 24.01.17 EUR 

□ Examination started on (EXDS51). 

□ Refund(s) ordered: 

555,00 
1 730,00 

115,00 
445,00 
580,00 
810,00 

1 050,00 

□ 100% EXAM fee** □ 75% EXAM fee** □ 50% EXAM fee** 

□ DEST fee* □ RFEE(s): D Other fees: ____ _ 

Note: Attention is to be paid to potential automated refund proposal(s). 

* Refund of DEST fee if date of legal effect is before/on SEPU or PACT6 date. 

**PLEASE REVIEW REFUND OF EXAMINATION FEE (100% or 75% or 50%) 

4. Mark "DEAD" on the paper file and: 

□~ Check whether a divisional application is pending and if so attach the DEAD file to it. 

Any models still in the Office's possession were returned on 
(for dealing with models, please refer to Fil d'Ariane). 

D Keep paper file in file store (separate place) until next action for file destruction. 

06.06.2017 

Date 

EPO Form2058 11.16 

Christensen, Jette 

Formalities Officer 
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