
1 ALL 2078 
MYLAN PHARMACEUTICALS V. ALLERGAN 

IPR2016-01128

 

CENTER FOR DRUG EVALUATION AND

RESEARCH

APPLICATION NUMBER:

21-023

MEDICAL REVIEWLS)

1 ALL 2078
MYLAN PHARMACEUTICALS v. ALLERGAN

|PR2016—01128



2

 
Medical Officer’s Review of NBA 21-023

NDA 21-023

)ledical Officer’s Review #9

Proposed Tradename:

Generic Name:

Sponsor:

Pharmacologic Category:

Proposed Indication:

Dosage Form and
Route ofAdministration:

Reviewer-’5 Comments:

Amendment

Submissions: December 20, 2002

Review Completed: December 23, 2002

Restasis

Cyclosporine ophthalmic emulsion, 0.05%

Allergan, Inc.

2525 Dupont Drive
PO. Box 19534

Irvine, CA 92623—9534

immunomodulator

ophthalmic emulsion for topical ocular
administration

Revised labeling based on previous review, discussion with {he appiicam‘, discussion
between ODE V and the Division, and a correctedpackage inser! transmitted by Ike
appiicant on December 20, 2002.

The applicant proposes inserting the word "topical " before "anti—inflammatory " in the
Clinical Evaluations and Indications and Usage sections ofihe iabei.

This is acceptable.



3

/9 Draft Labeling Page(s) Withheld



4

 

12

Recommendations:

It is recommended that NDA 21—023 be approved with the labeling revisions listed in this
review.

The application supports the safety and effectiveness of Restasis (cyclosporine

ophthalmic emulsion) 0.05% to increase tear production in patients whose tear production

is presumed to be suppressed due to ocular inflammation associated with

keratoconjunctivitis siccar

There are no recommendations for additional postmarketing studiest

William M. Boyd, MD,
Medical Officer

NDA 21-023

HFD-SSOIDiv Files

HFD-SSO/MO/Boyd

HFD—SSO/Dep Director/Chambers
HFD-725/Stat/Lul—Io

HFD-SOS/MicrofRiley
HFD—S SOIChemeso

HFD—SSO/Chem TUNg
HFD-SSO/PM/Gorski

HFD-SSO/PharrnTofoukherjee

HFD-SSO/Pharm Tox TLlYang
IIFD-880.’ Biopharm TUBashaw

Medical Officer's Review of NBA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Review #9
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William Boyd
12/23/02 10:27:00 AM
MEDICAL OFFICER

Wiley Chambers
12/23/02 03:29:14 PM
MEDICAL OFFICER 
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Medical Officer's Review of NBA 21—023
Amendment

NDA 21—023 Submissions: September 7, 2001
April 23, 2002
June 17, 2002

July 1 l, 2002

September 6, 2002
November 15, 2002
December 16, 2002

Medical Officer’s Review #8 Review Completed: December 19, 2002

Proposed Tradename: Restasis

Generic Name: Cyclosporine ophthalmic emulsion, 0.05%

Sponsor: Allergan, Inc.

2525 Dupont Drive
PO. Box 19534

_ Lrvine,CA 92623-9534

Pharmacologic Category: immunomodulator

Proposed Indication:

Dosage Form and

Route of Administration: ophthalmic emulsion for topical ocular
administration

Reviewer’s Comments:

Revised labeling is based onfitri'her discussion within the Divisimi on December 19,

2002, regarding the Clinical Pharmacology, Clinical Evaluations, and Indication and

Usage sections and subsections ofthe labeling.
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Recommendations:

It is recommended that NDA 21-023 be approved with the labeling revisions listed in this
review.

The application supports the safety and effectiveness of Restasis (cyclosporinc

ophthalmic emulsion) 0.05% “'”‘*““‘~-~..—-—---—-—-M~'wmmwym»——wwfl_ __ __

  

There are no recommendations for additional postmarketmg studies.

William M. Boyd, MD.
Medical Officer

NDA 21-023

HFD—SSO/Div Files

HFD—SSO/MO/Boyd

HFD-SSO/Dep Director/Chambers
HFD-725/Stat/LuHo

HFD-805/Miero/Riley
HFD-SSO/Chem/Tso

HFD-SSO/Chem TUNg
HFD—SSO/PM/Gorski

HFD—SSO/PhamiTox/Mukherjee

HFD-SSO/Pharm Tox TL/Yang

HFD—880/ Biopharm TL/Bashaw

Medical Officer‘s Review of NBA 21—023 Amendment: Cyclosporine ophthalmic emulsion 0.05%
Rmicw #8
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William Boyd
12/20/02 02:42:36 PM
MEDICAL OFFICER

Wiley Chambers
12/20/02 03:26:37 PM
MEDICAL OFFICER
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Medical Officer’s Review of NBA 21-023
Amendment

NDA 21-023 Submissions: December 16, 2002
Medical Officer’s Review #7 Review Compieted: December 16, 2002

Proposed Tradename: Restasis

Generic Name: Cyclosporine ophthalmic emulsion, 0.05%

Sponsor: Allergen, Inc.
2525 Dupont Drive
P.O. Box 19534

Irvine, CA 92623-9534

Pharmacologic Category: immunomodulator

 
Proposed Indication:

Dosage Form and

Route of Administration: I ophthalmic emulsion for topical ocular
administration

Submitted:

Revised labeling based on previous review, discussion with the applicant, and a clean-
corrected package insert transmitted by the applicant on 12!16!02.

Reviewer’s Comments:

Two labeling comments appearing in the Chemist ’5 review, dated 12/} 3/02 1 2:!2:56 PM

in DFS, were not included in thefinal drugproduct labeling.

1) Under Description, “The amount as ““ _, should replace 0.05% for cyclosporine.“

The proportion ofthe active ingredient, cyclosporfne, is aeeeprabfe per CFR 201.100
(WM)-

2) Under How Supplied, “The word vial should be replaced by ~_~— as the latter is the
description for a sealed container as per C—DRR—00907, Package Type, CDER Data
Standards Manual.”

Disagree. Per the CDER Data Standards manual. the proposed single-use LDPE
conminer is or via! ("A container designedfor use with parenteral drug precincts ").

10
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a; Recommendations: (f‘

11 .013

It is recommended that NDA "“ be afiproved with the labeling revisions listed in this
review.

The application supports the safety and effectiveness of Restasis (cyclosporinc
ophthalmic emulsion) 0.05%

M

 

There are no recommendations for additional postmarketing studies.

William M. Boyd, MD.
Medical Officer

NDA 21-023

HFD—SSO/Div Files

HPD—SSO/MO/Boyd

HFD-SSO/Dep Director/Chambers
HFD-725/Stat/LuHo

HFD-SOS/Micro/Riley
HFD-SSO/Chem/l‘so

HFD—SSO/Chem TUNg
HFD-SSO/PM/Gorski

HFD-SSO/PharmTox/Mukheijee

HFD-SSO/Pharm Tox TL/Yang

HFD-880/ Biopharm TUBashaw

Medical Officer‘s Review of NDA 21-023 Amendment: cyclosporiue ophthalmic emulsion 0.05%
Review #7

12
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William Boyd
12/16/02 02:33:44 PM
MEDICAL OFFICER

Wiley Chambers
12/16/02 02:54:09 PM
MEDICAL OFFICER
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W Medical Officer’s Review of NBA 21-023

Office of Drug Safety Consultation

NDA 21—023 Submission: December 1 l, 2002

Medical Officer’s Review #6 Review Completed: December 1 1, 2002

Proposed Tradename: Restasis

Generic Name: Cyclosporine ophthalmic emulsion, 0.05%

Sponsor: Allergan, Inc.

2525 Dupont Drive
P.O. Box 19534

lrvine,CA 92623-9534

Pharmacologic Category: immunomodulator

Proposed Indication:

Dosage Form and

Route ofAdrninistration: ophthalmic cmulsion for topical ocular
administration

Submitted:

Submitted is a Office of Drug Safety memorandum in response to a November [9, 2002

request from the Division of Anti-inflammatory, Analgesic, and Ophthalmologic Drug
Products for a re-revicw of the proprietary name, Restasis.

In response to a previous consultation to the Office of Post-Marketing Drug Risk

Assessment (response received August 28, 2000), OPDRA stated it had no objections to

the use of the proprietary name, Restasis. Recommendations for labeling revisions were
made to minimize potential errors with the use of this product.

Office of Drug Safety Comments:

Based upon review of the revised package insert labeling, DMETS acknowledges that

packaging the product in single-use containers and labeling them as single-use addresses

the concern surrounding the Mdescribed in Appendix A (Ala. and

A.2.b.). However, it appears that 0.4 mL is more than the amount needed for a single

dose. The estimated volume required for two drops based on 15-20 drops per milliliter

is 0.1 — 0.13 mL. Therefore, there is a risk that patients may save the vial and use the

remaining drug in the interest of saving money. The risks ofusing the drug beyond the

single dose needs to be clearly communicated to practitioners. patients and caregivers

14
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especially since the product does not contain a preservative. Another way to minimize
this risk is to use the least amount of overfill beyond the volume needed for two drops.
Additionally, if space permits, we recommend that the terminology --—---—
——. be added to the labels and labeling.

Medical Officer’s Comments:

Single-use, unpreserved topical ophthalmic drug products uniformly contain a volume _
exceeding the amount neededfor a single dose (including overfill).

Because ofthe material properties ofthe LDPE vial, this additional volume assists the

patient in administering the correct amount ofdrug product. The additional volume is

also requiredfor product stability.

With every singlemse, unpreservedproduct there is the risk that patients may save the
vial and use the remaining drug at a later time. The risks of using the cyclosporine
ophthalmic emulsion single-use vial beyond the single dose is adequately communicated
to practitioners, patients and Caregivers within the Restasis package insert:

The emulsion from one individual single-use vial is to be used immediately after
opening for administration to one or both eyes, and the remaining contents should
be discarded immediately after administration.

Do not allow the tip ofthe vial to touch the eye or any surface, as this may
contaminate the emulsion.

Elie Restasrs tray label is marked . _WW_.HM

“‘"e-b>m«*‘“ The -3h——-——.__._.fl"-—. is marked '

MWMW [Both tray label and _ imam-mama”?
—’ indicate the drug product is W

Office of Drug Safety Comments:

Since the initial review, DMETS identified two additional proprietary names with
potential for confusion with Restasis since we conducted our initial review. However,
DMETS does not anticipate that these product names will cause confusion in the US
marketplace at this time.

Medical Officer’s Comments: Agree.

Office of Drug Safety Comments:

Regarding consultation Appendix A (Labeling, Packaging and Safety Related Issues from
Initial ODS (OPDRA) Consult: '

Medical Officer’s Review ofNDA 21-023 cyclosporine ophthalmic emulsion 0,05%
Review #6

15
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We have safety concerns with the packaging of this product in a low-density

polyethylene (LDPE) container. In particular, these concerns relate to the labeling that

appears on the flange. This labeling should be clear and distinctive, since this type of
packaging is being utilized in the manufacturing of other drug products. We also

recommend that the WM , since the product will
be loosely stored in bins within the institutional setting.

Some of the products that are packaged in a like fashion include nonprescription

ophthalmic lubricants and are utilized by the same patient population. These products

include the following: AquaSite, Bion Tears, Celluvisc, Hypo Tears PF, Preservative
Free Moisture Eyes, Refresh, Refresh Plus, OcuCoat PF, and Tears Natural Free. The

possibility exists for a patient or health care provider to confuse one product with the
other. The patient would then receive an underdose or overdose of Restasis in the
process.

Confusion between other non-ophthalmic products on the market in the US. that are

packaged in LDPE containers has been documented in numerous reports to the FDA.
These products are generally pulmonary inhalation solutions from various manufacturers

and include the following generic substances: albuterol sulfate 0.083% inhalation

solution, sodium chloride inhalation solution, andtipratropium bromide 0.02% inhalation
solution. Although the/volume of these products is generally larger (2.5 to 3 mL) than

the single-use ophthalmic droppers proposed for Restasis (0.4 mL), it is possible that
these products could be confused with Restasis, or vice versa.

Medical Officer’s Comments:

The LDPE vial will be ‘ with, ' _ __.—-_.

The proposed labeling on the Restasis vial is clear and distinctive. The proposed

packaging of the tray andphysician sample carton is clear and distinctive.

Unlike the nonprescription ophthalmic lubricants packaged in a likefashion, Resrasis is
a while, opaque emulsion. There is no perceived additional risk to the indicated

populationfrom the use ofa nonprescription ophthalmic lubricant. Based on the safety

profile ofReslasis, there is no perceived safety riskfrom the inadvertent use ofResrasis in
the population utilizing nonprescription ophthalmic lubricants.

The volume andpackaging ofnon-ophthalmic products on the market in the US. is unlike

the proposedpackaging of(he Restasis vial, carton. or tray. Again, the proposed

labeling on the Restasis vial is clear and distinctive; the proposedpackaging ofrhe rroy
andphysician sample carton is clear and distinctive.

Medical Officer‘s Review ofNDA 21-023: cyclosporine ophthalmic emulsion 0.05%
Review #6

17



18

 

 

The phrase "

Some clarification should be provided regarding the following issues.

’ is quite restrictive and could be confusing to the user.

How many doses or drops will each vial deliver? If more than two drops are

deliverable, then the statement above seems to imply that ,_..—-’
 
 Mm _ _, , .m- Hfi‘m'h - a .—'-'--—-- '---—-w —Wm H. fi-...._,..n-—- -—""‘

-L. in, _ according to the statement above, if strictly adhered to by the“SET.

Medical Officer’s Comments:

 

The phrase ‘

tray 07" ’ ,___......——-—.____.
is no Iongerfonnd in the package insert, Restasis viai,

I! has been replaced, where appropriate with ‘ "“h-

/W , or “ ~"""'"‘—"—'v These phases are
intentionally more restrictive than " .,.__.._.........__

In the interest of economy and censerving the drug product, it also seems likely
that a patient be will inclined to use the remainder of the dropper, if the dosing is
close to a 12-hour interval. Given the nature of cyclosporin (sic) therapy in an

ophthalmic, preservative-free solution, can a local infection result from droppers
used within, for example, 13 hours? Because the stated time to expiration of the
product is the same as the dosing interval, significant confusion and misuse seem
likely.

Medical Officer’s Comments:

. ‘ . .r w“ .
See prewous comment tegardzng _

Again, with every single—use, ttnpreservedproduct there is the risk that patients may save

the via] and use the remaining drug at a later time. The risks ofusing the cyciosporine
ophthalmic emulsion single-use vial beyond the single dose is adequateiy communicated
to practitioners, patients and caregivers within the Restasis package insert:

The emulsion from one individual single-use vial is to be used immediately after
opening for administration to one or both eyes, and the remaining contents should
be discarded immediately after administration.

Do not allow the tip of the vial to touch the eye or any surface, as this may
contaminate the emulsion.

  

  

The Restasis tray label is marked " _,.._.s_——-»—-—. " and “ _..__.—-

" " The, _ it: marked ' "_‘*"’_' """"""—"‘ .

i... 'Both trap iabei am; -—---—.-—-—
__ indicate the drugproduct is ,——_———-—_-"‘

Medical Ofllcer‘s Review ofNDA 21-023: cyclospotine ophthalmic emulsion 0 05%
Review #6

18
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We have some concerns with the description of this package as a “vial“.

Medical Officer’s Comments:

Per the CDER Data Standards manual, the proposed single-use l,DPE container is a
vial.

The
 

.) is absent from the vial label (see 21 CFR 201.51).

Medical Officer’s Comments:

The container is a single—use vial, meant to deliver a single to drop to each eye.

On the tray label, revise fl—fi-‘Tslalement to read: “ '. “""'-""'-—"-—-
W

Medical Officer’s Comments:

In the clinical trials performed by the applicant in support of the efficacy and safety of

the drug product, dosing took place approximately l2 hours apart..rr r

This reviewer does not agree that the suggested revision to the .Wm. is

appropriate.

\Vc suggest substitution of the word "~-*- ’ for the Greek “1.1L“, as l[.J.[L] is frequently
mistaken for m[L], particularly with scripted instructions.

Medical Officer’s Comments:

This reviewer does not agree that the suggested substitution oftl'te word " ..__._ for the

Greek "ML ” is appropriate. There could be no substitution (JRestasis with a '—
concentration since none exits.

Topical ophthalmic prostaglandins are expressed in microliter concentrations with

Under How Supplied, delete the phrase “fill in 0.9 mL LDPE vial”, as inclusion of the

empty container size frequently creates confusion over the actual contents and has
resulted in medication errors on numerous occasions.

Medical Officer’s Comments:

The How Supplied section ofthe labeling accurately describes the packaging ofthe

product:

Medical Officer’s Review ofNDA 21-023: cyclospon'nc ophthalmic emulsion 0.05%
Review #6

19
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RESTASISTM is packaged in single use vials. Each vial contains 0.4 mL fill in a

0.9 mL LDPE vial; 32 vials are packaged in a polypropylene tray with an
aluminum peelable lid.

All topical prescription ophthalmic products are similarly described. Since the LDPE

vial is a sealed containerfor single—use, it is unclear how confiisfon over its contents
could result in a medication error.

Recommendations:

It is recommended that NDA 21-023 be approved with the labeling revisions listed in this
Medical Officer’s Review#5 dated December 1, 2002.

'Ihe application supports the safety and effectiveness of Restasis {cyclosporine
ophthalmic emulsion) 0.05% W

.‘mwmW‘g“ " u" I I

There are no recommendations for additional postmarketing studies.

NDA 21—023

HFD~SSOfDiv Files

HFD-SSO/MO/Boyd

l-LFD-SSO/Dep Director/Chambers
HFD-725/Stat/LuHo

HFD—SOS/Microijley
HFD-SSO/Chemll‘so

HFD-SSO/Chem TUNg
HFD-SSO/PMlGorski

HFD-SSO/PhannTox/Mukherjee

HFD-SSO/Pharm Tox TUYang
HFD-880/ Biopharm TUBashaw

Medical Officer‘s Review of NDA 2l—023' cyclosporine ophthalmic emulsion 0.05%

 

William M. Boyd, M.D.
Medical Officer

Review #6

20
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Medical Officer’s Review of NBA 21-023

NBA 21—023

Medical Officer’s Review #5

Proposed Tradename:

Generic Name:

Sponsor:

Pharmacologic Category:

Proposed Indication:

Dosage Form and
Route of Administration:

Submitted:

Amendment and

Safety Update

Submissions: September 7, 2001
April 23, 2002
June I7, 2002

July 1], 2002

September I5, 2002
November 15. 2002

Review Completed: December 13, 2002

Restasis

Cyclosporine ophthalmic emulsion, 0.05%

Allergen, Inc.

2525 Dupont Drive
PO. Box 19534

' Irvine, CA 92623-9534

immunomodulator

W

’fi—M

ophthalmic emulsion for topical ocular
administration

Responses dated September 7, 2001, April 23, 2002, June 17, 2002, July I I, 2002,
September 6, 2002, and November 15, 2002, to items identified in the approvable letter

dated March 25, 2000, for NDA 21-023 Restasis (eyelosporine ophthalmic emulsion)
005%.

Submitted in the November 15, 2002 submission is a revised draft labeling, revised
annotated labeling, and safety updates for Studies 192371-005, 1923714301, and 192311-
503.

22
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TABLE OF CONTENTS

Overview of the Sponsor’s Clinical Response Page 2

Validation of the Clinical Relevance of the Clinical Sign Page 3

Responder Analyses Page 5

Safety Update Page 6-

Labeling Page 7

Conclusions Page 15

Recommendations Page 16

Overview of the Sponsor’s Clinical Response:

This response presents study data from an analysis ofthe two Phase 3 studies 1923?] —002

and 192371-002 in support of NBA approval. The analysis is for patients who achieved

an increase in Schjmier wetting scores of 2 10 mm at the six—month timepoint.

Also submitted, at the agency’s request, is a responder analysis of Allergen study
192371-501 (Europe) and Allergan study 192371—503 (Europe).

Validation of the clinical relevance of this clinical sign (increase in Sehirmer wetting
scores of 2 10 mm at the six-month timepoint) is provided.

n'13
rd
:7,

O
a:
O

5.3
“3.5
1:-
F masun5

Medical Officer‘s Review ofNDA 21—023 Amendment: cyclosporinc ophthalmic emulsion 0.05%
Review #5
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Validation of the Clinical Relevance of the Clinical Sign:

The sponsor has reviewed available databases to validate clinical relevance of proposed

clinical Sign (increase in Schirmer wetting scores 2 10 mm at the six-month timepoint).
Per the sponsor, subjects with lower Schinner scores have more disability due to dry eye
and more ocular surface staining.

These databases included the Henry Ford Heath System validation study of the OSDI

(Ocular Surface Disease index), Allergan study 192371-501 (Europe), and Allergan study
192371-503 (Europe).

Table 1: Validation — Schirmer Score as Clinically Relevant Endpoint,._.,_______

  
 

 

  

HFHS (OSDI)

Group 2 Group 3 p-value

102371-5032
 

.1
E1l,

  

 
 

 

 
  

N=36 N=43 N=58

 
 
  

1 OSDIsymptonT— 0.31 0.27 0.004 0.30 0.025
E subscale

’OSDI overall 0.24 -m 0.013 0.35
0.044

score

analyses performed on data obtained at single visit1

‘ analyses performed on data obtained at week 24

Reviewer’s Comments:

Both the OSDl symptom snbscale and the OSDl overall score are statistically

significantly lower in subjects with Schirmer wetting scores (if?) H mm. There are also

statistically significantly lower corneal staining scores in .sntgiects with Schirmer wetting
scores of2 l l mm.

Table 2: Correlation coefficients with confidence intervals [or validation analyses on
HFHS and 192371—503

 

  
 
 

HFHS (osnn 192371-503  
 
 

  
 
 

 
 
 

   

 

Group 2 Group 3 Group 2 Group 3
6-10 211 6‘10 211

N=28 N=89 N=69 N=47

 subscale —O.S4, 0.33 -0.56, 0.15 025, 0.16
05]): overall -0303 0.060

score -0.66, 0.16) -042, 0.32 021, 0.21

-0.68, 0.13 038, 0.37 023, 0.13

-0.32, 0.15 -0.26, -0.03}
—0.104 0.008

(—0.33, 0.14) (-0.27. -0.02}

'0-24. 0.23 4143, 0.13

 

 
 

 

 
   

Medical Officer‘s Review ofNBA 21 023 Amendment: cyciosporinc ophthalmic emulsion 0.05%
Re view #5
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Reviewer’s Comments:

None of the submitted correiotion coefiicients approach 1 (or --1), and based on the

confidence intervois pmvided, veryfew ofthe coefficients reach stotisticmI significance.

Table 3 summarizes additional analyses from the sponsor showing the percentage of
subjects with a corneal staining score of 0, grouped by absolute values of Schirmer, in the

HT population excluding ocular anti-inflammatory drugs and punctal plugs for 192371—
002, -003, 601, -503.

lfan increase in Schirmer score above ll mm were clinically relevant, these groups
should show less ocular surface staining in 192371-002, -003‘ —50 l, «503.

[Note: responders here are patients who achieved an increase in Schinner wetting scores
2 10 mm at the six-month timepoint]

Table 3: Corneal Slaining at Month 6
Percent of Patients with a Corneal Staining Score of Zero

 
 

 

  

 

   

 
 

 
 

 
 
 
 

 
  

  

 

i92371-002 i92371-003
Corneal Staining Group 1 Group 2 Group 3 p-value

5 5mm 6-10 -  
 

Group 1 Group 2 Group 3
5 5mm; 6—10

234 93

_-I- 241 14
ll 34 22 |

_ (8%) (12%) (15%) (24%) (28%) i1__.______
responder analysis is the number (percent) of patients with a corneal staining score of0 at month 6

 

  

 
 

 
   

_ 192371-503”
Group I Group 2 Group 3 l p-value
S 5mm 6-10 will

103 53 29
2.0 1.2 0.7 

v 16 17 12

m (16%) (38%) ([696) 432%) l {41%)
responder analysis is the number (percent) ofpaticnls wilh a corneal staining score oft} at month 6

Reviewer’s Comments:

Three ofthe clinical trials demonstrated statisticot significance in the number

(percentage) ofpatients with a corneal staining score ofO or month 6 when subjects are
grouped by absolute values ofSchirmer. The remaining trio! demonstrates a trend

favoring less corneal staining when Schirmer '3 is .2” mm at month 6.

[Note: responders here are patients who achieved a corneal staining score ofO or month
6.]

Medical Officer's Review oleM 21—023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Review #3
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=39 Responder Analysis:

Table 4: Responder Analysis - Month 6 — 192371—002, —003

 192371—002
  

20/117 11/113 0.14735 16/137 11/131 '

(17%) (10%) (12%) (8%)
10/109 10/106 0.04025 15/129 11/125

Inflammatory Rx (18%) (9%) 02%) (9%)
and Flags
Sjbgrens 8/37 0.01920 0.06704

(22%) _
Sjégrens — Ami- 8/34 000823 _ 1 0.04907
Inflammatory Rx {24%)
and Plugs

  
Reviewer’s Comments:

Specific dry eye populations are identified and anaivzedfar patients who achieved an

increase in Schirmer wetting scores 2 10 mm at the six-month timepaint (responders). in

Table 1, all of the papalations trend towards higiier responder ratesfor the 0.05%
qx'closporine treatment group.

In two ofthe groups (117— anti—inflammatory Rx and pitactai plugs and .degrens - anti-

inflammatory Rx andpunctal plugs), the responder rates are statistically sigmficant
fm'oritig 0.05% cyciosporine in both trials.

Table 5: Responder Analysis - Month 6 — 1923'} [~50]. ~503

  

 192371-50]

 TIT — Ami-

Iuflammaton‘ Rx
and Flu s
 
 

Reviewer's Comments:

The responder analyses ofi923717501 and19237}7503 (Table 2) do riot achieve

statistical significancefor the specific dry eye population ITI‘ — anti-inflammatory R): and

ptmctai pings. The sample sizes are smafi.

There is a trend towards higher responder rates for the 0. 05 “/6 cyct'osparine treatment
groups.

Although —50} and —5 03 analyses did not achieve statistical significance. the responder

attaivses are supportive ofthefindings in —002 and —003.

Medical DmCEr's Review of NBA 21—023 Amendment: cyclosporine ophlhalmic emulsion 0.05%
Review #5
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Safety Update

Information contained in this safety update is comparable to previous safety information

reviewed for the original NDA.

The most common adverse event following the use of this drug product is ocular burning

(17%). Other events reported in 1% to 5% of patients include conjunctival hyperemia,

discharge, epiphora, eye pain, foreign body sensation, pruritus, stinging, and visual
disturbance (most often blurring).

Original conclusions regarding the safety of 0.05% cyclosponne ophthalmic emulsion in
the Wm' .tl'c nol altered

APPEARS was: rm
ottoman

Medical Officer's Review ofNDA 21~023 Amendment: cyclospmine ophthalmic emulsion 0.05%
Review #5
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Conclusions:

l) A clinically relevant, dry eye population (ITT — ocular anti-inflammatory Rx and

‘4)

punctal plugs) demonstrated statistically significant differences in responder rates for

the number of patients who achieved an increase in Schirmer wetting scores 2 10 mm
at the six~month timepoint in 192371-002 and —003.

Although 7501 and ~503 analyses did not achieve statistical significance, the
responder analyses are supportive of the findings in —002 and 77003,

Regarding validation of this clinical sign:

Both the OSDI symptom subscale and the OSDI overall score are statistically
significantly lower in subjects with Schirmer wetting scores of 2 1 1 mm in the

validation studies. There are also statistically significantly lower corneal staining
scores in subjects with Schirrner wetting scores of> l 1 mm in the validation studies.

Allergan has successfully demonstrated that the clinical sign (increase in Schirmer

wetting scores 2 10 mm at the six-month timepoint) is clinically relevant. Lower
Schirmer scores seem to have more disability due to dry eye and more ocular surface
staining. »

r
1

Original conclusions regarding the safety of 0.05% cyclosporinc ophthalmic emulsion
in

APPE’TS‘ T333 WAY
ca cinema

Medical Officer‘s Review ofNDA 21—023 Amendment: cyclosporine Ophthalmic emulsion 0.05%Review #5
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Recommendations:

It is recommended that NDA 21-496 be approved with the labeling revisions listed in this
review.

The application supports the safety and effectiveness of Restasis (cyclosporine
ophthalmic emulsion) 0.05% MM
WK .

There are no recommendations for additional postmarketing studies.

William M. Boyd, MD.
Medical Officer

NDA 21-023

HFD-SSO/Div Files

HFD—SSO/MO/Boyd

HPD-SSO/Dep Director/Chambers
HFD—725/Stat/LuHo

HFD-SOS/Micro/Riley
HFD-SSO/Chemfl‘so

HFD-SSO/Chem TL/Ng
HFD—SSO/PM/Gorski

HFD-SSO/PharmTox/Mukherjee

HFD-SSO/Pharm Tox TL/Yang
HEB-880] Biopharm TUBashaw

Medical Officer's Review ofNDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Review #3
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Medical Officer’s Review of NDA 21-023

NDA 21-023

Medical Officer’s Review #4

Proposed Tradename:

Generic Name:

Sponsor:

Pharmacologic Category:

Proposed Indication:

Dosage Form and
Route of Administration:

Submitted:

Amendment

Submission: 10f3!00

Review Completed: 105100

Restasis

Cyclosporine Ophthalmic emuision, 0.05%

Allergan, Inc.

2525 Dupont Drive
PO. Box 19534

Irvine, CA 92623-9534

I‘Imnunomodulator

Ophthalmic emulsion for topical ocuiar
administration

Response dated October 3, 2000, to items identified in the approvable letter dated March

25, 2000, for NDA 21-023 Restasis (cycltiSporine ophthalmic emulsion) 0.05%.

Sponsor’s Clinical Response Overview:

This response presents study data fi'om a keratoconjunctivitis sicca subpopulation at high
risk for more severe disease to demonstrate that studies 192371—002 and —003 are

replicative and that 0.05% cyclosporine Ophthalmic emulsion is effective.

To demonstrate replication in the two Phase 3 studies and to demonstrate the efficacy of
0.05% cyciosporine emulsion, Allergan has performed new analyses beyond the 6—month
I'IT analyse; originally submitted in NDA 21-023.
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A clinically relevant keratoconjunctivitis sioca subpopulation consisting of two
subgroups has been defined:

1) Sjogren’s patients and patients with other autoimmune connective tissue diseases
2) Women 65 years ofage or older

This subpopulation excludes patients with major protocol violations including the use of
topical ocular corticosteroids.

Reviewer’s Comments:

Sign meant protocol violations included:

I) prohibited diseases (severe acne rosacea, severe migraine, Grove '5 disease)
2) prohibited surgeries during study
3) use ofprohibited medicationsfor surgeries

4) use ofprohibited ocular ointments, pilocnrpine, ocular NSAIDi beta-blocker, or
ocular steroids. 7 H V V I

Analyses were limited to presenting the proportions ofpatients with zero severity score
for one sign (temporal corneal staining) and one symptom (blurred vision) at Month 6.

Description of Patients in the High—Risk Patient Subpopnlation:

There are no statistically significant differences in the subpopulation demographic
variables between treatment groups for age, age-bngroup, sex, race, or iris color in
studies 192371—002 and —003.

Table l - Numbers of Patients in the High-Risk Patient Subpopulation

Treatment Group Original Intent-to- Original Intent-to-
'h‘eat Population 'Ii'eat Population

"m-

Across both studies, 374 (43%) of the original 877 ITT patients were retained in the high-
risk subpopulation ofpatients. This subpopulation contains less than halfof the patients
enrolled in each study.

 

  

  

 
   

    

Medical Officer‘s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Submission dated October 3, 2000
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Table 2 — Disease History of the High Risk Patient Suhpopulation

(subjects could appear in more than one disease category)

    
  

 
 

 

 
  

  

Study 192311-002

0.05% 0.1% Vehicle
CsA CsA

Study 192371-003

0.1%
CsA

seam 2mm)

W, 2m

804%) 10(19%) 807%) 11(15%)

2<4%> 10%) 00%) 10%)

1(2%) 601.5%) 603%) 2(3%)

W» om um

0.0%) W.) W.) um

om» «0%) cm»

10%) 00%) 00%)

“0%)

Table 3 - Numbers; of Patients in the High-Risk Patient Subpopulation by Sex

Study 192371-002 Study 192371-003

0.05% @clospofine s (9%) 52 (91%) 68 (93%)

0.1% Cyciosporine 3 6%) 49 (94%) 1 (1%) 75 (99%)

3 (6%) 45 (94%) 6 ( %) 56 (91%)

 
 

 
 

 
 

  
 

 

 
 
 
 

 
 
 

 
 

 

 
 
 

 

 
 (: (0%)
 

 
 
 

 

 
  
 

l (1%)

0 (0%)

0 (0%)

 

 
    

   
   
  

  
   

Reviewer’s Comments:

Although selectedpost-hoe, the selection ofthis subpopulation ofpatients and the
resultant analysis are notfimdamentallyflawed. The selection criteria used to describe

the subpapulation are sound, reasonable, and relevant clinically.

There are, however, a very small number ofmale patients remaining in each Study versus
the original keratoconjunctivitis' population.

Statistical Methods:

A subgroup analysis was perfonned for patients with keratoconjunctivitis sicca in the
high—risk subpopulation. As described in the original submission for NDA 21-023, for
efficacy variables collected on both eyes, a “worse” eye was selected.

Medical Officer's Review ofNDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Submission dated October 3. 2000
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As month 6 has been identified as the primary time point, only the month-6 results are
presented here. Within the high-risk subpopulation, those patients have been evaluated
where the sign or symptom was zero at the month 6 time point.

Reviewer’s Comments:

The alpha value of005 must be lowered to accountfor the number ofcomparisons being
performed. The Bonferroni correction (a conservative maltiple—cornparfion correction
used when several independent statistical tests are performed simultaneously) sets the
alpha valuefor the entire set of n comparisons equal to o. by taking the alpha valuefor
each comparison equal to a l n.

In this case: on / n = 0.05/2 = 0.025. Both an objective sign andr a subjective symptom of
dry eye must demonstrate significance at o. = 0.025.

Staining

Results are shown below for Temporal conj unctivai Staining. There is a statistically
significant difference in the percent ofpatients without this sign at the month 6 timepoint.

Table 4 — Temporal Conjunctival Staining* (Percentage of Sign Equaling Zero)

' Study 192371-002

CsA 0.05% CsA 0.1% Vehicle

n=57 n=52 n=48

17/57 (30%) 9/52 (17%) 5148 (10%)

P—value for pairwise
comparisons vs, vehicle 0.02539 0.47703 NA

‘on a six-point severity scale (grades 0 to 5) using worse eye

 

 
  

 
 

 

Study 192371-003

CsA 0.1% Vehicle

I=76 n=68

18/76 (24%) 7168 (10%)

 
 
 

 

 
 

  
 

CsA 0.05%

n=73

18/73 (25%)

   
 

  
   

0.00714

Reviewer’s Comments:

In the selected high-risk population, thep-values shownfor the pai‘nvise camparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
significant.

Studies I 923 7l—002 and —003 are replicativefor this objective sign.

Medical Officer’s Review ofNBA 21-023 Amendment: cycloslaorine ophthalmic emulsion 0.05%
Submission dated October 3. 2000
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Blurred Vision

Results are shown below for Blurred Vision. There is a statistically significant difference
in the percent ofpatients without this symptom at the month 6 timepoint.

Table 5 — Blurred Vision* (Percentage of Symptom Equaling Zero)

Study 192311—002 Study 192371-093

CSA 0.05% CsA 0.1% Vehicle Vehicle

n=56 n=52 n=48 n=73 n=75 n=67

Month6 20/56 (36%) 11/52(2l%) 9/43(19%} zsmom) 22/75(29%) 11/67(I6%)
P-value for pairwise
comparisons vs. vehicle 0112222 086091 NA 0.05105 NA

*measured on a 0 (no symptom) to 4 (always notice symptom) scale

 
 
   

 

 
 
 

  

    

Reviewer-”s Comments:

In the selected high-riskpopulation, the p-values shown for the pairwise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
significant. '

Studies 1923 71—002 and ~003 are replicativefor this subjective symptom.

Conclusions:

0:: October 10, 2000, NBA 21—023 was referred to the CDER Pre-Decisional Committee
for discussion of 0. 05% cyclosporine ophthalmic emulsion '3 useW

The committee gave the opinion that efiicacy could not be adequately demonstrated 1......

‘ we when the overall study papulation results did not show statistical
 

significance.

The committee recommended that the sponsorperform an additional clinical trial to
adequately demonstrate eflicacy W
W

l‘fti‘flliioN0 WittSiliiSfl'fiddv
Medical Officer‘s Review of NBA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%

Submission dated October 3, 2000
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Recommendations:

The sponsor should submit additional information to support the efit‘cacy aft). 05%
cyclosporine ophthalmic emulsion ”MM-mm

.WM

Spec-woolly, the sponsor shouid perform an additional clinica! trial to adequateiy
demonstrate eflicacy " *‘~

ma—‘n-a-th-F--“- 
- 4

M/
William M. Boyd, MD.
Medical Officer

cc: NDA 21-023

HFD-SSO/Div Files

HFD-SSO/MO/Boyd

HFD—SSO/Dep Director/Chambers [fl
HFD-SSO/Acting Div Director/Bull
HFD-725/Stat/LuHo

HFD-SOS/IVIicro/Rilcy
HFD-SSO/CheIn/I‘so

HFD-SSO/PM/Gorski

HFD—B40/Carreras

HFD—SSO/PhannTox/Mukhexjcc

Medical Officer’s Review of NBA 21-023 Amcudnmm: cyclospofinc ophthalmic cmlsion 0.05%
Submission dated October 3, 2000
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Medical Officer’s Review of NBA 21-023

Amendment

NDA 21-023

Medical Officer’s Review #3

Proposed Tradename:

Generic Name:

Sponsor:

Pharmacologic Category:

Proposed Indication:

Dosage Form and
Route of Administration:

Submitted:

Response dated October 2, 2000, to items identified in the approvable letter dated March

Submission: 10/2/00

Review Completed: 108/00

Restasis

Cyclosporine ophthalmic emulsion, 0.05%

Allergan, Inc.

2525 Dupont Drive
PO. Box 19534

Irvine, CA 926233534

Immunomodulatbr

Ophthalmic emulsion for topical ocular
administration

25, 2000, for NDA 21-023 Restasis(cyc103porine ophthalmic emulsion) 0.05%.

Sponsor’s Clinical Response Overview:

This response presents study data from a keratooonjunctivitis sicca subpopulation at high
risk for more severe disease to demonstrate that studies 192371—002 and -003 are

replicative and that 0.05% cyclosporine ophthalmic emulsion is effective.

To demonsttate replication in the two Phase 3 studies and to demonstrate the efficacy of
0.05% cyclospon'ne emulsion, Allergan has performed new analyses beyond the 6«month
I'I‘T analyses originally submitted in NBA 21-023.
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A clinically relevant keratoconjunctivitis sicca subpopulation consisting of two
subgroups has been defined:

1) Sjogren’s patients and patients with other autoimmune connective tissue diseases

2) Women 65 years of age or older (receiving no hormone replacement therapy or
estrogen hormone replacement therapy alone).

Analyses were limited to presenting the prepartions ofpatients with zero severity score
for one sign (temporal corneal staining) and one symptom (blurred vision) at Month 6.

Reviewer’s Comments:

In a telephone conversation held on September 28, ZOOQ between the Sponsor and Dr.
Wiley Chambers, the second component ofthe clinicalbi relevant kerotocanjuncziviiis
sicca subpopulation was specified to consist ofgfl women 65 years ofage or older.

The Sponsor has excludedpatients taking hormone replacement therapy with the
exception ofestrogen replacement therapy alone.

The keratoconjunctivitzs sicca subpopulation presented in this submission is not clinically
justifiable. . ,_

Description of Patients in the High-Risk Patient Subpopnlation:

There are no statistically significant differences in the subpopulation demographic
variables between treatment groups for age, age-by-group, sex, race, or iris Color in
studies 192371—002 and —003.

Table l - Numbers of Patients in the High-Risk Patient Subpopulation

Study 192371-002 Study 192311-003

Treatment Group Subpopulation Original Intent-to- Subpopulation . Original Intent—to-
Treat Population Treat Population

0.05% Cyclosporine”n
Meme —“—“

—————

Across both studies, 316 (36%) of theoriginal 877 ITT patients were retained in the high-
risk subpopulation ofpatients. This subp0pulation contains less than half of- the patients
enrolled in each study. '

   

 
 

 
 
  

Medical Officer‘s Review ofNBA 21-023 Amendment: cyclosPorine ophthahnic emulsion 0.05%
Submission dated October 2, 2000
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Table 2 — Disease History of the High Risk Patient Subpopulation

(subjects could appear in more than one disease category)

Study 192371-002 Study 192371-003

0.05% Vehicle

CsA CsA CSA

00%

000%

0600080000000 000% 0 00%

RhemwidAnhfifiS__ 7(17%) 803%) 9am)
Sclerodem ' 2(4%) 0(0%) 0(0%) 0(0%)
Swank Lupus Ewematosis 400%) 400%) 701%) 5(8%)

Sarcoidosis ”2%) (”0%)

8000000 0%)

Connective tissue disease (“0%)

Crest’s syndrome (“0%) 0(0%)

Inflammatory Bowel Disease —.0(0%) 0(0%)

Table 3 - Numbers of Patients in the High-Risk Patient Subpopulation by Sex

Study 192371-002

Treatment Group Men

0.05% Ojclosporine 5 (11%) 40 (89%)

0.1%Cyclosporine 4 (10%) 38 (90%)

Vehicle 4 (10%) 38 (90%)

  

 
 

 

 

  
  

  
  

 

 
 

 

Q3.

 Post-menopausal

 

 

 
 

 

 
 
 

 
 

 
  

 
 
  

l (2%)

0 (0%)

0 (0%) 

 

 
 
 
 

 

Study 192371-003

00%

  

 
  
  

 

\

|||\
   

Reviewer’s Comments:

Although selectedpost-hoe, the selection ofa subpopulation ofpatients and the resultant

analysis are acceptablefor the evaluation ofthis condition. The selection criteria used to
describe the subpopulation are sound, reasonable, but th clinically justifiable (see
Reviewer '5 Comments, page 2).

There are a very small number ofmale patients remaining in each Study versus the
original keratoconjuuctivitzs population

Statistical Methods:

A subgroup analysis was performed for patients with keratoconjunctivitis sicca in the
high-risk subpopulation- As described in the original submission for NDA 21-023, for

efficacy variables collected on both eyes, a “worse” eye was selected.

Medical Officer‘s Review ofNBA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Submission dated October 2, 2000
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As month 6 has been identified as the primary time point, only the month-6 results are
presented here. Within the high-risk subpopulation, those patients have been evaluated
where the sign or symptom was zero at the month 6 time point.

Stainjn

Results are shown below for Temporal Conjunctival Staining. There is a statistically *
significant difference in the percent ofpatients without this sign at the month 6 timepoint.

Table 4 - Temporal Conjunctival Staining* (Percentage of Sign Equaling Zero)

Study 192371-002 Study [92371-003

CsA 0.05% CsA 0.1% Vehicle cm 0.05% CsA 0.1% Vehicle

n=45 n=42 nflz n=64 n=60 n=62

14/45(31%) 8/42(l9%) 3/42 (7%) 15/64 (23%) 18/60 (30%) 61620093)

P-value for pairwise

comparisons vs. vehicle 0.01530 0.20786 NA 000569

‘on a six-point severity scale (grades 0 to 5) using worse eye

   
  
 

 

 
 
 

 
 

 
. /

Revuewer’s Comments:

In the selected high-risk population, the p—values shownfor the pairwise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
significant.

Studies 1923 71—002 and -003 are repiicative for this objective Sign.

Blurred Vision

Results are shown below for Blurred Vision. There is a statistically significant difference
in the percent ofpatients without this symptom at the month 6 timepoint.

Table 5 — Blurred Vision" (Percentage ofSymptom Equaling Zero)

  

  
 

  

 

 

Study 192311-002 ‘ Study 192311-003

cm 0.05% cm 0.1% Vehicle cm 0.05% CsA 0.1% Vehicle

a-n =44 7 ”Ln; n=42 F64 u=60 n=61
  

 W44 (41%) 9/42 (21%) 11/420996) 19mm” 191600296)
Among-group p-vaiue 0.01 [82

P—value for pairwise
comparisons vs. vehicle 0.00603 0.65844 NA

‘measured on a 0 {no symptom) to 4 (always notice symptom) sale

 

 
   0.03077

Medical Officer's Review ofNDA 21-023 Amendment: eyctosporioe ophthalmic emulsion 0.05%
Submission dated October 2, 2000
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Reviewer’s Comments:

In the selected high-riskpopulation, the p«values shownfor the pairwise comparisons

between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
significant.

Studies 1923 71—002 and —003 are replicativefor this subjective symptom.

Conclusions:

The analyses submitted on October 2, 2000, are not sufficient to establish the efi’icacy of
Restasis We.

”Wm-..a.,_.-wnu_ .W-n. .. A. “-4. m. .“quww  

,....J w u”.m-mm”MAI-n”.4..uu.2.----- aw ' - ”www.m-
WA. ‘__r_‘_v‘.“.."‘.w

The keratoconjunctivitis sicca subpopulation presented in this submission is not clinically

justifiable. The Sponsor has excluded patients taking hormone replacement therapy with

the exception ofestrogen replacement therapy alone. This is not acceptable.

Recommendations:

The sponsor should submit additional informationto“PP-.0”the efi'cacy ofO. 05%
cyclosporine ophthalmic emulsion '- - - - _ - --- - W --mm-

.-=—.m

fiWi-m

._ _ .__._a--.—-.._.... _-M——-w- n. 4...,4H,“.
 

- -A:~':“:-~-§:“*'"jmjflm.

William M. Boyd, MD;
Medical Officer

cc: NDA 21—023

HFD-SSO/Div Files

HFD-SSO/MOfBoyd .

HFD-SSO/Dep Director/Chambers #97
HFD-SSO/Acting Div Director/Bull
HFD-725/Stat/LuHo

I—IFD-SOS/Micro/Riley
RFD-550/Chcm/Tso

HFD-SSO/PM/Gorski

HFD~34OICarreras

HFD-S 5 0/PharmTox/Mukhetj66

Medical Officer‘s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Submission dated October 2, 2000
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Medical Officer’s Review of NBA 21—023

NDA 21-023

Medical Officer’s Review #2

Proposed Tradename:

'Generic Name:

Sponsor:

Pharmacologic Category:

Proposed Indication:

Dosage Form and
Route of Administration:

Submitted:

Amendment

Submissions: 819/00, mm

Review Completed: 9/21/00

Restasis

CyclosPOdne ophthalmic emulsion, 0.05%

Allergen, Inc.

2525 Dupont Drive
PO. Box 19534

Irvine, CA 92623-9534

Immtmomodulator

 

Ophthalmic emulsion for topical ocular
administration

1. Response dated August 9, 2000, to items identified in the approvable letter dated
March 25, 2000, for NDA 21—023 Restasis (cyclosporine ophthalmic emulsion)
0.05%.

II. Clinical Amendment dated September 7, 2000.

I. Sponsor’s Clinical Response Overview:

This response presents study data fiom a keratoconjunctivitis sicca subpopulation at high
risk for more severe disease to demonstrate that studies 192371—002 and -003 are

replicative and that 0.05% cyclosporine ophthalmic emulsion is effective.

IQN—3B—2804 08: 36 3618272548 982
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To demonstrate replicationin the two Phase 3 studies and to demonstrate the efficacy of
0-05% cyclosporine emulsion, Allergan has performed new analyses beyond the 6-month
111' analyses originally submittedIn NDA 214323

A clinically relevant keratoconjunctivin's sieca subpopulation consisting of two
subgroups has been defined:

1) Sjogren’3 patients and patients with other autoimmune connective tissue diseases
2) Post-menopausal woman (receiving no hormone replacement therapy or estrogen

hormone replacement therapy alone)

AnalySes were limited to presenting the proportions of patients with zero severity score
for one sign (temporal conjunctival staining) and one symptom (blurred vision) at
Month 6‘

Description of Patients in the High-Risk Patient Suhpopulation:

There are no statistically significant difl‘erences in the subpopulation demographic
variables between treatment groups for age, age~by~group, sex, race, or iris color in
studies 192371-002 and $03.

Table 1 — Numbers of Patients in the High-Risk Patient Subpopulation

Study 191371-002

Treatment Group Suhpopulation Original Intent-to-
‘Ireat Population

wcwme”F”—
0. 1% Cyclosporine 43

Vehicle

  

 
  

 
 

Study 192371—003

 
Subpopulntion

 

Original Intent-to-
Treat Pepulation

Across both studies, 334 (38%) of the original 877 ITI‘ patients were retained in the high-
risk subpopulation ofpatients. This Subpopulation contains less than half ofthe patients
enrolled in each study.

Medical Officer‘s Renew ofNDA 214123 Ammdmcnt: cyclosporinc ophthalmic emukion 0.05%
Submissions dated August 9, 2000 and mm7, 2000

JRN-3B—2984 BB 3 36 3918272548 987.
 

44

WHISIEOHO WMStillSH‘t’EddV
PJZB



45

 
 

Table 2 — Disease History of the High Risk Patient Subpopulation

(subjects could appear in more than one disease category)

Study 192371-002

0.05% 0.1%
ACsA

37 (71%) 26(61%) 4005093)

240404.) 2553?.) 41 (61%)

502%) sum) 302%)

um um cam

2m «m

0(0%) wow

om W» --
Connoctivctissuedisase bid?» “0%, “2%) -- "
Gest'ssyndmme 10%) 001%) 0(0%} 0(0%)

om W,

Table 3 - Numbers of Patients in the High—Risk Patient Subpopulation by Sex

J Study 1923714102 Study 192371-003
mmmu“

  

  
 

 

 
 
 

 

Study 192311—003

0.1% Vehicle
CsA

u=5

 
 

  
 

 

 
  

 
Q

 

  

Sjbgtm's Syndrome

Rheumatoid Arthrifi

III.II:
LnN :1 w

 

V
 

I

 
  

0.1% Cyclospon'ne 39 (91%) 1 (2%) 53 (93%)

Vchjcle 42 (91%) I 6 (9%) 61 (9&5)

  
 

Reviewer’s Comments:

Although selectedpost-hoe, the selection ofthis subpopufatim afpata'mas and the

resultant analysis are notfimdamemallyflawed. I716 sdecrion criteria used to describe

the subpopulation are sound, reasonable, and relevant clinicalba

Here are, however, a very small number ofmale patients remaining in each Study vmus

the ariginai keratoconjunctivitispapulation.

Statistical Methods:

A subgroup analysis was performed for patients with keratoconjuncfivitis sicca in the

high-risk subpopulafioa. As described in the on'ginal submission for NBA 21-023, for

efficacy variables collected on both eyes, a‘fiuome" eye was selected.

‘._/

Medical Dfficct's Review ofNDA 21-023 Amendmml: cycluspuiac ophthalmic amdsion 0.05%
Submissions dated August 9, 2000 and September '1, 2000

JfiN—3B—2804 as: 36 3018:??2549 987. F' - B4
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As month 6 has been identified as the primary time point, only the month—6 results are

presented here Within the high-risk subp0pulation (Sjogren’5 patients, patients with
other autoimmune councctive tissue diseases, and postmenopausal women receiVing

estrogen hormone replacement therapy alone), those patients have been evaluated where
the sign or symptom was zero at the month 6 time point.

Stainng

Results are shown below for Temporal Conjunctival Staining. Tim 2 is a statistically
significant difference'to the percent ofpatients without this sign at the month 6 timepoint.

Table 4 — Temporal Conjunctival Staining* (Percentage of Sign Equaling Zero)

  
 

  

  
  

 Study 192371-002

CSA40170

 Study 192371-003

CsA-S0.05%

3iii-fin} i‘
w;l'V itt‘0n.\‘5" sat 9‘1‘)‘0xx16/52 (31%)-

P-value for pairwise
comparisons vs. vehicle 0.01029 0.08832

‘01: a six-point severity Scale (grades 0 to 5) using worse eye

Reviewer’s Comments:

  
 

   
 

 

  
 

 

 

 

  

 

 

  
 

\J In the seIected high—riskpopuiarimr, the p~values Shown for the pairwise comparisons

between cyclospon’ne ophthalmic emulsion 0.05% and vehicle are statistically
significant.

Smdies £92371—002 and —003 are replicativefor this Objective Sign.

mum

Results are shown below for Blurred Vision. There is a statistically significant difference

in the percent ofpatients without this symptom at the month 6 timepoint.

Table 5 —- Blurred Vision‘ (Persentage of Symptom Equaling Zero)

smammm

Vchlcle CsA 0.05% cam-x. Vehicle

_, ____.___,. "em-5.3
mm W Mm

P-Valuc Iowan-WI

comparisons V6. Vehicle 0.00635 0.20193

‘measured on a 0 (no symptom] to 4 (always notice symptom) scale

»‘_,/

Medical Officer‘s Review ofNDA 21—023 Amenchnent eyebspur'uze ophthalmic emulsion 0.05%
Submissions dated August 9, 2000 am! September 7, 2000
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Reviewer’s Comments:

In the selected highwrisk population, thep-vatues shownfor the.pairwise comparisons
between cyclosporine ophthalmic emulsion 0. 05% and vehicle are statistically
significant.

Studies 1923?],002 and —003 are repticatt’ve for this subjective symptom.

Review ofthe submitted datasets revealed that there are numerous women, over the age
of60, who are not listed as postmenopausal and who are not included in the high—risk
subgroup (29 subjects in —002, 45 subjects in —003).

Discussion with the Sponsor reveals that women were consideredpostmenOpausat' only if
their investigator appropriately checked 0 box on the case repofiforms. The Agency
does not consider this definition ofthe post-menopausal patient population acceptable.

II. Population A, Popuiationfi, and Population C

The Sponsor submitted a Clinical Amendment on September 7, 2000, which redefined
the definition ofpost~mcnopausal women in the patient population at high risk for
keratoconjunctivitis sicca. Included were three separate analyses designated as
population a, population b and population c. In each analysis, the population still _
included Sjogren’s patients and patients With other autoimmune connective tissue
diseases such as rheumatoid arthritis, scleroderma, and systemic lupus erythemamsis:

1) Population A: post-menOpausai women whose CRF indicates they are post-
menOpausal or who are age 65 or greater

2) Population B: post-menopausal women whose CRF indicates they are post-
menOpausal or who are age 68 or greater

3) Population C: post—menopausal women whose CRF indicates they at: post—
mequausal or who are age 65 or greater and excluding subjects on topical
steroids.

Eopulation A

Table 6 - Numbers of Patients in the High-Risk Patient Subpopulation A

  

 
  
 
 

 Study 192371-003

-_
u .. 'Ii'ut Population ____ V_ 'IhatPopulafion

005% Mm:

 
  

158 

Medial Ofim‘a Review of NBA 21-023 Amendment cyclosporinc ophthalmic emulsion 0.05%
Submissions dated August 9, 2000 and Scpicmbu 7, 2000

 
47



48

 
Table 7 - Temporal Conjunctival Staining“ (Percentage of Sign Equaling Zero)

.___/ in the High-Risk Patient Subpopuiation A

Study 192371-002 Study 192371-003

cm 0.05% cm 0.1% Vehicle CsA 0.95% Vehicle
9:45 n=52 n=72 __ IF?! n— _

18156 (32%) 10/45 (22%)

  

 

 
 

 

  
I

  
  415.23%) MGS'A) ”1730593)

Among-group p—valuc 0.01867 0.03264 '

P'value for pairwise
comparisons vs. vehicle 0.00-15] 0.07708 NA 0.01%? NA
'on a six~point severity scale (grades 0 to 5) using worse cyc

  

  

  

Reviewer’s Comments:

In the selected high-riskpopulation, the p—values shawnfbr the pain-vise comparisons
betwegix cyclosporine ophthalmic emulsion 0.05% and vehicle are statisficah’y
significant.

Smdtes I 923 71—002 and —003 are replicativefar this objective Sign.

Table 8 —~ Blurred Visitm" (Percentage of Symptom Equaling Zero)
in the High—Risk Patient Subpopulafion A

 

  

  

Study 192371-002

CSA 0.05% CsA 0.1% Vehicle

n=55 _ u=45 11652
Month 6 ZOISS {36%) 11145 (211%) IWSZ 69%)

Among-group p—valuc 0.04303

P—Valuc fut pairwise
comparisons vs. vehicle 0.01314 0.06873 NA

‘measurcd on a 0 (no symptom) lo 4 (always notice symptom) sale

Study 192371—903

 

Reviewer’s Comments:

In the selected high-riskpopulation, thep—value: shown for thepairwise comparison:
between cyclosporine ophthalmic emulsion 0.05% and vehicle are not statisficafly
Sl'gnifiwnljbr Study 192371403.

Studies 192371—002 and -003 are no: replicarivefor this subjecn‘ve symptom.

Medical Officer‘s Review quDA 21-023 Ammdm: cycloeporinc ophthalmic emulsion 0.05%
Submissions dated Aug-:51 9. 20m and September 7, 2000
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Population B

Table 9 - Numbers of Patients in the High-Risk Patient Subpopulation B

Treatment Group Original Intent-to-
Treat Population Treat Population

——_—_
-——__

 
 

  

 

    

    

55

45

Table 10 — Temporal Conjunctival Staining* (Percentage of Sign Equaling Zero)
in the High-Risk Patient Subpopulation B

' Study192371-002 ' 

   
  

 

 

 
 
 

 
 

  

Study 19237'1-o6i
 

 
CsA 0.05% CsA 0.1% Vehicle cm 0.05% CsA 0.1% Vehicle

____ n=55 __ 11:45 _ n=51 n=70 n=69 n=7i
   

ms (31%) 10145 (22%) 4/51 (8%) mm (29%) 22/69 (32%) um (15%)

P-value for pairwise
comparisons vs. vehicle 0.00750 0.08367 NA 0.01780

‘on a six-point severity scale (grades 0 to 5) using worse eye
   0.02965

Reviewer’s Comments:

In the selected high-fiskpopulotion, the p-values shownfor the pairwise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
signy‘icant.

Studies I92371—002 and —003 are replicativefbr this objective Sign.

Table 11 — Blurred Vision" (Percentage ofSymptom Equaling Zero)
in the High-Risk Patient Subpopulation B

Study 191371-002 Study 192371-003

(15A 0.05% C“ 0.1% Velllcle cm 0.05% CsA 0.1% Vehicle

$77 1 #54 , n==45 ll=51 a n=71 "
new

2054 (37%) 11/450494.) 915mm) 2m (30%) W69 (35%) 11/70 (16%)
mm

P-value for pairwise
comparisons vs. vehicle 0.00598 0.24488 NA 0.00?89

‘measurod on a 0 (no symptom) to 4 (always notice symptom) scale

Medical Officer‘s Review ofNDA 21-023 Amendment: cyclosporinc ophthalmic emulsion 0.05%
Submissions dated August 9, 2000 and September ’2, 2000
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Reviewer’s Comments:

In the selected high~riskpopulatiom the p-values shownfor the pairwise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
significant.

Studies 1923 71-002 and —003 are replicativefor this subjective symptom.

Pogulation C

Table 12 - Numbers of Patients in the High-Risk Patient Subpopulation C

Study 192371-002

Treatment Group
Treat Population

 
 
 

 

 

 

 
 

 
 

  

Study 192371-003

Subpopulation Original Intent-to-
Treat Population

72

 
 

Table 13 — Temporal Conjunctival Staining* (Percentage of Sign Equaling Zero)
in the High-Risk Patient Subpopulation C

Study 192371-002 Study 192371-003

' CSA 0.05%CSA 0.05% CSA 0.1%: Vehicle CSA 0.1% Veh lcle
I1=S4 n=45 nail n==7l u=70 n=72

18/54 (33%) 1014s (22%) 4/51 (8%) 19/71(27%) 22170617») l0/72(14%)

Among-group p-value 0.01505 0.02554

P-valuc‘for pairwise '
comparisons vs. vehicle 0.00365 0.08367 NA ', 0.00863 NA

‘on a six-point severity sale (grades 0 to 5) using worse eye

 
 
  

 
 
   

 
  

  

 
 

 

  
   0.03212

Reviewer’s Comments:

In the selected high—riskpopulation, the p—values shownfor thepairwise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
significant. '

Smdfes 1923 71—002 and —oas are replicativefor this objective sign.

Medical Officer‘s Review ofNBA 21-023 Amendment: cyclosporinc ophthalmic emulsion 0.05%
Submissions dated August 9. 2000 and September 7, 2000
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Table 14 -— Blurred Vision" (Percentage of Symptom Equaling Zero)

in the High-Risk Patient Subpopulation C

Study 192371—002 Study 192371 4103  
  

  
CsA 0.05% CsA 0.1% Vehicle CsA 005% CsA 0.1% Vehicle

n=S3 7 n=45 n=Sl n=72 n=69 11370   

11/71 (15%}

 

 
 

20/53 (38%) 11/45 (24%) 10/51 (20%) 21/72 (29%) 24/700493)

Among-group p-value 0.04031

P-valuc for pairwise
comparisons vs. vehicle 0.0126] 0.40925 NA

'masured on a 0 (no symptom) to 4 (always notice symptom) scale

 

  
 

  
 

 

   
0.04 292

Reviewer's Comments:

In the selected high-riskpopulation, the p~values shownfor the painvise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
significant.

Studies J 923 7l—002 and —003 are replicativefor this subjective symptom.

Conclusions:

1) The analyses submitted on August 9, 2000, are not sufiicient to establish the eflicacy
ofRestasis . WW

 
The Sponsor ’5 definition of “ postumenopausal " is unacceptable. There are
numerous women, over the age of60, who are not listed in the dataset as

postmenopausal and who are not included in the high—risk subgroup (29 subjects in
—002, 45 subjects in —003).

2) The analyses submitted on September 7’, 2000, are not sufi’icient to establish the
efi‘icacy ofRestasis in either Papulation A, B, or C. fine selection criteria used to

describe the subpopulations are not sound, reasonable, or relevant clinically.

The selection ofages 65 and 68 aspost—menopausal does not correlate with

commonly accepted median agesfor the awe! ofmenopause. the North American
Menopause Society gives a median agefor menopause in the Western world of5l.4
years.

Medical Officer's Review of NDA 21—023 Amendment: cyclosporine ophthalmic emulsiOn 0.05%
Submissions dated August 9, 2000 and September 7, 2000
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Recommendations:

77w sponsor should submit additional infannation to support the ejficacy off}. 05%

cyclosporine ophthalmic emulsion:
I ) 1,_~,.._ . . w: 1-4" _.._ .,_-_m- v ~~.~::.'.~:;_,,.». MW._.,,_.,..__..‘._‘..¢ no WWW.

3) .. -- -- - - - m . .. M.,._,.mw..._ .. W. . m...“

4) _-———..-—..-_—-—-a-«-«--rya»~1~~may"mniwfammfi.~hnp K Mg .«M xii-J?“

Emmavmwgw

5 x ”mm Him-9'3.”

William M. Boyd, MD.
Medical Officer

cc: NDA 21-023

I-IFD-SSO/Div Files

HFD-SSO/MOlBoyd .. f.-
HFD—ssomep Director/Chambers {,9}
HFD-SSO/Acting Div Director/Bull '
HFD-‘TZS/Stat/Luflo

HFD—805MicroiRiley
HFD-SSO/Chem/I‘so

HFD—SSO/PM/Gorski

HFD-340/Carreras

HFD-SSO/PhannTox/Mukhctjec

Medical Officer’s Review of NDA 21-023 Amendment cycloaporinc ophthalmic emulsion 0.05%
Submissions dated August 9, 2000 and September 7, 2000
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Medical Officer’s Review of NDA 21-023

:_.:_ Original

NDA 21-023 Submission: 212439

Medical Officer's Review Review Completed: 72'27/99

1

Proposed Tradename: Restasis

Generic Name: Cyclosporine Ophthalmic emulsion, 0.05%

Chemical Name: Cyclo[[(B-(ZS.3R.4R)-3-hydroxy-4—methyl-2-

(methylamino)-6-octenoyl]-L-2-aminobutyryl-N~

methylglycyl-N-methyl—L—leucyl—L- valyl-N-methyl-

L-leucyl-L—alanyl-D-alanyl-N—rnethyl-L-leucyi-N-

methyl— L—lcucyl-N—methy1-L-valyl}

Inlil=DlCH|
H
N

(H ,onni ,i,

IIOIJI‘

 
Chemical Structure — Formula C63HL,.N. .0”

Sponsor: Allergan. Inc.

2525 Dupont Drive
RO. Box 19534

Irvine, CA 92623-9534

Phannacologic Category: Immunomodulalor

Proposed Indication: Treatment of moderate to severe

keratoconjunctivitis sicca

Dosage Form and

Route of Administration: Ophthalmic emulsion for topical ocular
administration

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%
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2

NDA Drug Classification: 3 P

Related IND’s: ' ' ' ”'""""““

2 Table of Contents Page

3 Material Reviewed 2

4 Chemistry!Manufacturing Controls 2

5 Animai Pharmacology/'1‘oxicology 3

6 Clinical Baekgro und 3
7 Clinical Sources 5

8.1.] Study #1 (1923“ -002) 6

8.1.2 Study #2 (1923714103) 38
8.1.3 m...“-----mwv-wwmfi“”M““

8.1.4 Study #3 (192371-001) 66
9 Overview of Efficacy 87

10 Overview of Safety 88

1 l Labeling Review 89
12 Conclusions ' 94
l 3 Recommendations 94

3 Material reviewed

NDA 21-023 Volumes 1.1, 2.25-2.89

4 Chemistry/Manufacturing Controls —See Chemistry Review

Table 1

Quantitative Composition of Cyclosporine Ophthalmic Emulsion 0.05%

 
Cyclosporine USP
 

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%
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-3, Table 2

Product Tests, Specifications, and Analytical Methods for Cyclosporine Ophthalmic
Emulsion 0.05%

Release Snortificatinn

 
5 Animal Pharmacology/Toficology — No Specific issues. See

Pharmacology Review

6 Clinical Background

KCS, commonly referred to as dry eye, is a disease affecting the ocular surface, the tear
film, and related ocular tissues and organs. The ocular surface is supported and
maintained by the tear film, which is composed of 3 distinct components (lipid, aqueous,

and mucin) that make up 2 fluid layers. Meibomian glands along the upper and lower lid
margins produce the outer lipid layer of the tear film. The inner layer, an aqueous and

muc'm mixture, is composed of aqueous fluid produced by the main and accessory
lacrimal glands and mucins produced by goblet cells on the conjunctiva] epithelium as
well as corneal epithelial cells.

The dry-eye category characterized by aqueous deficiency can be further divided into

patients with Sjogren’s syndrome (a systemic autoimmune disease) and those with KCS

in the absence of any related systemic disease (non-Sjiigren’s KCS).

The sponsor‘s present application considers an ophthalmic formulation of cyclosporine
for the treatment of moderate to severe keratoconjunctivitis sicca. The active component
of the formulation, cyclosporine, is expected to be beneficial to patients through its
ability to modulate the immune reactivity and inflammatory processes.

  
Review of NBA 21-023: cyclosporine ophthalmic emulsion 0.95%
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H 6.1

6.3

6.4

 

 
Relevant Human Experience

Systemically administered SAI‘iDIMIl/IUNE"a was approved for use in
organ transplantation in 1983. It was approved for use in rheumatoid

arthritis and psoriasis in 1996. Alternate formulations have been studied.

but not approved, for corneal graft tranSplantations.

Foreign Experience

Cyclosporine ophthalmic emulsion has not been marketed in any country
nor has it ban withdrawn from marketing in any country to date. There

are no pending applications for cyclosporine ophthalmic emulsion in any

foreign country.

Human Pharmacology,

Phannacokinetics, 81. Phannacodynamics — See Pharmacology Review

Description of Clinical Data Sources

.‘ Table 3 "
Clinical Data Sources

Age \ 96 Duration
Range (MW) of
(Years) BIWIO Treatment

135 21 —9(I 6 months
Severe - (21179) Treatment
Kama- cycle 0.1% 134 mean Phase
conjunctivitis 59.3 SN?! [8

camel: l 36 6 months
which Extension

total 405

cycle 0.05%

eyeball:

common
vehicle

ReView of NBA 21-023: cyclosporine ophthalmic emulsion 0.05%
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8 Clinical Studies

8.1.1 Study #1 Protocol 192731-002

Title: A Multicenter, Double—Masked, Randomized, Vehicle-Controlled,

Parallel-Group Study of the Safety and Efficacy of Cyclospo'rine 0.5% and
0.1% Ophthalmic Emulsions Used Twice Daily for Up to One Year in
Patients with Moderate to Severe Keratoconjunctivitis Sicca

Objective: To evaluate the safety and efficacy of cyclosporine 0.05% and 0.1%
ophthalmic emulsions compared with vehicle in patients with moderate to
severe keratoconjunctivitis Sicca (KCS).

Study Design: A randomized, multicenter, double-masked, vehicle-
eontrolled, paraflel—group study during the first six months.
The second six-month period was a double masked

extension phase in which all patients received one of the

two concentrations of cyclosporine.

Test Drug Schedule: , All subjects received either cyclosporine 0.05%, 0.1% or
vehicle (identical to that used in both strengths) bilaterally,
BID for 6 months. At the end of six months, cyclosporine
groups continued their assigned masked treatment, and
subjects in the vehicle group received masked 0.1%
eyclosporine emulsion.

No. of_atiemsEnrolled
Investigator Patient

_ Vehicle -m Numbers

III

'II278286
I94—-208; 314-323;

483490

Review of NBA 21-023: cyclosporine ophthalmic emulsion 0.05%
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No. of_atienlsEnrolled
m

m -m
 
 

Mfififfifi‘é -y.\-‘,_—,\.vfi.u.u.,~r..

107—109; 179-193

110-136; 237-293;

341-355; 419-424;

428-430; 434-439;

464475: 503-505:

512-514; 518-520

260-268; 371-379;

509-5l 1

Review of NBA 21—023: cyclosporine Ophthalmic emulsion 0.05%
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No. of Patients Enrolled

mm

__veme_ 

137—! 5 I; 239-2“;

299—313:40|409;

440-442

25 I -?.59: 356-370;

49l—496

230—238; 248-250

8.1.1 Study Design

Patients who met the protocol’s inclusion! exclusion_criteria entered a Run--m Phase.

During this phase,
 WW... __6$hffl1$:;!.-'4M=-fl'flhmm

Patients who completed the Run-in Phase and still qualified
entened the Vehicle-Controlled Masked Treatment Phase. They were randomly allocated
to receive either 0.05% or 0.1% cyclosporine or vehicle ophthalmic emulsion, to be given
in each eye twice daily (BID) for 6 months -* ““ ’‘“ i”''‘“*MWM“ “‘WEE-M-‘ '-"

 

I . 11,. a“, I _, u 5.. ‘ . ‘. ,. ‘mmuh.~pn.'\'Lfi:-Wb:l¢.\w¥--g\._ “l

Review of NBA 21-023: cycloeporine ophthalmic emulsion 0.05%
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At the end of 6 months, patients who completed the Vehicle-Controlled Masked
Treatment Phase were eligible to enter the Cyclosporine Treatment Extension Phase.

Patients who were in the 0.05% and 0.1% cyclosporine treatment groups continued their
previously allocated masked treatment, while patients who were in the vehicle group
received masked 0.1% cyclosporine ophthalmic emulsion. All patients were to use their
masked SIUdy medication BID. MWanvmmgwhwlwwn—w for an
additional 6 months.

Subsets of patients at selected centers participated in pharmaeokinetic testing. For the
cyclosporine A trough concentrations, patients had blood samples drawn at the
qualification visit and at ~----*—‘ . during the Vehicle—Controlled Masked

Treatment Phase. Additional samples will be drawu at 1—1.... For the cyclosporine A
AUC evaluations, patients had blood samples collected at "“"' " '"'
after the morning dose during

 
of the Cyclosporine Treatment Extension

 

 

Phase.

Study Medications:

o Cyclosporine 0.05% ophthalmic emulsion [Allergan formulation number 9054):),
which contained 0.05% cyclosporine W 0.

....1mwrfiw,mwmwmegaeae-wfimwme“::‘eiuzmw'l‘h-“erwwzfl-‘MM' _ Supplied in
unit dose vials.

o Cyc103por'1ne 0 1% ophthalmic emulsion (Allergan formulation number 8735K),which contained 0.10% MW 1 - --

-—""“1=—- 4. ——1-1-'--11 _ 1- '" ASA-v“ ‘""‘!'n‘F—‘A-eqa'hwfljfié-gwmfi;m—‘ml‘u-xhkmn-nm: SuppliedIn
unit dose vials.

0 Vehicle of cyclosporine ophthalmic emulsion (Allergan formulation
number 8922X) .. , .11.. “11%,.“ "' ‘

This vehicle was
identical to that used for both strengths of cyclosporine1n this triaL Supplied111
unit dose vials.

' REFRESHO (Allergan formulation number 7447K), Mn
- -n1_._..___.4, ..<.. _ _ .1-u. . _ --1:n=.#\ 5.. .WKhsa-W¢um.ymm..fimm‘.W"2...“. 5pm

qu -- Supplied in unit dose vials.

. Review of NBA 21-023: cyclosporine ophthalmic emulsion 0.05%
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Study Masking:

The study medication was packaged, labeled, and masked in a manner consistent with

Good Manufacturing Practice (GMP) regulations for investigational supplies. Identical
unit-dose vials were used to hold the study treatments, which were each of an identical

milky color. The medication was identified as a new drug limited by federal law to

investigational use only, and for external use only. The study number and patient number
were printed on the unit label.

When necessary for the safety and proper treatment of the patient, the investigator could

irreversibly unmask the tear-off portion of the patient's medication label to determine

which treatment had been assigned, and institute appropriate follow-up care. When

possible, the Sponsor was to be notified prior to unmasking the study medication. During

the Vehicle-Controlled Masked Treatment Phase of the study, no patient’s medication
was unmasked.

Inclusion Criteria:

The following were requirements for entry at the screening visit:

0 Male or female of legal age of consent

0 Signature on the Informed Consent Form and the Patient‘s Bill of Rights (if
applicable)

0 Diagnosis of KCS with documented signs and symptoms (as listed below) despite

conventional management, which may have included artificial tear drops, gels and

ointments, sympathomimetic agents, and parasympathomimetic agents:

. \4;ng-_-;Win:&—-v:-.4'r-'---

wawrmwwfifigfiimééw nun-w. ' - = ' w» wit-.1.

0 Patient properly motivated and willing to cooperate with the investigator by
following the required medication regimen; patient also willing and able to return
for all visits during the study

Review of NBA 21—023: cyclosporine ophthalmic emulsion 0.05%
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10

0 Female patient of childbearing potential used a reliable (to be determined by the »

investigator) form of contraception during the study; a female was considered to

be of childbearing potential unless she was post-menopausal, without a uterus

and/or both ovaries, or had bilateral tubal ligations

o A negative urine pregnancy test result in women of childbearing potential; a

woman was considered to be of childbearing potential unless she was post-

menopausal, without a uterus and/or both ovaries, or had bilateral tubal ligations

O Normal lid position and closure

0 Best—corrected ETDRS visual acuity score of """_f""""""""" equivalent to

a Snellen score of 'M in each eye

0 The following topical (i.e., creams, ointments, or patches) or systemic

medications were allowed as long as the patient had been on a stable dose for at

least 90 days before the screening visit and through the 2-week Run—in Phase:

estrogen-progesterone and other estrogen derivatives

The following were requirements for entry at the Qualification visit:

0 Diagnosis of KCS with documented signs and symptoms (as listed below) despite
instructed management with REFRESH»:

' -’-v-»-mvw4am;ww‘mM'' wan-MeW"— H‘ifiWB-"s-v 21-99255.

.-.; .;.'.y.‘-,'o.‘?t-.5"-‘ 3”“ WWHN-aeafl

chlusion Criteria:

The following were criteria for exclusion at the screening and qualification visits:

0 Any patient who had participated in the Sponsor’s Phase 2 cyclosporine trial

Review or NDA 21—023: cyclosporine Ophthalmic emulsion 0.05%
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Any patient who had used topical or systemic cyclosporine within 90 days of the

screening visit

Concurrent involvement in any other clinical trial involving an investigational

drug/device, or participation in a clinical trial within the last 30 days preceding

the screening visit

Female patient who was pregnant or nursing. or planning a pregnancy during the

study

Compromised cognitive ability that may have been expected to interfere with

study compliance

Uncontrolled systemic disease (e.g., hypertension, diabetes) or the presence of

any significant illness (e.g., serious gastrointestinal, renal, hepatic, endocrine,

pulmonary, cardiac, neurologic disease, cancer, AIDS, or cerebral dysfunction)

that Could have, in the judgment of the investigator, interfered with interpretation
of the study results

Required chronic use of topical ophthalmic or systemic medications (see list

below) that have induced a dry—eye condition

Patient used topical ophthalmic or systemic medications that may have affected a

dry-eye condition less than 3 weeks before the screening visit, or during the Run-

in Phase. These medications included general anesthetics, antihistamines

(specifically aztemizole [HISMANALQ] or loratadine [CLARITIN®}),
cholinergic agents, antimuscarinics, beta-blocking agents, tricyclic

antidepressants, phenothiazines, and topical ophthalmic steroids

Patients who used any topical ocular medications without authorization from the

Sponsor

Known hypersensitivity to any components of the study or procedural
medications

KCS patients who had Schirmer readings W ‘without anesthesia) in

were after nasal stimulation. ‘Wfim 

Patients who responded “NIA” ‘times or more on the OSDI© questionnaire

Contact lens wear during the study

Active ocular infection or non-KCS inflammation

History of recurrent herpes keratitis or active disease within the last 6 months

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%
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0 Corneal disorder or abnormality that affected co rneal sensitivity or normal

spreading of the tear film (except superficial punctate keratitis)

0 Severe blepharitis or obvious inflammation of the lid margin that in the judgment

of the investigator may have interfered with the interpretation of the study results

- Occlusion of the lacrimal puncta with temporary punctal plugs within one month

prior to the screening visit

0 Occlusion of the lacrirnal puncta (surgical and permanent) within 3 months prior

to the screening visit

- Anticipated use of temporary punctal plugs during the study

0 History of anterior segment surgery or trauma that could have affected corneal

sensitivity (e.g. , cataract surgery or any surgery involving a limbal or corneal
incision within the last 12 months)

0 KCS secondary to the destruction of conjunctiva] goblet cells (as with vitamin A

deficiency), or scarring (such as that with cicatricial pemphigoid, alkali burns,

Stevens-Johnson syndrome. trachoma, or irradiation)

0 Presence or history of ocular acne rosacca

Acne rosacea patients who were currently on systemic tetracycline or any other

prescribed treatment for acne rosacea

- Patient had a condition or was in a situation that, in the investigator’s opinion,

may have put the patient at a significant risk, may have confounded the study

results, or may have interfered significantly with the patient’s participation in the

study

Efficacy Criteria:

Sponsor must show a statistically significant difference between the active treatment and

vehicle for l objective sign and 1 subjective symptom.

Objective Signs

' Corneal Staining

For corneal fluorescein staining, the entire cornea was evaluated using the yellow barrier

filter and the slit lamp’s cobalt blue illumination. The staining was graded using the

Oxford Scheme 6-point scale of severity. A negative change from baseline indicated

improvement.
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Conjunctival Staining

Lissamine green was instilled, and interpalpebral conjunctiva] staining was evaluated

only after 30 seconds, but before 2 minutes, had elapsed. Using white light of moderate

intensity, the interpalpebral regions of the temporal and nasal conjunctiva were graded

referring to the same Oxford Scheme- A negative change from baseline indicated

improvement.

Sum of Corneal and Interpalpebral Conjunctiva] Staining

The sum of the temporal and nasal interpalpebral conjunctiva! staining was measured on

an 11-point scale of severity (grades 0 to 10). The sum of cornea] and interpalpebral
(temporal and nasal) conjunctival staining was measured on a 16-point scale of severity

(grades 0 to 15). A negative change from baseline indicated improvement.

Schirmer Tear Test

The Schirmer tear test was performed both with and without anesthesia. Sterile strips
were inserted, and the tear front marked after 5 minutes (min). The amount of wetting

was measured in millimeters (m) using a graduated paper scale. Schirmer values were

categorized from grade _,mmm.am-mm A positive change

from baseline indicated improvement.

Tear Break-up Time

Time for tear break-up was measured only up to 10 seconds with a stopwatch. Three

consecutive TBUT measurements were performed, and the actual times in seconds
recorded if the first time was less than 10 seconds.

Subjective Symptoms

OSDI© Score (Ocular Surface Disease Index)

To evaluate their functional disability from dry eye. patients completed the OSDI©
questionnaire. g ,_...__.. __;_ ,7 a ......,..., ....-.-....,.._ _ .

-_-_.-z_.~:.z..s-..- . c I.\.' . :35 -_ tum-.-

. - A minimum entry score was required at the screening and

qualification visits. A negative change from baseline indicated improvement.

Facial Expression Subjective Rating Scale

Patients chose one of the faces from the Facial Expression Subjective Rating Scale that

reflected how their eyes felt over the previous week. The facial expressions ranged from

1 (happiest face) to 9 (unhappiest face). Responses were categorized from grade 1

(pictures l and 2) to grade 5 (pictures 8 and 9). 'A negative change from baseline

indicated improvement.

Symptoms of Dry Eye

At the investigator's office, patients completed a questionnaire about symptoms of dry

eye (ocular discomfort) in terms of stinging/burning, itching, sandiness/grittiness, blurred

vision, dryness. light sensitivity, painful or sore eye, and other. Symptoms were graded
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using a scale of 0 (do not have this symptom) to +4 (always notice this symptom). A

negative change from baseline indicated improvement.

Investigator’s Global Evaluation of Response to Treatment

The investigator completed a global evaluation of the overall effect of study medication

relative to the qualification visit. The 7-point scale ranged from 0 (completely cleared) to

6 (condition worsened).

Treatment Success

Treatment success was defined as a global response of approximately

01' better ”MM

Other Variables

Date and time of last use of REFRESH‘E prior to each follow-up examination were
documented on the case report forms (CRFs). Average number of times per day the

patient needed to use REFRESH® during the previous week and number of days patient
was able to go without using any REFRESH” during the previous week were recorded.

W meibomian glands were selected, and the number of glands from which meibum

could be readily expressed were graded fromm.
 m

- .. -A..-..L'w-n.. 1...“ d. ..., ._ . .c‘ ... .1 - Jame-ah m h -.- ‘15 .. .- — ,. a s -1 -.-. s.“ ..-.-» .v-w 5371' y.» ism-1mmw&’A§-lwmd .-.

, . ”fix-:4. ._! ".1 Jr: :-- ”Hm. “-1-”: ... . . ‘ Low-.1- ER _, - , -‘.‘?-v’"D-FL7\'r:-elnl.u'e=r. quagw_.._r.nm ”mm. ”L... .. 1‘ . .. .

Safety Criteria:

All patients were refracted at the qualification visit, and the best-corrected visual acuity

(VA) for each eye measured using the ETDRS chart. The investigator recorded the

values in Snellen equivalents. The illumination and test distance specified for the site’s

chart were kept constant throughout the study.

Intraocular pressure (IOP) was measured in millimeters of mercury (mm Hg) using
Goldmann applanation tonometry.

Biomicroscopy was performed using slit lamp examination without pupil dilation. The

examination included evaluations of - -- -- * ' ”MW“ "
.. v Inl'

.. when... r.;. ..-.-. .. ,r- .. .. n. .-..-_-.:1.....:..-. .4 N. _. \,-._...,4_._, __-. \'.- rem-mm yup-.m--r--

Observations were graded on a scale oft}
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(none) to +4 (very severe), with half-grade increments accepted (excluding anterior
chamber cells).Kg;

?

Pharmacokinetic parameters were obtained for subsets of subjects in selected centers.

APPEARS tmsm
on ORIGINAL
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Schedule of Visits and Mcasurcments (continued)
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Patient Disposition and Demographics

405 patients were enrolled — 135 in the 0.05% cyclosporine group. 134 in the 0.1%

cyclospon'ne group, and 136 in the common vehicle group.

For the 6-month Vehicle—Controlled Masked Treatment Phase. the first patient was

enrolled in July 1997. Last patient exited this phase June 1998.

306 patients finished the Vehicle-Controlled Masked Treatment Phase (3061406 or

75.6%). 99 patients discontinued the protocol — 30 due to adverse events, 2 due to lack of

efficacy, and 67 due to other reasons.

    
  

 

   
 

 
  

   

  
 

  

Table 5

Patient Disposition

I'I'I‘ Population

0.05% Cyclosporine 0.1% Cyclosporine .

m
96 (70.6%) 306 (75.6%)

D/C Masked "It Phase 28 (20.7%) ——_
Reasons fir Discontinuation

2 (1.5%) 2 (0.5%)
30 (7.4%)

Humane 0 (0%)
Inst to Follow- - 3 (2.2%)—

-

W— S (3.7%)

1 (0.7%)

1 (0.7%)

0 (0%)

 
 

 
 
 

 
 

 
 

   

Autoantibodx Tests
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Sjiigren’s patients were defined as

Age. N
Mean (50}. years
Range

Iris Color. N (%1
Blue
Bmwn
Green
Hazel

Sjoglen‘s palicnl

MW“it‘d-1‘ "

Table 6

Demographics — Age, Race. Sex. Eye Color

I'I'I‘ Population

sway 192371-002

0.1% V

I34

Study I923? I -{lll|3

chick GA 0.05 ’k (In 0.1% Vehicle

00.3
I!“ 7 89.0

5&2
21.6 - 36.?

mm”)
4( 3.0)
5! 3.7)

)8! 13.3)
I ( 0.7)

10306.9)
7: 5.2)
51 3.7)

WI 14.2]
0: 0.0;

IOZUSB}
9( 6.6:
M 4.4)

1803.1:
:(031

”6091.4!
'4! 2.5)
3: IA):
fit 3.11
[H 0.01

l-HHStH)!
9! in
|( 0.61
Tl 4.4]
| I 0.0]

21 (15.6)
114w“;

3] {23. l)
103 (76.9)

35 (25.7}

101 04.3)

13 ( 17.?!
[30(8131

23 ( I413]
I35 [83.4)

-H {30.4)
65(48.1)
7( 5.2)

22116.3)
{H 0.0}
0! 0.0)

38.1% 29.1%
(SRIHS) (39ll34)

Note; CsA = qclmpurinc ophthalmic cmuision. SD = standard dsw Ialiou

31127.6)
64(418)
HUD.“
I803.“
(H 0.0)
l I 0.7)

5605.4:
6103.6]
I3( 3.3]
26t'16.51
[H m1.
2( I}!

5836.?)
{:3 (39.9)
|2( Tb}
20“)?!
II 1.3}
II L9)

H.291 113's?- 54.0%
I-l-UI531 {541056;(3711M:

36}?
[53! I SS]

 

I42 {‘Jlfll
M 3.81
U: 0.0!
H: 5.1:
010.01

24(15.4]
L13 {84.6}

Hfllfl}
SOLD.”
[5{ 9.6)
34 [15.4)
0:11.01
3! UN

 
fl...- Percenlage «number! of pancnls with a posilive response flu :x-umr «mount-.5. ural svmmnms. and Schmner. and u

posilivc mspunac I'm at least om: uf [he autonnlibodics l

Reviewer’s Comments

nun—"WM

Treatment groups were balanced with respect :0 age, sex, race. iris coior. weight, and
height. Here were no statistically significant treatment group dxfi‘erence: or treatment-
lay-investigator interactionsfor these demographic categories.
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8.1.1 Efficacy — Objective Signs and Subjective Symptoms

Reviewer’s Comments:

Intent-to-treat population unless noted

Objective Signs

Corneal Staining

SI:PointSeverityScale 
1.7

Day 0 Monlh 1 Month 3 Month 4 Month 6

Month

l+_0.05% gciosLon'ne +01% cgclosporine vehicle l

Reviewer’s Comments:

Corneal Staining

A negative changefrom baseline indicates improvement.

There are statistically significant improvements from baseline in each treatment group at
each visit.

Either concentration ofcyclosporine showed greater improvement than vehicle at all
time points.

There is a statistically significant among-group dtfl'erence at month 6, favoring 0.05%
cyclosporine over vehicle (p = 0.008).
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Categorized Schirmer wI Anesthesia

CategoricalMeans 
 

+0.05% cyclosporine +0.1% cyclosporine vehicle
 

Reviewer’s Comments:

Categorized Schirmer with Anesthesia

A positive changefrom baseline indicates improvement.

Schirmer values were categorizedfrom WM

There is a statistically significant improvementfrom baseiine in the 0.05% cyclosporine

group at month 6.

A statistically significant among-group dtflerence 1's aggroached but not reached at

month 6. favoring 0. 05% cycIospon‘ne aver vehicle (p = 0.066).
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Tear Breakup Time

For TBUT l0 seconds, the number of patients is tabulated.

For TBUT < 10 seconds, the three measurements have been averaged for the worse eye.

TBUT 0.05% 0.1% vehicle

Duration cyclosparine cyclosporine (N=l36)
(N=135 (N=134)

Dal!" “=9

< 10 seconds N N=126 N=l24 N=129
Mm 3.26 3.06 3.09

Month 3 10 seconds N m ”=7

Mean 3.00 2.48 2.95

Mom ~=w

< 10 seconds N N=107 N=101 N=105
‘ Mean 2.97 2.77 3.08

Months N=4

«:1 [0 seconds N N=125 N=124 N=l27
Mean 3.3 l 3 .05 3 .29

Reviewer’s Comments:

    

 

 
 

 
  

 
     

TBUT is similar across groups at baseline. For patients with TB UT < 10 seconds, the

average baseline TBUT was approximately 3 seconds and remained so at month 6.

Statistical significance was not calculatedfor this variable.

Sum of Corneal and Interpalpebral Conjunctival Staining

Among-group differences were statistically significant at months 4 and 6 (p = 0.050 and

0.044). At these visits, pairwise comparisons were statistically significant for 0.05%

cyclosporine versus vehicle.

Other Objective Signs

There are no statistically significant among-group differences found for l) nasal or

temporal interpalpebral conjunctival staining, 2) the sum of nasal and temporal

interpalpebral conjunctival staining, or 4) Schirmer values without anesthesia.
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Subjective Symptoms

Blurred Vision - Symptom Severity

 
SymptomSeverity[0-4) 

Day 0 Month '1 Month 3 Month 4 Month 6

Month .

 

‘+0.05% Exclogflrine "I"0.1 % gcloggorine vehicle 1

Reviewer-’8 Comments:

Blurred Vision

A negative change from baseline indicates improvement.

There are statistically significant improvements from baseiine with 0.05% cyciosporine
at each visit.

There are statistically significant among-group dtflerences at months 3 and 4, favoring

0.05% cyclosporine over vehicle (p = < 0.001 and 0.003).
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Refresh Use (Patient Report)

93 U1 

 

 PerDayUse .0P5-“ toLn3%UILn0'!U)
 

l“ on

 
N

Day 0 1, Month ,1 Month 3 Month 4 Month 6

Iilonth

+0.05% gyclosgzine "I“ 0.1 % gyclosgfine vehicle l

Reviewer’s Comments:

Refresh Use

A negative changefrom baseline indicates improvement.
WHLHMMvHAAb

. x- damn-~- emrrmznu mum-mean 232: w 

W131".

There are statistically significant improvements from baseline in the 0.05% group at each
visit.

There is a statistically significant among-group difl'erence at math 3, favoring 0.05%

cyclosporine aver vehicle (p = 0.028).
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Sensitivity to Light - Symptom Severity

SymptomSeverity[O-4)
  
 

Day 0 Month 1 Month 3 Month 4 Month 6

Month

+0.05% cgclosporine +01% cyclosporine vehicle I

Reviewer’s Comments:

Sensitivity to Light

A negative changefrom baseline indicates improvement.

'Hlere are statistically significant among-group dtfl'erences at months 4 and 6. favoring

0.05% cyclosporine over vehicle {p = 0.020 and 0.008).
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Itching - Symptom Severity

 SymptomSeverity(0-4) 
Day 0 Month 1 Month 3 Month 4 Month 6

Month

+0.05% clo tine +01% clos tine vehiclel

 

Reviewer’s Comments:

Itching

A negative changefrom baseline indicates improvement.

Bath 0.05% and 0. 1% cyclosporine showed statistically significant improvementfrom
baseline at months 3. 4, and 6.

There are statistically significant among-group dilfi'erences at months 3, 4, and 6,

favoring 0.1% cyclosporine over vehicle (p = 0.005, 0.035, and 0004).

Review of NBA 2 [-023: cyclosporine ophthalmic emulsion 0.05%

78



79

 

27

Composite Score - Symptom Severity

SumofAllSymptoms 
Day 0 Month 1 Month 3 Month 4 Month 6

-’-' Month

""’ 0.05% clo rine +0.1% c clos rine vehicle

Reviewer’s Comments:

Composite Symptom Score

A negative changefrom baseline indicates improvement.

There are statistically significant improvementsfrom baseline in each treatment group a!
each visit.

There are statistically significant among-group dijj'erences at months 3 and 6, favoring
both 0.05% and 0.1% cyclosporine over vehicle (p = 0.024, 0.008).
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Ocular Surface Disease Index

0.46  

0.44

0.42

0.4

0.38

0.36SaverltyScale[0-1)
0.34

0.32

 
0.3 

Day 0 Month 1 Morith 3 Month 4 Month 6

Week

+0.05% Clos rine +01% c fine vehicle

Reviewer’s Comments:

Ocular Surface Disease Index

A negative changefrom baseline indicates improvement.

There are statistically significant improvementsfrom baseline at all visits in the 0.05%

and 0. 1% cyclosporine groups.

There are statistically significant amongwgmup differences at months 3 and 4, favoring

0.05% cyclosporine over vehicle (p = 0.046. 0.045).
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Facial Expression Subjective Scale

SeverityScale(1-5) 
Day 0 Month 1 Mon'th 3 Month 4 Month 6

Month

{ +0.05% galosérine +0.1% cicloséorine vehicle I

 

Reviewer’s Comments:

Facial Expression Subjective Scale

A negative change from baseline indicates improvement.

There are statistically significant improvements from baseline at all visits in the 0.05%

and 0.1% cyclosporine groups.

There are statistically significant among-group dtfl‘erences at months 3 and 6, favoring
0.1% cyclospon'ne over vehicle (P = 0.0} 9, 0.044).
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Other Subjective Symptoms

There are no statistically significant among-group differences found for the symptoms of

l) stingingfburning, 2) sandy or gritty feeling, 3) dryness, or 4) pain.

There was disparity in the Investigator’s Evaluation of Global Response to Treatment.

Some investigators rated global response based on their clinical evaluations of the

patients while other investigators queried their patients directly about their response to

treatment. Among—group differences in Global Response were statistically significant at

month 4 for 0.1% cyclosporine (p 5 0.046) and month 6 for 0.05% and 0.1% (p 5 0.046).

Because of the disparity in how investigators recorded and rated this response, these

results and the Treatment Success results generated from them are not easily interpreted.

Responder Analysis

An analysis of responders was performed on the ITT population. Responders were

defined by '
 m—w—uh“a, ---F""" "-------- —-—-.--—......-._. .u-g m-v—flm'

__ ____H V... y...“ p—ruo man-w“.- —.. ________. .,,,_.‘_.___._a.-...-.~I..v- ,_. -
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Reviewer’s Comments:

Responder Analysis

There is an among-group difference at month 6 {p = 0.0!4) which favors 0.05%

cyclosporine over vehicle.

See the comments concerning responder analysis in Secrion 1.2, Study #2, Protocol
192371-003.

Subgroup Analyses

Analyses were performed for the following subgroups: severe, per protocol, Sjfigren’s

syndrome, age, sex, race, and iris color. These analyses support the intent—to~treat

population.

Patients with Sjogrcn’s syndrome were identified as those H~———-—~
‘ _ ._...._,..n- - —-r-— .... un.-..___._,__....~—.. Av‘LPW-‘I-r.b..h"—Nmflrnnu.a._“__aim-H»;- u «2-- ....._-_. ._-..—....

..«m ._..._ _,__‘_
w— -- “._.... - -- - There were no statistically Significant

treatment group differences or treaunent-by—invcstigator interactions for demographics in
this subgroup.

APPEARS nus WAY
ore nammn
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8.1.1 Safety

Visual Acuity

Visual Acuity at Month 6 
 

0.5% GSA 0.1% 05A vehicle

 

 
L‘l% of Subjects with Worsened VA from Baseline

l% of Subjects with Unchanged VA from Baseiine

El % of Subjects with Improved VA from Baseline

 

 

Table 7

Worsening of Baseline VA by More than 3 Lines

- WA.... -.,W..qu --._.. a... __. ,..._,._.....M-.... mm“; . ‘1-u:. 4......»uu4...

.wafl'flm"Wwan—v -..»—.. ._ _.
. . egg—“3m... .-- saw-m- -‘

54.:— ......
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Reviewer-'5 Comments:

Change:from baseline visual acuity were similar across the three treatment groups.

IOP

IOP (average of both eyes) was similar across the 3 treatment groups at baseline. There
were statistically significant (P S 0031) increases in IOP from baseline to month 6 in all

3 treatment groups; however, the mean increases were less than 1 mm Hg and not
clinically relevant. The among-group difference at month 6 was not statistically
significant.

Biomicroscopy

Changes in biomicroscomc findings Mnemsu-mmmmflm ‘.. , , .-:.-,.-y-:.‘---|-w-\'—.'IJA Eel-m.yr: .
‘c-y deg-was! =' ' "' ' ' ' “ ' 'é’3M—2;l.'.aLL'-Er:wr;.'- vz. .....'¢...= .-.u-u.v;‘-‘.._ ..

.‘r "."_-\Auu.fi'w.ly— hum-J“ -..
_ from baseline were similar across

the 3 treatment groups. The majority of patients in each treatment group showed no
change in any parameter at any follow-up visit.

Only nine patients had very severe (grade 4) biomicroscopy ratings at any follow-up visit
in any category, and these were evenly divided among vehicle and cyclosporine treatment
arms.

Reviewer-’5 Comments:

There were no clinically significant among-group difi‘erences in visual acuity, IGP, or
biomicroscopy.
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Pharmacokinetic Results

During the Vehicle-Controlled Masked Treatment Phase, 338 blood samples were

assayed for trough cyclosporine A concentrations: 131 samples at Day 0, 113 samples at
month 1, and 94 samples at month 6.

Trough blood concentrations of cyclosporine A were below the limit of quantitation

(BLQ) of 0.1 ng/mL at all visits for all patients in the vehicle group (112 samples) and at

all visits for all patients in the 0.05% cyclosporine group (113 samples).

Trough blood concentrations of cyclosporine A were quantifiahle in only 6 samples from
6 different patients in the 0.1% cyclosporine group: WWW

month 1, amJ >-- ‘ _, A n ' “UM" Concentrations were BLQ at all

other visits and for all other patients in the 0.1% cyclosporine group (107 samples).

 

Mean trough blood concentrations of cyclosporine A were BLQ in the vehicle, 0.05%

and 0.1% cyclosporinc emulsion groups at day 0, month 1 and month 6. Comparison of
the trough blood concentrations after 1 and 6 months treatment indicated no detectable

accumulation during multiple ocular dosing.

”FEARS THiS WAY
Cl!- BREGEEAL
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Adverse Events Monitoring

Table 8

Number (%) of Patients with Adverse Events Reported 3%, Regardless of Causality

COSTART body system/ 0.05% Cyclosporine 0.1% Cyclosporine Vehicle

Preferred term N=135 (%) N=134 (%) N=136 (95)

 
 

 

u 52>

M 3-0)

u 22)

Infection sinus 4 ( 3.0)

M 0.»

“mm mm

7(52) 4w»

an an at 2-2)

m m

5(3.7) “5-9)

w m

u on mm

mm m

 

 
 
  

11( 8.1)

9( 6.6)

4( 2.9)

3 ( 2.2)

4 ( 3.0)

7( 5.1)

5 ( 3.?)

   

The most common ocular adverse event was burning, which appeared to be dose-related

and was reported for 17.0% (23/135) of patients treated with 0.05% cyclosporine, 21.6%
(29/134) of those treated with 0.1% cyclosporine, and 8.8% (12/136) of those treated with

vehicle. Other ocular adverse events reported by 3% to 8% of patients in either of the

cyclosporine groups (in order of decreasing incidence) were eye pain, pruritus, stinging,
visual disturbance (most often blurring), discharge, foreign body sensation, conjunctiva]
hyperemia, and epiphora. Other ocular adverse events reported by 3% to 6% of patients
in the vehicle group were visual disturbance, irritation, and pmritus.
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Serious Adverse Events

Table 9

Serious Adverse Events Regardless of Causality: Patient Listing

3 !
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..:. -- .t _ . ._ . .. .w-cvh'~ 4.... """"" ‘3-
- ”.9 u— 1.:-wamu.. H. ...-.. .__.._ m...“ h. .1. Wflw.» ___._-4.:1W'----- -.:‘ .

8.1.1 Reviewer’s Summary of Efficacy and Safety:

There are statistically significant among-group dtfferences favoring cyciospon'oe over
vehicle in at least one objective sign and at least one subjective symptom This satisfies
protocol criteria for efiicacy.

Adverse experiences appear mostly limited to mild to moderate ocuior events. There

were no increases in the occurrence of systemic or ocular infections.

APPEARS ‘I'HIS WAY
0H ORIGIN.“
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8.1.2 Study #2 Protocol 192311r 1-003

Title: A Multicenter, Double-Masked, Randomized, Vehicle-Controlled,

Parallel-Group Study of the Safety and Efficacy of Cyclosporine 0.5% and

0.1% Ophthalmic Emulsions Used Twice Daily for Up to One Year in

Patients with Moderate to Severe Keratoconjunctivitis Sicca

Objective: To evaluate the safety and efficacy of cyclosporine 0.05% and 0.1%

ophthalmic emulsions compared with vehicle in patients with moderate to

severe kcraloconjunctivitis sicca (KCS).

Study Design: Study design was identical to Study #1, Protocol 192371-

002 except that pharmacokinetic parameters were not
obtained.

Test Drug Schedule: _ Identical to Study #1, Protocol 192731-002.

 

 
No. of Patients Enrolled

mm m

w;--I} 1%

2696 293-301. 399.-394;

404-406; 416-42];

464-466; 581-583;

a596
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No. of PatientsEnrolled
Investigator (belosporlnc Patient

w m
V » 278-283; 423-430:

SIB-52M; 599

0(“6..- “[319: 438490
22 1 -229

 
H}.

 

 
 

  
fi._..,.,fl,.......-us--.---._H   

 

 
 

r ,__..’ mum—mum]

302-310; 407-415

.M — #ll-h'fl'h‘fll'n .- 9.4.... .

326; 395403;

497-505

III”2-214 r
I.-269-211
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10l-I 15: 213;
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 353-361: 389-391

10 521-532; 560-5'”;

590-594

Same as Same as above

128; 144—148;

173—] 8?; 329—330;

330-388; 437-439

H-

5 3 3 -544‘. 53'?

f

I 260-268: 344-352;
467-487: 575-577:

534-586

EV" [29-137; 230-244

272-276; 284-292
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WflflW-a

“6-127; 320-325
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461 41-63: 545 4552
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149-160; 573-580
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8.1.2 Study Design

Study design was identical to Study #1, Protecol 192371-002 except that

pharmacokinetic parameters were not obtained.

Study Medications:

Identical to Study #1, Protocol 192731-002 (review page 8)

Study Masking:

Identical to Study #1, Protocol 192731-002 (review page 9)

Inclusion Criteria:

Identical to Study #1, Protocol 192731-002 (review page 9}

Exclusion Criteria:

Identical to Study #1, Protocol 192731-002 (review page 10)

Efficacy Criteria:

Identical to Study #1, Protocol 192731-002 (review page 12)

Sponsor must show a statistically significant difference between the active treatment and

vehicle for 1 objective sign and l subjective symptom.

Safety Criteria:

Identical to Study #1, Protocol 192731—002 (review page 14) ._.._-—-—-—-—~
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Schedule of Visits and Measurements (continued)
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Patient Disposition and Demographics

472 patients were enrolled - 158 in the 0.05% cyclosporine group. 158 in the 0.1%
cyclosporine group, and 156 in the common vehicle group.

For the 6-month Vehicle-Controlled Masked Treatment Phase, the first patient was

enrolled in August 1997. Last patient exited this phase September 1998.

365 patients finished the Vehicle-Controlled Masked Treatment Phase (365/472 or

77.3%). 107 patients discontinued the protocol — 31 due to adverse events, 5 due to lack
of efficacy. and 7| due to other reasons.

  

  

  
 

  

  
  

 

Table 11

Patient Disposition

ITT Popuiation

005% Cwloswine

   
  

uation/

 

 

 
 
 

 

     

 l4(8.9%)

0(0%)

309%) 0(0%)

Autoantibody Tests

|I
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Table 12

Demographics - Age, Race. Sex, Eye Color

I'I'I‘ Pepulation

Study 191371-002 Study 192371.003

Age. N _ ISIS
Mm (SD). years . .. . 60.8
Range . - . - . . - . - ' 28.! -89.0

Race. N (‘5‘)
Caucasian 107 (19.3) 103 {76.9) 102 (75.0) -. I40 (33.6] 142 (9| .0]
Black 4( 3.0} 7( 5.2) 9( 6.6} -..' 9( 5.?) 6( 3.8!
Asian SI 3.?) 5{ 3.7} 6[ 4.4] . . i( 0.6) 0! 0.0!
Hispanic HM I33) ”(14.2) 13(113) .' . .- ?( 4.4) 3! 5.1!
0‘th 1 [ 0.?) [H 0.0) H 03] . H 0.6) 01 0.0}

21(!S.6) 3| (23.1) 35 (25.7] 33 Ill?) ZEN-1.6} 2405.4!
”4 (84.4) |03 (76.9) IO! {11.3} LEO (33.3! US$5.14) [31014.6]

his Color. N ('70) Blue 4| (30.4) 37 (27.6) 45 (33.1] 56 [35.4) 58 (36.?) 64011.0}
Brown 65 (43.1) 64 (47.8) 66018.5} 61 (38.6} 63 (39.9) 50 {32.1 3
Green IT 5.2) 14 [ 10.4) 3 {2.2) [3( 8.2) |2( 7.6) I§( 9.6)
Haze] 22 “6.3) 18 “3.4) 22 (I621 26(l6.5} 20(125') 2-1 [15.4)
Black mom 0(0.0) 0(00} 0(00) 2( I3) (“0.0)

0(0.0] H0?) 0(0.0) 2[ l3) 3(19) 3(13)

Sjogren5 patient 28. 2% 29 1% 27. 2‘1 36. ”HE 213% 34.6"
(38Il35) (39.034) (37.036: (581158] [44!!53) (S4H56)

New C:A = nelosporine ophthalmic emulsion. SD = standard dctnation
a Pcn‘enlage (number) of patients with a positive response fut ocutar spnptnrru. ul'al symplom, and Schimlet. Md :1

positive m-smnsc for at least um: of (he aumanlibodies (ANA. RF. Sjogren A. Sjugk‘ll B].

Reviewer’s Comments

'I'reatment groups were balanced with respect to age, sex, race. iris color, Weight, and

height. There were no statistically significant treatment group dtfi‘erences or treatment-

by-investigator interactionsfor these demographic categon'es.
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8.1.2 Efficacy -— Objective Signs and Subjecti ve Symptoms

Reviewer’s Comments:

Intent-to-treat population unless noted.

Objective Signs

Corneal Staining

SixPointSeverityScale
 
 

Day 0 Monlh 1 Month 3 Month 4 Month 6

 o o rine vehicle"

Reviewer’s Comments:

Corneal Staining

A negative changefrom baseline indicates improvement.

Baseline mean corneal staining scores are significantly higher in the 0. 05% and 0.1%

cyclosporine groups than in the vehicle group (respectively, 2. 72, 2.70. and 2.52; p =
0.036).

There are statistically significant improvements from baseline in each treatment group at
each visit.

There are no statistically significant among—group differences.

Review of NBA 21-023: cyclosporinc ophthalmic emulsion 0.05%
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Categorized Schirmer wt Anesthesia

 

 CalagorlcalMeans 
 

+0.05% cyclosporine +0.1 "/0 cyclosporine vehicle

Reviewer’s Comments:

Categorized Schirmer with Anesthesia

A positive changefrom baseline indicates improvement.

There are statistically significant improvements from baseline in the 0. 05% and 0.1%

cyclospon'ne groups at month 6.

There are statistically significant among-group differencesfavoring both 0.05% and
0.1 % cyclosparine over vehicle (p 0.001).
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Tear Breakup Time

For TBUT 10 seconds, the number of patients is tabulated.

For TBUT < 10 seconds. the three measurements have been averaged for the worse eye.

[

Reviewer’s Comments!

. W“... “ya‘ow-m(.mn-wchmo'wmm- “roux”... - an.“ ”we“ .

Other Objective Signs

There are no statistically significant among—group differences found for 1) .......,.

W. .. a» W" ' ‘erpalpebral conjunctiva]
or 4) categorized Schirmer values without anesthesia.

Statistically significant improvement from baseline (p 0.05) was.seen“for all treatment
groups at most follow--up visits for 1Wmuwwmmgemexwmmdnm .-:—-~-~~---:'-'-"'"""" ”"H -“"‘-'=-=~-- w-‘u- .. --u'

- \jih.T4\=‘rWi.-<Wmmn'(fir l“‘~""IF~J-1“W\ we: ,
_ fl _ _. or 4) categorized Schirmer values

without anesthesia.

Review of NBA 21-023: eyelmporine ophthalInic cmlllSion 0.05%

101



102

50

Subjective Symptoms

Blurred Vision - Symptom Severity

SymptomSeventy(0-4) 
Day 0 Month 1 Month 3 Month 4 Month 6

Month

 

+0.05% cyclosporine +0.1% cyclosporine vehicle I
 

Reviewer’s Comments:

Blurred Vision

A negative changefrom baseline indicates improvement.

There are statistically significant improvements from baseline with both 0.05% and 0.1%

cyclosporine at 6 months.

There are no statistically significant among-group di erences

Refiew of NDA 21023: cyclosporine ophthalmic emulsion 0.05%
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W Use (Patient Report)

PetDayUse 
Day 0 Month-1 Month 3 Month 4 Month 6

I Month

[+0.05% cgcloifing+0.1 °/o cyclosgg'ne vehicie l

Reviewer’s Comments:

Refresh Use

A negative chanee from baseline indicates improvement.

wanna—“sh“...nfimwummwhr—‘W' ' "M'HEL-arawwww‘m '— ‘u --

r-.‘1Wm:'fl-\uh" d: _, .§. . .. .. . ..:-. s n... .._-,...-'_¢,._.:-;;.—¢._‘_ 2.} -. ”PM _ L __ ""vl:.-"§V\I"'Vh1g K-«m: -

There are statistically significant improvementsfrom baseline with 0.05% and 0.01 %
cyclospofine at months 4 and 6.

A statistically significant among-group difi’erence is amroached but not reached at

month 6, favon'ng 0.05% cyclosporine over vehicle (p = 0.087).

Review of NBA 2l-023: cyclosporine ophthalmic emulsion 0.05%
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Global Response to Treatment:

'_- Baseline and Change From Baseline

Table 13

 

0.0“ cyclotporine 3.1% cyclosparlni Vehicle
lN-IEP] [urns] Ell-256i F-va_-_e a.

Month 1
N 146 110 112 0.53;
cowl-uh Cluansd ] I 3.7!) 0 l 9.3‘] . I 0.1"]
all-an. Cloned. 1 .' 0.71) 3 I 2.2!! '. I 0.“:
Marked acupcnm 5 . 3.“) 10 I' 1.:‘1 'P t 4.95:
maratu Ream-Isa 21' : L'J_5II 20 I '_I.n] 2-.1 ( 14.1w
Slight. Response 53 I 36.3‘] 54 i 38.5“ 51 I 33.0“
condition well-«med 56 E SEAN] t‘r I. 33.6“ 5! I 37 3“.
(‘nraltian Kenton-I11 '! Z 7.1‘} l‘ | ILEE' .‘u l .1 ;'.‘Il

math 3
H 150 149 H“ D 63'.
Cumlutel'l' Cleared I] ' 3.0!} 0 r C33!) 3 t 0.3“
AlnuaL Heated U 3.0“ 2 - _ .u) . I o 2":
Marked lemma '3 . 2.1“. 3 l 5 .H'. 3 l 3 u:
Imarate Response 20 : 9. 5‘] H t 7?. HI! 7-9 1 H. In
51191“. Remus 55 i 35.}II 58 { 5.2!] 3'. 1 34.7!)
Condition Unchanged '5? ' "5.011 :8 s 23".] '3‘] { “18's,
Candi: ion worsened. 8 5. 3%] 9 I 5.1!} 5 I: II . 1i:

mach I'.
N 150 He H'- ”.223
leetelv Clone-I1 1 ' 1L7“ II |_ Iii-M - t DJ“;
Alma: Cleared 3 Luv 2 t .4" 2 I 1.“:
Marked. lessensc b 1.01.: ID 1' Lil! L‘. I $.51.)
Moderate Rosmse 3] 29.09.: 1.4 1, 91.3%] 7' { 'IILJI}
Slight. Ila-spans: 56 31233! 66 i 3..."! 45 I 335!“
Condition unclwnqod 44 23.31: 51 I 31.531 '35 I 33.12:
Condition worsened .’_ 1 I .‘m' 5 I 3.“: i l 6.1“

math 6
N 15]. 1‘! H? BABE-1
Cnmlarelv Clear“! {1 ' 3.0“ n l 1'. .fi-Q} 1" t “.05:
Aims: flawed 5 6.0" 4 l 2.1“ 5 I tn!
Marked ficnpcnoc I!) 9.9%? 18 f L2.21I '_I I 9.51.]
Moderate Response 26 17.2%) 12 t 2'. 6|: 3-} I 19.0“
Slight. Respcnse d9 . 52.5%] 11 I ‘."r."I} 2-} I 34.0“
CundLLian Unchanged 46 30.5%: :15 I' 3“..th 11.5 I 31.3“
Condition l’icrsened S 4.0%) B i 5 All} 3 l 2.0%}

In] CompleEELy Cleaxed - :50: improvenut: Alums: Cleared approximately 9-1! wrovemenzi Marked. Res-posse
Approximately 75's improvmnont: Moderate Hospcnsc ~ approximately 501 immrcment: Slight. Response -
anoreximtely 253 improvement.

::| Amcnq—qrouo p—valucs are 1'13: CHE. test.

Reviewer’s Comments:

Among-group difierences are statistically significant at month 3 (p = 0.031). Pairwise

comparisons show statistically significant greater responses for the 0.1% cyclosporine

group thanfor the 0.05% cyclosporine and vehicle group;

There was disparity in the lnvestigator's Evaluation ofGlobal Response to Treatment.

Some investigators rated global response based on their clinical evaluations of the

patients while other investigators queried their patients directly about their response to
treatment.

Because of the disparity in how investigators recorded and rated this response. these

results and the Treatment Success results generatedfrom them are not easily interpreted.
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1H.

 
Other Subjective Symptoms

There were no statistically significant differences among the treatment groups at baseline
for any of the symptoms except buminglstinging, where the mean for the 0.05%

cyclosporine group was significantly higher than for vehicle (respectively, 2.32 and 2.01;
p = 0.050).

There are no statistically significant among-group differences found for the symptoms of
1) sensitivity to light, 2) dryness, 3) sandy or gritty feeling, 4) stinging/burning, 5) pain.
6) itching, or 7) composite symptom score.

Statistically significant improvement from baseline (p 0.05) is seen for all treatment

groups at most follow-up visits for I) sensitivity to light, 2) dryness, 3) sandy or gritty
feeling, and 4) itching.

There are no statistically significant among-group differences in the Ocular Surface

Disease index or Facial Expression Subjective Scale at any time point.

APP£ARS YHIS WAY

0?! [‘QIGWJL
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Responder Analysis

  

  
+0.05% Clo ine +01% clos tine vehicle

Reviewer’s Comments:

Responder Analysis

The responder analysis does generate an among-group difference that is statistically

significant at month 6 (p = 0.012), with responder rates of42.6% ofpatients in the

0.05% cyclosporine group, 46.2% in the 0.1% cyclosporine group. and 29.2% in the

vehicle group. Pairwise comparisons are statistically significantfor 0. 05% and 0.1%

cyclosporine vs. vehicle (p = 0.030, 0.007).

In reviewing the protocol, it is not clear that the responder designation wasformulated

prior to initiation ofthe study. It is certainly not a previously established objective Sign

or subjective symptom categozyfor the establishment of efl‘icacy.

Review of NBA 21-023: cyclosporine ophthalmic emulsion 0.05%
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Subgroup Analyses
 

Analyses were performed for the following subgroups: severe, per protocol, Sjogren’s

syndrome, age, sex, race, and iris color. These analyses support the intent—to—treat

population.

patients with Sifimen’s svndrome were identified as thus:
. ._umw:wom - .

.V .t. (”flu—awmur 'WRWWWWMWEw—M-«url-r.—.\I=_*—mw.fit'-"'xm_n;pe- ._-__ 

Ab . =——.r.«m7 .m-N A . . . _‘.y,---.u—A‘r"1I:-’—"“fi-"V." Tun -—

flare were no statistically significant
treatment group differences or treatment-by—investigator interactions for demographics in
this subgroup.

APPEARS nus WAY
on CRIGINAL
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8.1.2 Safety Criteria:

Visual Acuity

Visual Acuity at Month 6

100% ‘
90%

80% ' '

70%

60%

50%

40% _ E .  
0.5% CSA 0.1% BSA vehicle

 

[1% of Subjects _wi't“h Worsened VA from Baseline
I% of Subjects with Unchanged VA from Baseline

EPA: of Subjects with Improved VA from Baseline 

Review of NBA 21023: cyclosporine opthalmic emulsion 0.05%

108



109

 
Table 14

Worsening of Baseline VA by More than 3 Linesiii-

3

Reviewer's Comments:

Changes from baseline visual acuity were similar across the three treatment groups. ‘

IOP

FOP (average of both eyes) was similar across the 3 treatment groups at baseline. There

W
Wm gnu—W  um“.a

.-..._ . --....,.—.-J.Awfl.‘w4fl"mW'W
_,dflwwmmwmh_\ -. mm........ u... Wyn-4»..—
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Biomicroscopy

Changes in biomicroscopic findings { - g..t-t._-.f._nw,.flmmw_
..._ ._._._.. .--.-.\-;__c._:_¢.:4'r' TM"='”'12?mhswmmammusmhrmuufi _. .. . - ““V‘T3:! ' ' 'U" _ - u

. _ d“3{cfivavia'sm,-...wswwa:.fi.g..
- from baseline were similar across

the 3 treatment groups. The majority of the patients in each treatment group showed no

change in any parameter at any follow-up visit, with the exception of tear film debris
where almost one—half the patients had improved from baseline to month 6.

Only seventeen patients had very severe (grade 4) biomicroscopy ratings at any follow-up

visit in any category, and these were evenly divided among vehicle and cyclosporine
treatment groups with the exception noted below.

 

Reviewer’s Comments:

There were no clinically significant amonggroup (inferences in visual acuity, IOP, or
biomicroscapy. '

APPEARS THIS WAY
(IN ORIGINAL
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Adverse Events Monitoring

Table 15

Number (%) of Patients with Adverse Events 3%, Regardless of Causality

COSTART body system] 0.05% Cyclosporine 0.1% Cyclosporine Vehicle

Preferred term N=158 (%) N=158 (%) N=156 (%)
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The most common ocular adverse event was burning, which was reported for 15.2%

(24/158) of patients treated with 0.05% cyclosporine, 13.9% (221158) of those treated

with 0.1% cyclosporine, and 5.8% (9/156) of those treated with vehicle. Other ocular

events reported by 3% to 6% of patients in either of the cyclosporine groups (in order of

decreasing incidence) were conjunctiva] hyperemia, photophobia, slinging, visual

disturbance (most often blurring), discharge, eye pain, irritation, pruritus, and foreign

body sensation. Other ocular events reported by 3% to 6% of patients in the vehicle

group were visual disturbance, discharge, eye pain, and prun'tus.

Serious Adverse Events

Table 16

Serious Adverse Events Regardless of Causality: Patient Listing

Review of NBA 21-023: cyclosporine ophthalmic emulsion 0.05%
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There were 3 deaths during the study. L _ WWW“...

WJ, .9... afimwgwnamm‘.fi=§miuwW.BeM—dewk=ih gaunt... .., ,. m _ , . (.

-uwtutwmwtrnwrmxlnw *WV-W'WW‘”hm- ””‘u' ""‘"‘"° “ta «ox-new”: s. ._ -.

 “.«W‘upun-uhh _. _ __._...-.._- .. um.

8.1.2 Reviewer’s Summary of Efficacy and Safety:

There are statistically significant among-group dfierences favoring cyclosporine over

vehicle in at least one objective sign and at least one subjective symptom. The subjective

symptom that demonstrates statistical significance (Global Response to Treatment)

appears to have been evaluated differently by difi’erent investigators. Some investigators

rated global response based on their clinical evaluations of the patients while other

investigators queried their patients directly about their response to treatment. The

protocol does not clearly state which of these evaluations was originally intended.

Several other efiicacy variables approach anwng-group statistical significance in
Protocol 192731-00}. See below.

Otjective Signs Approaching Ammg-Grmp Suljectivc Symptoms Approaching Among-Group
Statistical Si ificanoe" Statistical Si ificance“

Corneal Staining Symptom Severity. Dryness
Month 4 p = 0.09! Month 1 p = 0.070

Month3 p=0.123
Mombfi p=0.150

 

Symptom Severity, Sandy or Gritty Feeling
Month 6 I = 0.106

Symptom Severity. Blurred Vision
Month 1 p = 0.210
Month 6 n = 0.263 
 

* favoring 0.05% cyclmpor'me over vehicle

Adverse experiences appear mostly limited to mild to moderate ocular events. There

were no increases in the occurrence ofsystemic or ocular infections.

Review of NDA 21-023: cyclosporinc ophthalmic emulsion 0.05%
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8.1.4

Title:

Objective:

Study Design:

Study #3 Protocol 192731-001

A Dose-Ranging Study Evaluating the Safety, Tolerability, and Efficacy

of Cyclosporine (0.05%, 0.1%. 0.2%, 0.4%) and Vehicle Ophthalmic

Emulsions in the Treatment of Moderate to Severe Keratoconjunctivitis

Sieca (KCS)

To evaluate the safety, tolerability, and dose-response efficacy of

cyclosporine 0.05%, 0.1%, 0.2%, and 0.4% ophthalmic emulsions

compared with the vehicle of cyclosporine in patients with moderate to

severe keratoeoujunctivitis sicca (KCS) with or without Sjiigren’s

Syndrome.

A randomized. multiceuter (9 sites), double-masked,

parallel-group, dose-response study.

Test Drug Schedule: All subjects received either eyelosporine 0.05%, 0.1%,

Investigators:

0.2%, 0.4%, or vehicle of cyclosporine 0.2% emulsion
bilaterally, BID for 12 weeks.

H) # No. Enrolled

_ ______________‘~ (0200) 13 subjects

“W (0470) 13 subjects

(2362) 19 subjects

Review of NDA 2 [-023: cycIOBpOrine ophthalmic emulsion 0.05%
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(1438) 24 subjects

% ~ ‘W

«JWV

”W (2363) 5 subjects

; MWWM9W'_|

(2365) 17 subjects

' '-’ ‘urdv-M b .. -

W‘s-.5

(2090) 10 subjects

“WWV-wx1M4.» (2366) 33 subjects

W“ (2057) 28 subjects

8.1.4 Study Design

This was a prospective, double-masked, randomized, parallel-group, multice'nter trial in a
study population of 162 subjects with keratoconjunctivitis sicca (with or without

Sjfigren’s Syndrome). Patients with apparent M” were excluded.

Subjects were randomized to receive either cyclosporine ophthalmic emulsions 0.05%,

0.1% 0.2% 0.4% or vehicle of O.2% cyclosporine ophthalmic emulsion bilaterally BID
for 12 weeks_ “HMuW-mxnwwa.mt. '4-w—w-sfnan-um --—-'-inlr.o‘-\ -

Study Medications:

o Cyclosporine 0.05% ophthalmic emulsion (Allergan formulation number 8736K)

contained: 0.05% cyclosporine .m. ~.-.- «men-mwas-ww- -- -:‘:2. .1fla-Iu‘grnw.v"|flu,_. . ...... JMz‘Gwvn..4.'nf'4: “-2- .5.w~xw”,.._fica,\__flflw_,____
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o Cyclosporine 0.1% ophthalmic emulsion (Allergan formulation number 8735K)

contained- 0 1% cyclosponnc’ Wan'm-thtfl‘uo': - 14-2-4..'.- .1331- 
- M_-M...Wn.“—...JI‘L‘US‘M-amu' .._ =._“w.,-._.u;n—~-..~.— . ... ...... -

o Cyclosporine 0.2% ophthalmic emulsion (Allergan formulation number 8734K)

contained: 0.2% cyclosporine,
m. new...mm.hmma.~wmtuxm.wm_ _ _

.- a L Ax;- .-,.ar-"-: -'.': -' “-35.91%“ ' ,.--':- n. - .
I.” _ Nflw ..a‘n»"-""h'-"v .. . J . I «oer-....

.--'--.vv-r.-.-. - -- -

0 Cyclosporine 0.4% ophthalmic emulsion (Allergan formulation number 8?33X)

contained: 04% cyclosporine,r. .3 l.”1"*‘:.’-‘" I‘e'flw-clifig—‘v-

, ”...“;‘mw...- ,_,.-_._1. 1.4“...” «my--

3.3,;”a2-,:«asreumm "Wt-$1“ _-'.""‘»""-"-1-;a-""U4 --...,._,.. .

0 Vehicle of cyclosporine 0.2% ophthalmic emulsion (Allergan formulation number
8747K) contained. . --.. a... ...-1 . *w‘v3’Mb-A-vJ-ux—u “NH-W-

 . a

‘ _¥._._,n,,--_---.. . _. L.- '. ' '. -.'.-‘:_.' .---.- : . _

0 Refresh® (Alleraan formulation number 7447K} containszw. ......._.. P'br-v‘n._n._‘ ___.:m rm awm-uua;u.—-..»z .... ...
--~‘W,h.’hi"—Kg”=~o1
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Study Masking:

Two unit doses were sealed in a two-compartment plastic pouch (one unit dose per

compartment). Sixteen pouches were sealed in a packing box. Each pouch and box was
coded with a shipment number and was labeled with the number of the subject to whom

the packing boxes were given.

Each time a packing box was dispensed to a patient, the tear-off portion of the label was

attached to the patient’s case report form. If necessary for medical reasons, the

investigator could irreversibly unmask the tear-off portion of the patient’s medication

label. No patient's medications were unmasked in this study.

Inclusion Criteria:

Wash-out Phase

0 Male or female of legal age of consent

0 Signed consent form

0 Patient had to be preperly motivated and willing to cooperate with the investigator by
following the required medication regimen and accurately completing diary records;

patient had to be willing and able to return for all visits during the study

0 Female patients of childbearing potential had to use a reliable form of contraception,
as determined by the investigator, during the study and for one month following the
end of the study. A female was considered of childbearing potential unless she met
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one of the following criteria: was post-menopausal, had no uterus. had no ovaries, or

had a bilateral tubal ligation.

o A negative urine pregnancy test result for women of childbearing potential

0 Normal lid anatomy and blinking function
. y n: dram—ti“... ,s..w~.-.‘--Mt» __ u -~--’- menu .43‘$‘3;g13¢‘._"gvflf.

- Diagnosis of KCS with continued objective signs despite conventional treatment,

which may have included artificial tear drops, gels and ointments, sympathomirnetic

agents and parasympathomimetic agents

1) Schirmer (without anesthesia) : meammmynisuw

2) If Schirmer (without anesthesia) is .m Schirrner with nasal stimulation 2
'imw.bimmwnh;m. .

0 Corneal punctate fluorescein staining 2 erm

o The following topical or systemic medications were allowed as lohg as the patient
had been on a stable dose for:

At least 30 days prior to screening visit:

_..———--—~

At least 90 days prior to screening visit:

- Estrogen-progesterone

- other estrogen derivatives

Treatment Phase

0 Diagnosis of KCS with continued subjective symptoms and objective signs despite

conventional management with

l) Schitmer (without anesthesia) : F—-~«—~..«»-- M....._.M.M_

2) If Schirmer (without anesthesia) is .1»- Schirmer with nasal stimulationa... math)». .,..;.. e...— air-Ml. a. :.—-

. Corneal punctate fluoroscein staining 2 -

0 At least one subjective symptom of ocular discomfort (buminglstinging, tearing,

diSChargc, itching, foreign body sensation, blurred vision, dryness, photophobia,

sorenesslpain}

 

_ ..,.,“.. __ .sfu—RS. _r:\,i:
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Exclusion Criteria:

 

Concurrent involvement in any other clinical trial within the last 30 days involving an

investigational drug/device or participation in a clinical trial within the last 30 days
preceding the screening visit

Female patient who was pregnant or nursing, or planning pregnancy during the study,

or thought she may have been pregnant at the start of the study

Altered level of consciousness, memory, or mental status that was expected to

interfere with study compliance and diary completion

Uncontrolled systemic disease or the presence of any significant illness that could, in

the judgement of the investigator, have jeopardized patient safety or interfered with

interpretation of the results of the study (specifically excluded - patients with
Parkinson’s)

Required use of topical or systemic medications, less than 30 days prior to screening.
which may affect dry eye. These included:

- General anesthetics

- Antiparkinsonian agents

Required use of topical or systemic medications, including cyclosporine, less than 90
days prior to screening, which may affect dry eye

Known hypersensitivity to any other components of the study or procedural
medications '

KCS patients who had Schirmer readings without anesthesia,

(Sontact lens wear during study
Frank ocular infection or non-KCS inflammation

Corneal disorder or abnormality that affected corneal sensitivity or normal spreading
of the tear film (except SPK)

Active severe blepharitis or obvious inflammation of the lid margin, which in the

opinion of the investigator, may have interfered with study interpretation

Occlusion of the lacrinial puncta (temporary or permanent) within 3 months prior to
study entry -

Presence of neurotrophic corneas or history of anterior segment surgery‘or trauma,

which could have affected corneal sensitivity (including cataract surgery)
-_ .. ,;. «#xwflrm wax-n. . ”fir-vain,“ . ”WW—dunnmefl-fivflumiw w: .

“imai-ifi‘:eke/Wm has“: .

Required use of any concomitant ocular medication other than a standardized regimen
of glaucoma medications and the artificial tears supplied by the sponsor

History or presence of --—-~

Efficacy Criteria:

Primary efficacy measures were Schirmer tear test (without anesthesia), SPK, and

symptoms of dry eye (from patient‘s diaries and CRF queries).
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Secondary efficacy measures were tear film debris, rose bengal staining (RBS), tear

breakup time (TBUT), brush cytology, tear meniscus, meibomian glad health, tear

proteins, facial expression subjective rating scale, Ocular Surface Disease Index©

(OSDI©), Refresh® use, and treatment success (investigator’s global evaluation of

response to treatment).

Variables assessed by investigators at screening, baseline, and appropriate follow-up

visits. Subjective variables reported at scheduled visits and in weekly diaries. Global

evaluation evaluated only at follow-up visits.

Efficacy Measures:

. _ 4.....ujaf4mmt" .-.-,..s,;.— -

meH-ifiemmnrm .

mfi.fl1rm.fisnwg““3‘ w

Wanapsmflth} _ __

ermwm-w.=m :7 t . . ,_

E ”.mni‘Wfl-V‘Efia '-- .‘- .-;u_.-.—._ . __ _

Wfi'fi-fl'fi'w -
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Safety Cn'teria:

Safety variable evaluated during the study were vital signs, visual acuity, IOP,

biomicroscopy, conjunctiva] microbiology (at four selected study centers) , CBC, blood

chemistry, whole blood cyclosporine concentrations. and adverse events monitoring.

Table 20

Schedule of Visits and Measurements

.. , h-

Key to Abbreviations

“H‘%:._r_._.-—. n-.-..- . v'gr.“--<'F*"':".4:--~-r:.-. .. -. . _ .___._m__,__. _ _ .
W4.544! ‘ .. . ..-. --.-m.-.>-.

WM“""'“ ”WWW—l"- ' .. I _. ‘-'""""""‘?‘"“'"—-~.~-..... -.-.:-"".'..K.::.vy ..__.1_
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Subject Disposition and Demographics

2!? m.

The target sample size was 30 evaluable patients enrolled per treatment group (total =
150). 162 subjects were enrolled — 3! in the 0.05% cyclosporine group, 32 in the 0.1%

cyclosporine group, 34 in the 0.2% cyclosporine group, 32 in the 04% cyclosporine
group, and 33 in the vehicle group.

First patient enrolled May 1995. Last patient exited February 1996.

150 subjects completed the protocol (completed treatment and post-treatment phase as
planned). 12 subjects discontinued the protocol ~ four due to adverse events, three due to

personal reasons, one due to noncompliance, one due to concomitant therapy, one due to

missed visits, one due to baseline elevated serum creatinine, and one subject voluntarily
exited.
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Table 21

Demographics — Age, Race, Scx, Eye Color

I'IT Population

Cyclosparlne

—-m 0.“?

Age. N
Mean (SD). years
Range

Racc. N (%)
White
Biack
Asian

Hispanic

Iris Color. N Mr}
Blue
Brown
Green
Biack
Hazel
Other

Note:

33
61.2

37.7 - 87.7

28(843)
3( 9.l)
l ( 3.0)
I ( 3.0)

S ([52)
HHS-1.8]

)0 {30.3)
13 (39.4)

o “8.2)
0( 0.0)
4(l H
00/00)

3|
53.5

35.7 ~ 80.0

28 (90.3)
IN 9.7)
O( 0.0)
0t 0.0)

4 [12.9)
23‘ (87.1]

900.0)
1203.7)
3( 9.7)
H 3.2)

609.4)
0( 0.0)

9(2):.”
11(511)
0g 0.0)
(H 0.0)
6 l ”1.3)-
O( 0.0]

Stlalj'p
29(853)

32
58.9

33.0 - 32.4

39(9043}
2{ 6.3)
{H 0.0)
Ii 3.))

9 (28.”
’23 (71.9)

”€34.“
HIE-1.4)
5(I5.6)
0! 0.0]
402.5}
1( 3.”

[450395)
II{ 7.4!

I 1 0.6)
M 2.5)

26 [16.0]
HMS-1.0)

5) (M51
65 (40. | I
I? [10.5)

I ( 0.6]
21116.7)

I I 0.6}

   
so = standard deviatio’n

Reviewer-’5 Comments:

There were no statistically significant among-group cflflerences for any of the above
demographic categories.

APPEARS THIS WAY

[IN ORIGINAL
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8.1.4 Efficacy —- Primary Efficacy Measures and Secondary Efficacy Measures

Reviewer’s Comments:

Intent-to-treat population unless noted. Weeks 14 and 16 constitute the 4-week post-

treatment phase.

Primary Efficacy Measures

SPK - Corneal Staining

SPKSeverity(Scale0-3) 
Week 0 Week 4 Week 8 Week 12 Week 14 Week 15

Week

 

|+Vehicle +0.05% CsA 0.1% CSA +02% CsA +0.4% 03A I

Reviewer’s Comments:

SPK — Corneal Staining

A negative changefrom baseline indicates improvement.

There are statistically significant improvementsfrom baseline in each treatment group at
each visit. ‘

There are no statistically significant smug-group dtfi'erences.
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mml5min 
Week

1+Vehicie +0.05% CSA 01% 03A +02% CsA +04% CsA I

 

Reviewer-’5 Comments

Schirmer Values wlo Anesthesia

A positive changefrom baseline indicates improvement.

There are statistically significant improvementsfrom baseline at weeks 4 and 8for the
0.1% cyclosporine treatment group.

There are no statistically significant among-group difi’erences.

76

Schirmer Values wlo Anesthesia

Week 0 Week 4 Week a week 12 Week 14 Week 16
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Nasal Rose Bengal Conjunctival Staining

AverageofNasalAreas(Scale0—3) 
Weeko -' Week4 Weeks Week12 Week” Week16

Week
 

|+Vehicle +0.05% CSA 0.1% CSA "'9‘“ 0.2% CSA +04% 053

Reviewer’s Comments:

Nasal Rose Bengal Staining

A negative changefrom baseline indicates improvement.
There are statistically significant improvementsfrom baseline in the 0.05%, and 0.2%
cyclosparine groups at weeks 4, 8, and 12.

There are no statistically significant smug-group dxfi'erences.
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Temporal Rose Bengal Conjunctival Staining

Average0!TemporalAreas(Scale0-3} 
Week 0 Week 4 Week 8 Week 12 Week 14 Week 16

Week
 

+Vehicle +0,05% CsA 0.1% BSA +02% (351% +04% 053 I

Reviewer’s Comments:

Temporal Rose Bengal Staining

A negative changefrom baseline indicates improvement.
There are statistically significant improvementsfrom baseline in the 0.05% and 0. I %
cyclosporine groups at weeks 8 and 12.

There are no statistically significant anwng-group di erences.
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Symptoms of Ocular Discomiort - Foreign Body Sensation

(Scheduled Visit Query)

SymptomSeverlty(0-4) 
Week 0 Week 4 Week 8 Week 12 Week 14 Week 16

Week
 

+Vehicle +0.0526 CSA 0.1% CSA +02% CSA +0.4% CSA I

Reviewer’s Comments:

Symptom of Ocular Discomfort — Foreign Body Sensation (Scheduled Visit Query)

A negative changefrom baseline indicates improvement.
There are statistically significant inprovememsfrom basefine in the vehicle, 0. 05%,
0.1 %, and 0.2% cyclosparine groups a! weeks 4,8, and 12.

There is a statistically significant among-group dfierence at week 12, favoring 0. 2% i
q‘closporine over 0.05% cyclospofine (p = 0.046} and at week 16, favoring vehicle over
0.05% and 0.4% cyclospon’ne (p = 0.049).
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Other Symptoms of Ocular Discomfort

There are no other statistically significant among-group differences in the scheduled

queries or diaries for dryness, burning/stinging, sandiness/grittiness, pain, itching,

photophobia, blurred vision, tearing, or discharge.

Secondary Efficacy Measures

Tear Breakup Time

 

. 4‘, - 'M'‘M‘'WW.§V}L‘5 ; - -._. -WW gem .3“), .r,mmrfl_m ." “WM-n..."
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Reviewer’s Comments:

TBUT is similar across groups at baseline, and shows very sfight improvement in most

treatment groups (including vehicle} at Week I 6. Statistical significance was not
reportedfor this variable.

Other Secondary Efficacy Measures

There are no statistically significant among—group differences found in l) tear film debris,

2) rose bongal staining, 3) brush cytology, 4) tear meniscus, 5) mcibomian gland
plugging or 6) the Ocular Surface Disease Index.

The Treatment Success efficacy variable cannot be evaluated easily because only five out
of nine investigators performed this evaluation correctly

Tear protein data is not reliably interpretable because of problems with shipping delays
and variations in collection techniques.

Review of NDA 2] 4123: cyclosporine ophthalmic emulsion 0.05%

130



131

 
l:

 
8.1.4 Safety Criteria

Vital Signs and Visual Acuity

There are no remarkable changes or differences in the vital signs of the cyclosporine

groups versus the vehicle control group. Both had almost identical occurrences of pulse
greater than 10 bpm above baseline at weeks 12 and 16 and at unscheduled visits. Both
groups also had similar occurrences of systolic blood pressure greater that 20 mmHg
above baseline at weeks 12 and 16. Diastolic blood pressure elevations 10 mmHg from

baseline measured at weeks 12 and 16 in the cyclosporine groups ranged from two

reports (0.05%) to eleven (0.1%). The vehicle group had four reports.

Cyclosporine groups and vehicle group had similar numbers of small and unremarkable
changes (increases and decreases) in visual acuity.

IOP

Table 22

IOP: Listing of Patients with a Greater than S mml-Ig Increase from Baseline

Womhamgap-mn-mmmmwxrcF-W'AFJ—‘I‘ ”s. . _
«hw- .. . .

_.. _’__W_ __ ‘«;,--.n..--wv*-¢w a a's'-E"Jl'n.”"».1_1-Mh;w~ .:. ._,.-..’ ._ __u__lh,..¢9,_.-.. ha.» . .. ..

" -a—" slant” . __

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%

 131



132

 

 

83

There were generally no statistically significant differences in change from baseline IOP.

 

 

__‘iwmmm ' .WW‘M‘I .M-‘IIF‘W‘ ’-

Biomicroscopy

Biomicroscopy examination for .... .... ”Mamas...”m . ~—».--
' l .w»A,-.;.-_a.-... ”Nazca-Asa .hz :nwr- »‘ ‘--'5«u=-:M+w..,..a--.-...t.. Now- a - - ----~-1....., " I i a . m 1 no

clinically or statistically significant findings, either within groups or among groups at any
treatment visits (except at Week 8, where the vehicle group showed a statistically
significant increase from baseline in erythema p= 0.016).

Reviewer-’5 Comments:

There are no clinically significant among-group diflerences in vita! signs and visuai
acuity, IOP, or biomicroscopy.

Conjunctival Microbiology

Conjunctival cultures were performed at four of the study centers for 74 patients (about
14 or 15 per treatment group). The Cyclosporine groups generally had fewer ocular
microorganisms than did the vehicle group. Although there were changes in microbial
flora in all patients from baseline to Week 12, these changes were comparable among the
groups. There did not appear to be a trend for overgrowth of ocular microorganisms with
any of the treatments. No ocular infections occurred in any ofthe cyclosporine groups
during treatment and post-treatment periods.

Conjunctiva from the 74 patients was cultured at baseiine, week 12, and Week 16.

Baseline culture results were not reported for 8 patients, thus microbiology results were
only recorded for 66 patients. Only 32/66 of the patients were culture positive at the
baseline visit.

Only patients with baseline culture results and at least one follow-up culture report were
analyzed. Staphylococcus epidermidis was the organism most frequently isolated from
the conjunctiva of the dry eye patients in this study. There was a trend for fewer bacterial
species and total strains of organisms recovered from the conjunctival cultures after
cyclosporine treatment (week 12) than found prior to study treatment (week 0).

Reviewer’s Comments:

No ocular infections occurred in any of the cyclomorine treatment groups during
treatment andpost-treatment periods. There were changes in microbialflora over the i2
weeks, but these changes were comparable across all groups, including vehicle.
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CBC and Blood Chemistry

No patiean experienced adverse events related to blood chemistry or hematology

parameters, which included liver (GGT, SGP‘T, and SGO’I‘) and renal (BUN, Cr., and uric

acid) function tests. Both high and low values were reported, and the majority of patients

with such lab data had a documented medical history which explained the abnormai

findings.

Table 23

Blood Chemistry and Hematology Alert Values

Whole Blood Cyclosporine Concentrations

In most of the approximately 120 subjects administered topical cyclosporine from 0.05%

to 0.4%, the trough whole blood concentrations of cyclosporine-A were less than 0.1

ng/ml over the 12 week dosing period. Only 5 subjects showed quantifiable trough

cyclosporine-A concentrations of 0.102-0.157 ng/mL

Comparison of trough whole blood cyclosporine—A concentrations for weeks _ H

suggests no substantial accumulation following multiple ocular dosing for 12 weeks.
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Peak whole blood concentration (Cum 14,) of cyclosporine ranged from less than 0.1
ng/ml to M Ag/ml. Average maximum whole blood concentrations of cyclosporine
(Cum) were less than 0.2 ng/ml

Adverse Events Monitoring

Table 24

Adverse Events Regardless of Causality

:_..__ __.——-—.-_—..._. p... ... ”my... -1wwwwapfi

-. -v.a-’—.:n1r”gpm-mn.mgmmw‘r‘ uwumsw.nn.._u—-——-_..- .. ..- a.
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The most frequently reported ocular adverse events were a feeling of ocular burning and

em; SPK The most frequently reported systemic adverse events among all treatment groups

were bronchitis (three reports), and two reports each of depression, diarrhea, URI, and

systemic infection ( one sinus and one intestinal infection).

8.1.4 Reviewer’s Summary of Efficacy and Safety:

This dose ranging study in a limited number ofsubjects demonstrates that the ejj’icacy of

cyclosporine is not dose related. No additional benefit in efficacy is evident with 0.2%
and 0.4% cyclosporine concentrations. There are statistically significant improvements

from baseline in the treatment groups (intent-ta-treat papulatian) favoring cyclosporine

over vehicle in the selected efi‘icacy measures.

Adverse experiences appear mostly limited to mild or moderate ocular events. There are

no clinically significant differences in the safety variables recorded.

APPEARS THIS WAY
0N ORIGINAL
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9 Overview of Efficacy

 
 

Protocol  
 

 
  

 
 

Objective Sigm Reaching Among- ' Subjective Symptom Reaching
Gr . Statistical S‘-_u' ' ' 'A" i h'Grolll Statistical siJlt cam

192731-002 Corneal Staining Blurred Vision
Phase 3 Sum of Corneal and Interpalpebral Refresh Use

 

 
 Conjunctival Staining

Com nite S tom Score

Ocular Surface Disease Index
Facial Ex- essnon Sub’ectivc Scale

[nvestigator’s Global Response to
Treatment

Phase 3 Anesthesia Treatment

3 None Symptoms of Ocular Discomfort -
Phase 2 Forei n Bod Sensation

 
 

 

 
  

Study # 1 demonstrates two objective signs and eight subjective symptoms reaching

among‘group statistical significance.

Study # 2 demonstrates one objective sign and one subjective symptom reaching among-
group statistical significance. The subjective synunom that demonstrates statistical

significance (Global Response to Treatment) appears to have been evaluated differently

by diflerent investigators. Some investigators rated global response based on their

clinical evaluations of the patients while other investigators queried their patients
directly about their response to treatment.

Study #3 demonstrates one subjective symptom reaching among-group statistical
significance.

The sponsor postulates that the greater vehicle efl'ect in Study # 2 (Protocol 192 73l «003)

made it diflicult to show among-group difl'erences in the intent~to~treat population. There

are numerous statistically significant improvementsfrom baseline seen in all treatment

groups (pages 47 through 54).

Ofnote, there are several subjective symptoms that approach among-group significance

at month 6 in Study # 2 (page 61). This may indicate that the maximum efiicacy of the

cyclosporine emulsion may not be obtained until after 6 months of treatment. Eflicacy
datafrom the extension phases ofStudies I and 2 have not been submitted to the NDA to
date.

Responder analysis .W
”My”? I; shows among-group statistical significance in both Studies # 1
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Although both Phase 3 studies technically satisfy the criteria for efficacy ofcyclosporine
emulsion as setforth in their protocols (statistically significant difi‘erences between the
active ingredient and vehiclefor at least I objective sign and 1 subjective symptom). it is
apparent that the studies did not replicate themselves.

10 Overview of Safety

There are no increases in the rate ofocular or systemic infections in the cyclosporine
treatment groups. Adverse experiences appear mostly limited to mild and moderate
Ocular events in all three studies.

There were changes in the conjunctival microbialflora over l2 weeks in Study it 3, but
these changes were comparable across all groups, including vehicle.

No patients experienced adverse events related to blood chemistry or hematology
parameters (including liver and renalfunction tests) in the Phase 2 study.

Summary

On July 21, 1999, NBA 21-073 was referred to the Ophthalmic Drugs Subcommittee of
the Dermatologic and Ophthalmic Drugs Advisory Cammitteefor discussion of0. 05%
cyclosporine ophthalmic emulsion ’s use in the treatment ofmoderate to severe
keratoconjunctivitis sicca. '

The Subcommittee voled unanimously that efi‘icacy had not been adequately
demonstrated in the submitted clinical studies. Recommendations were made to the

sponsor to submit one-year efi‘icacy datafor Protocols -002 and ~00} to the Agency when

available. Also, the sponsor may wish to review its clinical dataforpapulations of
subjects where efi'icacy was adequately demonstrated.

The Subcommittee voted unanimously that safety had been adequately demonstrated in
the submitted clinical studies
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12 Conclusions

The submitted studies in NBA 21-023 are sujficient to establish the safety of 0.05%

cyclosporine ophthalmic emulsion in the treatment of moderate to severe .
keratoconjunctivitis sicca.

The submitted studies in NDA 21-023 are not sufiieient to establish efficacy in the

treatment of moderate to severe keratoconjunctivitis stem. Protocols -002 and -003 are

not replicative.

13 Recommendations

The sponsor should submit additional information to support the efficacy of 0. 05%

cyclosporine ophthalmic emulsion in the treatment of moderate to severe

keratoconjunctivitis sicca.

[5!
William M. Boyd. MD.

Medical Officer

NDA 21-023

HFD—SSO/Div Files

I-lFD—SSOIMO/Boyd

HFD-SSOIDep Director/Chambers M
I-IFD-T25lStat/LuHo

HFD-SOfi/Micro/Rilcy
HFD-SSO/Chcm/Tso

HFD—SSOIPMIGorski

HFD-340/Carreras

I-[FD-SSO/PhannTox/Mukherjce
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Medical Officer’s Review of NDA 21-023

est-t 120~Day Safety Update

NDA 21-023

Medical Officer’s Review

Proposed Tradename:

Generic Name:

Sponsor:

Pharmacologic Category:

1
} Proposed Indication:

Dosage Form and
Route of Administration:

Submitted:

Submission: W989

Review Completed: 7/27I99

Restasis

Cyclosporine ophthalmic emulsion. 0.05%

Allergen, Inc.

2525 Dupont Drive
PO. Box 19534

Irvine, CA 92623—9534

Immunomodulator

 

W-

Ophthalmic emulsion for topical ocular
administration

120-Day Safety Information for Protocols 192371—
002 and 192371-003

Reviewer’s Comments and Conclusions:

Numbers of Subjects as Presented in the Data Listings

E".' A.
(f,

0.05% CsA~ H ‘ CsA
N _

“71‘ 4.,‘

0.1% cm 6 mo. [a

aft 
[a] adverse events from months 6-12 for patients who received vehicle in 1" 6 months of study

[b] adverse events from months 1-6 for patients who received vehicle in 1" 6_ months of study

140



141

 

 

Information contained in this safety update is comparable to previous safety information
reviewedfor the original NDA.

Original conclusions regarding the safety of0. 05% @closporine ophthalmic em uision in
' are not altered. 

(fl
wnuam M. Boyd, MD.

Medical Officer

NDA 21-023

HFD—SSO/Div Files ,_
I-IFD-SSO/MO/Boyd ,-

HFD-SSO/Dep Directof/Chambers 5f
I-[FD-725/Stat/LuHo

I-[FD-SOS/Micro/Rilcy
HFD-SSO/Chcm/Tso

HFD—SSO/PM/Gorski

PED-340/Carrcras

PWD-SSOIPharmTox/Mukhezjec

1

120 Day Safety Update NDA 2l-023 0.05% cyclosporine ophthalmic emulsion
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Medical Officer’s Review of NDA 21-023

Major Multidiscipline Amendment

NDA 21-023 Submission: 12/9/99

Medical Officer’s Review Review Completed: 3/9/00

Proposed Tradename: Restasis

Generic Name: Cyclosporine ophthalmic emulsion, 0.05%

Sponsor: Allergan, Inc.

2525 Dupcnt Drive
PO. Box 19534

IIVinc, CA 92623-9534

Pharmacologic Category: Immunomodulator

Proposed Indication:

Dosage Form and

Route of Administration; Ophthalmic emulsion for topical ocular
administration

Submitted: Major Multidiscipline Amendment

[Response to items identified in the approvable

letter dated August 3, 1999]

Sponsor’s Clinical Response Overview:

To demonstrate that studies 192371-002 and -003 are replicative and that 0.05%
cyclosporine ophthalmic emulsion is effective, this response presents studydata from a
subpopulation ofpatients whose dry-eye disease was inadequately controlled with tear
substitutes. '

To demonstrate replication in the 2 Phase 3 studies and the efficacy of 0.05%
cyclosporine emulsion, Allergan has performed new analyses beyond the 6-month I'IT

analyses submitted in NBA 21-023. A clinically relevant subpopulation ofpatients
whose KCS (keratoconjunctivitis sicca) was inadequately controlled with tea: substitutes
was defined. The 6-month analyses for these patients demonstrated efficacy in both of the
Phase 3 studies. Specifically, there were statistically significant improvements in a
clinically relevant sign (categorized Schinner with anesthesia) and a clinically relevant
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symptom (blurred vision) that were replicated in both studies. The proposed labeling for
the drug has been revised to reflect its indication for ——--——-————_...._..»MA -

Description of Patients with KCS Inadequately Controlled with Tear Substitutes:

A clinically relevant subpopulation of patients with KCS inadequately controlled with -
tear substitutes was defined based on a criterion regarding use at baseline of —-——-—

tear substitute and 3 key protocol inclusion criteria. These patients met all of the criteria
summarized below:

0 Patient was using 2 4 units of --—-" tear substitute per day at baseline (day 0).
- Schirmer tear test without anesthesia was s 5 minis min in at least 1 eye.

The sum of corneal and interpalpebral conjunctiva] staining was 2 +5 in the same eye
where corneal staining was 2 +2 and Schinner was s 5 nun/‘5 min.

0 On the Ocular Surface Disease lndex© (OSDI©) questionnaire, patients had a
minimum baseline score and answered at least 9 of the 12 questions.

The attributes selected for this subpopulation, as well as the severity of these attributes,
describe a population with more severe KCS than the ITT population.

Table 1 - Numbers of Patients with KCS Inadequately Controlled with Tear
Substitutes and in the Intent-to—Treat Po . ulation

Study 192371—002 Study 192371-003

Treatment Group Subpopulation Subpopulation Intent~to-'Dreat

m

Across both studies, 511 (58%) ofthe original 877 ITT patients were retained in the
subpopulation ofpatients with KCS inadequately controlled with tear substitutes. This
subpopulation included more than halfof the patients enrolled in each study.

  

 

0.05% Cyclosporine
 

    

Reviewer’s Comments:

Although selectedpost-hoe, the selection ofthis subpopufation ofpatients and the
resultant analysis are notfundamentallyflawed. The selection criteria used to deseribe
the subpopulation are sound, reasonable, and relevant clinically.

Statistical Methods:

A subgroup analysis was performed for patients with KCS inadequately controlled with
tear substitutes as defined previously. As described in NDA 21-023, the last observation

NDA 2l-023 Major Multidisciplinary Amendment 0.05% cyclosporine ophthalmic emulsion
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carried forward was used to impute missing data and for efficacy variables collected on
both eyes, a “worse” eye was selected.

Efficacy data were summarized with descriptive statistics (i.e., sample size, mean,
standard deviation [SD], minimum, maximum, and median). A one-way analysis of
variance (ANOVA) with main effect of treatment group was used to test for differences

at month 6 in change from baseline among treatment groups. To adjust for multiple
comparisons among the 3 treatment groups, if the test for among-group difference for the
main effect was significant, then all 3 pairwise comparisons were made. Within-group
changes from baseline were analyzed by the paired t-test method. As month 6 has been

identified as the primary time point, only the month-6 results are presented here.

Clinically and Statistically Significant Findings at Month 6 Common to Both Studies

in Patients with KCS Inadequately Controlled with Tear Substitutes:

Categorized Schirmer Tear Test With Anesthesia

Categorized Schirmer values from grade 1 (< 3 min/5 min) to grade 5 (2 15 min/5 min)

were analyzed (a positive change from baseline indicates improvement). Results of the

Schirmer tear test with anesthesia are summarized‘for the patients with KCS inadequately
controlled with tear substitutes by study in Table 2.

Table 2 - Categorized Schirmer Values with Anesthesia at Baseline and Change

from Baseline at Month 6 in Patients with KCS Inadequately Controlled by Tear
Substitutes

Mean :1: Standard Deviation (N)

Study 192371-002 Study 192311-003

cm 0.05% CsA 0.1% CsA 0.05% CsA 0.1% Vehicle

DayO l.96:l:0.9l 2.31 i 1.16 2.12i0.98 l.64:l:0.82 l.87i0.93 2.011: 1.05

(72) (72) (74) (102) (99) (84)

Among-group p-value 0.127 ._ 0.022'

  

  
  

  
 

  

 

Change from baseline:

0.76 1 1.39 0.241 1.15 0.29 a 1.22 0.56 i 1.23 0.6] 1 1.18 —0.01 1 0.98

(66) (62) (62) (91) (83) (77)

 

Within-group p—value < 0.001 m 0.066 < 0.001 < 0.001 0.908
Among-3mm) p-valuc 0.040 < 0.001

P-value for pairwise
comparisons vs. vehicle 0.046 NA < 0.00: NA

Note: CsA = cyclosporine ophthalmic emulsion, NA = not applieable. Schimicr values categorized as 1
(<3 rum/5 min),2(3 tofinunlS min),3 ('l to 10 mrnlS min),4(ll to 14 min/5 min), ands (215 mm/S min)
using the worse eye. A positive change indicates improvement.

a At day 0, patients randomized to vehicle had significantly higher (i.e., less severe) Schirmer values than
patients randomized to 0.05% cyclosPorine ophthalmic emulsion ($0.007).
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In study 002 at month 6, the within-group comparisons showed a statistically significant
improvement from baseline with 0.05% cyclosporine but not with 0.1% cyclosporine or
vehicle. The among-group difference was statistically significant (p = 0.040). The
pairwise comparison for 0.05% cyclospon'ne vs. vehicle showed a statistically significant
difference in favor of 0.05% cyclosporine (p = 0.046).

in study 003 at month 6, the within-group comparisons showed statistically significant
improvements from baseline with both concentrations of cyclosporine, in contrast to
essentially no change in the vehicle group. The among—group difference was statistically
significant (p < 0.001). Pairwise comparisons for 0.05% cyc105porine vs. vehicle and
0.1% cyclosporine vs. vehicle showed statistically significant differences in favor of
cyclosporine (p S 0.001).

Because there was a significant difference among treatment groups at day 0 in study 003,
an analysis ofcovariance (ANCOVA), using the baseline value as covariate, was
performed to examine treatment differences at month 6. Results from the ANCOVA did
not change the conclusion that 0.05% cyclosporine was statistically significantly better
than vehicle at month 6.

Blurred Vision

/tr

A S-grade subjective scale was used to assess blurred vision with scores ranging from “I
do not have this symptom" (0) to “I always notice this symptom, it does make me
uncomfortable, it does interfere with my activities" (+4) (:1 negative change from baseline
indicates improvement). Results for blurred vision are summarized for the patients with
KCS inadequately controlled with tear substitutes by study in Table 3.

Table 3 - Blurred Vision at Baseline and Change from Baseline at Month 6 in
Patients with KCS In adequately Controlled b Tear Substitutes

Mean :1: Standard Deviation (N)

Study l9237l-002 Study 192371-003

cm 0.05% CSA 0.1% Vehicle CsA 0.05% " CsA 0.1%

DayO 23111.33 19711.30 13611.24 1.991130 1.921132 19111.32
.172) (72) (74) (103) (86)( 104)

Change from baseline:

Months -0.5011.50 -0.4111.15 -o.0111.01 -0.46:1:l.18 04911.23 00111.36
(70) (69) (72) (100) (97) (82)

win-mm co —m
Among-mm

P-value for pairwise
comparisons vs vehicle 0.025 0.034 NA

CsA
Note: = cyclosporine ophthalmic emulsion, NA = not applicable. Blurred vision was measured on a scale

from 0 (do not have symptom) to 4 (always notice this symptom). A negative change indicates improvement.
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In both studies at month 6, the within-group comparisons for both cyclosporine
concentrations showed statistically significant improvements of approximately 0.5 grade
from baseline. In contrast, vehicle-treated patients showed essentially no change. The
among-group difference was statistically significant in each study (p S 0.048). Pairwise
comparisons for 0.05% cyclosporine vs. vehicle and 0.1% cyclosporine vs. vehicle
showed statistically significant differences in favor of cyclosporine (p 5 0.034).

Reviewer’s Comments:

1) There are multiple give (5) subjective andfive (5) objective] endpoints specified in
the original NBA, and the p-values presentedfor Categorized Sclii’rmer w/ Anesthesia
and Blurred Vision in this Amendment are not correctedfor multiplicity.

2) The statistically significant p-valuesfor pairwise comparisons of0. 05% ryclosporine
vs. vehicle in Studies 192371-002 and 1923 71-003 are calculated using change-from-
baseline values.

When p—values are calculated (1-way Analysis of Variance) with the actual given
means by visit at Month 6, the resultant values do not demonstrate statistical

significancefavoring 0.05% cyclosporine over vehicle. See Tables 4 and 5 belowfor
Categorized Schirmer Values with Anesthesia and Blurred Vision.

Table 4 - Categorized Schirmer Values with Anesthesia at Baseline and at Month 6
in Patients with KCS Inade uatel Controlled b Tear Substitutes

Means by Visit

Study 192371-002

cm 0.05% cm 0.1% Vehicle

Day 0 1.97 2.3l 2.00
(66) (62) (62)

Month 6 2.73 2.55 2.29 2.19 -. 2.42 1.96
- (66) (62) (62) (91) (83) (7'?)

mm mm .m

P-value for painvise

comparisons vs. vehicle 0.053 NA 0.208 0.013

Note: CsA = eyclosporine ophthalmic emulsion, NA = not applicable. Schirmer values categorized as 1
(<3 rum/5 min), 2 (3 to 6 mm/S min),3 (71010 “W5 min),4(ll 1014 min/S min).and 5 (3 l5 mmlS min}
using the worse eye. Day 0 values are provided only for patients with month 6 data.

   
  

  
 

 

 

Study 192371-003
 
 

 
   

CsA 0.05% cm 0.1% Vehicle 
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Table 5 ~ Blurred Vision at Baseline and at Month 6 in Patients with KCS

Inadeuatel Controlled b Tear Substitutes   
 

  
 

  
 

Study 192371-002 Study 192371-003

2.29 2.04 1.90 2.02 1.39 1.93

(70) (69) (72) (100) (97) (82)

Month 6 1.79 1.64 [.89
(70) (69) (T2)

Within-group p-value < 0.00! < 0.00]

Among-group p-value 0.543

P-valuc for pairwise
comparisons vs. vehicle 0.656 0.267

 

Day 0

  
  

  
  
  
    

Note: CsA = cyclosporinc ophthalmic emulsion, NA = not applicable. Blurred vision was measured on a scale
from 0 (do not have symptom) to 4 (always notice this symptom}. Day ll values are provided only for
patients with month 6 data.

Conclusions:

The submitted studies in NBA 21—023 are no! sufi‘icfent to establish efficacy in the
 
x’w

Studies I 923 7! -002 and I 923 7i -003 are not regficatfve.

NDA 21—023 Major Multidisciplinary Amdmml 0.05% cyclosporinc ophthalmic emulsion
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Recommendations:

The sponsor should submit additional information to support the Qfl‘icaqv of0. 05%
cyclosporine ophthalmic emulsion ”MM,..-/-‘-—~. .m—n-n—MM . ‘ uW——u..

.. ..-_.-—- ammuwmw- —|¢—';v-m-| 

5/
William M. BOyd, MD.
Medical Officer

NDA 21—023

HFD-SSO/Div Files

HFD-SSO/MO/Boyd

HFD-SSO/Dep Director/Chambers L4HFD«550/Div Director/Midthun

I-[FD—725/Stat/LuHo

I-[FD-SOS/Micro/Riley
HF'D-SSO/Chem/Tso

HFD-SSO/PMfGorski

I-[FD-340/Can'eras

-HFD-550/PharmTox/Mukhc:jee
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