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Release Dace. September 2017 
Expiration Date: September 2018 

CONTENT SOURCE 
This continuing medical education (CME) activity captures 

content from roundtable discussion held in June of 2017. 

TARGET AUDIENCE 
This certified CME activity is designed for retina specialists 

and general ophthalmologists involved in the management of 
patients with retinal disease. 

LEARNING OBJECTIVES 
Upon completion of this activity, the participant should be 

able to: 
• Understand the most recent monotherapy and combination 

therapy clinical study evidence using available anti-VEGF 
therapies for common retinal diseases, including AMD. 

• Discuss the ocular and systemic effects of anti-VCGF 
therapies and how to educate patients on appropriate 
expectations. 

• Develop plans to initiate treatment for conditions such as 
AMD using anti-VEGF agents, as well as better understand 
when to change therapeutic strategies. 

ACCREDITATION STATEMENT 
This activity has been planned and implemented in 

accordance with the accreditation requirements and policies of 
the Accreditation Council for Continuing Medical Education 
(ACCME) through the joint providership of Evolve Medical 
Education LLC, Retina Today and New Retina MD. 

AMA CREDIT DESIGNATION STATEMENT 
Evolve Medical Education LLC designates this enduring 

material for a maximum of 1 AMA PRA Category I Credit.' 
Physicians should claim only the credit commensurate with the 
extent of their participation in the activity. 

TO OBTAIN AMA PRA CATEGORY 1 CREDIT(S)TM 
To obtain AMA PRA Category I Credit' for this activity, you 

must read the activity in its entirety and complete the Post Test/ 
Activity Evaluation Form, which consists of a series of multiple 
choice questions. To answer these questions online and receive 
real-time results, please visit evolvemeded.com and click "Online 
Courses." Upon completing the activity and achieving a pass-
ing score of 70% on this self-assessment test, you may print out 
a CME credit letter awarding 1 AMA PRA Category I Credit," 
Alternatively, please complete the Post Test/Activity Evaluation 
Forms and mail or fax to Evolve Medical Education LLC; P0 Box 
358, Pine Brook, NJ 07058; Fax (610) 771-4443. The estimated 
time to complete this activity is one (1) hour. 
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FACULTY CREDENTIALS 
W. Lloyd Clark, MD, Moderator 
Palmetto Retina Center 
University of South Carolina School of Medicine 
Columbia, SC 

2 

David Brown, MD, FACS 
Director of the Greater Houston Retina Research 
Center 
Clinical professor of ophthalmology 
Baylor College of Medicine 
Houston, TX 

David Eichenbaum, MD 
Private practice at Retina Vitreous Associates of Florida 
in Tampa Bay 
Clinical assistant professor of ophthalmology at the 
University of South Florida 
Tampa, FL 

Peter K. Kaiser, MD 
Professor of ophthalmology, Cleveland Clinic Lerner 
College of Medicine 
Staff surgeon, vitreoretinal department at the Cole Eye 
Institute Cleveland Clinic 
Cleveland, OH 

GRANTOR STATEMENT 
This continuing medical education activity is supported 

through an unrestricted educational grant from Regeneron 
Pharmaceuticals, Inc. 

DISCLOSURE POLICY 
It is the policy of Evolve Medical Education LLC that faculty 

and other individuals who are in the position to control the 
content of this activity disclose any real or apparent conflict 
of interests relating to the topics of this educational activity. 
Evolve Medical Education LLC has full policies in place that 
will identify and resolve all conflicts of interest prior to this 
educational activity. 

The following faculty members have the following financial 
relationships with commercial interests: 

W. Lloyd Clark, MD, has had a financial agreement or 
affiliation during the past year with the following commercial 
interests in the form of Consultant/Advisory Board/Speaker's 
Bureau: Bayer Pharmaceuticals; Genentech,Inc; Ohr 
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Pharmaceutical, Inc.; Regeneron Pharmaceuticals, Inc.; and 
Santen Pharmaceutical Co., Ltd. Grant/Research Support: 
Allergan, Inc.; Genentech, Inc.; and Regeneron Pharmaceuticals, 
Inc. 

David Brown, MD, FACS, has had a financial agreement or 
affiliation during the past year with the following commercial 
interests in the form of Consultant/Advisory Board/Speaker's 
Bureau: Alcon; Allergan Plc; Bayer Pharmaceuticals; Genentech, 
Inc.; Novartis AG; Regeneron Pharmaceuticals, Inc.; and 
ThromboGenics NV. 

David Eichenbaum, MD, has had a financial agreement or 
affiliation during the past year with the following commercial 
interests in the form of Consultant/Advisory Board/Speaker's 
Bureau: Alimera Sciences, Inc.; Allergan, Plc; Genentech, Inc.; 
and Ophthotech Corporation; and Regeneron Pharmaceuticals, 
Inc.; Grant/Research Support; Alcon; Allergan Plc; Opthotech 
Corporation; and River Vision Development Corp. Stock/ 
Shareholder. Hemera Biosciences Inc., and USRetina. 

Peter K. Kaiser, MD, has had a financial agreement or 
affiliation during the past year with the following commercial 
interests in the form of Consultant/Advisory Board/Speaker's 
Bureau: Aerpio Therapeutics; Alcon, Allegro Ophthalmics, 
LLC; Allergan, Plc; Bayer Pharmaceuticals; Biogen, Inc.; Digisight, 
Kanghong Neurtch Ohr Pharmaceutical, Inc.; Ophthotech 

Regeneron Pharmaceuticals, Inc.; and Santen Pharmaceutical Co., 
Ltd. Thrombogenics Shire. Stock/Shareholder. Ohr Pharmaceutical. 

EDITORIAL SUPPORT DISCLOSURE 
Cheryl Cavanaugh, MS. Director of Operations, Evolve Medical 

Education LLC and Michelle Dalton, Writer, have no real or appar-
ent conflicts of interest to report. Rishi P. Singh, MD, Peer Reviewer, 
has had a financial agreement or affiliation during the past year 
with the following commercial interests in the form of Consultant/ 
Advisory Board/Speaker's Bureau: Alcon; Allergan Plc; Carl Zeiss 
Meditec; Genentech, Inc; Optos; Regeneron Pharmaceuticals, Inc; 
and Shire Plc Grant/Research Support; Alcon; Apellis Pharmaceuticals; 
Genentech, Inc; and Regeneron Pharmaceuticals, Inc. 

OFF-LABEL STATEMENT 
This educational activity may contain discussion of published 

and/or investigational uses of agents that are not indicated by 
the FDA. The opinions expressed in the educational activity are 
those of the faculty. Please refer to the official prescribing infor-
mation for each product for discussion of approved indications, 
contraindications, and warnings. 

DISCLAIMER 
The views and opinions expressed in this educational activ-

ity are those of the faculty and do not necessarily represent the 
views of Evolve Medical Education LLC, Retina Today, New Retina 
MD, or Regeneron Pharmaceuticals, Inc. 

Go to evolverneded.coni/online-courses/ to view the online version 
of this supplement. 
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Treatment Paradigms in AMD Management 

Treatment Paradigms in AMD 
Management: Assessing Consistent 
Long-Term Dosing 

Age-related macular degeneration (AMD) is a chronic, progressive disease. It is a leading cause of blindness in developed 

countries, 74 with an overall global prevalence of 8.69%. AMD is most prevalent in patients older than 60 years, with 
incidence rates expected to increase as the population ages—approximately 228 million people will be diagnosed with AMD 
in 2040.5 There is no cure, but in today's world, AMD can be managed through medical intervention via intravitreal anti-
VEGP injections in a fixed, pro re nata (PR N) or treat-and-extend dosing regimen. This roundtable gathered retina specialist 
experts to discuss the pros and cons of these treatment options and the data supporting them, long-term outcomes and 
vision loss with current treatment options, and the clinical pearls we can learn from pivotal studies. It also tackles the cause 

and treatment of geographic atrophy. 
- W. Lloyd Clark, MD, moderator 

COMPARING AMD TREATMENT REGIMENS VS REAL-
WORLD OUTCOMES 
W. Lloyd Clark, MD: When examining the long-term treatment 

strategies, outcomes, and expectations of anti-VEGF therapy for 

AMD, three dosing strategies surface: gold standard monthly 
treatments, PRN, and treat-and-extend. The seminal papers 
supporting monthly AMD anti-VEGI therapy - MARINA, 

ANCHOR, and VIEW 1/VIEW t10 - provided us with pivotal 
information regarding the clinical viability of monthly treatment. 
What are the positive and negatives to monthly therapy, and what 

data support this regimen? 

David Brown, MD, FACS: Everyone agrees the best treat-

ment available is monthly therapy if the patient has the time to 
devote to it. The data is strong. ANCHOR and MARINA both 
examined ranibizumab as a monthly treatment; for the first time, 
patients with wet AMD were able to show visual improvement 

In ANCHOR (n = 423), patients were randomized to monthly 
ranibizumab at 0.3 mg or 0.5 mg plus sham verteporfin therapy or 

monthly sham injections plus active verteporfin therapy.' Primary 
endpoint was loss of fewer than -15 letters from baseline visual 
acuity (VA) at 1 year. 

The results were staggering. A total of 35.7% of patients treated 
with ranibizumab 0.3 mg and 40.3% of patients treated with ranibi-
zumab 0.5 mg showed VA gains of +15 letters or more.6 in con-
trast, patients treated with active verteporfin therapy actually lost 

an average of -9.5 letters during the same timeframe. 
MARINA randomized patients (n = 716) to monthly ranibi-

zumab intravitreal injections (either 0.3 mg or 0.5 mg) or sham 

injections.6 Like ANCHOR, the primary endpoint was loss of fewer 

than -15 letters from baseline at 1 year. The results from MARINA 

were similar to ANCHOR: VA improved by +15 or more letters in 
24.8% of patients in the 0.3 mg ranibizumab group and in 33.8% of 

patients in the 0.5 mg ranibizumab group, compared with 5% of 

patients of the sham-injection group.6 
Monthly therapy is also safe; patients will not experience recur-

rent fluid or recurrent hemorrhage. 
So why do we do anything else, but monthly anti-VEGF injec-

tions for AMD patients? Unfortunately, the real world gets in the 

way, and patients miss appointments. The average patient gets 
sick, breaks a hip, and cannot have a family member take off work 
every month to bring them to our clinics. 
Now, VIEW 1 and VIEW 2 illustrated that we can extend that 

monthly treatment to every 2 months with aflibercept with simi-
lar results as monthly ranibizumab therapy. These parallel studies 

randomized patients to intravitreal aflibercept at 0.5 mg monthly, 
2 mg monthly, or 2 mg every 2 months after three initial monthly 

doses or ranibizumab 0.5 mg monthly.'° All aflibercept groups 
were noninferior and, on average, clinically equivalent to monthly 
ranibizumab, demonstrating that an every 2-month regimen with 
aflibercept is an effective treatment strategy for most patients with 

wet AMD. 
The problem is patients want the least amount of treatments 

possible, and every 2 months is still too frequent for many patients. 

That is why in my practice, and I think most of the country, we use 

treat-and-extend. We treat until dry, we extend until the patient 
has evidence of active exudation, and then we back off and treat at 

an interval that avoids recurrent leakage. 
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Assessing Consistent Long-Term Dosing 

The TREX-AMD trial validated this as a treatment approach by 
comparing treat-and-extend to monthly ranibizuniab.1' Treat-
and-extend is not quite as effective as monthly anti-VEGF therapy, 
but it was very close with minimal exposure to risk. At 24 months, 
patients in the monthly ranibizumab group gained +10.5 letters, 
while patients in the treat-and-extend cohort gained i-8.7 letters. 11 
No patient on ranibizumab lost more than -2 letters, but five treat-
and-extend patients lost at least -15 letters. We know the treat-
and-extend strategy is not perfect but it is the treatment schedule 
most patients can comply with, and it is the compromise they are 
willing to make. 

Peter K. Kaiser, MD: There is no question fixed monthly or 
every other month in the case of aflibercept injections is the gold 
standard and offers the best visual outcomes. We have seen this 
in numerous head-to-head studies, including CATT, IVAN, and 
SUSTAIN.'2"5 This treatment regimen, however, is not sustainable. 
CATT was a randomized clinical study (n = 1,185) that set out 

to answer two questions: are bevacizumab and ranibizumab 
clinically equivalent, and does PRN dosing yield the same visual 
outcomes as monthly injections? In the 1,107 patients who were 
followed during year?, ranibizumab and bevacizumab had simi-
lar VA gains over a 2-year period, with both drugs resulting in a 
mean +0.5 line gain compared to PRN. More patients in the PRN 
groups lost more than -3 lines of vision and had persistent reti-
nal fluid than those in the monthly groups. Plus, switching from 
monthly to PRN resulted in a greater mean decrease in vision 
during year 2 (-2.2 letters).'2 
IVAN (n = 610), a study from the United Kingdom, also com-

pared bevacizumab and ranibizumab on a monthly or PRN dosing 
schedule. At 1 year, the comparison of VA between bevacizumab 
and ranibizumab was inconclusive because bevacizumab did 
not meet the prespecified noninferiority criteria of -3.5 letters. 
Continuous monthly treatment however, led to smaller choroidal 
neovascular (CNV) lesions, less fluorescein leakage, and less fluid on 
the OCT," 

SUSTAIN (n = 513) examined ranibizumab only, comparing 
the safety and efficacy of monthly injections to a PRN dosing in 
treatment-naive patients. Patients were given three initial monthly 
injections of ranibizumab 0.5 mg and evaluated monthly. Patients 
were retreated if more than -s letters were lost.'4 
The results were not too surprising given the other data. Safety 

was comparable to the favorable tolerability profile of ranibizumab 
illustrated in previous studies. VA was at the highest point after the 
first three monthly injections, decreased slightly under PRN during 
the next? to 3 months, and was then sustained throughout the 
treatment period. 14 
What we should be taking from all these studies is that it does 

not really matter what anti-VEGE drug you are using in terms of 
safety and efficacy. What matters is the dosing schedule. Fixed 
monthly dosing always performed better. The problem is that 
monthly anti-VEGF therapy is an unsustainable treatment regimen, 
especially as we get further and further out from baseline. To me, 
PRN is not an option; it essentially equates to extend and neglect. 

'Tome, PRN is not an option; it essentially 

equates to extend and neglect," 

—Peter K. Kaiser, MD 

In my opinion, the next best thing is a treat-and-extend regimen. 
LUCAS showed that treat-and-extend can have good visual 

outcomes.36 This study randomized 441 patients to either bevaci-
zumab 1.25 mg or ranibizumab 0.5 mg on a treat-and-extend pro-
tocol. Injections were given every 4 weeks until the patient became 
dry. The treatment then was extended by 2-week intervals for a 
maximum of 12 weeks until recurrence. After recurrence, the treat-
ment interval was shortened by 2 weeks at a time. Bevacizumab 
was equivalent to ranibizumab, with +7.4 and +6.6 letters gained, 
respectively. 
A treat-and-extend treatment regimen offers us the ability to be 

proactive with our treatment and avoid the recurrences that you 
wait for with a PRN regimen. So, to me, treat-and-extend is the best 
treatment for wet AMD, given the compliance issues with monthly 
injections. 

David Eichenbaum, MD: According to the 2016 Preferences 
and Trends Survey from the American Society of Retina Specialists, 
about 70% of all US retina specialists default to treat-and-extend 
for wet AMD, and only 5% recommend monthly treatment.17 It 
is not difficult to see why. When I am treating new patients and 
discussing anti-angiogenic injections with them, the first thing 
question patients ask is, "How many of these do I need?," followed 
by, "When do I have to come back?" What patients immediately 
think about is less frequent injections. They want fewer visits. Their 
family wants them to come in less. That is what we are up against 
as clinicians. 
When I explain to the patient that I will attempt to give them 

fewer injections over time, I am alluding to treat-and-extend, even 
though I know the data is not as strong as monthly treatment. Like 
Dr. Brown, I treat until dry, then I slowly extend until the eye tells 
me it cannot extend any further. I will then pull back and generally 
leave that interval in place for a long time. 
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