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Statement of need
Retina diseases, such as age-related macular degeneration (AMD) 

and central retinal vein occlusion (CRVO) occur as a result of abnor-
mal blood vessel growth and increased permeability, respectively. 
Armed with the knowledge that VEGF is directly related to the pro-
cess of neovascularization and a potent permeability agent, research-
ers have developed intravitreal anti-VEGF agents to stop the process 
of neovascularization, stabilize leakage, and reverse visual acuity loss. 

The most commonly used anti-VEGF agents for AMD and CRVO 
include ranibizumab (Lucentis, Genentech) and aflibercept (Eylea, 
Regeneron). Additionally, many physicians use off-label compounded 
bevacizumab (Avastin, Genentech) for patients who either do not 
have medical insurance or who are underinsured, as the costs associ-
ated with US Food and Drug Administration-approved anti-VEGF 
agents are significant. When making treatment decisions, it is impor-
tant for physicians to be fully aware of the available data on each of 
these anti-VEGF agents. 

amd 
Neovascular AMD is characterized by a loss of vision in the cen-

ter of the visual field and typically affects older people. Considered 
the most severe form of AMD, it has been designated as one of the 
leading causes of vision loss on a global scale.1-4 In western society, 
up to 50% of the blind registration is caused by AMD.5 Researchers 
currently cite neovascular AMD as the cause of 1.75 million cases of 
advanced AMD, and estimate 25% of those over 74 years of age as 
being affected by some form of AMD.6,7 By 2020, the overall preva-
lence of advanced neovascular AMD is predicted to be just under 
3 million.6

AMD is likely caused by a combination of genetic and environ-
mental factors, and its pathophysiology is not yet fully understood. 
Genetic researchers have implicated the complement pathway as 
a mechanism in AMD, however, more work needs to be done in 
this area. Several treatment options for AMD currently exist, among 
them thermal laser photocoagulation, photodynamic therapy, verte-
porfin therapy, and the current standard of care, VEGF inhibitors. 

Ranibizumab, which has been approved by the FDA since 2006, 
has been shown to stabilize or improve vision in those with neo-
vascular AMD,8,9 but treatment burden is significant. PrONTO 
(Prospective OCT Imaging of Patients with Neovascular AMD 
Treated with Intra-Ocular Ranibizumab) evaluated patients treated 
with 3 monthly injections of ranibizumab, and then dosing on a PRN 
basis. Initial results were reasonable, but it was apparent that there is 
room for improvement in terms of outcomes.10

Many retina specialists have used bevacizumab—which is a full-
length recombinant humanized monoclonal antibody directed 
against VEGF first approved for the treatment of metastatic colorec-
tal cancer—off-label as a compounded ophthalmic preparation for 
the treatment of neovascular AMD. There have been questions, 
however, as to how safe and effective off-label use of bevacizumab is 
compared to ranibiuzmab, and a recent analysis of Part B Medicare 

expenditures suggests that off-label use is prevalent.11 
To address the questions of efficacy and safety of this off-label use 

in comparison to the on-label treatment of wet AMD with ranibi-
zumab, the National Eye Institute funded a large multicenter study 
to compare the 2 treatments. The 1-year results of the Comparison 
of AMD Treatments Trial (CATT) demonstrated noninferiority of 
intravitreally injected bevacizumab in comparison to ranibizumab 
for the treatment of wet AMD.12 The study authors noted, however, 
that differences in rates of serious system adverse events require fur-
ther study. The 2-year results of CATT confirmed that bevacizumab 
was noninferior to ranibizumab and that there were no differences 
in safety between the 2.13 It was also found that as-needed dosing for 
both agents resulted in less gains in visual acuity.

A similar study, IVAN (Inhibit VEGF in Age-Related Neo-
vascularization), performed in the United Kingdom and comparing 
ranibizumab to bevacizumab, found that at 1 year, visual acuities 
with continuous and noncontinuous treatment were equivalent. 
The anatomical outcomes and safety data were also equivalent.14 
More recently, results from the GEFAL study (Groupe d’Evaluation 
Français Avastin versus Lucentis), which were presented at the 2013 
Association for Research in Vision and Ophthlalmology meeting, 
confirmed the CATT and IVAN findings that bevacizumab is nonin-
ferior to ranibizumab.15

The phase 3 HARBOR study sought to determine whether a 
higher dose of ranibizumab, 2.0 mg, would prove more effective than 
the lower FDA-approved dose of 0.5 mg in a monthly dosing regi-
men or noninferior to 0.5 mg monthly when dosed as-needed. The 
results did not meet the efficacy endpoint for superiority of 2 mg 
ranibizumab monthly, nor did it meet the secondary endpoint of 
noninferiority in the PRN arm.16

Aflibercept is the most recent addition to available treatments for 
wet AMD. Alflibercept was approved for AMD by the FDA in 2011. 
VIEW 1 and 2 (VEGF Trap-Eye:Investigation of Efficacy and Safety in 
Wet AMD) were parallel phase 3 clinical trials evaluating aflibercept 
for the treatment of wet AMD.17,18 Aflibercept is a fusion protein 
that has been designed as a soluble decoy clonal receptor expressed 
in the domains of VEGF receptor 1 and 2. In VIEW 1, prevention of 
moderate vision loss was achieved in 94% to 96% in all 4 groups and 
all doses and treatment schemes of VEGF-Trap were found nonin-
ferior to ranibizumab. The 0.5 mg monthly group achieved a mean 
gain of 7 letters, the 2.0 mg monthly group a mean gain just under 
11 letters, and the 2.0 mg dosed every 8 weeks after the initial loading 
dose gained a mean just under 8 letters. The ranibizumab monthly 
group, in comparison, gained a mean eight letters of visual acuity. 
The only statistically significant difference was found between the 
monthly ranibizumab and the monthly 2.0 mg dose of VEGF-Trap 
(with the VEGF-Trap 2.0 mg dose demonstrating superiority).

There were very few serious ocular adverse events in any of the 
4 groups and the numbers of serious systemic adverse events was 
also relatively low. Death occurred in 1.6% of the ranibizumab group 
and in 1.3% for all the VEGF-Trap groups combined. Vascular events 
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occurred in 1.6% of the ranibizumab and all of the VEGF-Trap 
groups.

As with the VIEW 1 study, the primary endpoint of prevention of 
moderate visual acuity loss was achieved in all the groups in VIEW 2. 
Ninety-four percent to 96% of patients maintained visual acuity in 
the range of +3 or -3 lines, indicating that VEGF trap at all doses 
was noninferior to ranibizumab. The ocular, systemic, and vascular 
adverse events were infrequent. 

During year 2 there were modest decreases of BCVA in all 4 treat-
ment groups, ranging from 0.8 to 1.7 letters.19 The proportions of 
patients who maintained a gain of 3 lines or more of BCVA at 96 
weeks was in the range of 30% to 33%, similar to the proportion seen 
at week 52 (31% of those receiving 2.0 mg aflibercept every 8 weeks). 

Anatomic response was also strong at 2 years. The rapid decrease 
in central retinal thickness seen in the year 1 results was largely main-
tained over year 2 across all 4 treatment groups.

RVo 
RVO is a common ocular disease that remains poorly understood 

due to the multifactorial nature of the presentation and contributing 
systemic factors. Several associated systemic factors have been identi-
fied and continue to be studied for their impact on RVO, including 
hypertension, diabetes, hypercholesterolemia, thyroid disorder, 
and ischemic heart disease. Increased intraocular pressure and axial 
length are other factors that play roles in this disease.20,21

For many years, clinicians have followed the recommendations 
set forth by the Branch Vein Occlusion Study22 and the Central Vein 
Occlusion Study.23 The former study demonstrated visual benefit, 
but the latter did not show a similar benefit. 

The SCORE (Standard Care vs. Corticosteroid for Retinal Vein 
Occlusion) studies, funded by the National Eye Institute,24 evalu-
ated both branch and central RVO (BRVO and CRVO, respectively). 
The SCORE CRVO study included 271 people; 73% had high blood 
pressure and 23% had diabetes. After 1 year, 27% of patients in the 
1.0 mg corticosteroid injection group and 26% of patients in the 
4.0 mg group experienced a substantial visual gain of 3 or more 
lines. These results appeared to last up to 2 years, though the 2-year 
results included a smaller number of patients. The SCORE BRVO 
trial included 411 people; 70% had high blood pressure. After 1 year, 
29% of patients in the laser treatment group, 26% of patients in the 
1.0 mg corticosteroid injection group, and 27% of patients in the 
4.0 mg injection group experienced a substantial visual gain of 3 or 
more lines on a vision chart. These results appeared to last up to 
3 years, although the 3-year results included a smaller number of 
patients.

The dexamethasone intravitreal implant 0.7 mg (Ozurdex, 
Allergan) was approved by the FDA for the treatment of macular 
edema secondary to RVO in June 2009. In the pivotal phase 3 trial, 
GENEVA (A Randomized, Sham-Controlled Trial of Dexamethasone 
Intravitreal Implant in Patients with Macular Edema Due to Retinal 
Vein Occlusion), which enrolled 1267 patients, there was a VA gain 
and reduction in macular edema at 2 months that was not observed 
in those in the placebo arm of the study.25 The dexamethasone 
intravitreal implant is a biodegradable implant that delivers extended 
release of the corticosteroid via an intravitreal injection. 

Ranibizumab was FDA-approved for macular edema following 

both BRVO and CRVO in June 2010, based on the positive results 
of the BRAVO (Ranibizumab for macular edema following branch 
retinal vein occlusion: 6-month primary end point results of a phase 
III study)26 and CRUISE (Central Retinal Vein Occlusion Study: 
Evaluation and Safety) studies.27

BRAVO randomized 397 patients to 6 monthly injections of 
ranibizumab, either 0.3 mg or 0.5 mg, or to sham injections. The 
primary efficacy outcome was mean change from baseline BCVA at 
6 months. Secondary outcomes included the percentage of patients 
who gained 3 lines (15 letters) of BCVA at 6 months. The mean 
gain from baseline at month 6 was 16.6 letters in patients receiving 
0.3 mg of ranibizumab, 18.3 letters in those receiving 0.5 mg, and 7.3 
in those receiving sham injection. By month 6, most patients in the 
2 ranibizumab groups gained at least 3 lines of BCVA (55.2% in the 
0.3 mg group and 61.1% in the 0.5 mg group), while most of those in 
the sham group did not (28.8%). Safety profiles were consistent with 
those found in other studies of ranibizumab for AMD. 

CRUISE randomized 392 patients with a VA between 20/40 and 
20/320 with CRVO to 0.3 mg ranibizumab, 0.5 mg ranibizumab, 
or sham injections. The patients all had macular edema secondary 
to CRVO. BCVA improvements occurred rapidly for those in the 
ranibizumab groups, averaging 9 letter improvements in 7 days and 
around a 440 µm decrease in central foveal thickness. Safety profiles 
were consistent with those found in other studies of ranibizumab for 
AMD. 

Aflibercept was approved by the FDA in September 2012 for the 
treatment of macular edema secondary to CRVO. The COPERNICUS 
(Controlled Phase 3 Evaluation of Repeated intravitreal administra-
tion of VEGF Trap-Eye in central retinal vein occlusion: Utility and 
Safety) study evaluated aflibercept for the treatment of macular 
edema secondary to CRVO. At 6 months, 56.1% of patients receiving 
monthly aflibercept 2.0 mg gained at least 15 letters of visual acu-
ity from baseline, compared with 12.3% of patients receiving sham 
injections (P < .0001).28 Treated patients gained a mean 17.3 letters 
of visual acuity, compared with a mean loss of 4.0 letters in those 
receiving sham injections (P <. 001).

IdentIfIcatIon of educatIonal Gap
Retina specialists who treat AMD and CRVO have a growing 

number of treatment options, requiring physicians and their staff 
to identify, learn about, and implement these newer treatments in 
a seamless manner. As the US population continues to age and the 
incidence of vascular and metabolic disorders associated with retinal 
diseases also increases, clinicians will need to recognize the impor-
tance of implementing treatment regimens that maximize efficacy, 
minimize patient burdens, and help patients manage their disease.

Another challenge facing retina practices will be continuing to 
manage patient flow effectively. Practice managers already oversee 
accounts payable/receivable, inventory management, and patient 
clearance and flow, and the workflow is not expected to decrease. 
Factors affecting the delivery of effective treatments may also include 
patient compliance issues directly related to medication cost. A 
recent perspective in the New England Journal of Medicine said “the 
failure to provide essential medications for chronic diseases may 
have massive adverse consequences for public health and the overall 
costs of health care. As we prepare to expand health care coverage 

SRPiNg 2014 SuPPlEMENT TO NEW RETiNa MD 3 



Updates on the Management of AMD: A Case Study in Patient and Practice Management

while also attempting to manage costs, the problem of affordability 
of prescription medication will only intensify.”29 Lower-cost generic 
medications have been suggested as a means of improving compli-
ance by eliminating some of the cost factor, but health system moni-
toring and quality assurance remain issues. Those same dilemmas 
do not directly impact retinal practices, as most prescription medi-
cations are intravitreal in their delivery, but do affect patients with 
systemic diseases associated with retinal manifestations. Likewise, it is 
possible that patients who do not have health insurance or who are 
underinsured may not adhere to the monthly dosing regimen neces-
sary to maintain their vision gains in AMD. Some physicians address 
this issue by injecting the lower cost compounded bevacizumab, but 
this drug is not FDA approved for intravitreal injection and questions 
remain as to long-term safety from the drug itself and the immediate 
safety concerns regarding independent compounding pharmacies. 

It has been suggested patients be “pre-certified” as having the 
needed coverage for intravitreal drugs to avoid reimbursement and 
potential compliance issues. Some practices have implemented their 
own medication authorization sheets so that when a patient whose 
health insurance mandates pre-certification, the patient’s file has the 
authorization included so patient flow is unaffected.

In the current state of health care delivery in the United States, 
fee-for-service shemes result in hospitals and practices increasing 
volume to offset payment cuts. It has been suggested, however, 
that these facilities should evaluate payment reforms focused on 
evidence-based care; it remains to be seen what the latest US health 
care reforms will entail. One such reform—bundled payment—has 
been advocated as it would, in essence, penalize providers that 
schedule unnecessary or inappropriate tests in search of a diagnosis.30

As some of the newer retinal treatments cost upwards of $2000 
per treatment, financial counseling for patients may be necessary. 
Retinal practices should alert their patients about the costs of the 
products, but also about assistance programs. Cost issues do not 
only affect patients—reimbursement to pharmacies are inconsistent 
as well; state Medicaid programs may opt to pass along reductions 
in average wholesale price of medications to pharmacies, thereby 
reducing the reimbursement.31

Within a retina practice, intravitreal injections are not as time-
consuming as surgery, so practices are able to schedule more 
patients per day; however, before a medical treatment is planned 
and in follow-up, patients must undergo numerous diagnostic 
examinations that can be time-consuming and current insurance 
regulations do allow patients to be diagnosed and treated on the 
same day. 

Lastly, practices must be equipped to oversee issues related to 
insurance, coding, and reimbursement. In some states, issues with 
Medicare have included educating the insurer about why a patient 
requires a full clinical examination and diagnostic imaging before 
undergoing intravitreal injections, and that these examinations are 
necessary on a routine basis in follow-up to ensure that the treat-
ment is effective for managing the patient’s disease. 
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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 participants should be able to:
•	 Compare and contrast the current and emerging anti-VEGF 

treatment options for AMD and RVO based on clinical trials 
and related studies.

•	 Discuss the advantages and disadvantages of treatment 
options, including monotherapy and combination therapy 
regimens, regarding their ability to reduce treatment burden 
and safety risks.

•	 Understand imaging options to best understand and diagnose 
disease states.
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•	 Implement best practices for these disease states based upon 
an evaluation of ongoing clinical trials.

•	 Discuss the role of practice managers in reimbursement and 
patent flow.

•	 Demonstrate optimized patient flow, inventory flow and 
office efficiency.

method of InStRuctIon
Participants should read the CME activity in its entirety. After 

reviewing the material, please complete the self-assessment test, 
which consists of a series of multiple choice questions. To answer 
these questions online and receive real-time results, please visit 
http://www.dulaneyfoundation.org and click “Online Courses.” 
Upon completing the activity and achieving a passing score of 
over 70% on the self-assessment test, you may print out a CME 
credit letter awarding 1 AMA PRA Category 1 Credit.™ The esti-
mated time to complete this activity is 1 hour.

accRedItatIon and deSIGnatIon
This activity has been planned and implemented in accor-

dance with the Essential Areas and Policies of the Accreditation 
Council for Continuing Medical Education (ACCME) through 
the joint sponsorship of the Dulaney Foundation and Retina 
Today. The Dulaney Foundation is accredited by the ACCME 
to provide continuing education for physicians. The Dulaney 
Foundation designates this enduring material for a maximum 
of 1 AMA PRA Category 1 Credit.™ Physicians should claim only 
the credit commensurate with the extent of their participation 
in the activity.
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updates on the Management of aMD: 
a Case Study in Patient and Practice Management

Recently, a panel of experts was assembled to discuss the use of intravitreal anti-vascular endothelial growth factor 
(VEGF) agents to stop the process of neovascularization and to stabilize and, in many cases, reverse visual acuity loss 
from age-related macular degeneration (AMD). Our goal is to use case studies to develop best practices for treatment. 
We will also delve into the practical issues of the management of AMD.

–Richard S. Kaiser, MD

Dean Eliott, MD, is Associate Director, Retina 
Service at Massachusetts Eye and Ear Retina 
Consultants in Boston.

Richard S. Kaiser, MD, is an Associate Surgeon 
at Wills Eye Hospital, an Associate Professor 
of Ophthalmology at Thomas Jefferson 
University Hospital, and a partner in Mid 
Atlantic Retina, all in Philadelphia.

John W. Kitchens, MD, is part of a 5-physician 
retina-only subspecialty practice in Lexington, 
Kentucky.

Jonathan Prenner, MD, is part of an 18-physi-
cian practice, NJ Retina, in central and north-
ern New Jersey. 

Charles C. Wykoff, MD, PhD, is part of an 
11-physician retina-only subspecialty practice 
in Houston, Texas.

IntRoductIon of the caSe Study
Richard S. Kaiser, MD: An 82-year-old female smoker 

has experienced decreased vision for 2 weeks. Her visual 
acuity is 20/40 OD with high-risk drusen, and 20/100 OS 
with exudative AMD. My first question to the panel is: 
What would be your approach to the work up of this 
patient? 

Charles C. Wykoff, MD, PhD: I would start with a 
fluorescein angiogram to obtain a baseline assessment 
of the current state of retinal vascularization. This will be 
helpful for noting any change over time and especially 
in response to any treatment. A fluorescein angiogram 
might also be helpful in deciphering lesion morphology, 
if any are present, or other features of the retina that will 

help guide clinical decision making.

John Kitchens, MD: In my practice, we do not use 
fluorescein angiogram on every new AMD patient, but 
our technicians will take an optical coherence tomogra-
phy (OCT) scan before I see the patient. The fluorescein 
angiogram is an invasive test, and I prefer to discuss it 
with the patient first. On the other hand, an OCT is a 
fairly innocuous examination to conduct.

autofluoReScence
Dr. Kaiser: Does subtype matter—classic, occult, or 

mixed—when determining when to use angiography and 
autofluorescence? Should angiography be used only to 
show leakage, regardless of the subtype? Does anybody 
still use indocyanine green chorioangiography (ICG) on a 
routine basis? 

Dr. Kitchens: We have 9 offices in our network, and 
we are set up to conduct angiograms in 2 of them and 
OCTs in all of them. We do not perform ICGs at our 
centers. 

Jonathan Prenner, MD: We are set up for ICG angi-
ography and autofluorescence in all of our offices, but 
we typically will not use them during the first visit unless 
there is a need to rule out polypoidal choirdal vasculopa-
thy (PCV). Later in the disease course, ICG angiography 
or autofluorescence would be useful for the patient who 
is not responding to treatment. Most patients will still 
have active disease on OCT after 3 anti-VEGF injections, 
and so an ICG might help illustrate an atypical neovas-
cular or nonneovascular process. Returning to the hypo-
thetical patient with PCV, for example, the results of an 
ICG might lead me to think about using photodynamic 
therapy (PDT) as opposed to continuing anti-VEGF 
injections. That is to say that we might use these tests in 
patients having an incomplete response to therapy and 
when we may need to adjust our management strategy.

Dean Eliott, MD: Autofluorescence is interesting, but 
it does not really add clinical information to my usual 
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treatment regimen for AMD. On the other hand, it is 
good for detecting and managing retinal degeneration. 

Dr. Kaiser: Autofluorescence is helpful for early  
retinal degenerations, especially in young patients, and 
it has utility for tracking changes over the course of 
treatment. Panelists, does it change your management 
of any disease? 

Dr. Kitchens: We have a wide-field autofluorescence 
unit that I find is useful for detecting inflammatory 
chorioretinopathies of unknown etiology, the so-called 
“white-dot syndrome” seen on the fundus, or inherited 
retinal diseases. I have not found that macular imaging is 
very useful in AMD. 

Dr. Kaiser: One of the key points to emphasize was 
evidenced in the MARINA1 and ANCHOR2 studies. 
Although anti-VEGF therapy caused regression of subret-
inal and intraretinal fluid, which resulted in improvement 
in vision in a percentage of patients, it did not actually 
cause regression of the choroidal neovascular (CNV) 
membrane on angiography.

Sometimes the CNV complex is still present after a 
series of treatments, but it may no longer be leaking 
profusely in the late stages of the disease. This is another 
reason why getting a baseline angiogram is important. 
The angiogram can be repeated 6, 9, or 12 months later 
to determine if there has been any change in the CNV 
complex that would require more aggressive treatment. 
This would not be discernable on an OCT scan. I still rely 
on angiograms for patients who are troubling to me. 

SchedulInG InjectIonS: tReat-and-extend
Dr. Kaiser: Returning to our patient, the 82-year-old 

woman without glaucoma, let us say you performed an 
angiogram and OCT and these were the results (Figure 1 
and 2). There is fluid present and subfoveal lipid depostis, 
so I would start a regimen of at least 3 monthly injec-
tions with an anti-VEGF agent, and I would continue to 
track the patient’s response to the injections with OCT 
over time. Would anyone do anything differently?

Dr. Eliott: My overall strategy is to treat AMD until 
its dry, and then I back off. Whenever possible, I prefer 
to start a treat-and-extend regimen early in the disease 
course, so I do not offer 3 injections up front. Instead, 
I treat patients once and examine the AMD exudates 
carefully in a follow up examination. If I see that they are 
totally dry, I will start a treat-and-extend protocol, even 
as early as the second visit. The clinical assessment is 
actually a critical component in this, because anatomical 
changes or improvement in visual acuity may be a desir-
able benefit of that first anti-VEGF injection, which in 
essence deactivates the CNV complex.

Dr. Kaiser: How would you adjust your treatment 
strategy if you have treated a patient 3 times but there is 
still active disease?

Dr. Eliott: If there is still fluid on the third visit, I will 
administer 3 more injections and perform OCTs at each 
visit. 

Dr. Kitchens: The entire clinical picture will help guide 
the appropriate treatment. I am going to recommend 
monthly injections for the first 6 months to 1 year if any 
of the following are present: a blind fellow eye, especially 
if it is due to AMD; a large disciform scar; a retinal angio-
matous proliferation (RAP) lesion at the time of the ini-
tial presentation; or a hemorrhage. These situations have 
to be treated aggressively. 

For AMD patients, if the retina is dry after 3 injections, 
I offer 2 options: the patient can skip an injection and 
return in 1 month for an assessment, or I can do one 
more injection and have the patient return in 6 weeks. If 
a patient opts for the former, I document that, because 
when the patient returns, and if it is questionable wheth-
er or not the AMD is going to require another injection, I 
know what that person’s preferences might be.

I perform an OCT at each visit to determine whether 

Figure 1.  A fluorescein angiogram of a classic choroidal 

neovascular membrane in AMD showed some elevated 

black fluorescence around the border, and either retinal or 

intraretinal fluid.

Figure 2.  Subfoveal lipid deposits detected by OCt. 
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the patient has shown any response to treatment. If 
there has been no response, then I need to conduct a 
fluorescein examination to look for central serous reti-
nopathy or something atypical. 

Dr. Prenner: Similar to what Dr. Eliott mentioned ear-
lier, I prefer a treat-and-extend protocol after 3 months. 
In terms of time between treatments, the longest dura-
tion I am comfortable with is quarterly injections deliv-
ered every 3 months, regardless of the particular agent 
I am using. I stick with this regimen as long as the CNV 
remains inactive.

Dr. Wykoff: I give 3 monthly injections and then I 
reassess the status of the patient’s condition. If there 
has been minimal response, or less of a response then I 
would want to see, I will not hesitate to switch agents at 
that point. 

communIcatInG expectatIonS to the 
patIent

Dr. Kaiser: How many injections do you tell the 
patient that he or she should expect? What is your best 
piece of advice while counseling patients at that first 
visit?

Dr. Wykoff: I tell patients that it can be as few as 3 
and as many as 12 during the first 2 years. I emphasize 
that anti-VEGF agents are not a cure; rather, they are the 
best treatment we have, and someday hopefully we will 
have a cure. In my opinion, it is worth the extra 10 to 
15 minutes it takes during the first visit to explain all of 
this, because if the patient leaves that first appointment 
assuming they will only need 3 injections, the patient will 
never get over that if they need more.

Dr. Eliott: My best advice is to tell patients that they 
are going to require many injections, anywhere from 3 
to monthly injections for several years. I tell patients that 
the goal is to keep the vision the same. Although they 
may lose a little vision, they may gain some, and that is a 
bonus. 

Dr. Kitchens: I tell patients that I do not know how 
many injections they will require, but it is likely that they 
will receive 1 every month for the next year. The biggest 
thing to tell patients is that they are not going to go 
totally blind. That is a very real concern in the minds of 
many patients I encounter.

Dr. Prenner: Patients should understand that AMD 
is a potentially blinding disease without treatment,3 
but that the therapies we have available, and anti-VEGF 
agents in particular, are highly effective and will help pre-
serve or slow significantly the loss of vision.4 I tell patients 

there is a chance they may even gain lines of vision. As 
far as the frequency, I tell patients to expect to need 
monthly injections so they can be pleasantly surprised if I 
need to perform fewer injections. 

pIVotal StudIeS
Dr. Kaiser: Anti-VEGF agents are highly effective in the 

clinic, and there are a number of studies demonstrat-
ing the safety and efficacy of anti-VEGF for treatment of 
AMD. For instance, MARINA1 and ANCHOR,2 the 2 piv-
otal trials that led to approval of ranibizumab (Lucentis, 
Genentech). In MARINA, about 95% of patients given 
either a 0.3-mg or 0.5-mg dose of ranibizumab lost 
fewer than 15 letters at 1 year, compared with about 
two-thirds of patients receiving placebo. Visual acuity 
improved by 15 or more letters in one-quarter of those 
receiving 0.3 mg and one-third of those receiving 0.5 mg, 
compared with 5% of the placebo group. Mean increases 
in visual acuity were 6.5 letters and 7.2 letters in the 0.3-
mg and 0.5-mg groups, respectively, compared with a 
decrease of 10.4 letters in the placebo group. These visual 
acuity gains were maintained at 24 months.

The ANCHOR study was a double-blind, controlled 
trial of 423 patients comparing ranibizumab to PDT with 
verteporfin. Ranibizumab was better able to retard the 
progression of predominantly classic neovascular AMD. 
About 95% of those given 0.3 mg or 0.5 mg of ranibizum-
ab lost fewer than 15 letters, compared to two-thirds of 
those in the PDT with verteporfin group. Visual acuity 
improved by 15 letters or more in more than one-third 
of the 0.3-mg group and even more so in the 0.5-mg 
group, compared to only about 5% of the verteporfin 
group. Mean visual acuity increased by 8.5 letters and 
11.3 letters in the 0.3-mg and 0.5-mg groups, compared 
with a decrease of 9.5 letters in the verteporfin group. 

What are some other key pivotal studies that ophthal-
mologists can look at to know what to expect in terms 
of visual outcomes with these treatments? 

Dr. Prenner: Several studies highlight the efficacy of 
anti-VEGF agents in terms of mean change in visual acu-
ity. The results with bevacizumab (Avastin, Genentech) 
in the Comparison of AMD Treatment Trial (CATT),5,6 
the results of ranibizumab in the drug’s pivotal registra-
tion trials,1,2 and the results with ranibizumab or afliber-
cept (Eylea, Regeneron) in the VIEW 1 and VIEW 2 study 
groups7,8 suggest that patients are going to gain about 8 
letters at 1 year. 

In CATT,5,6 bevacizumab administered monthly yield-
ed a gain of 8 ETDRS letters, and ranibizumab admin-
istered monthly yielded an 8.5 letter gain. In the PRN 
groups, bevacizumab yielded a 5.9 letter gain compared 
to 6.8 letters with ranibizumab. The mean decrease in 
central retinal thickness was 196 µm in the ranibizumab-
monthly group, compared to a range of 152 to 168 µm 
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in the other groups (P = 0.03 by analysis of variance).
The results for VIEW 1 and VIEW 27,8 showed that 

intravitreal aflibercept dosed monthly or every 2 months 
after 3 initial monthly doses produced noninferior effi-
cacy and safety outcomes as monthly ranibizumab at 
1 year. There were a high percentage of patients who 
maintained vision after 52 weeks of treatment with 
aflibercept, which was the primary endpoint: 95.9% 
(VIEW 1) and 96.3% (VIEW 2) among patients assigned 
to aflibercept 0.5 mg monthly, 95.1% (VIEW 1) and 95.6% 
(VIEW 2) in the aflibercept 2.0 mg monthly group, and 
95.1% (VIEW 1) and 95.6% (VIEW 2) among patients 
treated with 2.0 mg every 2 months after 3 initial month-
ly doses.

In the clinic, most patients are not going to gain sig-
nificant vision. A reasonable expectation is that about 
one-third will gain 3 lines of vision and another third will 
lose some visual acuity. One average, patients are going 
to gain about 1.5 lines., regardless of which drug is used. 

Dr. Kaiser: Sometimes we forget to tell patients what 
to expect about visual loss during our initial conversa-
tions. We tend to plant the seed that these are great 
treatments and they are going to prevent vision loss. It is 
important to mention that patients in the clinical trials 
were hand-selected, and theoretically should have been 
the best responders to this therapy. A lot of patients that 
we see have had AMD for 6 to 9 months, so it is impor-
tant to remember that they are not all going to do as 
well as we would like them to. 

anatomIcal chanGeS afteR tReatment
Dr. Kaiser: How long does it take for anatomical 

changes to occur and what do you expect in terms of 
outcomes? 

Dr. Prenner: About two-thirds of patients are going 
to demonstrate improvement on their OCT scans after 
1 year. Some patients will experience changes sooner 
than this, while others will have no change or worsening. 
Overall, my expectations are that about half of patients 
are going to be “dry” after 3 injections, but as a general 
rule, I expect to see persistent activity in many eyes 
despite aggressive therapy.

 
Dr. Kaiser: AMD is a chronic disease that remains 

active, and so we have to be vigilant. Even though our 
offices may get busy, we have to take the time to make 
sure these patients are treated aggressively. 

Dr. Prenner: It is also important to remember that 
many eyes will continue to have significant residual 
thickening despite aggressive therapy. 

Dr. Wykoff: We have some good data that is 

peripherally related to that question: The PIER subanaly-
sis,9 the HARBOR subanalysis,10 and the ongoing CATT 
subanalysis.

PIER was a phase IIIb, multicenter, double-masked, 
sham injection-controlled trial in patients with predomi-
nantly or minimally classic or occult subtypes with no 
classic CNV lesions. Patients were randomized to 0.3 mg 
ranibizumab, 0.5 mg ranibizumab, or placebo. For the 
outcomes, mean visual acuity changes from baseline 
at 12 months were -16.3 letters for the placebo group, 
-1.6 for the 0.3 mg group, and -0.2 letters for the 0.5 mg 
group. The drug arrested CNV growth and reduced leak-
age, but the treatment effect declined during quarterly 
dosing.

The HARBOR cohort was a 24-month, phase III, multi-
center, double-masked, dose-response study of patients 
randomized to receive ranibizumab 0.5 mg or 2.0 mg 
intravitreal injections administered monthly or on an as-
needed basis (PRN) after 3 monthly doses. All treatment 
groups gained clinically meaningful visual improvement 
and retinal anatomic outcomes improved. At month 12, 
the mean change from baseline in best corrected visual 
acuity (BCVA) for the 4 groups was a gain of 10 letters 
in the 0.5-mg-monthly group, a gain of 8.2 letters among 
those in the 0.5 mg PRN group, a gain of 9.2 letters for 
those receiving 2.0 mg monthly, and a gain of 8.6 let-
ters for those receiving a dose of 2.0 mg PRN. In each of 
the 4 groups, about one-third of patients gained 15 or 
more letters from baseline. The mean change in central 
foveal thickness at month 12 ranged from a decrease of 
161.2 µm to 172.4 µm

The take-home message is that we use intraretinal 
fluid on OCT as a marker for how often to treat people, 
but until recently, we did not have great prospective 
data to support that. Now, we do. 

pRefeRRed aGent In the clInIc 
Dr. Kaiser: Does anyone have a preferred anti-VEGF 

agent? If so, why?

Dr. Wykoff: The fact is that there are 2 approved 
agents and 1 that can be used in an off-label fashion for 
the treatment of AMD. I find it challenging to recom-
mend an off-label therapy as a first-line regimen, and I 
discuss this with patients. I also try to take finances out 
of the equation whenever possible and tend to think if it 
was my eye, what would I want? 

Dr. Kitchens: Most times I end up using ranibizumab 
because I have a sample. If the patient has limited visual 
potential and it is their first eye involved, or if there is a 
big scar with hemorrhage and they come in late in the 
disease progression, I am going to talk to them about 
bevacizumab. I tell them that I am not going to treat 
their eye with a drug that costs $2000 per injection.
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Dr. Kaiser: So the sampling program helps you make a 
decision? 

Dr. Kitchens: Yes. I am going to bring them back if 
they are going to get aflibercept.

SWItchInG dRuGS
Dr. Kaiser: What is your definition of a treatment fail-

ure and when do you consider switching agents?

Dr. Wykoff: There are 2 types of treatment failures: 
The patient who reports that his or her vision is not 
improving and the patient in whom there is not drying 
out of subretinal or intraretinal fluid on an OCT scan.

Dr. Eliott: If there is no change in the amount of 
subretinal or intraretinal fluid after 3 injections, then I 
start to consider the possibility of a treatment failure. In 
these cases where I am not seeing a response—or not 
the response I was anticipating—I will consider switching 
agents. This happens in about 15% of patients. 

Dr. Kitchens: In my practice, I see no response what-
soever less often than that. If I see nothing after 3 injec-
tions, I start to consider the possibility of a treatment 
failure and also think about the accuracy of the diagno-
sis. At that point, I would reexamine the time course of 
the disease and consider other possibilities, like tears in 

the retinal pigment epithelium.11,12

Dr. Kaiser: What about patients who have had 15 
injections and are probably developing some sort of 
tachyphylaxis?

Dr. Elliot: I may just switch to a different anti-VEGF 
agent at that point. 
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1. In the ANCHOR study,
a.  Anti-VEGF therapies did not cause regression of subretinal 

and intraretinal fluid
b.  Anti-VEGF therapies did not cause regression of the choroi-

dal neovascular (CNV) membrane on angiography
c.  Mean visual acuity improved by 15 letters in the 0.3-mg 

ranibizumab group
d.  Mean visual acuity improved by 9.5 letters in the verteporfin 

group

2.  When communicating expectations to the patient, the panelists 
recommended against telling patients which of the following?
a.  They will require many injections, possibly monthly for at 

least a year or more
b.  The treatment goal is to maintain vision
c.  AMD can lead to blindness without treatment
d.  Treatment will likely only require 3 monthly injections

3.  In pivotal studies of bevacizumab, ranibizumab, and aflibercept, 
the mean visual change seen is typically:
a. A 2-letter loss
b. A 4-letter gain
c. An 8-letter gain
d. An 18-letter gain

4.  With respect to the relationship between dosing frequency and 
mean visual acuity gains, clinical trials of ranibizumab and beva-
cizumab have demonstrated that:
a.  The mean letter gain is typically higher with as needed  

dosing (PRN) compared to monthly dosing
b.  The mean letter gain is typically lower with PRN dosing 

compared to monthly dosing
c.  The mean letter gains are equivalent between PRN and 

monthly dosing
d.  To date, no clinical trials have investigated the impact of 

dosing schedule on mean visual acuity gains
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