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IMPORTANT SAFETY INFORMATION FOR  
EYLEA® (aflibercept) INJECTION

    EYLEA® (aflibercept) Injection is contraindicated in patients with 
ocular or periocular infections, active intraocular inflammation,  
or known hypersensitivity to aflibercept or to any of the excipients  
in EYLEA.

    Intravitreal injections, including those with EYLEA, have been  
associated with endophthalmitis and retinal detachments.  
Proper aseptic injection technique must always be used when 
administering EYLEA. Patients should be instructed to report any 
symptoms suggestive of endophthalmitis or retinal detachment 
without delay and should be managed appropriately. Intraocular 
inflammation has been reported with the use of EYLEA.

    Acute increases in intraocular pressure have been seen within  
60 minutes of intravitreal injection, including with EYLEA. Sustained 
increases in intraocular pressure have also been reported after  
repeated intravitreal dosing with VEGF inhibitors. Intraocular  
pressure and the perfusion of the optic nerve head should be  
monitored and managed appropriately.

    There is a potential risk of arterial thromboembolic events (ATEs) 
following use of intravitreal VEGF inhibitors, including EYLEA, defined 
as nonfatal stroke, nonfatal myocardial infarction, or vascular death 
(including deaths of unknown cause). The incidence of reported 
thromboembolic events in wet AMD studies during the first year was 
1.8% (32 out of 1824) in the combined group of patients treated 
with EYLEA. The incidence in the DME studies during the first year 
was 3.3% (19 out of 578) in the combined group of patients treated 
with EYLEA compared with 2.8% (8 out of 287) in the control group. 
There were no reported thromboembolic events in the patients 
treated with EYLEA in the first six months of the RVO studies.

     Serious adverse reactions related to the injection procedure have 
occurred in <0.1% of intravitreal injections with EYLEA including 
endophthalmitis and retinal detachment.

     The most common adverse reactions (≥5%) reported in patients 
receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, 
vitreous floaters, intraocular pressure increased, and vitreous 
detachment.

IMPORTANT PRESCRIBING INFORMATION FOR  
EYLEA® (aflibercept) INJECTION
EYLEA® (aflibercept) Injection is indicated for the treatment of  
patients with

    Neovascular (Wet) Age-related Macular Degeneration (AMD): The 
recommended dose is 2 mg administered by intravitreal injection 
every 4 weeks (monthly) for the first 12 weeks (3 months), followed 
by 2 mg once every 8 weeks (2 months). Although EYLEA may be 
dosed as frequently as 2 mg every 4 weeks (monthly), additional  
efficacy was not demonstrated when EYLEA was dosed every  
4 weeks compared to every 8 weeks.

    Macular Edema following Retinal Vein Occlusion (RVO): The  
recommended dose is 2 mg administered by intravitreal injection 
every 4 weeks (monthly).

    Diabetic Macular Edema (DME): The recommended dose is 2 mg 
administered by intravitreal injection every 4 weeks (monthly) for the 
first 5 injections, followed by 2 mg once every 8 weeks (2 months). 
Although EYLEA may be dosed as frequently as 2 mg every 4 weeks 
(monthly), additional efficacy was not demonstrated when EYLEA was 
dosed every 4 weeks compared to every 8 weeks.

Please see brief summary of full Prescribing Information on the following page.

For more information, visit www.EYLEA.com.

Reference: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information.  
Regeneron Pharmaceuticals, Inc. October 2014. 

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.

© 2015, Regeneron Pharmaceuticals, Inc.  All rights reserved 1/2015
777 Old Saw Mill River Road, Tarrytown, NY 10591 LEA-0685

* BCVA = best-corrected visual acuity, as measured by Early Treatment Diabetic Retinopathy Study (ETDRS) letters.

As Demonstrated in 2 Pivotal, Phase 3 Trials in  
Patients With DME Evaluating Mean Change in  
BCVA* at 52 Weeks vs Baseline1
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EYLEA® (aflibercept) Injection Offers Extended  
Dosing in DME—2-mg Every 8 Weeks  

Following 5 Initial Monthly Doses1
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For complete details, see Full Prescribing Information.
1 INDICATIONS AND USAGE
EYLEA® (aflibercept) Injection is indicated for the treatment of patients 
with Neovascular (Wet) Age-Related Macular Degeneration (AMD), 
Macular Edema following Retinal Vein Occlusion (RVO), and Diabetic 
Macular Edema (DME).

2 DOSAGE AND ADMINISTRATION
2.1 Important Injection Instructions. For ophthalmic intravitreal 
injection. EYLEA must only be administered by a qualified physician.
2.2 Neovascular (Wet) Age-Related Macular Degeneration (AMD). 
The recommended dose for EYLEA is 2 mg (0.05 mL or 50 microliters) 
administered by intravitreal injection every 4 weeks (monthly) for the 
first 12 weeks (3 months), followed by 2 mg (0.05 mL) via intravitreal 
injection once every 8 weeks (2 months). Although EYLEA may be dosed 
as frequently as 2 mg every 4 weeks (monthly), additional efficacy was 
not demonstrated when EYLEA was dosed every 4 weeks compared to 
every 8 weeks.
2.3 Macular Edema Following Retinal Vein Occlusion (RVO). The 
recommended dose for EYLEA is (0.05 mL or 50 microliters) administered 
by intravitreal injection once every 4 weeks (monthly).
2.4 Diabetic Macular Edema (DME). The recommended dose for 
EYLEA is (0.05 mL or 50 microliters) administered by intravitreal 
injection every 4 weeks (monthly) for the first 5 injections followed by  
2 mg (0.05 mL) via intravitreal injection once every 8 weeks (2 months). 
Although EYLEA may be dosed as frequently as 2 mg every 4 weeks 
(monthly), additional efficacy was not demonstrated when EYLEA was 
dosed every 4 weeks compared to every 8 weeks.
2.5 Preparation for Administration. EYLEA should be inspected 
visually prior to administration. If particulates, cloudiness, or discoloration 
are visible, the vial must not be used. Using aseptic technique, 
the intravitreal injection should be performed with a 30-gauge x 
½-inch injection needle. For complete preparation for administration 
instructions, see full prescribing information.

2.6 Injection Procedure. The intravitreal injection procedure should be 
carried out under controlled aseptic conditions, which include surgical 
hand disinfection and the use of sterile gloves, a sterile drape, and a 
sterile eyelid speculum (or equivalent). Adequate anesthesia and 
a topical broad–spectrum microbicide should be given prior to the 
injection. 
Immediately following the intravitreal injection, patients should be 
monitored for elevation in intraocular pressure. Appropriate monitoring 
may consist of a check for perfusion of the optic nerve head or 
tonometry. If required, a sterile paracentesis needle should be available. 
Following intravitreal injection, patients should be instructed to report 
any symptoms suggestive of endophthalmitis or retinal detachment 
(e.g., eye pain, redness of the eye, photophobia, blurring of vision) 
without delay (see Patient Counseling Information).
Each vial should only be used for the treatment of a single eye. If the 
contralateral eye requires treatment, a new vial should be used and 
the sterile field, syringe, gloves, drapes, eyelid speculum, filter, and 
injection needles should be changed before EYLEA is administered to 
the other eye.
After injection, any unused product must be discarded.

3 DOSAGE FORMS AND STRENGTHS
Single-use, glass vial designed to provide 0.05 mL of 40 mg/mL solution 
(2 mg) for intravitreal injection.

4 CONTRAINDICATIONS
EYLEA is contraindicated in patients with 
• Ocular or periocular infections
• Active intraocular inflammation
• Known hypersensitivity to aflibercept or any of the excipients in 

EYLEA. Hypersensitivity reactions may manifest as severe intraocular 
inflammation

5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments. Intravitreal injections, 
including those with EYLEA, have been associated with endophthalmitis 
and retinal detachments (see Adverse Reactions). Proper aseptic 
injection technique must always be used when administering EYLEA. 
Patients should be instructed to report any symptoms suggestive of 
endophthalmitis or retinal detachment without delay and should be 
managed appropriately (see Dosage and Administration and Patient 
Counseling Information).
5.2 Increase in Intraocular Pressure. Acute increases in intraocular 
pressure have been seen within 60 minutes of intravitreal injection, 
including with EYLEA (see Adverse Reactions). Sustained increases in 
intraocular pressure have also been reported after repeated intravitreal 
dosing with vascular edothelial growth factor (VEGF) inhibitors. 
Intraocular pressure and the perfusion of the optic nerve head should be 
monitored and managed appropriately (see Dosage and Administration).
5.3 Thromboembolic Events. There is a potential risk of arterial 
thromboembolic events (ATEs) following intravitreal use of VEGF 
inhibitors, including EYLEA. ATEs are defined as nonfatal stroke, nonfatal 
myocardial infarction, or vascular death (including deaths of unknown 
cause).The incidence of reported thromboembolic events in wet AMD 

studies during the first year was 1.8% (32 out of 1824) in the combined 
group of patients treated with EYLEA. The incidence in the DME studies 
during the first year was 3.3% (19 out of 578) in the combined group 
of patients treated with EYLEA compared with 2.8% (8 out of 287) in 
the control group. There were no reported thromboembolic events in the 
patients treated with EYLEA in the first six months of the RVO studies.

6 ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in the 
Warnings and Precautions section of the labeling:
• Endophthalmitis and retinal detachments
• Increased intraocular pressure
• Thromboembolic events
6.1 Clinical Trials Experience. Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates observed in the 
clinical trials of a drug cannot be directly compared to rates in other 
clinical trials of the same or another drug and may not reflect the rates 
observed in practice.
A total of 2711 patients treated with EYLEA constituted the safety 
population in seven phase 3 studies. Among those, 2110 patients 
were treated with the recommended dose of 2 mg. Serious adverse 
reactions related to the injection procedure have occurred in <0.1% of 
intravitreal injections with EYLEA including endophthalmitis and retinal 
detachment. The most common adverse reactions (≥5%) reported 
in patients receiving EYLEA were conjunctival hemorrhage, eye pain, 
cataract, vitreous floaters, intraocular pressure increased, and vitreous 
detachment.
Neovascular (Wet) Age-Related Macular Degeneration (AMD). The 
data described below reflect exposure to EYLEA in 1824 patients with 
wet AMD, including 1223 patients treated with the 2-mg dose, in 2 
double-masked, active-controlled clinical studies (VIEW1 and VIEW2) for 
12 months.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD 
Studies

Adverse Reactions
EYLEA 

(N=1824)

Active Control 
(ranibizumab) 

(N=595)
Conjunctival hemorrhage 25% 28%
Eye pain 9% 9%
Cataract 7% 7%
Vitreous detachment 6% 6%
Vitreous floaters 6% 7%
Intraocular pressure increased 5% 7%
Conjunctival hyperemia 4% 8%
Corneal erosion 4% 5%
Detachment of the retinal pigment 
epithelium 3% 3%

Injection site pain 3% 3%
Foreign body sensation in eyes 3% 4%
Lacrimation increased 3% 1%
Vision blurred 2% 2%
Intraocular inflammation 2% 3%
Retinal pigment epithelium tear 2% 1%
Injection site hemorrhage 1% 2%
Eyelid edema 1% 2%
Corneal edema 1% 1%

Less common serious adverse reactions reported in <1% of the patients 
treated with EYLEA were hypersensitivity, retinal detachment, retinal 
tear, and endophthalmitis.
Macular Edema Following Retinal Vein Occlusion (RVO). The 
data described below reflect 6 months exposure to EYLEA with a 
monthly 2 mg dose in 218 patients following CRVO in 2 clinical studies 
(COPERNICUS and GALILEO) and 91 patients following BRVO in one 
clinical study (VIBRANT).

Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
Adverse Reactions CRVO BRVO

EYLEA 
(N=218)

Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

Eye pain 13% 5% 4% 5%
Conjunctival hemorrhage 12% 11% 20% 4%
Intraocular pressure 
increased 8% 6% 2% 0%

Corneal epithelium defect 5% 4% 2% 0%
Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
Foreign body sensation 
in eyes 3% 5% 3% 0%

Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
Vision blurred 1% <1% 1% 1%
Intraocular inflammation 1% 1% 0% 0%
Cataract <1% 1% 5% 0%
Eyelid edema <1% 1% 1% 0%

Less common adverse reactions reported in <1% of the patients treated 
with EYLEA in the CRVO studies were corneal edema, retinal tear, 
hypersensitivity, and endophthalmitis.

Diabetic Macular Edema (DME). The data described below reflect 
exposure to EYLEA in 578 patients with DME treated with the 2-mg dose 

in 2 double-masked, controlled clinical studies (VIVID and VISTA) for 
52 weeks.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies

Adverse Reactions
EYLEA 

(N=578)
Control 
(N=287)

Conjunctival hemorrhage 28% 17%
Eye pain 9% 6%
Cataract 8% 9%
Vitreous floaters 6% 3%
Corneal erosion 5% 3%
Intraocular pressure increased 5% 3%
Conjunctival hyperemia 5% 6%
Vitreous detachment 3% 3%
Foreign body sensation in eyes 3% 3%
Lacrimation increased 3% 2%
Vision blurred 2% 2%
Intraocular inflammation 2% <1%
Injection site pain 2% <1%

Less common adverse reactions reported in <1% of the patients treated 
with EYLEA were hypersensitivity, eyelid edema, corneal edema, retinal 
detachment, injection site hemorrhage, and retinal tear.
6.2 Immunogenicity. As with all therapeutic proteins, there is a 
potential for an immune response in patients treated with EYLEA. 
The immunogenicity of EYLEA was evaluated in serum samples. The 
immunogenicity data reflect the percentage of patients whose test results 
were considered positive for antibodies to EYLEA in immunoassays. The 
detection of an immune response is highly dependent on the sensitivity 
and specificity of the assays used, sample handling, timing of sample 
collection, concomitant medications, and underlying disease. For these 
reasons, comparison of the incidence of antibodies to EYLEA with the 
incidence of antibodies to other products may be misleading. 
In the wet AMD, RVO, and DME studies, the pre-treatment incidence 
of immunoreactivity to EYLEA was approximately 1% to 3% across 
treatment groups. After dosing with EYLEA for 24-52 weeks, antibodies 
to EYLEA were detected in a similar percentage range of patients. There 
were no differences in efficacy or safety between patients with or 
without immunoreactivity. 

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy. Pregnancy Category C. Aflibercept produced embryo-
fetal toxicity when administered every three days during organogenesis 
to pregnant rabbits at intravenous doses ≥3 mg per kg, or every six 
days at subcutaneous doses ≥0.1 mg per kg. Adverse embryo-fetal 
effects included increased incidences of postimplantation loss and fetal 
malformations, including anasarca, umbilical hernia, diaphragmatic 
hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, 
spina bifida, encephalomeningocele, heart and major vessel defects, 
and skeletal malformations (fused vertebrae, sternebrae, and ribs; 
supernumerary vertebral arches and ribs; and incomplete ossification). 
The maternal No Observed Adverse Effect Level (NOAEL) in these studies 
was 3 mg per kg. Aflibercept produced fetal malformations at all doses 
assessed in rabbits and the fetal NOAEL was less than 0.1 mg per kg. 
Administration of the lowest dose assessed in rabbits (0.1 mg per kg) 
resulted in systemic exposure (AUC) that was approximately 10 times 
the systemic exposure observed in humans after an intravitreal dose 
of 2 mg.
There are no adequate and well-controlled studies in pregnant women. 
EYLEA should be used during pregnancy only if the potential benefit 
justifies the potential risk to the fetus. 
8.3 Nursing Mothers. It is unknown whether aflibercept is excreted in 
human milk. Because many drugs are excreted in human milk, a risk 
to the breastfed child cannot be excluded. EYLEA is not recommended 
during breastfeeding. A decision must be made whether to discontinue 
nursing or to discontinue treatment with EYLEA, taking into account the 
importance of the drug to the mother.
8.4 Pediatric Use. The safety and effectiveness of EYLEA in pediatric 
patients have not been established.
8.5 Geriatric Use. In the clinical studies, approximately 76% (2049/2701) 
of patients randomized to treatment with EYLEA were ≥65 years of 
age and approximately 46% (1250/2701) were ≥75 years of age. No 
significant differences in efficacy or safety were seen with increasing 
age in these studies.

17 PATIENT COUNSELING INFORMATION
In the days following EYLEA administration, patients are at risk of 
developing endophthalmitis or retinal detachment. If the eye becomes 
red, sensitive to light, painful, or develops a change in vision, advise 
patients to seek immediate care from an ophthalmologist (see 
Warnings and Precautions). Patients may experience temporary visual 
disturbances after an intravitreal injection with EYLEA and the associated 
eye examinations (see Adverse Reactions). Advise patients not to drive 
or use machinery until visual function has recovered sufficiently.

BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

Manufactured by:  
Regeneron Pharmaceuticals, Inc.
777 Old Saw Mill River Road
Tarrytown, NY 10591-6707 

U.S. License Number 1760 
EYLEA is a registered trademark of 
Regeneron Pharmaceuticals, Inc.
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All rights reserved. 
Issue Date: October 2014 
Initial U.S. Approval: 2011
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The Diabetic Retinopathy Clinical Research Network (DRCR.net) has undertaken numerous studies to quantify and 
qualify the safety and efficacy of various treatments. The entire retina community is indebted to the diligence and efforts of 
this group. Until recently, most of those studies compared treatments to sham or to focal laser treatment. The latest study, 
Protocol T, is the first head-to-head-to-head comparative effectiveness study of the three most often used anti-vascular 
endothelial growth factor drugs: Avastin (bevacizumab, Genentech), Eylea (aflibercept, Regeneron), and Lucentis (ranibi-
zumab, Genentech). Retina Today gathered a group of retina experts to discuss how the findings of Protocol T might influ-
ence treatment paradigms. 

—Rishi P. Singh, MD, moderator

*Editor’s note: This roundtable discusses the off-label use 
of bevacizumab. At the time of the roundtable, ranibizum-
ab had been granted approval for the treatment of diabetic 
retinopathy in the presence of diabetic macular edema. 
Since the timing of the roundtable, aflibercept has also been 
granted that indication. Where possible, the text has been 
modified to include both drugs. The approval process and 
the studies discussed that supported the approval process for 
diabetic retinopathy were restricted solely to ranibizumab in 
this roundtable. 

Rishi P. Singh, MD:  The Diabetic Retinopathy Clinical 
Research Network’s (DRCR.net) Protocol T randomly 
assigned 660 adults with confirmed diabetic macular 
edema (DME) to intravitreous aflibercept 2.0 mg, beva-
cizumab 1.25 mg, and ranibizumab 0.3 mg; the primary 
outcome was mean change in visual acuity at 1 year.1 The 
study found a statistical difference between the three, 
with aflibercept performing better, but the authors noted 
the differences were not clinically significant. 

In comparison with prior phase 3 clinical trials, there 
was a 12-month washout period with anti-VEGF injec-
tion in Protocol T: patients with visual acuity less than 
20/20 were re-injected with anti-VEGF.1 What are some 
of the key data points and findings from Protocol T? 
What do you think are the unanswered questions? 

Michael S. Ip, MD:  Protocol T is pragmatic and 
applicable in a real-life clinical practice. As with other 
trials, setting certain limitations in the Protocol T study 
was essential. However, I think the participants in this 
trial are representative of the real-world population. 
For example, prior anti-VEGF injections were allowed 
in some cases, even though a wash-out period of 12 
months was required. I think it is unrealistic to pre-
sume that we are all only going to see treatment-naïve 
patients in our clinics.

The visual acuity of patients included in the Protocol 
T study was representative of the general diabetic 
population. The only difference from a real-life scenario 
in this study is that bevacizumab was compounded 
from the investigational pharmacy at the University of 

Pennsylvania, which allowed sterility testing and verifica-
tion of dosing that may not be commonly available from 
commercial compounding pharmacies.

Peter K. Kaiser, MD:  One of the important aspects of 
designing a clinical study is that clinicians in clinical practice 
should easily be able to replicate the protocol. This is espe-
cially relevant in studies evaluating treatment options, as is 
the case with this study. Unfortunately, I think that Protocol 
T has very complicated and convoluted re-treatment cri-
teria that are difficult to follow for the average clinician. In 
fact, re-treatment was determined in the study with a com-
puter program because the rules were very complicated. 
Moreover, the futility rules, or when you could add laser, 
were not intuitive. This fact is very important because repli-
cation of the clinical results in our practice requires follow-
ing a similar treatment protocol. The leaders of the DRCR.
net will likely have to actively educate clinicians on the 
treatment protocol before this regimen becomes an easy-
to-remember p.r.n. protocol. For instance, the CATT2 pro-
tocol simply states that if you have fluid, you treat. Period. 
Protocol T is much more complicated. 

John W. Kitchens, MD:  I agree with Dr. Kaiser com-
pletely. Protocol T is not really clinically intuitive. On 
the upside, it did tend to lead toward a more aggressive 
treatment approach, and patients did really well, overall, 
because of the great treatment options we have and 
because of the lack of undertreatment, which is a real-
world problem.  

One of the important aspects  

of designing a clinical study is  

that clinicians in clinical practice 

should easily be able to replicate 

the protocol.
–Peter K. Kaiser, MD
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VISUAL ACUITY PARAMETERS  
IN PROTOCOL T

Dr. Singh:  Dr. Pieramici, the visual acuity of patients 
in this study has been discussed extensively. The visual 
acuity required for participation in this study was 20/32 
to 20/320. The accompanying editorial from Dan Martin, 
MD, states that 75% of the patients are really 20/50 or 
better.3 Do you find a similar situation in your own clini-
cal practice? Are patients with diabetic macular edema 
(DME) really that much better than 20/50?

Dante J. Pieramici, MD:  When we were reviewing 
study participant visual acuity levels, we were discuss-
ing standardized, refracted study vision in patients 
eligible and enrolled in a clinical trial. In my general 
practice, patients who present with DME tend to have 
lower visual acuity on average than reported at base-
line in the Protocol T study. That is partly because my 
patients are sicker on average than those recruited into 
these types of studies. Another reason for lower vision 
in clinical practice results from the fact that in routine 
practice, we measure visual acuity (unrefracted) with a 
Snellen chart. If you compare the visual acuity from the 
Snellen chart used routinely in the office to visual acu-
ity with a standardized refracted vision on the ETDRS 
chart used in these kinds of studies, there is a discrep-
ancy in measurement. These differences can sometimes 
be quite dramatic, but on average, tend to be a couple 
of lines of vision better on the Early Treatment Diabetic 
Retinopathy Study (ETDRS) charts. The visual acu-
ity of a patient might be 20/100 with a Snellen chart, 
but when you test their standardized refractive vision 
using the ETDRS study chart, it may come out to be 
20/40. So, I think translating the vision parameters of 
Protocol T trial directly into our clinical practice is 
going to be difficult.

Dr. Singh:  How do your patients with DME compare 
with the participants of this study, especially with regard 
to vision?

 
Andrew A. Moshfeghi, MD, MBA:  I completely agree 

with Dr. Pieramici. We have all had similar clinical trial 
screening experiences where see patients who appear 
to meet the inclusion criteria of the trial. However, 
patients sometimes have vision that is significantly bet-
ter from what we initially thought once they go through 
the stringent visual acuity testing for study inclusion. 
Additionally, when you look at the references cited in 
the editorial on Protocol T,3 that 75% statistic was from 
a study published in the mid-1990s. It is unclear how the 
demographics from those studies have shifted during the 

past 15 or 20 years. So, I think that also has to be taken 
into consideration. 

Dr. Kaiser:  My American Ophthalmological Society 
thesis compared the visual acuity between a forced-
choice paradigm ETDRS chart and a Snellen chart.4 It 
was interesting to note that in people with good visual 
acuity—say 20/50 or better—the differences between 
these two visual acuity testing methods was not drasti-
cally different. And the cutoff for Protocol T was even 
better than that, at 20/40.1 But once vision drops below 
20/50, the difference between the ETDRS and Snellen 
can be huge. It could be as much as 3 or 4 lines. So, at a 
good vision, there is actually not that much of a differ-
ence between the two scales. But when you move to a 
moderately poor or a really poor vision, the differences 
become magnified.

Dr. Kitchens:  I agree that Snellen and ETDRS are not 
the same. That being said, I know a lot was made of the 
editorial quoted by Dr. Moshfeghi. The editorial stated 
that 75% of patients in “the real world” have visual acu-
ity of 20/40 or better. Although I would not completely 
disagree with that statistic, I often will not treat patients 
with visual acuity of 20/25 or better and center-involv-
ing DME. The reason is that some of these patients can 
remain stable over time. It is unclear if nine or 10 injec-
tions over the course of a year is going to be worth it. 
This is a question that the DRCR V study will evaluate—
what is the best approach for patients with very good 
vision and center-involving DME. So, if you eliminate 
those patients with really good vision, it means that the 
20/50 level is about right for my average treatable DME 
patient.

Dr. Singh:  What is your opinion on the visual acuity 
in clinical trial protocols and its relationship with visual 
acuity in your patients? 

Dr. Ip:  I agree with Dr. Pieramici’s comments about 
the relationship between real-world Snellen visual acuity 
charts and electronic visual acuity testers based on the 
ETDRS. I have seen the visual acuity from both of these be 
as different as 3 lines. So, if we are talking about the cutoff 
here, a visual acuity of 20/40 on the E-ETDRS may trans-
late to about 20/80 or 20/70 on Snellen visual acuity. 

Dr. Singh:  Dr. Moshfeghi, how does your personal 
treatment regimen differ from that in Protocol T? A lot 
of people talk about changing the treatment regimen 
based on a potential treatment failure. What are your 
definitions for switching a patient?
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Dr. Moshfeghi:  That is a great question. I have a high 
threshold for switching a patient off of a monotherapy 
agent. When I see no response whatsoever, or a very 
minimal response as measured by the optical coherence 
tomography (OCT), then I will consider switching the 
patient to another agent of the same class before I will 
switch to a different class of agents. I am not really mak-
ing these decisions on a quantitative basis; instead, it is 
more qualitative.

Dr. Pieramici:  I also try to stick to one therapy for 
a year or so. I think if I have learned anything from the 
anti-VEGF trials, it is that it can take a while to see an 
effect in some patients. When making decisions about 
re-treatment, we tend to look primarily at the OCTs and 
gauge re-treatment solely on this parameter. We really 
should be focusing more on vision, however. Changes in 
vision and OCT in response in anti-VEGF in patients with 
DME is far from a perfect correlation, and at the end of 
the day, what is most important is not drying out the 
retina, but rather maximizing the patient’s vision. 

When you look at insurance claims data, clinicians are 
switching, stopping, and adding different agents rapidly, 
say, after two or three injections—which is not enough 
time to determine whether the patient has or will 
respond to anti-VEGF monotherapy in many cases. 

We must also realize that the anti-VEGF agents have 
the additional potential benefit of reducing the severity 
of the diabetic retinopathy. Therefore, stopping the anti-
VEGF agents prematurely and switching the patients to, 
say, a steroid, may sacrifice this additional benefit.

Dr. Kitchens:  I think that Protocol T gives us some 
clarity as to the efficacy of the different treatment options. 
If I have a patient on bevacizumab who has persistent 
fluid affecting his or her vision, then I will try aflibercept. 
However, if a patient “fails” aflibercept, I often start to think 
about inflammation as a mediator of the leakage and start 
thinking about making the switch to an intravitreal steroid. 
The biggest question is: What is a treatment failure? This is 
tough, and my definition is constantly changing, as I have 
patients who surprise me time and time again by respond-
ing fairly dramatically after months of therapy. I almost 
always base failure solely on OCT, as visual acuity in clinic 
can be affected by ocular surface issues, cataract, rushed 
testing, etc. Currently, if I do not see more than a 20% to 
30% improvement of the OCT center subfield after three 
injections, I start thinking about this patient being less than 
ideally responsive. 

Dr. Singh:  Dr. Kaiser, when you are treating a patient, 
are you looking more toward the OCT, or does vision 

enter your treatment paradigm? If your patient has a 
poor OCT result, but has a good visual acuity, how do 
you handle that patient?

Dr. Kaiser:  I think in DME, unlike age-related macular 
degeneration (AMD), we have a bit more time, so mak-
ing a mistake in terms of either treating or not treating 
at a single visit is not as devastating as it is in AMD. If 
you miss a treatment in AMD and there is loss of vision, 
you may never get that vision back. I do not find it to be 
the same in DME. So from my standpoint, I have always 
really relied on the OCT and treated based on the OCT 
findings over the visual acuity findings. So, if the vision 
were good but the OCT poor, I would treat that patient. 
It is interesting to remember that in Protocol T, there 
were re-treatment rules that were based on good OCT 
and good vision. In this context, we need to know how 
often in Protocol T did the researchers re-treat when 
the OCT was essentially normal without fluid and the 
visual acuity was improving (a re-treatment criteria). 
Before Protocol T, if a patient’s visual acuity was good 
and improving, I would not have re-treated if the OCT 
was normal, or relatively normal. Now, I may have to 
change my re-treatment rules and take into account 
vision over OCT.

Dr. Ip:  I do not think anyone has an answer for defin-
ing which patients are failing treatment. I find myself 
switching anti-VEGF agents quite frequently, unlike some 
of us here. I think that if a patient is having persistent 
edema and his or her visual acuity is not improving as 
expected, I see no reason why you cannot switch the 
anti-VEGF drug while still following the same regimen. 
You can still follow a DRCR.net-style p.r.n. protocol 
based on the OCT and visual acuity. 

So, I tend to switch patients on anti-VEGF pretty fre-
quently. And I also find that in DME, unlike AMD, anti-
VEGF is not a panacea for this condition. There are many 
patients who still do not do well on anti-VEGF, regard-
less of which one of the three anti-VEGF agents you treat 
them with. I estimate that between 25% and 33% of 
the patients may need to switch to some other class of 
drugs, such as a corticosteroid. 

Dr. Kitchens:  So far, Protocol T is the only study com-
paring all three medications head-to-head. Truthfully, I 
really did not think there would be a difference because 
the treatment strategy was so “aggressive.” Seeing the 
difference in those patients with worse visual acuity was 
pretty striking. Combine this with what we see clinically 
when we switch patients who are struggling on other 
agents to aflibercept, and it makes a very compelling 
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case that there is something different mechanistically. 
Whether it is binding affinity, binding of placenta growth 
factor (PlGF), or something else, I do not know. Protocol 
T’s results seem to parallel what we see clinically.

Dr. Singh:  Dr. Moshfeghi, in your patient population 
of DME, what is the breakdown on monotherapy versus 
multimodal therapy?

 
Dr. Moshfeghi:  I prefer anti-VEGF monotherapy in 

DME as a primary therapy. I do not use corticosteroids as 
a primary therapy. I save corticosteroids for my patients 
who show suboptimal response to anti-VEGF mono-
therapy. Of all my DME patients, only about 10% or 15% 
would be using multimodal therapy.

Dr. Pieramici:  If a new patient comes in with DME, 
I give him or her a good trial of the anti-VEGF therapy. 
I do not believe the 1-year results gave us much insight 
into potential durability differences between the drugs. I 
wonder if we should be switching these patients to other 
agents, or adding the additional therapies and continu-
ing anti-VEGF. This is a particularly relevant concern 
given the potential benefits of anti-VEGF on the severity 
of the retinopathy.

Dr. Kitchens:  Before the results of Protocol I5 were 
released, I used to think that I could predict which patients 
would benefit from steroids over anti-VEGF therapy based 
on their angiogram results. Those patients with diffuse leak-
age and good perfusion seemed to be better candidates for 
first-line therapy. After Protocol I, it is hard to use steroids 
as first-line therapy. I still think there are some patients who 
are great candidates—those who have travel issues and 
are pseudophakic with no history of elevated intraocular 
pressure with steroid treatment. “Juggling” anti-VEGF and 
steroid therapy can be difficult. Patients will often respond 
nicely to a combined approach, but eventually one or both 
treatments will wear off. Then you have to figure out which 
treatment is more effective. This is where fluocinolone 
(Iluvien, Alimera Sciences) may be of benefit. If you know 
the patient has a steady state of steroid and they recur, you 
can just dose with p.r.n. anti-VEGF.

Dr. Singh:  One of the interesting pieces of informa-
tion from the results of the Protocol T was that although 
the primary endpoint of the trial was met, the authors 
reported that they did not think the difference was clini-
cally meaningful, because it was driven by the visual acu-
ity of the patients.1 What are your thoughts?

Dr. Kaiser:  Given the sponsors and goals of this study, 

this is a politically correct statement. But, if, for example, 
the study results showed that bevacizumab was signifi-
cantly better than aflibercept or ranibizumab, I think 
the study conclusions would be different. When you 
have a statistically significant difference between the 
three groups for the primary outcome in the overall 
group, as we have in this study, the clinical relevance 
should not be the conclusion of a study unless this was 
defined as the study outcome at the outset. However, 
whether that result is clinically meaningful depends on 
the patient in front of you. So, I would prefer that the 
authors only report the study results, and let me decide 
on its clinical significance.

Dr. Ip:  I agree. I think the data could have been writ-
ten up in many different ways. But the bottom line is 
that when you look at the top-line results, with respect 
to the pairwise comparisons, aflibercept was superior to 
the other two drugs. The way the abstract was written, 
a subgroup analysis (those with a better baseline visual 
acuity) is placed in a very prominent place within the 
article. Theoretically, the entire subgroup analysis could 
have been left out of the abstract. Had that been left out, 
I think that the choice of drugs between aflibercept and 
the alternatives would be skewed more toward the use of 
aflibercept. So, the way the abstract was written gives us 
all a bit more backing to use alternatives to aflibercept.

Dr. Singh:  Is it a fair statement to say that the results 
are not clinically meaningful? There were several end-
points in this study that were analyzed. Three-line gains 
of visual acuity were reported in 63% more for afliber-
cept-treated eyes than bevacizumab-treated eyes (67% 
vs 41%) and 34% more for aflibercept-treated eyes than 
ranibizumab-treated eyes (67% vs 50%).1 Is this a fair 
assumption that clinically meaningful visual acuity results 
do not matter? Or, do you think that the 3 lines gained 
matter more?

Dr. Moshfeghi:  I would not say that any endpoint is 
more important than another. I would say that, as oth-
ers here have pointed out, it certainly would be difficult 
to look at the study results as a comparison of “drugs X, 
Y, and Z” without reference to drug cost and then draw 
the same conclusions as were drawn by the authors of 
this article. I think it is clear that aflibercept was superior 
to the other two agents. And, whether that is clinically 
meaningful to each of us is our decision as readers of 
the article.

Dr. Kitchens:  I feel that these results are clinically 
meaningful to the patients and also to the treating 
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physicians. For patients, it shows us that we can have 1 
to 1.5 lines better vision with slightly fewer injections and 
less need for rescue laser. These things are meaningful to 
patients. As physicians, we haven’t had any head-to-head 
studies of all three drugs, and this is the first one to give 
us any indication that there may be a difference. 

The biggest threat we have relates to how insurance 
carriers dictate how we care for patients. There has been 
an influx of tiered therapy, and this study gives us ammu-
nition to fight against it for our patients.

Dr. Singh:  Imagine that you have a patient in your 
office with a 20/50 visual acuity, and you have these 
results in front of you. What will be your choice of drug? 

Dr. Pieramici:  I think this study demonstrated that 
overall aflibercept turned out to be the best at improving 
vision and anatomy in patients with center-involving DME. 
The benefit was more significant in patients with worse 
vision and more severe edema, but if a patient comes in and 
said to me that he or she wanted “the best drug,” and there 
are no financial issues, I would say aflibercept is the most 
efficacious, on average, based on the overall study results. 
Even if the patient’s vision was 20/30 at baseline but he or 
she had significant macular edema, I believe the data still 
suggest that aflibercept is the best drug, on average. 

 
Dr. Singh:  Another one of the interesting findings of 

Protocol T was that in patients who were 20/40 or bet-
ter, bevacizumab did not dry out the retina nearly as 
much as both aflibercept and ranibizumab. But that did 
not have an impact on the visual acuity. What do you 
make of those results?

Dr. Kaiser:  This is still not clear, and I think further 
studies will provide clarification. Certainly, we have seen 
other studies where the OCT results do not correlate 
with the vision results. But to me, I do not make too 
much of this finding. Another point to consider is that 
if you just look at OCT retinal thickness at baseline and 
disregard initial visual acuity, those less than 400 μm ver-
sus those greater than 400 μm, also had a huge difference 
regardless of vision at baseline or throughout the study. 
So, I would like to see a graph that plots the OCT thick-
ness with visual acuity and shows me where the break 
point is in terms of when aflibercept is “clinically mean-
ingful” to use instead of the other drugs.

Dr. Singh:  The improvement in OCT was greater in 
the aflibercept-treated eyes and in the ranibizumab-
treated eyes compared with those treated with bevaci-
zumab. Please share your thoughts on this.

Dr. Ip:  We have seen in numerous trials that there is 
a disconnect between the retinal thickness and visual 
acuity. Oftentimes, you get patients who have very thick 
retinas on OCTs but have a very good visual acuity. This 
might represent a patient who is early on in the disease 
process. On the other hand, you may have a patient who 
has a very thin retina but a very poor visual acuity. That 
could be a patient who just had chronic disease and the 
edema has recently cleared, but now he or she is left 
with poor visual acuity. So, these are scenarios where you 
can get this type of disconnect. 

Dr. Singh:  Are there any unanswered questions 
regarding the visual outcomes here that we need to take 
better care of our patients? 

Dr. Moshfeghi:  The outcomes did not have many 
unanswered questions—but, unless you were a part of 
the DRCR protocol, the methodology of the study left 
some unanswered questions. It is unclear exactly what 
each of the prespecified endpoints was. The article dis-
cussed how baseline visual acuity stratification was a 
prespecified endpoint, but it did not explain how these 
visual acuity stratifications were devised clearly. And to 
me, that is an important question that remains unan-
swered both from the article itself as well as from the 
online supplementary material.

 
Dr. Pieramici:  I am curious about the potential dura-

bility difference between the drugs. I do not think this 
study gave as much insight on that as it might have, if 
the data are there. There was one injection median dif-
ference favoring aflibercept and less laser therapy in this 
group—but I would still like to know much more about 
the durability of the drugs over the long-term course of 
therapy. Perhaps we might have more insight into this in 
year 2.  

Dr. Kitchens:  There is a lot of evidence out there that 
physicians are undertreating. I do think that it is better 
than some of the database studies that suggested this 
several years ago. The bottom line is that study patients 
are often the best patients in terms of follow-up, desire 
for treatment, etc. In the real world, I think patients are 
receiving less treatment. It is unclear exactly what impact 
this has in the setting of DME.

SAFETY DATA
Dr. Singh:  Safety was talked about in Protocol T.1 

There was a little bit of a surprise, because using the met-
ric classifications of cardiovascular events indicated there 
was a higher likelihood if using ranibizumab. 
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Dr. Kaiser:  Protocol T was not powered for safety.1 
The results, in terms of safety, are derived from only one 
clinical study. All the drugs are equally “unsafe,” and 
there is not one that is “more unsafe” for any particular 
patient population. I do not think Lucentis is unsafe in 
diabetics from a cardiovascular standpoint any more 
than Avastin is unsafe in patients with macular degen-
eration, as was shown in CATT, or that Eylea is unsafe 
in older patients due to a risk of stroke based on a small 
subgroup in VIEW.6 These slight differences are in sub-
groups of studies not powered for safety. Overall, the 
serious adverse event profile is essentially the same for 
all drugs. No study to date has shown a real difference in 
safety in any disease.

Dr. Ip:  I agree that these studies are underpowered 
to look at these safety events. Addressing the concern/
question about the post-hoc analysis and the increased 
cardiovascular-type events in the ranibizumab arm, there 
was a small number of patients. The overall study had 
660 patients—which is underpowered. And it is inconsis-
tent with results from other studies that have evaluated 
anti-VEGFs in retina disorders. 

So, I would agree with the authors’ conclusion that this 
association is likely due to chance.1 Another thing I would 
like to bring up is the low incidence of endophthalmitis in 
this study. There were no cases in any of the three study 
arms, whereas, there were two cases of endophthalmitis 
in the fellow eyes. So, the good news is that we are get-
ting better at treating patients with anti-VEGF therapy.

Dr. Singh:  A recent presentation looked at the intra-
ocular inflammation with ranibizumab and aflibercept 
and found no difference.7 Have you experienced intra-
ocular inflammation issues with either drug?

Dr. Moshfeghi:  When aflibercept initially became 
available, I had one or two patients in whom I saw ster-
ile intraocular inflammation, which I did not treat as I 
presumed it to be noninfectious endophthalmitis. And 
the patients did well with topical corticosteroid therapy. 

Since that time, I have not had any additional events. 
Since the increased vigilance a few years ago about refrig-
eration and immediate utilization of medications follow-
ing their extraction from storage refrigerators, I have not 
had any additional events. I have never had any sterile 
inflammatory reactions with ranibizumab.

Dr. Singh:  Has anyone seen any of these intraocular 
inflammatory events in your practice?

Dr. Kitchens:  We had quite a few—maybe nine or 
10—in the first 6 months aflibercept was available. Jon 
Prenner, MD, recommended that we keep the drug 
cold, and since we have started doing that, we have had 
no issues. Typically, we will leave the medication in the 
refrigerator until we have a patient who needs it. We will 
then pull the medication out, prep the patient, and give 
the injection as normal. Keeping it cool may increase vis-
cosity a little and result in a few more bubbles when you 
draw it up. 

Dr. Pieramici:  In our practice, we have had inflam-
matory events as well. We published an article early on 
regarding sterile endophthalmitis with Avastin.8 We also 
had a series of five or six cases with sterile endophthalmi-
tis associated with aflibercept in our practice. However, 
Protocol T did not show any difference in the incidence 
of sterile endophthalmitis, but the number of patients 
included in this study was far too few to make conclu-
sions about differences in very rare events. Because most 
of our DME patients are seen monthly, we may not pick 
up mild inflammatory events that occur at week 1 and 
resolve by the next follow-up. I do not think Protocol T 
answered that question completely, but it does not seem 
to be clinically relevant in most cases.

LASER INTEGRATION
Dr. Singh:  One of the other findings that came out of 

the study was the need for laser photocoagulation.1 The 
first time the patients were eligible for laser treatment 
was at 24 weeks following their initial assignment. There 
were 37% of the patients in the aflibercept group, 56% 
in the bevacizumab group, and 46% in the ranibizumab 
group who underwent laser treatment. How, if at all, do 
you integrate laser in your practice nowadays?

 
Dr. Kaiser:  Although a lot of the practices are likely 

to change with Protocol T, I still believe in laser treat-
ment. This is despite the DRCR’s Protocol I showing 
that in relation to deferred versus immediate laser, laser 
did not seem to have any effect.5 I still find that treat-
ing the microaneurysms and the area of leakage with 

Overall, the serious adverse  

event profile is essentially the  

same for all drugs. No study to  

date has shown a real difference  

in safety in any disease.
–Peter K. Kaiser, MD
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laser reduces the number of anti-VEGF injections that 
were not tested in the DRCR. No study has looked at 
“as-needed” laser treatment the way I do it. Having said 
that, I want to look very closely at the laser treatment 
in Protocol T, which used relatively complicated crite-
ria.1 For example, once laser was started, the researchers 
were obligated to continue it until the OCT was dry. 
Therefore, any difference is going to be magnified over 
time; if at baseline one group gets a laser treatment then 
by the criteria used, it is almost a guarantee that they 
would be re-treated after 12 weeks. This is not how I 
apply laser.

Dr. Singh:  Have the recent studies dissuaded anyone 
from doing laser?

Dr. Ip:  I have really cut down the number of laser 
treatments that I am doing, which I think is reflected 
nationally. It used to be that residents had to do five 
focal laser treatments to be ACGME certified when 
they graduated, but there is no longer a requirement to 
use focal lasers. In my own clinical practice, I rarely use 
lasers anymore. My interpretation of the DRCR.net’s 
Protocol I data is that focal laser treatment does not 
confer any benefit to visual acuity, regardless of whether 
it is prompt or deferred laser.9 The deferred laser group 
might have actually wound up doing better at the 5-year 
follow-up at DRCR.net Protocol I.9 From the data from 
DRCR.net Protocol I, as well as my own clinical experi-
ence, the anti-VEGF therapies are driving the visual 
acuity gains and OCT reductions. The reduction in the 
number of laser treatments in the aflibercept-treated 
groups in Protocol T is simply a reflection of the superior 
drying effect of the aflibercept over the other two drugs, 
in my opinion. 

Dr. Singh:  In Protocol T, the aflibercept group boast-
ed an 18.9 letter gain.1 VIVID/VISTA10,11 was about 10 let-
ters, and RISE and RIDE certainly did not show visual acu-
ity gains in that realm. Why do you think these patients 
responded as well as they did?

Dr. Moshfeghi:  Although we have talked about the 
disconnect between the OCT central retinal thickness and 
visual acuity in a lot of DME protocols, that disconnect 
may not be the case for patients with lower visual acuity 
levels at baseline due to diffuse and severe edema. We 
do not just have central retinal thickness that is elevated 
in this diffused volume of retinal edema. So by eradicat-
ing them with this very potent drying power of afliber-
cept, perhaps we are seeing correlative improvements in 
visual acuity. 

Dr. Pieramici:  The improvements to the level of 18.9 
letters were seen in the subgroup with vision 20/50 or 
worse. The overall study group improvements in vision 
were similar in this study to the RISE and RIDE11 and 
VIVID and VISTA10 (10-13 letters). Whenever you look 
at a subgroup of patients with lower levels of baseline 
vision, there is more of a chance for visual improvement. 

Dr. Singh:  We talked about the durability effect—
what does durability mean to you? Is it a matter of 
whether that’s two or three injections? What is your 
threshold for significance in durability? 

Dr. Kaiser:  There were remarkably few people in 
any of the Protocol T groups who did not require an 
injection, because the success criteria was 20/20 vision 
and an essentially normal OCT result. So, there really 
is not any difference between these treatment options 
in terms of durability, even though there is a statistical 
difference at 1 year. We will see durability in the second 
year of the study when more patients will have met the 
success rules.

Dr. Singh:  Is there a certain cutoff you would want to 
see in the results to tell you that one treatment is poten-
tially more durable than the other?

Dr. Ip:  Well, durability is a very important issue. We 
prefer not to inject all these drugs, and the patients do 
not want to come in so often. I think differences in dura-
bility are very important. There is a difference between 
statistical and clinical significance. The 10 versus nine 
injections do not really make that much of a difference 
in a year’s time. From a clinical standpoint, at year 1 
there is not a large difference in the durability between 
these three drugs. With respect to year 2 and year 3 data, 
it will be interesting to see whether the number of injec-
tions decreases yearly as we saw in Protocol I.9,12

Dr. Moshfeghi:  We saw a statistically significant 
fewer number of injections during the first 12 months 
with aflibercept in Protocol T. It will be interesting to 
see whether the magnitude of that difference increases, 
decreases, or stays the same in subsequent years. 

Dr. Pieramici:  I am also interested in the durabil-
ity issue and will have to wait for the 2-year results to 
determine whether a difference can be seen during the 
extended, modified p.r.n. dosing regimen.

Dr. Kaiser:  I think what Dr. Ip said is really important. 
The PRN protocol is relatively close to Protocol I.1,12 To 
me, it will be interesting to see if the number of treat-
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ments in Protocol T mirrors the number in Protocol I 
during year 2; in the latter study, the number of visits 
and injections decreased.9 As clinicians, we do not want 
to be seeing patients monthly, so I am hoping the p.r.n. 
protocol vets out during year 2.

Dr. Ip:  I am really interested to see the visual acuity 
curves as time progresses. One of the interesting curves 
to look at right now is Figure 1 in the Protocol T study, 
where you can see that the aflibercept group has done 
better than the bevacizumab and the ranibizumab 
groups in relation to the baseline visual acuity.1 The tail 
end of the curve does seem to be continuing upwards, 
although we do not yet know, and it could be reaching a 
plateau. Compared with other DME studies, an 18-letter 
difference from baseline in the subgroup with visual acu-
ity less than 20/40 using aflibercept is quite large. It will 
be fascinating to see the results in year 2.

NEW INDICATIONS
Dr. Singh:  Lucentis and Eylea have been approved 

for the treatment of diabetic retinopathy in the setting 
of DME. How are you going to use this, if at all, in your 
clinical practice? Are you going to wait for more data to 
become available?

 
Dr. Moshfeghi:  We now have a little more leeway 

in treating patients with milder amounts of DME, or 
in patients with DR that pose a concern. It is not really 
going to change the magnitude of injections that I do. But 
perhaps it will just make the conversations I have with 
patients easier, armed with the additional indication.

Dr. Pieramici:  We already use bevacizumab for 
neovascular glaucoma, vitreous hemorrhage, and prior 
to surgery, so I believe these new indications give us a 
little more leeway in our practice to substitute Eylea or 
Lucentis in these patients. The FDA approval suggests 
that these agents are effective in treating DR in patients 
with DME. It is not entirely clear whether there has to 
be center-involving DME and/or even active DME. If a 
patient comes in with a severe level of retinopathy in his 
or her eye and does not have a lot of DME, one could 
potentially imagine treating the retinopathy, still abiding 
by the indication, and reducing the chance the patient 
goes on to proliferative disease. 

In patients where one might have in the past consid-
ered early panretinal photocoagulation (PRP) treatment, 
you might try an intravitreal anti-VEGF for a series of 
injections before initiating PRP. I think it is unclear exact-
ly how we are going to be using this until we get some 
data that show that it actually benefits our patients. We 

look forward to some guidance from the DRCR Protocol 
S comparing PRP to anti-VEGF for patients with prolif-
erative diabetic retinopathy (PDR). 

Dr. Kaiser:  I find it hard to imagine a situation where 
I would be trying to treat diabetic retinopathy alone in 
the absence of DME. Obviously, the labels’ indication 
includes the presence of DME. I would need another 
study to see a benefit of anti-VEGF in the absence of 
DME. I am treating the DME with the anti-VEGF more 
than I am treating the patient’s DR. I do not see myself 
using monthly anti-VEGF injections over PRP when 
needed in high-risk PDR, just to prevent the need for PRP 
in a patient who does not have DME, or in a patient with 
severe non-proliferative DR and no DME to prevent PDR.

Dr. Ip:  It is an interesting situation with this new 
indication. Usually, you have a clinical trial to go along 
with a proposed new indication to tell you how to use 
this drug for this new indication. But, this indication for 
ranibizumab is actually based on a secondary analysis of 
the RIDE and RISE trials, which looked at ranibizumab 
for DME.11 So now we have a new indication, but no 
real guidance on how to use it. For example, in an eye 
with vitreous hemorrhage, you might want more PRP, 
add ranibizumab, or add aflibercept before going to 
vitrectomy. This is very much how we have been using 
bevacizumab for quite a long time to treat PDR, as an 
adjunctive treatment. I agree with Dr. Kaiser—it is hard 
to imagine a scenario where we would inject an eye with 
an anti-VEGF if that eye did not have PDR. Without any 
clinical trials or guidance, I do not see clinicians embrac-
ing anti-VEGF therapy on a widespread scale for DR at 
this point.

 Dr. Singh:  There are a few insurance carriers now ask-
ing for step therapy in treating DR. Has that happened in 
your areas?

Dr. Pieramici:  We have not faced this yet in our prac-
tice. We do not have any guidance on stepped therapy 
from any randomized clinical trials to date. However, in 
an individual patient, one could imagine implementing 
such a course of treatment. It is difficult when you start 
with one therapy to know whether this would have 
been the “best drug” for the patient. If you start using 
bevacizumab and see a modest amount of improve-
ment in the OCT and visual acuity, how do you know 
whether or not the visual acuity or OCT could have 
been better with another treatment? This makes know-
ing when—or if—to switch difficult. If the agent is a 
complete failure, then it is an easy decision. But in most 
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patients, there will be some effect, with some improve-
ment in vision/OCT. We are always left wondering 
whether we should switch to a stronger agent in these 
cases of partial response. 

 
Dr. Ip:  Two weeks ago, I walked into the clinic and 

there was this sign posted asking us to check before 
using aflibercept, and to use at least one bevacizumab 
injection. This was shocking, and I have not really inves-
tigated what this means, but it is an ominous sign, liter-
ally and figuratively, in terms of what might be around 
the corner for us. I am not sure exactly how we are 
going to respond to it, but I think it is a problem.

FINAL THOUGHTS
Dr. Kaiser:  At least in the Protocol T patient popula-

tion, using this treatment protocol, there does appear 
to be very a real difference between the efficacy of these 
drugs, with aflibercept winning. This is especially true 
as the patients develop worse vision and more swollen 
retinas. From a safety standpoint, the three drugs seem 
to be similarly “safe.”

Dr. Ip:  We are all in a very good situation. We have 
three anti-VEGF drugs and therefore have a choice. They 
all work efficaciously and have a good safety profile with 
respect to ocular safety and probably systemic safety as 
well. This was a well-designed trial on the comparative 
effectiveness of these drugs. 

This is one of the few times in ophthalmology where 
we can see a difference in the effectiveness of drugs. 
Bevacizumab and ranibizumab for AMD, for example, 
have been shown to be similar in all of the comparative 
AMD trials. And this is one of the first times we are actu-
ally seeing a significant difference between any of the 
drugs. So again, I refer back to the first two lines of the 
study results in the abstract. With the two pairwise com-
parisons, aflibercept is statistically significantly superior 
with respect to mean visual acuity change, compared 
with the other two agents.

Dr. Moshfeghi:  When we look at the theoretical 
characteristics of these medications, we tend to think of 
aflibercept being the most potent and having the great-
est affinity for VEGF, followed by ranibizumab and then 

bevacizumab. We also see visual acuity and anatomic 
data that seem to bear out those characteristics. That 
being said, the differences are still relatively small for a 
clinically meaningful outcome. So I think to echo Dr. 
Ip’s comments, all three drugs appear to be excellent 
in DME, but certainly, the visual acuity results seem to 
favor aflibercept.

 
Dr. Pieramici:  I am reassured by the fact that if I have 

to use any of the drugs, I can feel comfortable that I am 
likely to benefit my patient anatomically and visually. 
Nevertheless, this was a randomized, prospective, com-
petitive trial. Aflibercept won the competition, any way 
you analyze the data—anatomy, visual acuity, number 
of re-treatments, or number of lasers needed. If you are 
going to pull something off the shelf based on which 
drug won this competition, I think you have an answer. 
Clinical trial results, however, are just part of the infor-
mation we use when deciding on the best treatment for 
the individual patient. 

Dr. Singh:  We can all agree that this study, as well as 
others completed by the DRCR.net, have significantly 
improved our understanding of the pathogenesis and 
treatment of DME. We look forward to the results of 
some of the future studies from this group and how 
they will change clinical practice for our patients with 
diabetic retinopathy. 
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