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INDICATIONS AND IMPORTANT SAFETY INFORMATION 

INDICATIONS
  EYLEA® (a� ibercept) Injection is indicated for the treatment 
of patients with Neovascular (Wet) Age-related Macular 
Degeneration (AMD), Macular Edema following Retinal Vein 
Occlusion (RVO), Diabetic Macular Edema (DME), and Diabetic 
Retinopathy (DR) in Patients with DME. 

CONTRAINDICATIONS
  EYLEA® (a� ibercept) Injection is contraindicated in patients 
with ocular or periocular infections, active intraocular 
in� ammation, or known hypersensitivity to a� ibercept or 
to any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS
  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 in� ammation 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 intravitreal use of VEGF inhibitors, including 
EYLEA. ATEs are de� ned 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 � rst year was 1.8% 
(32 out of 1824) in the combined group of patients treated 
with EYLEA. The incidence in the DME studies from baseline 
to week 52 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; from baseline to week 100, 
the incidence was 6.4% (37 out of 578) in the combined 
group of patients treated with EYLEA compared with 4.2% 
(12 out of 287) in the control group. There were no reported 
thromboembolic events in the patients treated with EYLEA in 
the � rst six months of the RVO studies.

ADVERSE REACTIONS
  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 � oaters, intraocular pressure 
increased, and vitreous detachment.
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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), Diabetic Macular Edema 
(DME), and Diabetic Retinopathy (DR) in Patients with 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 
in most patients when EYLEA was dosed every 4 weeks compared to every 
8 weeks. Some patients may need every 4 week (monthly) dosing after the 
first 12 weeks (3 months).
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 in most patients when EYLEA was dosed 
every 4 weeks compared to every 8 weeks. Some patients may need every 
4 week (monthly) dosing after the first 20 weeks (5 months).
2.5 Diabetic Retinopathy (DR) in Patients with DME. 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 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 in most 
patients when EYLEA was dosed every 4 weeks compared to every 8 weeks. 
Some patients may need every 4 week (monthly) dosing after the first 
20 weeks (5 months).
2.6 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.
2.7 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 from baseline to week 52 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; from baseline to 
week 100, the incidence was 6.4% (37 out of 578) in the combined group 
of patients treated with EYLEA compared with 4.2% (12 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%

Ocular hyperemia 4% 8%

Corneal epithelium defect 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) from baseline 
to week 52 and from baseline to week 100.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies
Adverse Reactions Baseline to Week 52 Baseline to Week 100

EYLEA 
(N=578)

Control 
(N=287)

EYLEA 
(N=578)

Control 
(N=287)

Conjunctival hemorrhage 28% 17% 31% 21%

Eye pain 9% 6% 11% 9%

Cataract 8% 9% 19% 17%

Vitreous floaters 6% 3% 8% 6%

Corneal epithelium defect 5% 3% 7% 5%

Intraocular pressure increased 5% 3% 9% 5%

Ocular hyperemia 5% 6% 5% 6%

Vitreous detachment 3% 3% 8% 6%

Foreign body sensation in eyes 3% 3% 3% 3%

Lacrimation increased 3% 2% 4% 2%

Vision blurred 2% 2% 3% 4%

Intraocular inflammation 2% <1% 3% 1%

Injection site pain 2% <1% 2% <1%

Eyelid edema <1% 1% 2% 1%

Less common adverse reactions reported in <1% of the patients treated with 
EYLEA were hypersensitivity, retinal detachment, retinal tear, corneal edema, 
and injection site hemorrhage.
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 24-100 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.
6.3 Postmarketing Experience. The following adverse reactions have been 
identified during postapproval use of EYLEA. Because these reactions are 
reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship 
to drug exposure.
• Hypersensitivity including rash, pruritus, and urticaria as well as isolated  
 cases of severe anaphylactic/anaphylactoid reactions.
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. Females of reproductive potential should use 
effective contraception prior to the initial dose, during treatment, and for at 
least 3 months after the last intravitreal injection of EYLEA.
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.
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An Update on the Latest Clinical Trials in Diabetic Macular Edema

By 2035, it is estimated that close to 600 million people worldwide will be living with 
diabetes, a marked increase from the 382 million in 2013.1 Yet, according to the American 
Academy of Ophthalmology, upwards of 40% of people with diabetes forego annual 
screenings for diabetic retinopathy.2 The current gold-standard for the management of 
diabetic macular edema is anti-VEGF agents. However, treatment frequency, evaluation 
methods, and identifying treatment failure/nonresponders remain a complex issue for 
clinicians.3 Moreover, diabetic patients are already at a heightened risk of infection, so 
concerns about endophthalmitis are warranted when considering treatment regimens,4 as 
are concerns about postoperative worsening of macular edema,5-11and systemic exposure 
to anti-VEGF agents.12-15

Retina Today gathered a group of leading retina specialists to discuss outcomes from recent 
clinical studies on diabetic macular edema, and to discuss how those findings impact our 
treatment patterns.       —Peter K. Kaiser, MD, moderator

PETER K. KAISER, MD, MODERATOR 
Peter K. Kaiser, MD, is the Chaney Family Endowed Chair 
in Ophthalmology Research; a professor of ophthalmol-
ogy at the Cleveland Clinic Lerner College of Medicine; 
a staff surgeon in the vitreoretinal department at the 

Cole Eye Institute, Cleveland Clinic; and the founding director of the 
Digital Optical Coherence Tomography Reading Center (DOCTR) at 
the Cole Eye Institute. Dr. Kaiser is a consultant to Regeneron. He 
may be reached at pkkaiser@gmail.com. 

K. BAILEY FREUND, MD 
K. Bailey Freund, MD, is a retina specialist at Vitreous 
Retina Macula Consultants of New York; clinical profes-
sor of ophthalmology at the New York University School 
of Medicine; staff at New York Presbyterian Hospital, 
Manhattan Eye Ear & Throat Hospital, and Lenox Hill 

Hospital. Dr. Freund serves as a consultant to Optovue, Heidelberg 
Engineering, and Optos. He may be reached at kbfnyf@aol.com. 

NANCY M. HOLEKAMP, MD 
Nancy M. Holekamp, MD, is director of retina ser-
vices at Pepose Vision Institute in St. Louis, Missouri. 
Dr. Holekamp is a consultant to Alimera Sciences, 
Allergan, Genentech, Katalyst, and Regeneron. She 

may be reached at nholekamp@gmail.com.

SZILÁRD KISS, MD 
Szilárd Kiss, MD, is director of clinical research, director 
of compliance, and an associate professor of ophthal-
mology at Weill Cornell Medical College in New York, 
New York, and associate attending physician at the 

New York Presbyterian Hospital. Dr. Kiss serves as a consultant to 
Alcon, Alimera, Genentech, and Regeneron. He may be reached at 
646-962-2217; szk7001@med.cornell.edu.

DARIUS M. MOSHFEGHI, MD 
Darius M. Moshfeghi, MD, is a professor of ophthalmol-
ogy at Stanford University and founder and director 
of SUNDROP. Dr. Moshfeghi serves as a consultant 
to Alcon, Allergan, Genentech, Iconic Therapeutics, 
Krypton Vision, and Visunex. He is also a founder of 

InSitu Therapeutics, Promisight, and Versl. Dr. Moshfeghi may be 
reached at dariusm@stanford.edu.

ELIAS REICHEL, MD 
Elias Reichel, MD, is professor and vice chairman 
of the department of ophthalmology and direc-
tor of the vitreoretinal service at Tufts University 
School of Medicine at the New England Eye Center 

in Boston, Massachusetts. Dr. Reichel serves as a speaker and 
receives research support from Regeneron. He may be reached at 
ereichel@tufts-nemc.org.
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Peter K. Kaiser, MD:  We all know the Diabetic Retinopathy 
Clinical Research Network (DRCR.net) has published results from 
several clinical studies this past year. Two in particular are interesting, 
Protocol S and Protocol T.16-18 Both examined different treatments 
for patients with DR. Protocol T evaluated the anti-VEGF drugs for 
center-involved diabetic macular edema (DME), and Protocol S com-
paring outcomes between intravitreal ranibizumab and panretinal 
photocoagulation in proliferative disease. Let us explore in more 
detail how these studies have impacted our clinical care.

When we look at the patients enrolled in Protocol T, are those the 
same patients who are coming to your clinics? In other words, do 
your typical patients meet the same inclusion criteria?

Elias Reichel, MD:  In Protocol T, subjects had to have center-
involving DME.17 Baseline vision could be anywhere in the range of 
20/32 to 20/320. They did not have to be treatment-naïve, but could 
not have received any anti-VEGF treatment within the previous 12 
months. Subjects had to have controlled diabetes as well, and the 
median hemoglobin A1c at baseline was around 7.7. 

Nancy M. Holekamp, MD:  Also, the DRCR.net study group make 
a point of stating in the conclusion that because their eligibility cri-
teria were broad, and that enrollment was across 89 community and 
university-based sites, the results are likely generalizable to patients 
in our clinics.17 I disagree, not because our patients are different, 
but because how the patients enrolled in Protocol T were treated. 
And that has to do with the algorithm. If we look at the year 2 data, 
patients were seen in the office on average of 10 times.18 I do not 
think that is an accurate assessment of what occurs in the everyday 
world of our clinics. A protocol-driven treatment algorithm certainly 
lends itself to more visits and (likely) more treatments. 

K. Bailey Freund, MD:  In terms of the range of visual acuity, gly-
cemic control, and compliance with follow-up visits, the patients 
enrolled in Protocol T are fairly similar to those I care for in my pri-
vate group retina practice in New York City. However, many of the 
patients I see with residents and fellows in a hospital serving a large 
urban indigent population would not meet these inclusion criteria.

Dr. Kaiser:  Protocol T did not exclude patients if they had prior 
treatments for DME, including focal/grid laser, anti-VEGF injections, 
panretinal photocoagulation (PRP), intravitreous corticosteroid, per-
ibulbar corticosteroid, or vitrectomy, but did mandate treatments 
could not have been within the previous 12 months.17 The treat-
ment protocol used is unique, and I would argue there are many of 
us who do not follow that protocol or even really understand it. For 
example, the treatment protocol is much more aggressive than the 
as-needed (prn) treatment protocol many of us use in clinical prac-
tice. How would you describe the treatment protocol used?

Szilárd Kiss, MD:  The treatment protocol in Protocol T is fairly 
complex, and sort of mirrored what was done in Protocol I.19 In 
Protocol T, essentially laser was withheld until month 6, and start-
ing at the 24-week visit, injections were withheld if there was no 

improvement or worsening after two consecutive visits, but treat-
ment was re-initiated if the visual acuity letter score of central sub-
field thickness worsened.17 During those first 6 months, anti-VEGF 
therapy was given if there was persistent macular edema and/or 
some improvement on optical coherence tomography (OCT). Laser 
photocoagulation was prohibited in those first 6 months, but then 
could be used if the eye met the definition of “treatment failure.” 

At 2 years, about 40% of the aflibercept (Eylea; Regeneron), 65% 
of the bevacizumab (Avastin; Genentech), and 52% of the ranibi-
zumab (Lucentis; Genentech) groups ended up receiving focal 
laser.18 The treatment with the anti-VEGF therapy was somewhat 
similar to the first 6 months, although the re-injection criteria were 
a little bit looser to allow for more investigator discretion of focal 
laser administration. Let us not overlook the fact that these patients 
were relatively well controlled with hemoglobin A1C levels around 
7, and they came in every 4 weeks during that first year. Between 
85% and 90% of the original 660 patients completed the study vis-
its out to year 2,18 which, for a diabetic population that now has 
complications from their diabetes, is somewhat unusual in the real 
world. At least compared to what I see in my clinic.

Dr. Kaiser:  The protocol was interesting to me in that, if the 
OCT was essentially unchanged between visits, but the patient 
had improved vision, re-treatment with another injection was war-
ranted, even when the OCT was dry. Is this something that you do 
in clinical practice? And what do you think about that part of the 
protocol?

Darius M. Moshfeghi, MD:  I am still mystified by the protocol,17,18 
having read both of the papers multiple times. My treatment regi-
men varies considerably: If my patient has center-involving foveal 
thickness, I will offer them four treatments and then re-evaluate after 
those four treatments. I will not perform an OCT until those initial 
four treatments are complete.

I cannot fault the DRCR.net for the treatment protocol. Is it any 
better or worse than what I have done? No, it is just different. We 
need to evaluate the results. Where I vary considerably from the 
DRCR.net is that I have not performed focal macular photocoagula-
tion for DME since 2009, with rare exception—patients who have 
very focal disease or very external disease. But, by and large, my 
patients are not being treated with laser. And I think that if you 
look at the anti-VEGF results in these groups, by and large, it was 
very successful.17-18

  Dr. Freund:  I typically prioritize structural OCT findings over 
visual acuity when making re-treatment decisions, but during the 
initiation of intravitreal anti-VEGF therapy I will put more emphasis 
on vision (Figure 1). 

If visual acuity is still improving, I may give another injection even 
though the maximal anatomic response appeared to have been 
reached at the prior visit. I want to be sure I am not depriving my 
patient of a further visual benefit, and I believe that more aggressive 
treatment at initiation will result in fewer treatments later on. For me, 
the ability of anti-VEGF therapy to reduce overall diabetic retinopathy 
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severity supports this approach, as resolution of edema is not the sole 
treatment benefit. 

Dr. Kaiser:  Has anyone else stopped using focal laser in DME? Or 
are there any laser believers in the group?

Dr. Kiss:  I have not routinely performed focal laser for my DME 
patients since 2010—anti-VEGF therapy works extremely well in 
nearly all patients. Before turning to focal laser, I may switch to 
another anti-VEGF agent, or give an intravitreal steroid, such as 
dexamethasone intravitreal implant 0.7 mg (Ozurdex; Allergan). As a 
result, it is actually becoming more difficult to achieve the required 
focal laser numbers for our residents. 

Dr. Freund:  We should keep in mind that about half of all 
patients in Protocol T received thermal laser with the highest per-
cent (61%) in the bevacizumab group and the lowest percent (41%) 
in the aflibercept group.17 As laser was part of the study protocol, it 
is impossible to know how the results would have changed if laser 
had not been given. Personally, I believe there is still a limited role 
for focal thermal laser, but I will admit this assertion is based more 
on clinical experience than clinical trial data. Targeting a few discrete 
extrafoveal microaneurysms in an attempt to avoid continuous 
monthly injections seems reasonable to me. 

Dr. Kaiser:  In Protocol T, there was actually a very high rate of 
laser use especially in the bevacizumab-treated patients.17,18 Does 
anyone think that laser may have affected outcomes?

Dr. Kiss:  That was the real question after year 1, whether the laser 
itself was doing harm. I think the best analysis was before week 24.17 
The results start diverging, especially in the 20/50 group, even before 
focal laser was used. The differences start to emerge after one injec-
tion, but definitely after four or five. So to answer your question, 
it is not clear. I think about the results of Protocol I, where there 
was some indication that, at least at year 1, we were leaving vision 
on the table when evaluating prompt versus deferred laser versus 
only ranibizumab injections.19,20 But that was a different population 
with a different treatment protocol. In Protocol T, the visual acuity 

outcomes among the three anti-VEGF agents start to diverge even 
prior to the first use of focal laser. Whether not allowing focal laser 
and just continuing with the anti-VEGF injections alone would have 
resulted in even better vision outcomes remains to be debated—
Protocol T did not give us an answer to that question.

Dr. Holekamp:  I am glad Dr. Kiss mentioned Protocol I. The 
prompt and deferred laser groups with the ranibizumab-treated 
arms was really the first time we questioned whether or not laser 
could be harmful to our patients.19 If clinicians are using laser as an 
adjunctive treatment, I think we need to use a gentler, kinder type of 
focal laser treatment and bear in mind using a laser may not always 
be necessary and, in some cases, could limit visual acuity benefits.

Dr. Moshfeghi:  When laser is used these days, it is very rare for it 
to be used on center-involving DME, for extrafoveal lesions, or for 
those with circinate exudates. But there is still a role for focal laser. 
Just not for the center-involving macular edema. We need to reiter-
ate that is a different definition than the ETDRS and what was used 
to enroll the Protocol T participants, where it appears using anti-
VEGF is more beneficial. 

Dr. Kaiser:  That brings up another point. The laser protocol used 
in Protocol T is different from what I do. What was the re-treatment 
protocol for laser, once laser was started?

Dr. Reichel:  Most of the patients enrolled had undergone previ-
ous laser. So it was at the investigators’ discretion to give more laser 
after the first 6 months. The investigators were using conventional 
laser, not necessarily lasers that use subthreshold protocols that we 
may be comfortable using. Personally, I am somewhere in the middle 
and use laser about 20% to 30% of the time at 6 months. I would say 
about 15% to 20% of patients who have center-involving DME are 
not served by anti-VEGF alone and require alternative therapies that 
include laser and corticosteroids. 

Dr. Kaiser:  In year 1, the result of the DRCR.net Protocol T 
showed a pretty striking difference between drugs overall and espe-
cially in certain subgroups. What are your thoughts on that?

Figure 1.  In DME, increased blood glucose levels cause damage to the blood vessels. This stimulates increase in production of VEGF, which causes 

the vessels in the retina to leak into the retina and macula. 
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Dr. Holekamp:  In year 1, the results essentially showed that 
baseline visual acuity was a major determinant of outcome.17 If the 
patient’s baseline visual acuity is 20/32 or 20/40, all of the anti-VEGF 
agents were essentially equivalent. Now, I want to emphasize that we 
saw good visual acuity improvement when patients had nine or 10 
injections that first year.

But in patients with a baseline visual acuity of 20/50 or worse, we 
really saw the results start to separate, as it appeared aflibercept was 
better in this group to both ranibizumab and bevacizumab.17 When 
we looked at the number of patients who gained at least 15 letters, 
the differences were quite striking: 67% of the aflibercept group, 41% 
of the bevacizumab group, and 50% of the ranibizumab group.17 I 
think that matters very much for these patients who may still be 
working and driving and need good vision.

Dr. Kaiser:  Did the year-1 results change your treatment preferences?

Dr. Kiss:  Absolutely it did. What often gets missed when we are 
discussing these results is just how effective anti-VEGF therapy is 
in an independently run study (independent from pharma indus-
try input). The DRCR.net Protocol T17 validates the pivotal drug 
company-run studies used to secure Food and Drug Administration 
approval for ranibizumab and aflibercept. When we analyze the over-
all cohort in year 1, it really was in those patients with a baseline of 
20/50 on an ETDRS chart where the differences were most dramatic. 
There was almost a 19-letter gain in the aflibercept arm compared 
to a 14-letter gain with ranibizumab and about a 12-letter gain for 
bevacizumab.17 In my practice, the shift towards using aflibercept 
was significant. I was already skeptical and hesitant about using 
bevacizumab, especially due to issues surrounding compounding 
pharmacies and the compounding process. With the 1- and 2-year 
results of Protocol T, I would be hard pressed to use compounded 
bevacizumab when I can give ranibizumab or aflibercept. 

Dr. Moshfeghi:  The year-1 results did not really change my treat-
ment protocols. I was using aflibercept and bevacizumab and had 
eliminated ranibizumab mostly because of the confusion surround-
ing ranibizumab for DME. I do not have access to a lot of techni-
cians—and sometimes they would give me the wrong dose of ranibi-
zumab. It is easy to use either bevacizumab for patients who cannot 
afford on-label, or when we do not know what the insurance status 
is, or aflibercept for those other patients.

Dr. Kaiser:   In my mind, one outcome that is not often discussed 
with Protocol T year 1 is that the visual acuity results at month 12 were 
also based on baseline retinal thickness. What are your thoughts on that?

Dr. Reichel:  So when central retinal thickness (CRT) was greater than 
400 μm, there was definitely a benefit in the same order as expected 
with visual acuity favoring aflibercept over the other anti-VEGFs, and 
when CRT was less than 400 μm, there was not a clear benefit.17 

Dr. Kaiser:  I think that is a key point because that subgroup 
analysis was irrespective of baseline visual acuity based solely on OCT 

thickness. What do you think about the OCT results from year 1?

Dr. Reichel:  The question is, how dry does the retina need to get, 
and are we overdoing it? Are we underdoing with certain drugs? I do 
not know if we have the answers to that.

The correlation with visual acuity is important—historically the 
correlation coefficient is weak between visual acuity and OCT. But in 
the Protocol T studies,21 it is actually rather good. 

Our instinctual idea is that the drier the retina, the better. And 
maybe in DME that is correct to a certain degree. In neovascular age-
related macular degeneration (AMD), leaving a bit of subretinal fluid 
on the table a year or 18 months later is not as detrimental. But the 
2-year DRCR.net Protocol T results show a drier retina is somewhat 
correlated with better vision.18

Dr. Kaiser:  For patients with vision worse than 20/50, about 70% 
of patients with aflibercept had a central retinal thickness less than 
250 μm at month 12, compared to about 55% in the ranibizumab 
group, and about 40% in the bevacizumab group.17 That tells us 
that the patients in the aflibercept group could not improve all that 
much more since their retinal thickness was essentially normal. 

That leaves about 30% who could still improve after year 1. So, 
in my opinion, the OCT results were predicting what was going to 
happen in the second year. Because those patients, theoretically, 
were not going to suddenly improve visual outcomes, and the other 
groups, theoretically, could catch up as they dried the retina to the 
same extent as aflibercept.

Dr. Holekamp:  Are you referring to a “ceiling effect” for afliber-
cept when analyzing the outcomes?

Dr. Kaiser:  Yes, I think there is a ceiling effect where retinal thick-
ness cannot improve to beyond normal. And where the vision is, at 
that point, is what you are going to get, because that is not going to 
improve either. 

Dr. Holekamp:  My perspective is a bit different: patients may 
have good vision and relatively thin retinas, but they still have 
center-involving DME or they would not be in Protocol T. But these 
same patients also likely have a predominantly VEGF-mediated type 
of DME and they did well in year 1.17 What is really separating the 
agents is, what we used to call “diffuse DME,” those patients with 
extremely poor vision and extremely thick retina. And that is where 
the year-1 data separated the anti-VEGF agents, and aflibercept came 
out on top (Figures 2 and 3).17

Dr. Kaiser:  Do you think that there is a difference in the mol-
ecules? Or a difference in their mechanism of action? How can we 
explain the differences we saw between the drugs in year 1?

Dr. Kiss:  Sometimes we forget that not all anti-VEGF agents are the 
same. The obvious example here is pegaptanib (Macugen; Eye Tech)—
the first of the anti-VEGF molecules—how many of us still use it? 
So when we are looking at the pharmacokinetics and the binding 
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kinetics of aflibercept, there may be some differences compared to 
ranibizumab or bevacizumab. 

In AMD, we saw a difference in the drying effect, although visual 
acuity outcomes were closer between bevacizumab and ranibizumab 
in CATT.22,23

With Protocol T, there is a distinct difference in drying after week 
12, both in the overall cohort and in the 20/50 or worse group.17

Just a comment here on OCT: Ultimately, my patients care about 
vision and we have an agent that dries the retina and improves vision 
at 1 and 2 years significantly better than a third agent (bevacizumab). 
As Dr. Reichel pointed out, it is nice to see the correlation but ulti-
mately it is the visual acuity I go by after seeing the results from year 1. 

PROTOCOL CHANGES
Dr. Kaiser:  Before discussing year 2 in detail, it is important to 

understand how the protocol changed. 

Dr. Moshfeghi:  Year 2 suffers from a lot of the same problems as 
other trials: Follow-up was less frequent. And it was not uniform in 
this study. Dr. Holekamp alluded to this earlier when she originally 

addressed the issue. In year 2, follow-up could range anywhere from 
4 to 16 weeks18 and that is not how I manage my patients. Sixteen 
weeks is a long time for patients that you are actively treating for 
DME. For me, that makes year 2 very difficult to interpret. It does rein-
force that anti-VEGF treatment is a powerful strategy to treat DME. 
But I do not know how much we can interpret if a 4- to 16-week 
follow-up is supposed to be the best way to manage our patients.

Dr. Kiss:  With a median number of follow-ups of around 10,18 I 
would argue these patients are coming back more frequently than 
most of my real-world patients. After five injections or so, most of 
my patients no longer want to return to the office. We are still try-
ing to determine why. I was impressed by how many times the study 
patients came in for re-evaluation.

Dr. Moshfeghi:  I disagree. I will inject four times, re-evaluate, do 
another four injections and then every once in a while I give patients 
a 3-month reprieve, no matter how they are doing. And then I bring 
them back. That break serves to let them catch their wind, so to 
speak, before we get back into the battle. 

Figure 2.  In this patient, both eyes responded well to initial treatment with bevacizumab as seen on OCT: OD: 20/80 -1/+1; OS: 20/80 -1/+1.

Figure 3.  Aflibercept produced a significant improvement in the right eye of the patient in these images: OD: 20/30 -2: OS: 20/60 -2.
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These are chronic patients. Even if they get their diabetes under 
control, I believe they are going to continue to have relapsing DME 
because the damage has already been done. So we are going to be 
fighting this war for the rest of their lives.

Some of my patients I have been treating for more than 7 years, 
and it was different when we were using laser. We were not really 
expecting any visual acuity benefits. Anti-VEGFs give patients the 
visual acuity benefit that makes us want to bring these patients 
back aggressively. But at some point you have to back off; I do not 
feel comfortable sending them out 4 months. With Protocol T, the 
median may have been 10 visits, but there were patients who were 
seen monthly and those who were out to 4 months. That throws up 
a red flag for me. I like a very standard follow-up and evaluation. If 
you look at the break points in year 2, something happened between 
weeks 68 and 84. We do not know what that is yet.

Dr. Kiss:  But that is what we are trying to get at in terms of OCT, 
right? That aflibercept is such a good drying agent that we saw 
results much earlier. By year 2, ranibizumab caught up to aflibercept, 
and I think there is more to go.

Dr. Kaiser:  To be fair to the protocol, in year 2,18 the follow-up 
interval was based on whether patients had reached a point where 
they no longer needed injections because the retina was dry and they 
were maintaining vision. There was a whole set of criteria to deter-
mine when people needed to return.

Dr. Holekamp:  I treat my patients the same way as Dr. Moshfeghi: 
an initial series of four injections, re-evaluation, four additional injec-
tions if needed. And I give people short breaks from time to time 
because the treatment schedule can be intense. But what is critical 
about the year-2 study findings is that patients could be extended 
up to 4 months. That translates to three visits in the second year, but 
essentially no one received extended treatment (one patient in the 
aflibercept arm, four in the bevacizumab arm, and two in the ranibi-
zumab arm).18 To me, that shows that these diabetic patients need 
continued follow-up.

We also need to remember these are study patients who tend to 
be more compliant with follow-up compared with our clinic patients 
in the real world. 

What I thought was most impressive is that in the first year of 
anti-VEGF therapy, the lines go straight up in the first 3 to 4 months, 
and then there is still some gradual improvement. In year 2, the 
follow-up was relaxed, but the visual acuity results across the board 
were maintained.17,18 And they were maintained because people had 
an average of 10 follow-up visits. I want people to read Protocol T 
and think these patients were followed closely in the second year 
and that is how we maintained the visual acuity benefits we achieved 
in year 1. And that visual acuity at baseline did not matter.

Dr. Kaiser:  Dr. Reichel pointed out we are seeing a stronger correla-
tion with loss of fluid and improved visual acuity. What Dr. Holekamp 
is alluding to is that stronger follow-up results in better visual acuity 
outcomes. But, what we do not know is whether the patients who are 

receiving continued injections despite having fluid is what is keeping 
them in the game and helping maintain their vision. When you look 
at the whole protocol, for me it is difficult to apply it to my patient 
population. Protocol T has a regimen that I do not follow. 

Dr. Holekamp:  That is a very fair statement. If patients do not 
see the doctor on a regular basis, they are not going to receive time-
ly or appropriate anti-VEGF treatment if needed. During the second 
year, patients were seen on average 10 times, but only received five 
or six injections. So even when they were not treated, they were 
being monitored. 

Dr. Kaiser:  It is unfair to the protocol to say that the patients 
were not being seen frequently enough. They were actually seen 
more frequently than many of us see our own patients. But there 
were some pretty big differences in the way patients were moni-
tored, versus the way a lot of clinicians follow patients.  

YEAR 2 RESULTS
Dr. Kaiser:  What were the top-line results in year 2 of DRCR.net 

Protocol T?

Dr. Reichel:  The main top-line result is things evened out at the 
2-year point.18 Statistically, there was no difference among the drugs. 
The reality is that it is an oversimplification, and everyone has sort 
of alluded to that here. The primary endpoint showed a difference 
between aflibercept and bevacizumab.  

For 18 months, there was a difference between the three drugs. 
Only at the very end did things narrow, which leaves us asking our-
selves if we want immediate gratification or delayed gratification. I 
think we all want to give the best visual acuity as soon as possible to 
our patients. It seems somewhat counterintuitive to me to note that 
after 2 years it is all balanced and equal. I want to know about the 
first 6 months of the first year. 

Draw a line at the 12-letter improvement to see when each drug 
reached that benefit: for aflibercept, it was 3 months, for ranibizum-
ab it took about 7 or 8 months, and bevacizumab took a bit longer 
than that. That is the way I am evaluating this study.

Probably the most important finding, as Dr. Holekamp pointed 
out, is that while patients averaged 10 injections the first year, they 
averaged five in year 2.18 That gives us a guideline of sorts of how 
to treat these patients. They need aggressive therapy in the first 6 
months, maybe not as aggressive in the second 6 months, and then 
relaxed a bit in the next year. I may still see those patients monthly 
in the second year, or I may see them every other month to maintain 
their visual acuity. Either regimen is fine.

Dr. Kaiser:  There is a very dramatic difference in the area under 
the curve between the three drugs, even at 2 years.18 I agree that we 
are leaving vision on the table if we wait to catch up at year 2. A lot of 
these patients are busy working patients who do not necessarily want 
to come in as many times as a patient in a clinical trial is willing to 
come in. Did your treatment paradigm change in how you treat your 
patients in your own practice after the year-2 results were published?
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Dr. Kiss:  I interpreted the top-line results of the 2-year data a little 
bit differently than Dr. Reichel. It is hard to argue when you look at 
the overall patient population that bevacizumab is as good as the 
other two drugs, especially when you add on the area under the 
curve. Year 2 changed my thinking in that ranibizumab is back in play. 

Let us say we take the cost off the table, and the visits off the table. 
I approach my patients by telling them what is best when those 
other factors are not considered. So if my patient is 20/50, do they 
want to gain 18 letters at 2 years with aflibercept or 16 letters with 
ranibizumab and 13 with bevacizumab? We have an agent that dries 
quickly in aflibercept but ranibizumab is a slower agent that catches 
up over 2 years. It is a viable option. I do wonder if ranibizumab 0.5 mg 
would have made a difference. In Europe, they do not use the 0.3-mg 
version. So the question becomes “are we giving enough ranibizumab 
early on?” It is a somewhat moot point in the United States, but my 
interpretation is that the results are not all equal. Regardless, bevaci-
zumab was third. 

Dr. Kaiser:  That is a very important point, that outside the United 
States, there are many countries where the argument is about 
whether US retina specialists should be using ranibizumab 0.5 mg 
for DME. Dr. Kiss, do you think there is a difference in outcomes 
between the 0.3-mg and 0.5-mg dose?

Dr. Kiss:  There may be. RISE and RIDE did not show that differ-
ence and the curve overlapped between 0.3 mg and 0.5 mg.24 The 
0.5-mg dose is almost doubled so there may be some greater drying 
effect in patients outside of RISE and RIDE. It is not beyond the realm 
of possibility.

Dr. Moshfeghi:  I would like to reiterate what Dr. Reichel originally 
said—a drier retina results in better vision. But that effect occurred a 
little late, somewhere between 68 and 84 weeks, when ranibizumab 
started to really catch up to aflibercept. When we evaluate the OCT 
effect, aflibercept dipped down at that time, whereas ranibizumab held 
steady on OCT. It makes me wonder if this was not just a random effect. 

Dr. Holekamp:  Were patients and doctors unmasked after the 
first year?

Dr. Reichel:  Investigators and study coordinators were not 
masked. Participants were masked until the primary results were 
published and then they were unmasked. 

Dr. Kaiser:  It was not masked in year 2 but if you look at the 
treatment assignment, remarkably, patients stayed within their treat-
ment groups for the most part. Few of the bevacizumab patients 
wanted to switch, which, if you read the year-1 results you might 
think they would. Yet that just did not seem to come to fruition.

Dr. Moshfeghi:  I think that actually highlights a major point of the 
study, which is that all anti-VEGF agents resulted in improvement 
in visual acuity outcomes. And, when patients are demonstrating 
an improvement, they are likely to stick with what got them there. 

They do not realize how much better it might have been. They just 
recognize that their vision improved. It is hard to move away from a 
winner.

SAFETY DIFFERENCES
Dr. Kaiser:  In both years, there were differences between the 

drugs in terms of safety. Were these relevant?

Dr. Reichel:  Five years ago, I stopped wanting to talk about safety. 
The studies are too small, we are not going to find anything, there is 
no uniform agreement among the studies, and we cannot draw any 
conclusions. My conclusion is that the anti-VEGFs are very safe and I 
am not concerned about Anti-Platelet Trialists Collaboration (APTC) 
signals, given the number of treatments thousands of retina special-
ists have done around the world on millions of patients. If we were 
really seeing a significant safety issue, we would know about it based 
upon our clinical experience.

Dr. Kiss:  I second that. You make a great point.

Dr. Holekamp:  If the question is whether there was a calculated 
safety difference when you looked at the APTC signals in ranibizumab 
compared to the other two groups, year 2 results indicated a slightly 
higher risk, a slightly higher rate of events.18 There were substantially 
more nonfatal strokes in the ranibizumab arm than in the aflibercept 
arm, but during the post-hoc analysis the authors noted that history 
of stroke was also substantially higher in the ranibizumab arm. So even 
with randomization, some imbalances can occur. I credit the authors 
who correctly concluded that we have so much safety data on ranibi-
zumab and the signal is not really seen elsewhere. Clinically we should 
not place too much emphasis on the findings.

 
Dr. Kaiser:  Exactly. We can take these points from the data and 

agree that there is a threefold higher risk of an APTC event with a 
previous myocardial infarction, but I also agree that this was just a 
statistical anomaly. 

We have had plenty of comparative studies as well as individual 
studies to suggest that there really is not any safety difference when 
it comes to APTC events between any of these drugs. 

Dr. Reichel:  What really convinced me was the Protocol I control 
group data. That group had no anti-VEGF and the APTC events 
were numerically higher (13%) than they were for ranibizumab in 
Protocol T (12%).18,19,25,26

Dr. Holekamp:  We cannot forget that these are diabetic patients. 
They have DME, which makes them sicker diabetic patients than 
those without DME. They are “vasculopaths,” which makes them 
prone to these types of issues.

Dr. Moshfeghi:  We need to be careful because we are disput-
ing data that comes back simply because we cannot explain it. 
Ranibizumab is noninferior to aflibercept at the 24-month interval, 
but there is a trend where aflibercept is continuing to improve and 
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dehydrate the retina.18 Yet we are blithely accepting that, despite 
anatomic data that seems to disagree. 

What we really need to do is take a step back and realize there 
are interactions occurring that we just do not understand yet. It is 
entirely possible that the upswing in the ranibizumab arm toward 
the end was entirely due to chance.

Dr. Holekamp:  Excellent point and one of the limitations of having 
a single study. That may be one of the greatest rationales for why the 
Food and Drug Administration always requires two parallel, concur-
rent registration trials for drugs. In the end, you would like to see these 
things be reproduced in two studies. Protocol T is just a single study.

Dr. Moshfeghi:  For the record, I also believe that all the drugs so 
far, based on all the data, are essentially, equally safe.

FINAL THOUGHTS
Dr. Holekamp:  The really big message from the Protocol T study 

findings, both year 1 and year 2, is that these patients required a lot 
of injections.17,18 Anti-VEGF agents are not magic, they are pharma-
cology. In year 1, patients needed nine or 10 injections to achieve 
good visual acuity improvement. In year 2, they required five or six 
injections. We know our real-world clinics do not echo those num-
bers. It is a wake-up call to all of us to follow diabetic patients closely, 
and lean more toward treating than not treating if we want to get 
maximal visual acuity benefit for our patients.

Dr. Reichel:  It is very exciting data for patients who have 20/40 
or better. I think it is reasonable to be agnostic as to which drug you 
use. I think for patients with poorer vision, it is reasonable to consider 
aflibercept, especially given the robust visual acuity results that you see 
ongoing for more than a year. These patients need to be aggressively 
followed and they need to be aggressively treated early on in their dis-
ease, and there is some relaxation that can occur in year 2.

Dr. Kiss:  I think this is the nail in the coffin for laser as first-line 
therapy for center-involving DME. Anti-VEGF therapy is first-line 
treatment, and it appears to be safe, and it gives you visual acuity 
improvement if we are vigilant in follow-up and vigilant in injections, 
especially in the first year after initiation of treatment.

Dr. Moshfeghi:  Early and often. You have got to have the long con-
versation at the beginning of treatment with these patients. Tell them 
you are looking at a 12- to 24-month time period during which the 
treatment will be very intensive. Fluid does not equate with good visu-
al acuity, and in the first year we should not expect a completely dry 
retina. But we have to be aggressive in treating it, and continue being 
aggressive in year 2. If you can only use bevacizumab, you are going to 
get decent results. But the results will be much better with aflibercept 

or ranibizumab. Safety does not appear to be a concern, and this study 
definitely hints that anti-VEGF is a good monotherapy treatment.

Dr. Freund:  I agree that early treatment of center-involving DME 
with frequent anti-VEGF injections appears to be a winning strategy for 
obtaining optimal visual outcomes. Fortunately, all three agents appear 
capable of improving visual acuity in these patients, but there were 
important visual and anatomic differences observed between agents. 
Also, we should keep in mind that the inclusion of thermal laser in the 
Protocol T treatment regimens confounds a direct comparison of how 
the three anti-VEGF agents would have performed as monotherapy. 
While many retina specialists, including myself, feel that the addition 
of thermal laser may be of questionable benefit for eyes like those 
enrolled in this study, its inclusion in the protocol prevents one from 
being able to make this conclusion based upon these results. n
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