
THIS EDUCATIONAL ACTIVITY IS PROVIDED BY ULTIMATE MEDICAL ACADEMY 
AND KCY EDUCATION GROUP

Diabetic Retinopathy from

TRIALS TO
TREATMENT

THIS ACTIVITY IS SUPPORTED BY AN INDEPENDENT MEDICAL EDUCATIONAL GRANT 
FROM REGENERON PHARMACEUTICALS, INC. AND OPTOS.

RELEASE DATE: 3/1/19  |  EXPIRATION DATE: 3/1/20

M A R C H  2 0 1 9

A  C M E  A C T I V I T Y

 Diana V. Do, MD
STANFORD UNIVERSITY
PALO ALTO, CA

 Jeffrey G. Gross, MD
CALIFORNIA RETINA 
CENTER, P.A.
COLUMBIA, SC

 Judy E. Kim, MD
CHAIR & MODERATOR  
MEDICAL COLLEGE OF  
WISCONSIN, MILWAUKEE

FA C U LT Y

 Justis P. Ehlers, MD
COLE EYE INSTITUTE 
CLEVELAND CLINIC 
CLEVELAND, OH

➜ To receive credit, go to surveymonkey.com/r/PY5SZZC for this activity.

03_19 RP CME_PajPajPajPajPajPaj.indd   1 2/14/19   11:17 AM



2 Diabetic Retinopathy from Trials to Treatment • March 2019  March 2019  • Diabetic Retinopathy from Trials to Treatment  3 

LEARNING OBJECTIVES
After completing this activity, the 
participant should be better able to:

➜ Accurately diagnose and grade DR 
using imaging technology
➜ Treat DME and DR optimally
➜ Apply insights gleaned from clini-
cal trial data to clinical practice

ACCREDITATION STATEMENT
This activity has been planned and 
implemented in accordance with the ac-
creditation requirements and policies of 
the Accreditation Council for Continuing 
Medical Education (ACCME) through the 
joint providership of Ultimate Medical 
Academy (UMA) and KCY Education 
Group. UMA is accredited by the ACCME 
to provide continuing medical educa-
tion for physicians.

CREDIT DESIGNATION STATEMENT
UMA designates this enduring activity 
for a maximum of 1.0 AMA PRA Cate-
gory 1 Credit(s)™. Physicians should 

claim only the credit commensurate 
with the extent of their participation in 
the activity.

CONTACT THIS PROVIDER
For questions regarding the content 
of this educational activity, contact 
Ultimate Medical Academy at 
lbell@ultimatemedical.edu.

FACULTY AND DISCLOSURES
➜ Judy E. Kim, MD, has had a finan-
cial agreement or affiliation during 
the past year with the following com-
mercial interests: Clearside, Eyepoint, 
Genentech, Kodak, Notal Vision, 
Novartis, and Optos.
➜ Diana V. Do, MD, has had a finan-
cial agreement or affiliation during 
the past year with the following  
commercial interests: Clearside,  
Genentech, Regeneron, and Santen.
➜ Justis P. Ehlers, MD, has had a 
financial agreement or affiliation 
during the past year with the following 

commercial interests: Aerpio, Alcon, 
Alimera, Allergan, Boehringer- 
Ingelheim, Genentech, Leica, Novartis, 
Regeneron, Roche, Thrombogenics, 
and Zeiss.
➜ Jeffrey G. Gross, MD, has had a 
financial agreement or affiliation 
during the past year with the following 
commercial interests: Acucela, Genen-
tech, Heidelberg, Jaeb Center for Health 
Research, Ohr, Regeneron, and Roche.

PLANNER DISCLOSURES
The following have no relevant financial 
relationships to disclose: 

➜ Leia Bell, UMA staff 
➜ Yaremi Koopot, CMP, KCY staff 
➜ Christine Santos, CHCP, CMP, 
KCY staff

COMMERCIAL SUPPORT
This activity is supported by an inde-
pendent medical educational grant 
from Regeneron Pharmaceuticals, Inc. 
and Optos. •

A  C M E  A C T I V I T Y

Disclaimer
Participants have an implied responsibility to use the newly  
acquired information to enhance patient outcomes and their 
own professional development. The information presented in this  
activity is not meant to serve as a guideline for patient manage-
ment. Any procedures, medications or other courses of diagnosis 
or treatment discussed or suggested in this activity should not be 
used by clinicians without evaluation of their patients’ conditions 
and possible contraindications and/or danger in use, review of any 
applicable manufacturers’ product information, and comparison 
with recommendations of other authorities.

Disclosure of Unlabeled Use
This educational activity may contain discussion or published 
and/or investigational uses of agents that are not indicated by 
the FDA. The planners of this activity do not recommend the use 

of any agent outside of the labeled indications. The opinions ex-
pressed in the education activity are those of the faculty and do 
not necessarily represent the views of the planners. Please refer to 
the official prescribing information for each product for discussion 
of approved indications, contraindications, and warnings.

Method of Participation
Participants should first read the objectives and the article; 
then proceed to the educational activity. To receive credit, go to  
surveymonkey.com/r/PY5SZZC. Participants must complete the 
online post-test & evaluation with a passing score of 80%. There is 
no fee to participate. Certificates will be emailed within 4 weeks.  
If you have questions about this activity or are unable to retrieve 
the certificate, please email events@kcyeducationgroup.com. 
Credit is provided through March 1, 2020; no credit will be given 
after this date.

TARGET AUDIENCE AND GOAL STATEMENT
THIS ACTIVITY IS DESIGNED TO MEET THE EDUCATIONAL NEED OF RETINA SPECIALISTS,  
COMPREHENSIVE OPHTHALMOLOGISTS, RESIDENTS AND FELLOWS IN TRAINING, AND ALLIED 
HEALTHCARE PROFESSIONALS INVOLVED IN THE CARE OF PATIENTS WITH RETINAL DISEASES.
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FUNDUS PHOTOGRAPHY
Fundus photography provides important objective informa-
tion about the severity of retinopathy, and it has significant 
utility for monitoring disease progression. In addition, it’s  
a great tool for educating patients and for facilitating  
physician-to-physician communication.

Grading the severity of diabetic retinopathy is typically 
based on the appearance of the fundus on clinical exams or 
in photographs. A modified system, simplified from those 
grading systems used in clinical trials, is typically used to 
grade disease severity in the clinic setting. 

OPTICAL COHERENCE TOMOGRAPHY (OCT)
OCT is the primary tool for evaluating anatomic information, 
including identification of DME and vitreoretinal interface 
abnormalities. OCT is often used to evaluate any patient who 
has some level of vision loss with diabetes. Macular edema is 
often subclinical, and OCT is better at detecting subtle cystic 
changes compared to clinical examinations.

OCT is noninvasive, widely available, and fast. It also pro-
vides quantitative data in terms of macular thickness, which 
may help us detect changes from visit to visit and guide 
treatment decision-making.

Retinal thickness maps provide generalized information, 
but they don’t provide direct information on pathologic fea-
tures or retinal layer integrity. Reviewing the actual B-scans 
from the OCT enables differentiation of the etiologies of 
map abnormalities, such as thickening from an epiretinal 
membrane or from macular edema, which are factors that 
will influence our treatment decisions. 

The retinal thickness and change analysis maps are help-
ful for tracking disease progression and evaluating treat-
ment efficacy, and may also be used as educational tools to 
engage patients in their treatment.

OCT ANGIOGRAPHY
OCT angiography (OCTA) is a newer modality that can 
provide high-level detail around nonperfusion and vascu-
lar abnormalities. OCTA enables visualization of vascular 
alterations, such as microaneurysms, foveal avascular zone 

Imaging in Diabetic 
Eye Disease

Retina has become an imaging-driven 
subspecialty. Imaging is the cornerstone 
of diabetic retinopathy evaluation, and 
we now manage diabetic macular edema 

(DME) primarily through image-guided feedback.
Imaging enables us to ascertain overall disease 

severity, to visualize the extent of vitreoretinal 
interface abnormalities, and to understand some 
of the anatomic relationships that we cannot see 
as readily when looking into the eye.

The goal of this article is to provide a high- 
level overview across imaging technologies for 
diabetic retinopathy and to explore some unique 
opportunities for higher-order image analysis in 
the future.

AN OVERVIEW OF LONG-STANDING AND EMERGING TECHNOLOGIES AND 
THEIR IMPACT ON DIAGNOSIS AND TREATMENT

➜ By Justis P. Ehlers, MD
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irregularity, capillary nonperfusion, and 
vascular remodeling. 

As this technology advances, there will 
be more opportunities to quantify various 
parameters, such as vascular perfusion. 
Utilizing these quantitative metrics may 
be particularly useful for evaluating pro-
gression over time.

FLUORESCEIN ANGIOGRAPHY (FA) 
AND ULTRA-WIDEFIELD FA
Fluorescein angiography can help  
confirm diagnoses and identify micro- 
aneurysms and specific leakage patterns 
—  historically described as focal and 
diffuse — although these have become 
less important in terms of our treatment 
decisions as intravitreal pharmaco- 
therapy has become the gold standard  
for managing this disease.

Fluorescein angiography remains 
a critical part of diabetic eye disease 
imaging. It helps to identify underlying 
ischemia, neovascularization that may 
not be readily visualized on clinical ex-
amination, and overall leakage activity. 
The panretinal assessment capability of 
ultra-widefield angiography provides a 
comprehensive evaluation of retinal vas-
cular disease burden with a single image. This is emerging 
as a critical tool in the evaluation of diabetic retinopathy.

TOWARD MORE PRECISE MEDICINE
Multiple current and emerging therapies have been shown 
to improve Diabetic Retinopathy Severity Scale scores, and 
next-generation imaging provides more information that 

may help us better understand our opportunities.
Image-guided therapy with OCT has defined our treatment 

approach for DME, age-related macular degeneration, and 
retinal vein occlusion. We now have devices that use artifi-

cial intelligence to diagnose diabetic retinopathy on fundus 
photographs.

Emerging opportunities for quantitative metrics may 
provide new insights into disease activity and for image- 
guided therapy. Ultra-widefield fluorescein angiography is 
being employed to identify and quantify microaneurysms, 
leakage, and ischemia. Many of these quantitative features 

have been linked to key outcomes 
in diabetic eye disease, such as 
diabetic retinopathy progression 
and the overall risk of DME. Many 
of these factors can be modulated 
with current treatments.

New clinical trials, such as 
Protocol AA, (See “Protocol AA 
Promises New Insights” above) will 
help inform the retina community 
about the role of emerging imaging 
technologies, including widefield 
imaging and quantitative metrics.

The future may involve combin-
ing imaging technologies and advanced software analysis 
techniques to detect unique biomarkers that may help us 
understand risk for progression, as well as predictive image 
features for optimal therapeutics. •

“The future may involve combining 
imaging technologies and advanced 
software analysis techniques to 
detect unique biomarkers that may 
help us understand risk for progression, 
as well as predictive image features 
for optimal therapeutics.”

Protocol AA Promises New Insights

One of the great opportunities for the future and one 
of the great challenges today is that our clinical 
trial data are limited in regards to the role of 

ultra-widefield fluorescein angiography in diabetic eye 
disease. The Diabetic Retinopathy Clinical Research 
Network Protocol AA is currently examining this issue.1  
 Protocol AA is a prospective, observational 4-year lon-
gitudinal study. Investigators are evaluating the impact 
of peripheral lesions and ultra-widefield imaging on the 
risk of diabetic retinopathy progression. The primary 
outcome is the relative risk of worsening of diabetic 
retinopathy severity over time.

This is a large study examining two groups: those with 
and those without predominantly peripheral lesions on 
ultra-widefield images at baseline. Protocol AA will pro-
vide tremendous new insights into the importance of the 
retinal periphery and the distribution of diabetic lesions.

REFERENCE
1. Aiello LP, Odia I, Glassman AR, et al.; Diabetic Retinopathy Clinical Research 
Network. Comparison of early treatment diabetic retinopathy study standard 
7-field imaging with ultrawide-field imaging for determining severity of diabetic 
retinopathy. JAMA Ophthalmol. E-pub ahead of print: Oct. 18, 2018.
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TREATMENT-NAÏVE DME
A 62-year-old man with DME was experiencing blurry vision 
in his left eye. He had not received any ocular treatments for 
his DME and he was phakic. His visual acuity was 20/60, and 
his HbA1c was 8.1%. Imaging showed obvious center-involved 
edema and diffuse leakage in the posterior pole. What is the 
most appropriate management strategy for this patient?

DRCR Protocol T found that all three anti-VEGF agents 
— aflibercept (Eylea, Regeneron), off-label bevacizumab 
(Avastin, Genentech), and ranibizumab (Lucentis,  
Genentech) — are effective in improving visual acuity, with 
aflibercept showing a slight advantage over bevacizumab.1 
Both aflibercept and ranibizumab were more effective in 
reducing retinal thickness compared with bevacizumab.

Protocol T also found that all three anti-VEGF agents 
were non-inferior to each other in patients who started 
therapy with 20/40 or better visual acuity. There was a 
slight advantage to aflibercept compared to bevacizumab at 
2 years in patients who began treatment with visual acuity 
of 20/50 or worse. These results prompted many retina 
specialists to think that aflibercept might be more effective 
than the other two agents.

Following the DRCR Protocol T strict retreatment criteria, 
most injections were administered in the first year. In year 2, 

that number declined by almost half.
The conclusion from the 2-year data was that all three 

drugs were effective and safe. At worse levels of visual acu-
ity, aflibercept was more effective than bevacizumab. Both 
ranibizumab and aflibercept were noninferior to each other 
at the year 2 timepoint.

In this patient case, I started with ranibizumab. After two 
injections, the edema was significantly reduced, and visual 
acuity was slightly improved. I am continuing to treat with 
ranibizumab on an as-needed basis.

PERSISTENT DME AFTER INITIAL ANTI-VEGF
A 52-year-old woman who is phakic has a history of prolifer-
ative diabetic retinopathy (PDR) treated with laser. She has 
persistent DME after starting treatment with bevacizumab. 
Her visual acuity is 20/80.

The patient was unable to adhere to a strict 4-week treat-
ment schedule, so we were treating her every 5 weeks. After 
two injections, significant edema persisted. Should we con-
tinue with the same course of treatment, or should we switch 
to a different anti-VEGF agent or an intravitreal steroid?

This situation begs the question: How do you define a sub-
optimal response to anti-VEGF therapy? The majority of our 
audience (67%) looks for a robust improvement after three 
anti-VEGF injections. Two of our panelists would switch to 
aflibercept after two bevacizumab treatments, while one 
would stay the course for another two or three treatments.

Published evidence has also demonstrated that intra-
vitreal corticosteroids are effective in eyes with DME, but 
we must be mindful of side effects, specifically, cataract 
progression and IOP elevation.2-4

More recently, DRCR Protocol U studied eyes with per-
sistent edema after therapy with ranibizumab.5 Patients 
were randomly assigned to either a combination of the 

Update on Managing 
Diabetic Macular 
Edema

Ongoing research by the Diabetic Retinop-
athy Clinical Research (DRCR) Network 
and others continues to inform our 
treatment decisions for diabetic macular 

edema (DME). While anti-VEGF is typically our 
first-line therapy, we are challenged every day to 
adapt to each individual case, the disease course, 
and often-unpredictable responses to treatment.

FINDINGS FROM THE LATEST RESEARCH INFORM OUR CLINICAL DECISIONS

➜ By Diana V. Do, MD
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dexamethasone implant (Ozurdex, Allergan) and ranibi-
zumab or ranibizumab alone. The visual acuity results 
were similar in both groups. A better reduction in retinal 
thickness (seen in the combination group) did not neces-
sarily translate to a better improvement in visual acuity.

Also, keep in mind that all steroids are not equal. For ex-
ample, the dexamethasone implant lasts about 3 to 4 months 

in the eye, while the fluocinolone acetonide implant (Iluvien, 
Alimera Sciences) delivers steroid for up to 36 months.

The USER study, a retrospective review, evaluated 
real-world use of the fluocinolone acetonide implant.6 It 
showed that patients received, on average, one anti-VEGF 
injection every 3 months. After treatment with one fluocino-
lone acetonide implant, the retinal thickness stayed reduced 
and, on average, patients did not need adjuvant therapy 
for 16 months. If you believe the treatment burden is high 
with anti-VEGF alone, perhaps the fluocinolone acetonide 
implant is a good choice in select patients.

The USER study also evaluated IOP changes. Patients were 
tested for a steroid response prior to receiving the implant. 
If the patient did not experience an elevation in IOP with 

a shorter acting steroid (topical or intraocular) challenge 
test, they were unlikely to develop an IOP increase after the 
fluocinolone acetonide was implanted. This suggests that 
ophthalmologists might be able to predict which patients 
can tolerate ocular steroids without the side effect of elevat-
ed eye pressure. These patients would be good candidates to 
receive a long-acting intraocular steroid, such as the fluoci-
nolone acetonide implant. 

In the case mentioned above, I switched the patient to 
aflibercept because she was having a sub-optimal response 
to bevacizumab. After starting aflibercept, the DME appears 
to be decreasing and we are continuing to manage her DME.

KEY TAKEAWAYS FOR DME
Clearly, anti-VEGF therapy is the first-line treatment for DME. 
And all three anti-VEGF agents are effective. In some eyes, 
particularly those with worse vision initially, aflibercept may 
be more advantageous than bevacizumab.

We currently don’t have a consensus on the definition of a 
suboptimal response to anti-VEGF or how to treat these eyes. 
Certainly, steroids can be a good option for patients who don’t 
experience an increase in IOP when pretested with a steroid.

Fortunately, as retina specialists and ophthalmologists, 
we have a variety of effective therapies for DME. It’s important 
to aggressively treat DME to prevent vision loss. •
REFERENCES
1. Wells JA, Glassman AR, Ayala AR, et al.; Diabetic Retinopathy Clin-
ical Research Network. Aflibercept, bevacizumab, or ranibizumab for 
diabetic macular edema. N Engl J Med. 2015;372:1193-1203.

2. Bressler SB, Glassman AR, Almukhtar T, et al.; Diabetic Retinopa-
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diabetic macular edema. Am J Ophthalmol. 
2016;164:57-68.

3. Campochiaro PA, Brown DM, Pearson A, 
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fluocinolone acetonide vitreous inserts provide 
benefit for at least 3 years in patients with 
diabetic macular edema. Ophthalmology. 
2012;119:2125-2132.

4. Boyer DS, Yoon YH, Belfort R Jr, et al; 
Ozurdex MEAD Study Group. Three-year, 
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5. Maturi RK, Glassman AR, Liu D et al.;  
Diabetic Retinopathy Clinical Research 
Network. Effect of adding dexamethasone to 
continued ranibizumab treatment in patients 
with persistent diabetic macular edema: A 
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trial. JAMA Ophthalmol. 2018;136(1):29-38.

6. Bailey C, Chakravarthy U, Lotery A, Menon G, 
Talks J; Medisoft Audit Group. Real-world expe-
rience with 0.2 µg/day fluocinolone acetonide 
intravitreal implant (Iluvien) in the United 
Kingdom. Eye (Lond). 2017;31:1707-1715.

Is Increasing the Dose of 
Anti-VEGF Beneficial?

READ-3 was a randomized clinical study evaluating 
high-dose ranibizumab.1 The current FDA-approved 
dose is 0.3 mg of ranibizumab for DME. At the time 

we launched this study, that had not been approved yet, 
so we used 0.5 mg ranibizumab and compared that with 
2.0 mg of ranibizumab, quadrupling the dose.

To our surprise, in a head-to-head comparison, we found 
no additional benefit to quadrupling the dose of ranibi-
zumab in DME. The visual acuity and OCT retinal thickness 
outcomes were similar to those with the 0.5 mg dose.

REFERENCE
1. Sepah YJ, Sadiq MA, Boyer D, et al.; READ-3 Study Group. Twenty-four month 
outcomes of the ranibizumab for edema of the macula in diabetes – Protocol 3 with 
high dose (READ-3) Study. Ophthalmology. 2016;123:2581-2587.

“Clearly, anti-VEGF 
therapy is the first-line 
treatment for DME. 
And all three anti-VEGF 
agents are effective.”
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Anti-VEGF reduces the risk of diabetic retinopathy progres-
sion and increases the chance of improving the retinopathy 
level. In case after case, I have seen neovascularization of the 
disc regress and resolve, sometimes after a single injection.

My focus here is on three key studies: the Diabetic 
Retinopathy Clinical Research (DRCR) Network Protocol S, 
which I consider a great leap in treating PDR; Protocol W, an 
ongoing study that addresses small steps toward prevention; 
and PANORAMA, which I call moon-walking or reversing the 
steps of nonproliferative diabetic retinopathy (NPDR).1-4

PROTOCOL S
Protocol S provided evidence supporting the first major 
advance for the treatment of PDR in 40 years.1,2 In this mul-
ticenter trial of treatment-naïve eyes with or without DME, 
participants were randomly assigned to either PRP (with 
ranibizumab [Lucentis, Genentech] as needed for DME treat-
ment) or ranibizumab (with PRP for treatment failure).

In year 1, the PRP group had assessment visits every  
16 weeks, while the ranibizumab group had assessments  

every 4 weeks. Both groups were simultaneously evaluated 
for DME. In the subsequent years, visit intervals for the 
ranibizumab group could be extended up to 16 weeks if 
injections were continually deferred.

In year 2, the mean number of injections administered in 
the ranibizumab group was 3.3 compared with 7.1 in the first 
year (all eyes in this group at baseline were required to have 
4 monthly injections), and most had 6 injections before there 
were any deferrals. In subsequent years, the number of injec-
tions per year decreased. Most eyes received 4 to 9 injections 
in year 1. By year 5, almost 40% of patients received no injec-
tions, suggesting that anti-VEGF can be a durable treatment.

At 2 years, the ranibizumab group showed a robust improve-
ment in visual acuity, which peaked between 32 and 52 weeks 
compared to the PRP group. Over the next 3 years, both groups 
showed improved visual acuity, and by the end of the study, 
there was almost no difference between the two groups.

Visual field loss was much worse in the PRP group at 2 years, 
and this group continued to lose ground. The anti-VEGF group 
began to lose visual field at 2 years, and this was an unexpected 
finding that requires further investigation.

At 5 years, about one-third of eyes improved from PDR to 
NPDR; 10% had no diabetic retinopathy and almost 50% 
improved by 2 or more steps on the Diabetic Retinopathy 
Severity Scale (DRSS). The median number of visits for the 
anti-VEGF group was twice that of the PRP group, and there 
were four times as many injections administered in the 
anti-VEGF group.

PRP eyes had a much higher incidence of retinal detach-
ments than those in the anti-VEGF group, while vitreous 
hemorrhage was fairly common and equal in both groups. 

Impact of Anti-VEGF 
on Treatment and 
Prevention of Proliferative 
Diabetic Retinopathy

P anretinal photocoagulation (PRP) has 
been an effective treatment for prolif-
erative diabetic retinopathy (PDR) for 
decades. It reduces the risk of vision loss, 

but it is destructive and can cause peripheral  
visual field loss, night vision loss, and exacerba-
tion of diabetic macular edema (DME). What’s 
more, 5% of eyes still experience severe vision 
loss despite adequate PRP. 

KEY STUDIES CONFIRM THE ROLE OF ANTI-VEGF AS A FIRST-LINE THERAPY AND 
EXPLORE PREVENTIVE POTENTIAL

➜ By Jeffrey G. Gross, MD

➜  To receive credit, go to surveymonkey.com/r/PY5SZZC
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The need for vitrectomy was higher in the PRP group. APTC 
events were similar in both groups.

Protocol S showed that mean change in visual acuity 
with ranibizumab was noninferior to PRP at 5 years. The 
ranibizumab group had less visual field loss, required fewer 
surgeries, and had less DME. In addition, ranibizumab was 
cost-effective when DME was present. On the other hand, 
PRP required fewer visits and fewer injections, and it was 
cost-effective when DME was not present.

This study showed that either ranibizumab or PRP is a 
viable treatment for PDR, but patient-specific factors — such 
as anticipated visit compliance, cost, and frequency of visits 
— need to be discussed.

PROTOCOL W
In the Early Treatment Diabetic Retinopathy Study, more 
than 50% of eyes developed PDR over 1 year and 60% over  
5 years.5 Investigators showed that early PRP in some 
patients with diabetic retinopathy significantly reduced the 
progression to PDR.5

Also, in the ETDRS, 15% of eyes developed DME by  
2 years, and in Protocol R, 14% developed DME or required 
treatment by 1 year.5,6

We have strong evidence from the RISE and RIDE trials 
that PDR outcomes are markedly reduced in eyes that are 
treated with monthly anti-VEGF therapy, and PDR was mod-
erately reduced in eyes that received regular dosing during 
the first year of treatment in Protocol I.7,8 In Protocol S, about 
47% of eyes treated with anti-VEGF improved by two or more 
steps at 2 years.1

Would an earlier but less frequent dosing regimen result in 
similar favorable anatomic outcomes? Would favorable ana-
tomic outcomes result in favorable visual acuity outcomes? 
Protocol W investigators are exploring these questions.

The primary objectives of Protocol W are twofold:
1) to determine the efficacy and safety of intravitreous 

aflibercept (Eylea, Regeneron) versus sham for preventing 
PDR or center-involving DME in eyes at high risk for these 
complications; and

2) to compare long-term visual outcomes in eyes that 
receive anti-VEGF therapy early in the disease course with 
those that are observed initially and treated only if high-risk 
PDR or center-involving DME with vision loss develops.3

Protocol W is a 4-year study, with visits at 1, 2, and 4 
months and every 4 months thereafter. Injections are 
required at every visit through 2 years, and subsequently, 
based on diabetic retinopathy severity. If PDR or DME devel-
ops, more frequent anti-VEGF injections are administered.

Findings from Protocol W may help us decide if we should 
use anti-VEGF therapy early in the course of the disease to 
reduce the future potential treatment burden, achieve better 
long-term visual acuity outcomes, and provide a new strategy 
to prevent vision-threatening complications.

PANORAMA STUDY 
PANORAMA is a phase 3 study looking at the efficacy and 
safety of intravitreal aflibercept in eyes with moderately 
severe to severe NPDR (DRSS level 47 and 53).4 Eyes in Group 
1 are treated every 16 weeks after three initial monthly doses 
and 1 q8 interval. Eyes in Group 2 are treated every 8 weeks 
after five initial monthly doses; after week 52, the treatment 
schedule is flexible. The primary endpoint is the proportion 
of eyes improving by 2 or more steps on the DRSS.

This is what I call the anti-VEGF moon-walk. Essentially, 
we are reversing the steps of NPDR.

At 24 weeks, almost 60% of all treated eyes showed a 
2-step improvement in DRSS from baseline compared with 
6% in the sham group, and about 9% showed a 3-step 
improvement compared with less than 1% in the sham 
group. Visual acuity was improved, and OCT thickness was 
reduced in all treatment groups. About 25% of eyes in the 
sham group developed PDR or DME compared with 4.5% 
in the treatment groups, and the proportion developing 
vision-threatening complications was much higher in the 
sham group. No new safety signals were identified.

CONCLUSION
Published studies have confirmed the role of anti-VEGF as a 
first-line therapy and ongoing studies aim to explore its role 
as a preventive measure. •
REFERENCES
1. Gross JG, Glassman AR, Jampol LM, et al.; Writing Committee for 
the Diabetic Retinopathy Clinical Research Network. Panretinal pho-
tocoagulation vs intravitreous ranibizumab for proliferative diabetic 
retinopathy: a randomized clinical trial. JAMA. 2015;314:2137-2146.

2. Bressler SB, Glassman AR, Almukhtar T, et al.; Diabetic Retinopa-
thy Clinical Research Network. Five-year outcomes of ranibizumab 
with prompt or deferred laser versus laser or triamcinolone plus 
deferred ranibizumab for diabetic macular edema. Am J Ophthal-
mol. 2016;164:57-68.

3. Anti-VEGF Treatment for Prevention of PDR/DME. Available at: 
https://clinicaltrials.gov/ct2/show/NCT02634333. Accessed  
Nov. 14, 2018.

4. Study of the Efficacy and Safety of Intravitreal (IVT) Aflibercept  
for the Improvement of Moderately Severe to Severe Nonproliferative 
Diabetic Retinopathy (NPDR) (PANORAMA). Available at: https://clin-
icaltrials.gov/ct2/show/NCT02718326. Accessed Nov. 16, 2018.

5. Early Treatment Diabetic Retinopathy Study Research Group.  
Early photocoagulation for diabetic retinopathy. ETDRS report  
number 9. Ophthalmology. 1991;98(5Suppl):766-785.

6. Friedman SM, Almukhtar TH, Baker CW, et al.; Diabetic Retinop-
athy Clinical Research Network. Topical nepafenec in eyes with 
noncentral diabetic macular edema. Retina. 2015;35:944-956.

7. Brown DM, Nguyen QD, Marcus DM, et al.; RIDE and RISE Research 
Group. Long-term outcomes of ranibizumab therapy for diabetic 
macular edema: the 36-month results from two phase III trials: RISE 
and RIDE. Ophthalmology. 2013;120:2013-2022.

8. Elman M, Aiello LP, Beck RW, et al.; Diabetic Retinopathy Clinical 
Research Network. Randomized trial evaluating ranibizumab plus 
prompt or deferred laser or triamcinolone plus prompt laser for dia-
betic macular edema. Ophthalmology. 2010;117:1064-1077.

03_19 RP CME_PajPajPajPajPajPaj.indd   8 2/14/19   11:23 AM




