CME SUPPLEMENT TO

TWO WAYS TO REQUEST CME CREDIT
Visit http://tinyurl.com/DRCases or complete form and fax.

EXPERT CASE DISCUSSIONS

in

Diabetic
Retinopathy

MULTIDISCIPLINARY
CONSIDERATIONS
Original Release Date: September 2015
Expiration Date: September 30, 2016

Faculty
Carl D. Regillo, MD, FACS—Chair/Moderator
Elias Reichel, MD
SriniVas Sadda, MD
John A. Wells III, MD
Anne L. Peters, MD—Endocrinologist

This continuing medical education activity is jointly
provided by Wills Eye Hospital and MedEdicus LLC.

America’s First World’s Best

This continuing medical education activity is supported through an
unrestricted educational grant from Regeneron Pharmaceuticals, Inc.

Faculty
Carl D. Regillo, MD, FACS
Program Chair
Professor of Ophthalmology
Sidney Kimmel Medical College
Thomas Jefferson University
Mid Atlantic Retina/Retina Service
at Wills Eye
Director, Wills Eye Hospital
Retina Service
Philadelphia, Pennsylvania

Elias Reichel, MD
Professor and Vice Chair
Director, Vitreoretinal Service
New England Eye Center
Tufts University School of Medicine
Boston, Massachusetts

SriniVas Sadda, MD
President and Chief Scientific Officer
Doheny Eye Institute
Stephen J. Ryan – Arnold and Mabel
Beckman Endowed Chair
Professor of Ophthalmology
Doheny Eye Institute
University of California, Los Angeles
Los Angeles, California

John A. Wells III, MD
Founder
Palmetto Retina Center
Chairman, Department of
Ophthalmology
Palmetto Health/University of
South Carolina School of Medicine
Columbia, South Carolina
Vice-Chair, Diabetic Retinopathy
Clinical Research Network
Chair, DRCR Network Protocol T

Anne L. Peters, MD
Endocrinologist
Director
University of Southern California
Clinical Diabetes Program
Professor
Keck School of Medicine of USC
Beverly Hills, California

CME Reviewer
Ralph C. Eagle Jr, MD
Professor of Ophthalmology
Sidney Kimmel Medical College
Thomas Jefferson University
Director, Department of Pathology
Wills Eye Hospital
Philadelphia, Pennsylvania

Purpose and Target Audience
Diabetic macular edema (DME) triples the risk for
visual impairment and is associated with an increase in
blindness in people with diabetes compared with those
without DME. New imaging modalities and new data
on tailoring use of anti-vascular endothelial growth
factor (VEGF) and steroid treatment options for
individual patients with DME, including those with
comorbid conditions, have become available. Further,
new data are available for individualizing glycemic
control targets and managing high cholesterol in
patients with diabetes. Coordination of care among
members of the diabetes care team is integral to apply
available therapeutic strategies to improve patient
outcomes. The purpose of this monograph is to review
current management of patients with DME.
This activity is intended to educate retina specialists
and other ophthalmologists.
Designation Statement
Wills Eye Hospital designates this enduring material
for a maximum of 1.5 AMA PRA Category 1 Credits™.
Physicians should claim only the credit commensurate
with the extent of their participation in the activity.

2. Describe what they or their spouse/partner received
(eg, salary, honorarium).
3. Describe their role.
4. No relevant financial relationships.
Disclosures
CME Reviewer: Ralph C. Eagle Jr, MD, has
no relevant financial relationships with any
commercial interests.
Faculty:
Dr Anne L. Peters is a consultant for Amgen, Inc;
Abbott Diabetes Care, Inc; Becton, Dickinson and
Company; Biodel, Inc; Bristol-Myers Squibb
Company/AstraZeneca; Janssen Global Services, LLC;
Lexicon Pharmaceuticals, Inc; Eli Lilly and Company;
Medtronic Minimed, Inc; Novo Nordisk A/S;
OptumRx, Inc; sanofi-aventis U.S. LLC; Takeda
Pharmaceutical Company Limited; and Thermalin
Diabetes, LLC; a contracted researcher for BristolMyers Squibb Company/AstraZeneca (ended), Novo
Nordisk A/S (ended), and Janssen Global Services, LLC
(ends 7.1.15); and receives grant funding from Janssen
Global Services, LLC; and Medtronic Foundation.

Accreditation
This activity has been planned and implemented in
accordance with the accreditation requirements and
policies of the Accreditation Council for Continuing
Medical Education (ACCME) through the joint
providership of Wills Eye Hospital and MedEdicus
LLC. Wills Eye Hospital is accredited by the ACCME to
provide continuing medical education for physicians.

Dr Carl D. Regillo is a consultant for Acucela Inc;
Alcon, Inc; Allergan, Inc; Genentech, Inc; Regeneron
Pharmaceuticals, Inc; and ThromboGenics NV;
a contracted researcher for Acucela Inc; Alcon, Inc;
Allergan, Inc; Genentech, Inc; GlaxoSmithKline;
Ophthotech Corporation; Regeneron
Pharmaceuticals, Inc; and ThromboGenics NV.

Instructions & Registration
This course takes approximately 1.5 hours. Please
read the monograph, consulting any additional
references if needed. Once the materials have been
reviewed, complete the post test and evaluation found
at the end of monograph and fax to 215-825-4732 or
go to http://tinyurl.com/DRCases to take a post test
and course evaluation, after which you will be able to
generate your CME certificate.

Dr Elias Reichel receives fees from Regeneron
Pharmaceuticals, Inc.

Learning Objectives
Upon completion of this activity, participants should
be able to:
• Identify the roles of OCT and FA in the diagnosis
and management of DR/DME
• Use appropriate anti-VEGF and steroid dosing
strategies for the treatment of DME according to
individual patient characteristics
• Consider potential adverse events in therapy
selection for patients with DME and comorbid
conditions
• Discuss glycemic control targets for various clinical
scenarios
• Communicate information on patients’ eye health
that is relevant to endocrinologists and other
diabetologists
Hardware & Software Requirements—
Digital Edition
High-speed Internet connection
(Broadband, Cable, or DSL)
Windows 2000 or higher
256 MBs or more of RAM
Internet Explorer 6.0 or higher
Windows Media Player 10.0 or higher
Adobe Acrobat 7.0 or higher
Course content compatible with Mac OS
Disclosure
As a provider accredited by the ACCME, Wills Eye
Hospital must ensure balance, independence,
objectivity, and scientific rigor in all its sponsored
educational activities. All faculty participating in this
CME activity were asked to disclose the following:
1. Names of proprietary entities producing health
care goods or services—with the exemption of
nonprofit or government organizations and
non–health-related companies—with which they
or their spouse/partner have, or have had, a
relevant financial relationship within the past
12 months. For this purpose, we consider
the relevant financial relationships of a
spouse/partner of which they are aware to
be their financial relationships.

2

Dr SriniVas Sadda is a consultant for Alcon, Inc;
Allergan, Inc; Genentech, Inc; Novartis; and Roche;
a contracted researcher for Allergan, Inc;
and Genetech, Inc.
Dr John A. Wells III is a consultant for Iconic
Therapeutics, Inc; and PanOptica; a contracted
researcher for Aerpio Therapeutics; Alcon
Laboratories; Allergan, Inc; Ampio Pharmaceuticals
Inc; Diabetic Retinopathy Clinical Research Network;
The EMMES Corporation; Genentech, Inc; Iconic
Therapeutics, Inc; KalVista Pharmaceuticals; LPath
Incorporated; Ophthotech Corporation; PanOptica;
Regeneron Pharmaceuticals, Inc; and Santen
Pharmaceutical Co, Ltd. Dr Wells received no
financial compensation for his participation in this
roundtable discussion.
Planning Committee: The faculty have relevant
commercial relationships as described above.
Cheryl Guttman; Diane McArdle, PhD; Cynthia
Tornallyay, RD, MBA, CCMEP; and Wills Eye
Hospital Staff and Advisory Board have no real
or apparant financial relationships with any
commercial interests.
Commercial Support
This activity is supported through an unrestricted
educational grant from Regeneron Pharmaceuticals, Inc.
Special Services
If you need special accommodations
because of a disability or for an alternative
form of course materials, please contact us at
continuingeducation@willseye.org or
(215) 440-3168. Wills Eye Hospital fully complies
with the legal requirements of the Americans with
Disabilities Act and the rules and regulations thereof.
Provider Contact Information
For questions about the CME activity content, please
contact Wills Eye Hospital at continuingeducation@
willseye.org or (215) 440-3168.
Privacy Policy
All information provided by course participants is
confidential and will not be shared with any other
parties for any reason without permission.
Copyright
©2015 MedEdicus LLC

Cover Images: Carl D. Regillo, MD, FACS

EXPERT CASE DISCUSSIONS

in

Diabetic Retinopathy

MULTIDISCIPLINARY CONSIDERATIONS
Introduction
Findings from major clinical trials, recent US Food and Drug Administration (FDA) approvals, and the emergence of new
technologies are affecting clinical approaches to the evaluation and management of patients with diabetic retinopathy
(DR) and diabetic macular edema (DME).
This CME monograph, capturing highlights from a case-based expert panel discussion and an endocrinologist’s review of
current systemic management of diabetes, provides an update on recent developments and practical insights for managing
some challenging clinical scenarios. We hope retina specialists will find the information useful in patient care.
—Carl D. Regillo, MD, FACS

Reflections on Protocol T

Dr Regillo: The results of Protocol T probably will not change
how I handle the average new onset DME case, given that the
majority of patients I see have mild-to-moderate edema and
better vision.

Conducted by the Diabetic Retinopathy Clinical Research
Network (DRCR.net), Protocol T randomized 660 adults with
center-involving DME and baseline ETDRS (Early Treatment
Diabetic Retinopathy Study) visual acuity (VA) of 78 to 24
letters* to intravitreous treatment with aflibercept 2.0 mg,
bevacizumab 1.25 mg, or ranibizumab 0.3 mg.1 Repeat
injections were given as needed as often as every 4 weeks
according to the protocol-specified algorithm, and eyes with
residual edema at 6 months were treated with focal laser
unless the investigator felt it was unsafe.

Dr Wells, will the Protocol T results influence your treatment for
center-involving DME?
Dr Wells: I will be more likely to choose aflibercept for eyes
with worse vision, not because mean VA improvement was better
with aflibercept, but because it gave the greatest chance of
meaningful improvement. In the subgroup with 20/50 or
worse baseline VA, the chance of gaining 15 or more letters
was approximately 63% greater with aflibercept than with
bevacizumab and approximately 34% greater with aflibercept
than with ranibizumab.1

In the primary outcome analysis at 1 year, mean change from
baseline VA was statistically significantly greater with
aflibercept compared with both bevacizumab (13.3 vs 9.7
letters; P<.001) and ranibizumab (13.3 vs 11.2 letters; P=.03).
This overall difference, however, was not considered clinically
meaningful. The preplanned subgroup analysis found that in
eyes with baseline vision of 20/32 to 20/40, mean gains in VA
at 1 year were similar in the aflibercept, bevacizumab, and
ranibizumab groups (8.0, 7.5, and 8.3 letters, respectively).
In eyes with worse baseline vision (~20/50 or worse), however,
mean VA improvement at 1 year was significantly greater with
aflibercept than with bevacizumab (18.9 vs 11.8 letters;
P<.001) or ranibizumab (18.9 vs 14.2 letters; P=.003). The
percentage of eyes that were “dry” (central retinal thickness
[CRT] <250 microns) in the aflibercept, bevacizumab, and
ranibizumab groups was 66%, 36%, and 58%, respectively.

Protocol T also confirmed an anecdotal belief that bevacizumab
does not dry the macula as well as the other anti-vascular
endothelial growth factor (VEGF) agents. Although that did not
seem to make a difference to the functional outcome for eyes
entering with better vision, I would rather not see residual
edema. Therefore, I might consider ranibizumab or aflibercept
over bevacizumab for eyes with better vision. The ability of
ranibizumab to dry the macula is similar to that of aflibercept,
but it costs less.
Dr Sadda: Because there may be less urgency to dry the macula
in DME than in age-related macular degeneration (AMD), cost
may weigh more into the decision-making. We have to wait to
see how payers react.

Dr Regillo: Aflibercept and ranibizumab were similarly effective
in drying the macula, even in the subgroup with worse vision
(Figures 1A and 1B), which makes it interesting to see the
greater vision improvement with aflibercept. Ranibizumab
seemed to be better than bevacizumab for drying the macula
(Figure 1),1 but we need to see if the apparant trend for better
vision with ranibizumab compared with bevacizumab at 1 year
becomes significant at 2 years.

Dr Regillo: When discussing the subgroup analysis, it is
important to consider what the VA cutoffs might be in terms of
the Snellen acuity we measure in the office.
Dr Sadda: I agree, because the Snellen-equivalent levels
mentioned in the published paper do not translate directly to VA
measured in the office on a Snellen chart. For example, a patient
who is 20/60 when measured on a Snellen chart might be 20/40
Snellen-equivalent on ETDRS testing. Such a patient would fall
into the better vision subgroup for Protocol T.

Dr Sadda: The vision improvement with aflibercept was more
than 3 letters better than with bevacizumab, and the difference
was statistically significant. Vision outcomes can vary between
studies, but with that magnitude of difference, I think it is not
likely that we would see bevacizumab emerge as superior in
another study.

Dr Wells: Whereas clinicians may continue treating an eye with
residual edema, it is important to recognize that the Protocol T
retreatment algorithm tolerates persistent edema. Injections are
given until CRT and VA are unchanged at 2 consecutive visits,
regardless of the CRT. It will be interesting to see the number of

*Snellen equivalent ~20/32 – ~20/320
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Dr Reichel: In totality, the available studies tell us nothing about
relative safety, and I think the 3 drugs are safe overall. Individual
studies may show a safety signal for one agent or another, but
there has been nothing consistent to date, and the size of the
studies is too small to reach significant conclusions.

Diagnostic Evaluation of Diabetic
Retinopathy and Diabetic Macular Edema
Dr Regillo: We currently have a number of imaging tools to
assist us in the diagnosis and follow-up of DR and DME,
including several newer technologies. Let us start our discussion
by talking about fundus photography.
Dr Sadda: I always obtain a baseline fundus photograph when
I first see patients with DR to document the level of disease. In
addition, I use the image to support my patient education and
counseling efforts. DR may be asymptomatic, but when patients
see photographic evidence of their disease, they may be more
motivated to comply with recommendations made on
management and follow-up.
I primarily use wide-field photography because there is evidence
suggesting it allows a more accurate determination of DR severity
and better risk prognostication.2,3
Dr Regillo: Dr Reichel, do you get a fluorescein angiogram (FA)
as part of your initial evaluation in a patient with DR?
Dr Reichel: Use of FA can identify neovascularization and areas of
ischemia that are not detectable on fundus photography or clinical
examination (Figure 2). However, I rarely get an FA or fundus
photographs in my initial evaluation because I am using optical
coherence tomography (OCT). Optical coherence tomography
reveals hard exudates, microaneurysms, intraretinal microvascular
abnormalities (IRMA), and neovascularization of the disc (NVD),
and with today’s systems that give voxel or infrared fundus images,
I can get all the information I need in a single study.

Figure 1. Mean change in central subfield thickness over time.1
Shown are the changes in central subfield thickness overall (Panel A)
and according to baseline VA (Panel B). In Panel B, solid lines indicate
baseline VA of 20/50 or worse, and dashed lines indicate baseline VA of
20/32 to 20/40. Error bars indicate 95% confidence intervals.

A

B

Reprinted with permission from Massachusetts Medical Society.

injections in each group during the second year and if the results
reflect the retreatment algorithm or a difference in how many
eyes are “dry”.
Dr Regillo: We cannot say there were any clinically meaningful
differences in durability between drugs during the first year of
Protocol T because median number of injections was 9 for
aflibercept and 10 for each of the other 2 agents.1

Figure 2. Fundus photograph (A) shows severe nonproliferative diabetic
retinopathy with a prominent venous loop superotemporally and flat
neovascularization superior to the fovea. Fluorescein angiography (B)
reveals significant leakage, multiple foci of early neovascularization, and
areas of ischemia superiorly.

Dr Reichel: In clinical experience treating neovascular AMD,
aflibercept has a more durable effect than the other anti-VEGF
agents. I expect in practice, though, that retina specialists will
likely re-treat less often using any of the 3 anti-VEGF agents than
what was done in Protocol T.

Images Courtesy of Elias Reichel, MD

Dr Wells: I also use only OCT for initial imaging. I do, however,
get a fundus photograph if I see something on the examination
that I want to follow, such as extensive lipid exudates. I will then
perform FA if I identify something I am going to treat.

Dr Regillo: Does Protocol T tell us anything new about the
relative safety of these agents?
Dr Wells: A post hoc analysis of safety data using the MedDRA
(Medical Dictionary for Regulatory Activities) System Organ Class
showed the incidence of cardiac and vascular disorders was
slightly, but significantly higher in the ranibizumab group than in
the aflibercept or bevacizumab group.1 As stated in the paper,
that may be a chance finding. Obviously, no study has been
adequately powered to detect safety differences.

I also am using wide-field fundus photography even though it
has not been validated or demonstrated to be superior to
standard 7-field ETDRS imaging. It is being investigated in
DRCR.net Protocol AA, a 4-year study to determine if there is an
association between having predominantly peripheral lesions on
the wide-field images at baseline and risk for progression of DR.
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Dr Sadda: Protocol AA is the outgrowth of a pilot study that
suggested the rate of progression to proliferative diabetic
retinopathy (PDR) was higher in patients who had lesions
predominantly peripheral to the 7-standard ETDRS fields.3

A

Dr Regillo: I do not have access to wide-field photography at
most of my offices, but I routinely get a fundus photograph with
peripheral sweeps as a baseline. If I see a significant change
in DR level on clinical examination, I get another fundus
photograph to help document progression.

B

I agree that OCT is helpful for baseline imaging because it often
identifies some pathology not seen on ophthalmoscopy.
Wide-field FA also is available. Although it can identify
neovascularization elsewhere (NVE) and nonperfusion in the
far periphery (Figure 3), I do not think at this time there is
significant clinical benefit for using it over standard FA with
good quality peripheral sweeps. What are your opinions?
A

C

B
Figure 4. Images from fundus photography (A), FA (B), and OCT (C)
in a pseudophakic 64-year-old with decreased vision OD.
Images Courtesy of Carl D. Regillo, MD

macula, and center-involving edema that is mild-to-moderate OD and
mild OS (Figure 4).
Dr Regillo: How would you treat this patient?
Dr Reichel: Although OCT shows center-involving macular
edema in both eyes, only his right eye meets the ETDRS
definition for clinically significant macular edema (CSME),
which is based on biomicroscopy findings. I would treat only
his right eye and would use an anti-VEGF agent alone.
The fundus photograph also shows some circinate exudate
superotemporally. That is extrafoveal disease, and I might
treat the microaneurysms there with laser, but that is not
going to address the center-involving DME.

Figure 3. Standard [A] vs wide-field [B] FA.
Images Courtesy of Elias Reichel, MD

Dr Sadda: Wide-field FA is powerful technology because it
simultaneously captures the same phase of the angiogram centrally
and peripherally, but we are still waiting for data to give us proper
guidance on its use. Some small retrospective studies showed that
in approximately 10% or 15% of cases, wide-field FA identified
areas of nonperfusion or neovascularization not suspected
clinically.4 Thus, it may allow a more accurate diagnosis. Whether
its use affects clinical outcome is unknown, but perhaps we will find
that the additional information it provides has utility. For example,
patients with extensive peripheral alterations on wide-field
angiography might respond better to a particular therapy.

Dr Regillo: The clinical studies investigating treatments for
center-involving DME required patients to have decreased vision.
Should we treat asymptomatic center-involving DME?
Dr Sadda: We do not have clinical trial guidance to answer that
question, although DRCR.net Protocol V is comparing anti-VEGF
therapy, prompt laser with deferred anti-VEGF therapy, and
observation with deferred anti-VEGF therapy for eyes with centerinvolving DME and 20/25 or better VA. Enrollment in that trial is
still ongoing.

Dr Reichel: Clearly, the wide-field technique can show areas
of ischemia not visualized in the standard image. On the other
hand, we can reasonably assume there is peripheral ischemia
beyond foci of NVE. Furthermore, if I see an eye with centerinvolving DME, I am going to treat it with anti-VEGF therapy,
and so whether there is ischemia or neovascularization in the
periphery is a moot point.

We do know from randomized clinical trials that some patients
receiving deferred anti-VEGF therapy “caught up” to their
counterparts who received anti-VEGF therapy at study entry in
terms of visual recovery.5,9 That is a reminder that DME is a very
different disease from wet AMD. Although we cannot predict
which patients with DME will have irreversible vision loss, we
know vision may be recoverable despite persistent DME.

I also think the information provided by wide-field FA has less
relevance now that we know treatment with anti-VEGF agents or
corticosteroids can reduce or delay PDR progression.5-8 Ultimately,
I do very little FA because I am not convinced it adds important
information beyond a careful clinical examination or that it
changes my management in a patient who has NVE or NVD.

Another issue I consider when deciding about treatment for
asymptomatic DME is patient reliability. Because anti-VEGF
treatment can be rapidly effective, I am comfortable observing
someone who I expect will return for follow-up.

Initial Treatment for Diabetic
Macular Edema

Dr Wells: I also would treat this patient’s right eye with only
anti-VEGF therapy, and that decision is based on compelling data
from Protocol I showing that eyes treated with immediate laser
and ranibizumab had slightly worse vision at 3 and 5 years than

A 64-year-old pseudophakic man presents with VA 20/60 OD and
20/25 OS. Imaging shows moderate to advanced nonproliferative
diabetic retinopathy (NPDR) OU, microaneurysms with leakage in the
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Protocol I Summary
DRCR.net Protocol I randomized 854 eyes with initial VA
(approximate Snellen equivalent) of 20/32 to 20/320 and DME
involving the fovea to sham injection + prompt laser, 0.5 mg
ranibizumab + prompt laser, 0.5 mg ranibizumab + deferred
(≥24 weeks) laser, or 4 mg triamcinolone + prompt laser.10 In the
primary outcome analysis at 1 year, mean change from baseline VA
score was 9 letters in both the ranibizumab + prompt laser and
ranibizumab + deferred laser groups, 4 letters in the
triamcinolone + prompt laser group, and 3 letters in the sham +
prompt laser group. The difference was statistically significant
comparing both ranibizumab groups to the sham injection group.
Considering only eyes that were pseudophakic at baseline, mean
change from baseline VA at 1 year was similar in the triamcinolone
group compared with eyes receiving ranibizumab with either
prompt or deferred laser (8 vs 8 or 7 letters, respectively).

Visual acuity outcomes at 2 years were similar to the 1-year
results.10 At 3 years, the mean VA change from baseline was 9.7
letters in eyes treated with ranibizumab + deferred laser and
significantly better than the 6.8-letter gain in the ranibizumab
+ prompt laser group, although the median number of
ranibizumab injections was significantly greater when laser
treatment was deferred vs prompt (15 vs 12).11

eyes receiving ranibizumab and deferred laser.10-12 [See Sidebar:
Protocol I Summary] The difference between groups was 2.9 letters
at 3 years and 2.6 letters at 5 years. Furthermore, more than half
of the eyes in the ranibizumab/deferred laser group never
needed laser treatment over a 5-year period.12

Dr Regillo: It seems that everyone on the panel would treat this
patient’s right eye initially with anti-VEGF therapy. Which drug
would you recommend?

After 5 years of follow-up, there was a trend for better
improvement in baseline VA in the ranibizumab + deferred
laser vs the ranibizumab + prompt laser group (+9.8 vs +7.2
letters).12 The median number of injections was higher in eyes
treated with deferred vs prompt laser (17 vs 13), but the need
for further injections decreased after the third year.

Dr Sadda: Visual acuity was 20/60, but we do not know if it
would be 20/50 or worse on ETDRS testing. Because the edema is
not too severe, I might start with ranibizumab and see how the
patient responds. Now that we have the Protocol T data, I feel
very comfortable switching treatments sooner if I do not see a
pronounced response rapidly. Cost may be a consideration, but I
prefer not to start with bevacizumab because I do not have access
to it in the way it was available in Protocol T. In an eye with a
thicker retina and worse vision, I would start with aflibercept.

My approach to the left eye is influenced by the relatively normal VA
despite mild edema on OCT. Eyes with 20/25 vision have not been
included in clinical trials of anti-VEGF agents for DME, which is why
DRCR.net initiated Protocol V, to inform us on the best management
of these eyes. I would defer anti-VEGF therapy, and I would consider
focal laser, particularly if there is lipid threatening the fovea. As is Dr
Sadda, however, I am using laser less now than I used to, and I might
just observe, particularly if there are no lipid exudates

Dr Reichel: For someone with 20/60 Snellen acuity, which may
be 20/40 on ETDRS, and somewhat mild edema, I would
probably start with bevacizumab. If the vision was Snellenequivalent 20/60 on ETDRS testing, I would start with
aflibercept, and I would use aflibercept regardless of the vision
if the edema is more significant, CRT of 500 microns or more.

Dr Regillo: I think we all agree that laser has a very limited role
as initial treatment for center-involving DME, and that laser or
observation are reasonable options for non-center-involving
DME if there is a focus of exudate threatening the fovea,
although we do not know which option is better.
Dr Sadda: Exudate would be a tipping point for me because I
believe it can lead to photoreceptor damage and irreversible
vision loss. I would be more likely to observe non-foveal edema
if there is no exudate.

Dr Wells: For me, one of the most important outcomes of
Protocol T was that it showed that all 3 drugs were effective in
providing significant improvement in vision. I think it is difficult
to ascertain the ETDRS equivalent of Snellen 20/60. That said,
I also would start with aflibercept in an eye with more severe
edema because Protocol T showed eyes with greater CRT did
better with aflibercept. If the edema was less severe, I would feel
comfortable using something else. Again, cost and insurance also
have to be considered.

Dr Reichel: Presence of photoreceptor damage or fluid in the
outer retina is a trigger for me to be aggressive with therapy. If
the VA is 20/25 and the ellipsoid zone and photoreceptors look
good, I think observation is probably acceptable.
We should also mention that we are getting very good results
using the micropulse laser to treat patients who have good vision
and minimal-to-moderate degrees of retinal thickening, whether
center-involving or not.

Dr Regillo: Snellen 20/60 is probably right at the breakpoint of
being near ETDRS 20/50. So, as initial therapy for an eye like
this that has mild-to-moderate edema, I think it would be
reasonable to use any of the 3 anti-VEGF agents as initial therapy,
with the option of switching drugs if the response is insufficient.

Dr Regillo: Does the leakage pattern, whether it is diffuse or
focal, influence your choice of therapy?
Dr Sadda: No, because there are good clinical trial data showing
that anti-VEGF therapy was superior to focal laser for
microaneurysm-driven leakage.

Management of the Slow Responder
A 58-year-old man presents with VA of 20/100 OD. Imaging shows
severe NPDR OD, leaking microaneurysms, and center-involving
moderate DME (Figures 5A and 5B). After initiating treatment with
ranibizumab 0.3 mg monthly, both macular edema and VA slowly
improve. At 1 month after the 7th injection, VA is 20/40 and there is
a small amount of residual macular edema (Figure 5C).

Dr Reichel: I do not think the leakage pattern affects choice of
initial therapy because laser will be deferred in most patients
anyway. Furthermore, the leakage pattern probably does not
make a difference when we consider that DRCR.net Protocol I
did not separate eyes with focal from those with diffuse leakage.
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who received aflibercept 2 mg every 2 months after 5 monthly
injections in VIVID and 29% of those in VISTA had a ≥2-step
improvement on the DRSS.6 Rates in the laser-treated control
groups were 8% and 14%, respectively.

A

Dr Wells: DRCR.net is developing a protocol for a randomized
study to compare anti-VEGF therapy with observation for
eyes with severe NPDR at high risk for vision-threatening
complications, such as vitreous hemorrhage and tractional
retinal detachment.

B

Dr Regillo: We talked about DME recurring unpredictably, but it
is also unpredictable in its response to treatment. Some patients
with DME can achieve tremendous functional and anatomic
improvement very quickly, but still take a year or more to reach
their best level. Are there any baseline features that predict
treatment response and speed?

C

Figure 5. A patient with DME pretreatment (A, B) and 1 month after
seventh anti-VEGF treatment, showing residual edema (C).

Dr Reichel: I am not aware of any published material regarding
such predictions, but in my experience, response tends to be
poorer in eyes with extensive thickening, >500 microns, or
extensive lipid exudates; and the latter feature also seems to be a
negative prognostic feature for vision recovery. Anecdotally, eyes
with CRT of 350 or 400 microns and minimal lipid exudates
might be able to go on to observation after just 3 or 4 anti-VEGF
injections.

Images Courtesy of Carl D. Regillo, MD

Dr Regillo: What would be your management plan going forward?
Dr Sadda: I tend to follow the Protocol I algorithm when
deciding on retreatment, and so I would continue monthly
injections as long as there is continued improvement and I
expect potential for 20/20 VA. However, if improvement in
vision or retinal thickening reaches a plateau, I stop treatment
and schedule the patient for a return visit in 1 month.

Dr Wells: I think it is worth mentioning a man I treated whose
case illustrates that success can be achieved with anti-VEGF
injections for DME in complex cases, even after years of other
therapy. The case also reinforces the importance of ongoing
monitoring to detect recurrent DME.

Dr Reichel: I would do the same thing, except that I would
schedule the follow-up visit for 6 weeks, to give the patient a
break from the monthly visit routine.

This patient entered into Protocol I in May 2008 for treatment
of his left eye. He had chronic refractory DME after vitrectomy,
grid laser, and intravitreal steroids. Visual acuity was 20/63 and
CRT was 365 microns. He was randomized to the laser arm, and
at 1 year, after 2 focal laser treatments, VA was 20/40 and CRT
was 270 microns.

Dr Regillo: A 2014 survey from the American Society of Retina
Specialists showed that nearly 80% of US physicians use a treatand-extend strategy for anti-VEGF therapy for wet AMD.13
Diabetic macular edema, however, is a very different condition,
and we know from extension programs of pivotal trials that most
patients who have responded to monthly treatment can do well
on as-needed therapy.

At week 160, the patient had recurrent edema, and per protocol,
was eligible to receive ranibizumab. After 3 monthly injections,
VA improved by only 2 letters, but the edema was substantially
reduced. He received no further treatment during the next 2
years while he was in the study. He was showing a trend toward
recurrence in the last 6 months, and after he exited, I restarted
ranibizumab when his VA was 20/40 and CRT was 443 microns.
One year later, after 10 injections and 1 focal laser treatment, his
VA was 20/32 and CRT 257 microns.

I also would continue to treat this patient until the macula is dry,
or the best I think it can be. Then, I would stop the injections,
but continue with relatively close follow-up. Although there is a
good chance the patient may not need more treatment, DME can
recur unpredictably.
Dr Wells: I think it is useful to consider the 5-year report
from Protocol I that showed approximately half of the patients in
the ranibizumab groups received no injections during the fourth
and fifth years.12 Of course, the flip side of the coin is that the
other half of the patients were treated, which again reinforces the
need for continued follow-up.

I did not treat the last recurrence sooner with laser because the
leakage was in the outer retina and he had a lot of scarring from
previous laser treatments.

Management When Response to Anti-VEGF
Is Minimal or When It Plateaus

Dr Regillo: The explanation could be that DME is self-limiting,
or that treatment has a disease-modifying effect on the overall
DR level. We know from the pivotal trials that the anti-VEGF
agents and steroids can also improve the level of DR severity or
at least slow progression in many patients.5-8 Both ranibizumab
and aflibercept were recently approved for the treatment of DR
in patients with DME.

A 54-year-old woman with glycosylated hemoglobin (HbA1c) of 9.8%
presents with 20/100 VA OD. She reports a 1-year history of decreased
vision. Imaging shows circinate exudate centered in the fovea, retinal
thickening, but no neovascularization (Figure 6, A and B). Central
retinal thickness is 500 microns and there is a component of subretinal
fluid along with inner retinal cystic changes.

After 2 years of follow-up, 17% of RIDE patients and 9% of
RISE patients treated with ranibizumab 0.3 mg had a ≥3-step
improvement in the DR severity scale (DRSS) compared with 0%
and 2%, respectively, of the sham-treated controls, and in both
studies, nearly 40% of ranibizumab patients had a ≥2-step
improvement vs <10% of controls.14 At 1 year, 28% of patients

She received 4 monthly bevacizumab injections without any change in
VA or OCT. Treatment was switched to ranibizumab, and there was
modest reduction in the subretinal fluid after only 3 injections. Next,
she received intravitreal triamcinolone. Visual acuity improved to
20/70, the DME was much better, and the subretinal fluid resolved.
7

Dr Sadda: Does anyone think that eyes with subretinal fluid are
likely to need steroid treatment to achieve resolution?

A

Dr Reichel: I have not made that connection, but it is my
observation that visual outcome tends to be poorer in eyes with
subretinal fluid and that those patients also seem to be more
systemically ill. When I see subretinal fluid, I suspect the patient
has bad systemic disease and is probably at greater risk for
losing vision.
Dr Sadda: Kaiser and colleagues have published information
showing that the response to triamcinolone acetonide varies
depending on DME morphology,15 but I am not aware of
anything associating subretinal fluid with visual prognosis.

B

Dr Wells: A recent paper showed that greater disorganization of
the retinal inner layers was associated with poorer vision in eyes
with center-involved DME.16

Management in a Patient
With Significant Systemic Comorbidity

Figure 6. Fundus [A]
and OCT [B] of a
patient with poorly
controlled diabetes.

A 52-year-old man with type 2 diabetes and a recent stroke presents
with severe NPDR OD and PDR OS (Figures 7A and 7B). Visual
acuity is 20/70 OD and 20/80 OS, and there is a moderate amount
of diffuse DME OU (Figures 7C and 7D).

Images Courtesy of
Elias Reichel, MD
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Dr Regillo: Dr Sadda, what do you think about switching antiVEGF agents if there is little or no response to initial therapy or
if the response plateaus?
Dr Sadda: We have no guidance from clinical trials for
these situations, but I will try a steroid, unless there is a
contraindication, according to the idea that inflammation is
among the multiple mechanisms driving DME.
I treated a 77-year-old woman with moderate-to-severe NPDR,
focal CSME, and 20/70 VA who had an initial partial response
to anti-VEGF therapy, first with ranibizumab and then after
switching to aflibercept. Her VA was 20/50 and she had
persistent edema, so I tried the dexamethasone implant. Within
2 months, her VA improved to 20/25, the edema resolved, and
9 months later her VA was 20/20. Of course, not all patients
respond in that way.

Figure 7. Fundus (A, B) and OCT (C, D) of a patient with type 2 diabetes
and diffuse DME OU.
Images Courtesy of Carl D. Regillo, MD

Dr Regillo: Would you treat this patient with anti-VEGF therapy,
and if so, would you prefer any particular agent?

Dr Regillo: Some patients can be satisfied and have a good
long-term visual outcome despite having residual edema. What
do you do, however, if there is a moderate amount of edema and
the VA is still not good?

Dr Reichel: I believe that diffuse moderate-to-severe edema and
lipid exudates are signs of poor systemic control. Because there
is less urgency to start treatment for DME than there is for
choroidal neovascularization, I would first make sure a patient
with a recent cerebrovascular accident has good systemic control,
particularly blood pressure, and perhaps wait 2 or 3 months into
the recovery phase before starting anti-VEGF therapy. I think
there is no safety difference between the 3 anti-VEGF agents, but
I would consider using a lower dose, particularly with aflibercept,
given that data show that on an equimolar basis, aflibercept has
more anti-VEGF activity than ranibizumab or bevacizumab.

Dr Sadda: Because we have options, I have a lower threshold for
switching treatments when managing DME than when managing
AMD. However, I am not very enthusiastic about laser treatment
because long-term outcomes from DRCR.net Protocol I
suggested better vision outcomes in patients who had deferral of
laser: and, of course, 56% of patients in the deferred laser arm
never received laser.12
Dr Wells: DRCR.net has a study under way investigating
switching to the dexamethasone implant in eyes with persistent
edema. Regarding steroids, it is important to note that results
from the pseudophakic subgroup in Protocol I showed steroids
could be just as effective as anti-VEGF therapy for improving VA.10

Another perfectly acceptable option is to treat this patient
initially with a corticosteroid, and that would be an especially
good choice for pseudophakic patients. Anti-VEGF therapy can
be introduced later, after the systemic disease is better controlled.
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Glycemic and Lipid Management in Patients With Diabetes:
What the Retina Specialist Needs to Know
risks, fenofibrate is generally avoided in patients with diabetes.
As an exception, fenofibrate may be considered in a patient with
type 1 diabetes aged younger than 40 years who has developed
retinopathy because of poor diabetic control earlier in life.
Practically speaking, however, many such patients are on statin
therapy and would not be candidates for fenofibrate.

Anne L. Peters, MD
Endocrinologist
Evidence from clinical trials shows that intensive glycemic
control reduces the onset and progression of DR in patients
with type 1 or type 2 diabetes and that fenofibrate reduces
DR progression in patients with type 2 diabetes and mild
retinopathy.18-21 However, ophthalmologists need to be aware there
are systemic risks associated with both of those interventions.

Table. Summary of HbA1c Recommendations for Nonpregnant
People With Diabetes24

Concern about the safety of intensive glucose-lowering therapy
was raised by the Action to Control Cardiovascular Risk in
Diabetes (ACCORD) study.22,23 ACCORD randomized patients
with long-standing, poorly controlled type 2 diabetes and high
cardiovascular risk to intensive glycemic control (HbA1c <6.0%)
or standard therapy (HbA1c 7.0%–7.9%). Intensive therapy was
stopped early on the basis of the finding that it significantly
increased the risk for all-cause mortality. In addition, ACCORD
showed that while severe hypoglycemia did not account for the
increased mortality rate in the intensive therapy arm, severe
hypoglycemia was associated with an increased risk for
mortality in both the intensive and standard therapy arms.23

a
b

Age Group

HbA1c Targeta

Youth (<18 years)

<7.5%

Adults

<7.0%

Older Adults
Healthyb
Complex/Intermediate
Very complex/Poor health

<7.5%
<8.0%
<8.5%

Targets must be individualized according to a patient’s circumstances.
No comorbidities, long life expectancy.

Collaboration for Optimizing Care

Thus, current recommendations for hyperglycemia
management in patients with type 2 diabetes target HbA1c
≤7.0% as an overall goal, but emphasize individualization that
considers several disease- and patient-related features (Table).24
A more stringent HBA1c target of <6.0% can be reasonable
for younger, healthier patients if it can be achieved without
significant risk for hypoglycemia. A target of 7.5% to 8.5% or
higher may be appropriate for certain individuals, including
those aged older than 65 years as well as those with extensive
comorbidities, or individuals with hypoglycemia unawareness.

All health care professionals involved in the management of
patients with diabetes must work together as a team providing
consistent messages to patients and maintaining close
communication with each other. Ophthalmologists should
ask patients with diabetes about their HbA1c target, their
most recent HbA1c result, and if they are experiencing
hypoglycemia. The visit summary sent to the diabetologist
should include the patient’s responses along with information
on whether there is onset or worsening of diabetic eye disease,
any planned treatment for DR or DME, and the recommended
follow-up interval. Ophthalmologists should note any thoughts
they have about systemic treatment and diabetic eye disease,
such as discontinuation of a thiazolidinedione in a patient with
DME or initiation of fenofibrate to slow progression of mild
retinopathy. The diabetologist can then consider the
information in the context of a patient-centered approach to
care that takes into account potential risks, benefits, and an
individual’s preferences and values.

ACCORD also showed that adding fenofibrate to simvastatin
did not improve cardiovascular outcomes compared with
simvastatin alone and was potentially harmful in women.25
Furthermore, the addition of fenofibrate to moderate-high
intensity statin treatment, which is currently recommended for
cardioprotection in all patients with diabetes aged 40 years or
older,24 increases the risk for rhabdomyolysis and other statinrelated side effects. Because of its lack of benefit and potential

Dr Wells: I would be somewhat worried about using anti-VEGF
therapy in this particular patient because of the recent nature of
his stroke. Nevertheless, I would like to treat him with an antiVEGF agent because of his vision and the amount of edema
present. Therefore, I would have an informed discussion and tell
the patient there is a potential safety concern, but the data are
inconclusive.

acute cardiovascular or cerebrovascular event before initiating
anti-VEGF therapy.
Dr Regillo: This patient has severe NPDR in the right eye, PDR
in the left eye, and moderate diffuse DME with vision of 20/70
OD and 20/80 OS. Therefore, I am not sure there is a lot of time
to wait before starting therapy.
Dr Wells: Another feature of this case that is striking to me is
the presence of bilateral cystoid macular edema. When I see that,
I look at the patient’s legs for signs of peripheral edema. It is my
experience that when systemic fluid overload is effectively treated
with diuretics, the cystoid macular edema also improves.

I do not think there is a reason to choose one anti-VEGF agent
over the others on the basis of the issue of systemic safety.
Dr Sadda: I agree that systemic safety is not a factor for
choosing therapy here because there are no major differences
between the anti-VEGF agents. I tell all patients there may be a
systemic risk, but any risk that exists is very small.

Dr Regillo: Systemic issues in patients with diabetes can affect
DME, and that includes the medications they use. For example,
we know that glitazones have been associated with the
development and worsening of DME.17

I also agree that unless there is something such as lipid
threatening the fovea, it is fine to wait a few months after an
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Key Learning Points
Protocol T 1-Year Results
VA gains
• Eyes with baseline vision ~20/32 to 20/40: aflibercept =
bevacizumab = ranibizumab
• Eyes with baseline vision ~20/50 or worse: aflibercept >
bevacizumab and ranibizumab
Drying of the retina
• Aflibercept = ranibizumab > bevacizumab
Durability
• Aflibercept = bevacizumab = ranibizumab
Incidence of cardiac and vascular disorders
• Ranibizumab > aflibercept = bevacizumab (findings from a
post hoc analysis and difference may be due to chance)

Protocol I 3- to 5-Year Results
VA gains
• 3 years and 5 years: ranibizumab + deferred laser >
ranibizumab + prompt laser
Laser treatment
• 56% of ranibizumab + deferred laser group never received
laser through year 5
Number of injections
• Median after 3 and 5 years: ranibizumab + deferred laser >
ranibizumab + prompt laser
• No injections for ~50% of ranibizumab-treated patients
during years 4 and 5

General Observations
Available data show:
• Vision may be recoverable despite persistent DME
• Anti-VEGF therapy is superior to focal laser for centerinvolving macular edema
• Most patients who responded to monthly anti-VEGF
treatment did well on as-needed therapy
• Anti-VEGF agents and corticosteroids can improve the level
of DR severity or slow progression in many patients
Available data insufficient for guidance on:
• Treating asymptomatic center-involving or non-centerinvolving DME
• Baseline features predicting treatment response and speed
• Switching therapy if there is little or no response to initial
therapy or if response plateaus
• Role of wide-field fundus photography for determining DR
severity and risk prognostication
• Role of wide-field FA in evaluation of eyes with DR/DME

Go to http://tinyurl.com/DRCases NOW for online testing and an instant CME certificate!
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CME Post Test
To obtain AMA PRA Category 1 Credit™ for this activity, complete the CME Post Test online at http://tinyurl.com/DRCases and receive an
instant certificate of credit upon successful completion of the Post Test and Evaluation. Or, write the best answer to each question in the
Answer Box located on the Activity Evaluation/Credit Request form following the questions and fax your answer key and evaluation to
215-825-4732.
6. Which of the following is/are FDA-approved for treatment of DR
in patients with DME?
A. Aflibercept
B. Ranibizumab
C. Ranibizumab and dexamethasone implants
D. Aflibercept and ranibizumab

1. A 73-year-old woman with a 12-year history of diabetes mellitus
presents with DME and the following findings. Her examination
shows Snellen VA 20/40 OU, CRT 350 microns OD, 385 microns
OS. She has no evidence of peripheral leakage on FA. According
to the results of Protocol T, which anti-VEGF therapy would be
expected to maximize visual recovery in this patient?
A. Aflibercept
B. Aflibercept or ranibizumab
C. Ranibizumab or bevacizumab
D. Aflibercept, bevacizumab, or ranibizumab

7. There is evidence-based data from DME clinical trials showing:
A. A treat-and-extend protocol is a good option when the
response to anti-VEGF therapy has reached a plateau
B. Anti-VEGF treatment improves long-term outcomes in eyes
with center-involving DME with CRT ≥350 microns and VA
20/25 or better
C. Anti-VEGF therapy can result in visual recovery in some eyes
with persistent DME
D. Wide-field FA enables better treatment decisions

2. Considering the 1-year results of Protocol T, which of the following
statements about the comparative efficacy of anti-VEGF agents in
DME is TRUE?
A. Aflibercept and ranibizumab were more effective than
bevacizumab for drying the macula
B. Aflibercept was associated with a 50% lower injection burden
compared with ranibizumab and bevacizumab
C. Aflibercept and ranibizumab were associated with significantly
greater improvement from baseline VA compared with
bevacizumab in eyes with worse baseline vision (Snellen
equivalent ~20/50 or worse)
D. Bevacizumab was associated with a significantly higher rate of
cardiac and vascular disorders compared with ranibizumab

8. Data from the ACCORD study in patients with diabetes show that
fenofibrate:
A. Improves cardiovascular outcomes when added to simvastatin
B. Prevents the onset of DR
C. Protects against statin-related side effects by allowing
use of lower statin doses
D. Reduces progression in patients with mild DR
9. Following examination of a patient with diabetic eye disease, the
visit summary sent by the ophthalmologist to the patient’s
internist/endocrinologist does not need to note:
A. OCT-measured CRT
B. Initiation of treatment with anti-VEGF therapy was
recommended for new onset DME
C. That the patient did not know his HbA1c target
D. The recommended interval for ophthalmologic
follow-up

3. In addition to providing information on DME, OCT will identify
all the following, except:
A. Hard exudates
B. Intraretinal microvascular abnormalities
C. Microaneurysms
D. Peripheral retinal ischemia
4. A 64-year-old man with type 2 diabetes presents with PDR OU,
Snellen VA 20/60 OD and 20/70 OS with a moderate amount
of center-involving DME OU. He has hypertension,
hypercholesterolemia, and a history of a myocardial infarction 3
years earlier. His medications include metformin for blood sugar
control, low-dose aspirin, enalapril for hypertension, and
simvastatin for lipid control. What recommendation would you
make regarding his DME?
A. Start anti-VEGF therapy with aflibercept according
to his VA
B. Speak to his internist about switching his oral antidiabetic
treatment because of concern that metformin is contributing
to his DME
C. Initiate treatment for DME with a corticosteroid instead of an
anti-VEGF agent because of his cardiovascular disease
D. Initiate treatment with focal laser instead of anti-VEGF
therapy because of his cardiovascular disease

10. An 85-year-old woman with a 15-year history of type 2 diabetes
is found at her annual visit to have progression from mild to
moderate NPDR in her right eye. Her left eye is stable with
only microaneurysms. She has hypertension, hyperlipidemia,
osteoporosis, mild dementia, suffered a stroke 3 years earlier, and
had a hip fracture 6 months ago. Her most recent HbA1c level is
8.3%. She does not know her target. Given her history, a
reasonable HbA1c target would be:
A. <7.0%
B. <7.5%
C. <8.0%
D. <8.5%

5. Protocol I comparing ranibizumab/prompt laser vs ranibizumab/
deferred laser showed:
A. Similar VA gains with corticosteroid and anti-VEGF treatment
in the subgroup with better baseline VA (Snellen equivalent
~20/32–20/40)
B. The majority of eyes required no treatment during years 4
and 5 of the study
C. Better long-term vision outcomes in eyes receiving
ranibizumab with prompt laser vs ranibizumab with deferred
laser
D. The majority of eyes in the ranibizumab/deferred laser group
did not receive any laser during 5 years of follow-up
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