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ANTI-VEGF THERAPY FOR DIABETIC MACULAR EDEMA

LEVEL 1 DATA ON RANIBIZUMAB
FOR DIABETIC MACULAR EDEMA

David S. Boyer, MD: The most exciting paradigm
shift that we have experienced in the treatment of dia-
betic retinopathy has been the advent of the anti-VEGF
therapy ranibizumab (Lucentis, Genentech) for diabetic
macular edema (DME). Dr. Eichenbaum, can you discuss
the significance of the RISE and RIDE trial, and how you
use these data to treat your patients?

David Eichenbaum, MD: The most significant effect
that the RISE and RIDE data have had on my practice
patterns is similar to what occurred when anti-VEGF
was available for the treatment of age-related macular
degeneration (AMD) and retinal vein occlusion (RVO). |
can now tell my patients with center-involving DME that
there is a treatment that has a good chance of substan-
tially improving their vision vs what was possible with
laser photocoagulation.

Dr. Boyer: Dr. Gonzalez, after reviewing how ranibizum-
ab performed in the RIDE/RISE trials compared with the
laser, how does laser fit into your treatment regimens?

Victor Gonzalez, MD: By no means have | stopped
using laser for DME. We need to be clear that the data
from RISE and RIDE showed us what we could do with
edema that involved the central macula.! Based on these
favorable data for ranibizumab, this anti-VEGF agent is
my first-line treatment for center-involving DME.

If | have a patient, however, who presents with local-
ized edema that meets the ETDRS criteria,? | will still
use focal laser. Additionally, regarding new data on
subthreshold laser treatment, until more evidence is
available, | will still use standard application for these
patients.

Dr. Eichenbaum: | agree. Ranibizumab is my first
choice of treatment for center-involving DME. | offer

Effect on DR Improvement

DR Severity is Significantly More Likely
to Improve in Ranibizumab-Treated Patients
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Figure 1. The severity of DME was significantly improved in patients treated with ranibizumab in the RISE and RIDE trials.
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injection therapy first, and then | talk to my patients
regarding the addition of laser.

| agree with Dr. Gonzalez that laser is still relevant as
first-line treatment for non-center involving edema.

Dr. Boyer: It is also important to point out is that in
the RIDE and RISE trials, laser was applied to the anti-
VEGF treatment groups in approximately 25% of cases,
suggesting that we will still use laser in some of these
patients in addition to anti-VEGF. The visual acuity data,
however, in the ETDRS study with laser showed that
approximately 15% of patients gained 3 lines with laser,
and in RISE and RIDE, approximately 40% of patients
gained 3 lines with anti-VEGF (Figure 1).

ANTI-VEGF THERAPY VS LASER

Dr. Boyer: There are data from other randomized
clinical trials, such as the Diabetic Retinopathy Clinical
Research Network (DRCR.net) Protocol I*> and RESTORE,*
that show a benefit with ranibizumab. Dr. Gonzalez, how
do you interpret these data and how does this informa-
tion change how you treat your patients?

Dr. Gonzalez: The DRCR.net Protocol | was one of
the first studies that truly demonstrated that there was
a difference between visual acuity gains with anti-VEGF
vs laser. In the active treatment arms, patients were
randomized to 1 of 4 treatment groups: sham injection
plus prompt laser, 0.5 mg ranibizumab plus prompt
laser, 0.5 mg plus deferred laser (deferred by 6 months),
and triamcinolone acetonide injection plus prompt
laser. The results showed that it did not matter wheth-
er laser was prompt or deferred; ranibizumab appeared
to provide a significant benefit to patients with center-
involving macular edema.? This was the first large
randomized, controlled study showing that anti-VEGF
injection is superior to laser for this indication, but
the RESTORE trial was the first to demonstrate the
superiority of ranibizumab injection as monotherapy.
Patients were randomized either to ranibizumab, laser,
or a combination. The results of this study showed that
monotherapy with ranibizumab was as good, if not bet-
ter, than a combination of laser and ranibizumab.*

Dr. Eichenbaum: The DRCR.net Protocol | was a
well-designed trial, but the protocol is impossible to
duplicate in clinical practice. However, there are still
some important takeaways. The first is that there is a
reduction in treatment burden with injections over
time. Data through year 3 shows that, after 2 years of
treatment, only 2 to 4 injections out of a possible 13
were required for the ranibizumab plus prompt or
deferred laser group, and it is anticipated that the data
for 4- and 5-year follow-up will demonstrate a similar
low treatment burden.
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This is wonderful news for our patients with DME
because these patients often have comorbidities, such as
kidney disease and nerve disorders, and they are already
seeing several specialists. If they can visit the retina spe-
cialist less and receive fewer injections to maintain or
improve their vision, this is a significant benefit.

The second takeaway from the 3-year data is that
there was a slight divergence between prompt and
deferred laser, with visual acuity being better for the
ranibizumab plus deferred laser treatment. | am curious
as to what the 4- and 5-year data will show, but it seems
that we can delay laser and use ranibizumab injections
as monotherapy. As Dr. Gonzalez notes, injection mono-
therapy is also supported by data from RESTORE.

Dr. Boyer: If we are going to treat the patient with
laser, it is easier and safer when the retina is thinner and
we can use less power, inducing less damage to the tis-
sue. All of these studies are indicating superiority of anti-
VEGF agents, but as Dr. Gonzalez indicated, we will still
laser significant lesions outside the foveal area.

The other important point is that when considering
a lower treatment burden over time, these patients will
still require very careful monitoring,

EVIDENCE FOR BEVACIZUMAB FOR TREATING
DIABETIC MACULAR EDEMA

Dr. Boyer: In real-world practice, anti-VEGF therapies
have begun to be the primary treatment of choice for
DME. Many clinicians are using bevacizumab (Avastin,
Genentech). With regard to off-label use, what informa-
tion has the BOLT trial provided?

Dr. Eichenbaum: The BOLT trial showed good results
for bevacizumab. It was not a head-to-head trial with
ranibizumab, but the data show that bevacizumab is
a reasonable choice for DME.> The DRCR.net Protocol
T (see sidebar, page 8), which is currently enrolling,
will provide us with some head-to-head data evaluat-
ing ranibizumab, bevacizumab, and aflibercept (Eylea,
Regeneron) evaluating local eye endpoints and systemic
markers.

One of the concerns that we have with diabetes is
systemic VEGF suppression. Protocol T will evaluate
whether there is a difference in systemic biomarkers
between the anti-VEGF agents in question. We may be
able to see whether there is a difference in efficacy of the
drugs locally by seeing what sort of as-needed (prn) dos-
ing is required, and possibly the systemic differences as
the biomarkers are measured throughout the course of
the study. This should be a pivotal trial for DME.

Dr. Gonzalez: Although | agree that we need more evi-
dence, it appears that bevacizumab has a beneficial effect
for DME when compared with laser.
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Dr. Boyer: An important consideration when discuss-
ing the BOLT study is that it was a small study, with only
80 patients. Although Protocol T is not a large study
when compared with trials in other areas of medicine,
such as cardiology, it will help us to better understand
the safety signals of these different anti-VEGF agents for
patients who have vasculopathy.

LEVEL 1 DATA ON AFLIBERCEPT FOR DIABETIC
MACULAR EDEMA

Dr. Boyer: Regarding aflibercept for DME, we have had
the results of the DA VINCI phase 2 trial for some time,
but the results of the VIVID-DME and VISTA-DME phase
3 trials were recently presented. Dr. Gonzalez, what are
your opinions of these results?

Dr. Gonzalez: | like that we have seen consistency
with the effect of anti-VEGFs on patients with DME.
It has been reassuring that, regardless of which anti-
VEGF agents, they appear to be superior to laser. The
DA VINCI, VIVID, and VISTA trials have demonstrated
significant benefits for patients, not only in letters gained,
but in the percentage of the patients who gained 3 lines
or more.%’

Dr. Eichenbaum: An interesting takeaway from VIVID
and VISTA in my opinion is that all of the dosing pro-
tocols for aflibercept seem to have a beneficial effect.
The more frequent dosing appeared be slightly more
beneficial, but similar to the VIEW studies, the results
were good in the every-8-week dosing arm, which speaks
to the efficacy of aflibercept. Again, we do not know if
aflibercept is superior, inferior, or equivalent to ranibi-
zumab or bevacizumab, but Protocol T should provide
more information in this regard.

Dr. Gonzalez: These studies showed us that there was
an improvement in the ETDRS severity gradient with the
use of aflibercept, which provide evidence to support
that the anti-VEGF agents may modify the long-term
outlook for our patients with DME, hopefully resulting in
fewer injections once we have controlled the disease.

VEGF LEVELS IN DIABETIC MACULAR EDEMA

Dr. Boyer: So | think it is safe from the comments here
that all the anti-VEGF drugs are effective for treating
DME. What are the safety concerns in patients with vas-
culopathy? How do the VEGF levels in our patients who
are diabetic differ than those patients with AMD?

Dr. Eichenbaum: The vitreous levels of VEGF are higher
in DME, more similar to those in diffuse retinal vascular
disease such central retinal vein occlusion (CRVO).2 The
VEGF in AMD is most likely more subretinal and lower in
volume than in DME”"" Because the levels of VEGF are

certainly higher in DME, it makes me think that 1 anti-VEGF
agent may be better than another if 1 agent is indeed more
potent or durable than another. It is a very different disease
state than AMD from a VEGF volume perspective.

Dr. Boyer: Although we have no direct information
regarding systemic VEGF levels in patients with diabetes,
we do have some surrogate information from the IVAN
study,” and Robert L. Avery, MD, has presented data on
the effect of bevacizumab, ranibizumab, and aflibercept
on the serum and plasma levels of VEGF in patients with
AMD and RVO."™

How do you interpret these data? Is this something
that should illicit concern for our patients with diabetes?

Dr. Gonzalez: As the evidence mounts regarding
the safety in anti-VEGF agents, it is becoming appar-
ent that there is a class-effect risk associated with these
drugs. Unfortunately most of our trials are not powered
to detect that level of the incidence and frequency of
adverse events in particular groups of patient. In order
to do this, we would need trials of tens of thousands of
patients.

Dr. Gonzalez: From the RISE and RIDE, 1 of the reasons
that Genentech chose to move forward with submitting
the 0.3-mg dose of ranibizumab for US Food and Drug
Administration (FDA) approval was that no significant
benefit was seen with the higher dose of 0.5 mg, and
there was a potential for dose-related increase in adverse
events. Clinically, | do not see a problem with anti-VEGF
agents for my patients because | use them on a daily
basis, but the potential is there. Theoretically, patients
with diabetes have a blood-retinal barrier that is not
completely intact. If our patients with AMD have signifi-
cant systemic levels of anti-VEGF suppression, then, again
theoretically, our patients with diabetes should have just
as high levels, if not higher. Dr. Avery demonstrated in
his study that when 1 eye was injected, there was regres-
sion of proliferative in the contralateral eye, which may
speak volumes about just how much anti-VEGF agents
circulate.”

Although we still do not have clear figures in terms
of what these percentages truly are, we need to be con-
cerned. There are a few things that we need to keep in
mind: We must ensure that we identify individuals who
are at high risk, which include patients who are older
than 85 years of age; those with a recent history of arte-
rial embolic events; and those who have other cardiovas-
cular conditions.

Dr. Boyer: Ultimately, Protocol T may provide addi-
tional information as these trials continue to give us
larger amounts of data; hopefully, meta-analysis will pull
out some additional information. The VIVID and VISTA
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Treat and Extend vs Monthly Dosing
Investigator-sponsored Trial

DAVID EICHENBAUM, MD

Case No. 1: Late responder. Figures 1-6 show the right eye (OD) of a patient of Hispanic descent who had been
treated previously with focal laser and bevacizumab. After 1 year of monthly injections with ranibizumab, the edema
resolved and the patient responded to once-every-8-week injections in the extension period, guided by OCT.

Figure 1. Right eye at study entry (2/17/12); visual acuity: ~ Figure 2. Right eye after 1 injection has no change
20/63. (3/20/12); visual acuity: 20/63+2.

Figure 3. Right eye improves after monthly injections at 5  Figure 4. Right eye remains stable after monthly injec-
months (7/17/12); visual acuity: 20/50+2. tions over the first year (1/08/13); visual acuity: 20/50-1.

Figure 5. Right eye remains stable in second year with Figure 6. Right eye remains stable in second year with

once-every-8 weeks injections (7/02/13); visual acuity: once-every-8 weeks injections (1/10/14); visual acuity:
20/50+2. 20/40-2.
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L

Figure 9. Left eye after extension (7/13/12); visual acuity:
20/50+2.

Figure 8. Left eye after 1 injection (6/01/12); visual acuity:
20/50+2.

Case No. 2: The yo-yo effect. This patient, a 56-year-old white woman who had previously been treated with focal
laser and bevacizumab injections in her left eye (Figures 7-11), represents a good example of one who rapidly responds
to anti-VEGF treatment but rebounds upon a gentle extension. The visual acuity and anatomy worsen when the time
between injections is extended, but this yo-yo effect is reduced over time and with more injections. There is a clear
trend in visual improvement, even with the fluctuations on OCT with variable, less-than-monthly dosing.

Figure 10. Left eye worsens and the patient receives
another injection (9/28/12); visual acuity: 20/32+2.

Figure 11. Left eye is dry and the patient is receiving
fewer injections (1/10/14); visual acuity: 20/32+2.

1-year data on safety, however, are encouraging.

Dr. Avery'’s study is important in that it demonstrates
that systemic VEGF suppression does vary depending on
the anti-VEGF agent. His study showed that bevacizum-
ab results in complete suppression below the LD50 levels
in the serum, which could potentially create an effect
over a long period of time. There was also a significant
decrease in systemic VEGF with aflibercept, although not
as prolonged as with bevacizumab. Ranibizumab resulted

in the least amount of systemic VEGF suppression; how-
ever, it has yet to be determined how this information
translates to safety.

Dr. Eichenbaum: | have seen these data and | agree
that ranibizumab essentially comes out looking like a
rose when viewing the graphs of systemic VEGF suppres-
sion. The important thing to understand is that all anti-
VEGF agents have been shown to be safe and that, in my
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DRCR.net Protocol T:

A Comparative Effectiveness
Study of Intravitreal Aflibercept,
Bevacizumab and Ranibizumab for
Diabetic Macular Edema

Status: Follow-up when given to treat central-involved DME in eyes with
Start Date: 08/21/2012 visual acuity of 20/32 to 20/320.
Clinical Trial ID: NCT01627249
Study Design and Synopsis of Protocol
Study Objective Study Design: Randomized, multicenter
The primary objective of the proposed research is to com-
pare the efficacy and safety of (1) intravitreal aflibercept, (2)  Study participants will be assigned randomly to one of the

intravitreal bevacizumab, and (3) intravitreal ranibizumab following 3 groups:

Visit 0 4w-48w | 52w Between 52w-104w 104w
Visits Every 4-16w*

E-ETDRS best corrected visual acuity? X X X X X

OCT® X X X X X

Eye Exam*® X X X X X

7-field Fundus Photography X X X

Blood pressure X xf X

Hemoglobin A1c®
Urine Sample X xf X

A medical history will be elicited at baseline and an updated history at each visit. Concomitant medications will be
recorded at baseline and updated at each visit. Adverse events will be recorded at each visit.

a= both eyes at each visit; includes protocol refraction in study eye at each visit. Protocol refraction in nonstudy eye is
only required at baseline, 52 week and 104 week visits. E-ETDRS refers to electronic ETDRS testing using the Electronic
Visual Acuity Tester that has been validated against 4-meter chart ETDRS testing.

b=study eye only

c=both eyes at baseline, 52 weeks and 104 weeks; study eye only (and nonstudy eye if treated with study drug) at all
other follow-up visits. Includes slit lamp exam (including assessment of lens), measurement of intraocular pressure, and
dilated ophthalmoscopy.

d=digital 7-fields or 4WF; study eye only

e=does not need to be repeated if Hemoglobin A1lc is available from within the prior 3 months. If not available, can be
performed within 3 weeks after randomization.

f=Participants will be asked to return for an optional visit 2-3 days (+/- 1 day) after the baseline injection to obtain a
blood pressure measurement and urine sample. If the participant is unable or unwilling to return after the baseline injec-
tion he/she will be asked to return for an optional visit 2-3 (+/- 1 day) days after either of the next 2 injections to have
the blood pressure measured and urine sample collected. Blood pressure will also be obtained at the first 4-week proto-
col visit after the post-injection blood pressure was obtained.

Information from: Diabetic Retinopathy Clinical Trial Research Network Public web site. Available at: http://drcrnetjaeb.
org/Studies.aspx?ReclD=206. Accessed December 23, 2013.
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(1) 20 mg intravitreal aflibercept
(2) 125 mg intravitreal bevacizumab
(3) 0.5 mg intravitreal ranibizumab

are eligible at the time of randomization and one of the
eyes has never received anti-VEGF treatment, that eye
should be randomized. If both eyes are eligible and have
previously received anti-VEGF treatment or both eyes
have never received anti-VEGF then the study eye will be
selected by the investigator and the participant before
randomization.

Sample Size: 660 study eyes (220 eyes per group)
Duration of Follow-up: 2 years; primary outcome at 1 year

Follow-up Schedule:
Follow-up visits occur every 4 weeks up to the 1 year
visit

on disease progression and treatment administered

Al participants will have follow-up visits at 1 and 2 years
Participants will be requested to complete 1 optional
visit 2 to 3 days after either the first, second, or third
injection (1 day if the participant cannot return with-
in this time period)

Main Efficacy Outcomes
adjusted for baseline visual acuity.
Secondary:

Change in visual acuity at 4 months
Change in visual acuity at 2 years

Study participants can have only 1 study eye. If both eyes

After 1 year, visits occur every 4 to 16 weeks depending

Primary: Change in visual acuity from baseline to one year

Number of intravitreal injections given per protocol
Proportion of eyes with 2 and 3 line gains or losses in
visual acuity

Change in OCT central subfield thickness and retinal
volume

Proportion of eyes with OCT central subfield
thickness of <250 pm on Stratus OCT

(or spectral-domain OCT equivalent)

Of eyes with nonproliferative diabetic retinopathy at
baseline, proportion of eyes with regression of
retinopathy severity level

Proportion receiving panretinal photocoagulation,
vitrectomy, or vitreous hemorrhage

Change in blood pressure 2 to 3 days (+1 day) after an
injection and at 1 year

Change in albumin/creatinine ratio for
microalbuminuria 2-3 days (£1 day) after an
injection and at 1 year

Main Safety Outcomes
Injection-related: endophthalmitis, traction retinal
detachment, rhegmatogenous retinal detachment,
retinal tear, cataract, intraocular hemorrhage increased
intraocular pressure.
Ocular drug-related: inflammation, new or worsening
traction retinal detachment, progression of traction
retinal detachment from extramacular to macular.
Systemic drug-related: hypertension events, kidney,
gastrointestinal events, and cardiovascular events as
defined by the Antiplatelet Trialists’ Collaboration

opinion, we are not doing our patients a disservice by
injecting them. That said, it is our responsibility to con-
tinue to look at the long-term safety; larger, longer-term
clinical trials will help in that respect.

BINDING ABILITIES OF ANTI-VEGF AGENTS

Dr. Boyer: How do the binding affinities of the various
drugs that are available today affect the results that we
can achieve with anti-VEGF agents. Further, how does
the binding of an anti-VEGF agent affect systemic levels
of VEGF?

Dr. Eichenbaum: Basic science studies have shown
that there are differences in binding affinities between
ranibizumab, bevacizumab, and aflibercept, but what we
do not know is whether there is a significant difference
in their effects locally or systemically. It is likely, based on
the research from Avery et al,” that the FC portion in
these anti-VEGF agents affects the duration of systemic
presence without changing the local mechanism in the

eye. Additionally, different types of molecules may have
varying inflammatory roles in the eye due to the pres-
ence and absence of longer chain antibody or fusion
protein elements.

All of these agents appear to be relatively safe and
effective, but there are data pending that may help
us to determine whether there is a long-term safety
concern with those agents that appear to linger longer
systemically.

Dr. Gonzalez: The totality of the data with all 3 anti-
VEGF agents, regardless of their binding ability, suggest
that they have similar results in terms of resolution of
the edema and visual gains.

In regard to safety, it is hard to comment at this point.
The binding ability may be different between the drugs,
but it does not appear to have a significant effect on effi-
cacy and systemic safety.

Dr. Boyer: It is important to note that drugs with an
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FC portion may be more likely to trigger an immuno-
logic inflammatory response. Therefore, it would make
sense that cases of anti-VEGF induced uveitis would be
more prevalent with aflibercept and bevacizumab than
ranibizumab.

The other important point involves FC recycling,
which keeps drugs that have an FC portion in the body
longer to maintain the immunologic effect. We do not
yet know if this has a detrimental effect.

Protocol T will hopefully provide more insight into
how the affinities and binding capabilities translate to
systemic safety.

INFLAMMATION AND THE ROLE OF STEROIDS
FOR DIABETIC MACULAR EDEMA

Dr. Boyer: Where do steroids fit into the treatment
arena for DME?

Dr. Gonzalez: A large number of my patients have
diabetes and constitute approximately 80% of my prac-
tice. Prior to the availability of anti-VEGF agents, | used
steroids frequently for these patients and have amassed a
lot of experience with benefits and risks associated with
their use.

We all know that DME is a multifactorial disease—it is
not purely VEGF driven. In DME, | have found that many
patients have disease that is either primarily driven by
inflammation or VEGF. Other patients are somewhere in
between, which is what makes treating them difficult.

| am currently using anti-VEGF agents as my first line
of therapy for DME. The recent data that have been
presented showing the beneficial effect of the dexa-
methasone intravitreal implant (Ozurdex, Allergan) for
DME did not surprise me.' | believe there are important
inflammatory cytokines and chemokines, such as inter-
leukin-6 and interleukin-8, that are not affected by anti-
VEGF agents but that have a susceptibility to steroids.

| routinely give my patients at least 3 to 4 anti-VEGF
injections, and if | do not see an important change in
terms of vision and macular thickness, | will immedi-
ately add a steroid. Unfortunately, there is no sustain-
able steroid release device yet available, but if | had the
choice, | would use the dexamethasone implant rather
than a bolus steroid injection because the data have
shown that the intraocular pressure (IOP) rises with
this steroid and sustained delivery are not as high. The
concerns that we have had in the past with IOP have
been mainly with triamcinolone acetonide 4 mg. For
example, the SCORE-CRVO trial demonstrated that this
dose of steroid was associated with more side effects,
particularly high IOP."

Dr Eichenbaum: | agree that steroids are a comple-
mentary therapy for DME. Based on the results of the

DRCR.net Protocol |, | tend to withhold triamcinolone
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acetonide when a patient is phakic because of the high
incidence of cataract that was shown.'® The rate of cata-
ract was lower in the dexamethasone data.

| also use anti-VEGF agents as my first line of therapy
for DME. If | do not see a response after 3 to 6 injections
(pushing more toward 6 injections based on the Protocol |
data), | believe it is time to consider another approach. As
I noted before | will not use steroids in a patients who are
phakic; rather, | will most likely use laser for anti-VEGF non-
responders. In patients who are pseudophakic, | will most
likely use triamcinolone acetonide injection, because the
vast majority of IOP increases, which, although significant
with this drug, can be controlled topically.

Dr. Boyer: My threshold for nonresponse to anti-VEGF
agents is lower. | introduce steroids more quickly—
after 3 to 4 injections—if there is no response from the
patient to anti-VEGF. If, after | have used a steroid, the
edema recurs, | will inject the anti-VEGF agent again.

The combination of anti-VEGF and steroid appears to
work well to control the disease in patients with severe
diabetes.

In the DRCR.net Protocol B, which compared triamcin-
olone acetonide and focal/grid laser photocoagulation
for DME, the group of patients who had the best results
with steroids had the worst vision and a significant
amount of macular edema.’® Harry W. Flynn Jr, MD, has
also demonstrated that patients with large amounts of
edema respond well to steroids, after which the response
can be maintained with anti-VEGF agents (oral commu-
nication, 2013). We would benefit from a steroid deliv-
ery, such as a sustained release implant, that is safer than
what we currently have available for DME.

Dr. Eichenbaum: Does the patient’s lens status change
your approach when considering steroids?

Dr. Boyer: If | have a patient who is say, 30 years old
and phakic with DME, | will most likely choose the
dexamethasone implant when it is available. All steroids
are not equal. If you consider what we know about the
gene upregulation between fluocinolone, triamcinolone,
and dexamethasone in the trabecular meshwork, the
upregulation of different genes is unique to each of these
steroids.”

COUNSELING PATIENTS WITH DIABETIC
MACULAR EDEMA

Dr. Boyer: If a patient is 45 years old, diabetic, hyper-
tensive, and overweight, and he or she reports a recent
transient ischemic attack (TIA), do these facts alter your
course of action for treatment?

Dr. Eichenbaum: | think that if a patient is symptom-
atic, has symmetric DME, and is taking an anticoagulant
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to protect against another TIA, it is reasonable and safe
to offer them treatment. If, however, a patient presents
for treatment and they have had a TIA and no systemic
medical evaluation by a primary care doctor and/or neu-
rologist, | would advise him or her to do so and return in
1 month.

Dr. Boyer: Dr. Gonzalez, what is the ophthalmologist’s
role in counseling patients with diabetes in regard to
dietary habits, smoking, and blood pressure control and
how it relates to their vision?

Dr. Gonzalez: The ophthalmologist plays an important
role in education for patients with diabetes. It is critical
that we treat the whole patient, not just the eye because
the systemic status will affect the macular edema. Out-
of-control hypertension, renal failure, and fluid retention
all have an effect. For instance, it is not surprising that
when a patient’s ankles are 3 times normal in size that
the macular edema will also be increased.

The first thing | ask my patients with diabetes is the
status of their hemoglobin Alc. Although my newer
patients do not know this figure at first, after | ask them
at every visit they begin to understand why this is impor-
tant and to have the information ready. Reinforcement is
important.

The DRCR.net’s Protocol M, in which our practice is
participating, is currently under way (see sidebar, page
16). This study is designed to evaluate the effect of
patient education by the retina specialist on glycemic
control, but | have been using a similar approach to that
of the study protocol for many years. When we only had
laser and steroids available to us for DME, it was frustrat-
ing to try to control the edema only to have the patient
come back worse at follow-up. It was not necessarily that
these therapies were not effective, but the systemic con-
dition was damaging the blood vessels.

Dr. Eichenbaum: | have a similar approach. | ask
about hemoglobin A1c levels—I would estimate that
one-quarter of my patients know this on their first visit.
| stress to patients that all | can do for them once their
diabetes has progressed to the point where it is affect-
ing their eyes is to buy them time. | am pretty blunt
about the probability of severe vision loss from isch-
emia and proliferation. If a patient is presenting with
hemoglobin A1lc levels of 10% or higher, he or she will
do poorly over the long term regardless of how aggres-
sive with treatment | am. Anti-VEGF agents offer the
best opportunity to buy this time, but patients have to
get their systemic health under control. | tell patients
that their diabetes is like a freight train—they have to
put on the breaks before they run out of track, and the
disease has momentum so the patient will likely worsen
for a while even after glycemic optimization. The anal-

ogy seems to work and the patients understand that
good systemic control is required to slow further dam-
age from occurring to their eyes.

Many of my patients take my counseling to heart
and | have remarkable successes in young patients with
type 1 diabetes. Patients who have had a vitreous hem-
orrhage or have lost a toe or part of a foot to diabetes
are more likely to change their lifestyles to control their
sugars.

The Diabetes Control and Complications Trial
(DCCT)™ and the UK Prospective Diabetes Study
(UKPDS)™ showed that with good control of blood
glucose levels, patients can lower the incidences of
diabetes-associated complications including retinopathy.
Although the tight control that was used in the DCCT
and the UKPDS is impossible to replicate, as patients in
these trials were checking their blood sugar up to 6 times
a day, the use of insulin pumps and modern biphasic
insulin units can help simulate that type of tight control.
It is important for patients to be engaged in their sys-
temic health.

Dr. Boyer: It is important to consider that it took
approximately 26 months of tight control in the DCCT
to achieve improvements and that the situation may
get worse before it gets better. Patients have to under-
stand that this is not a sprint but, rather, a marathon—
it will take time to realize the benefits of controlling
their glucose levels to stave off all these complications.

If a 35-year-old patient presents with 20/25 visual acu-
ity and OCT showing a cyst adjacent to the fovea, what
would be your approach? A previous examination by an
eye care professional found the patient to have 20/20
best corrected visual acuity in both eyes, and the patient
would most likely not have noticed any vision loss with-
out examination.

Dr. Eichenbaum: For a young patient with asymp-
tomatic mild visual acuity loss, | discuss treatment
but with the caveat that observation is also an option,
which is what | would prefer to do, following up 1 to 3
months later.

Dr. Gonzalez: | would also observe this patient, offer-
ing treatment if there is progression on follow-up. | pre-
fer to not commit a patient with mild visual acuity loss,
minimal retinopathy, and a small cyst to treatment.

I have had success using topical nonsteroidal anti-
inflammatory drugs (NSAIDs) for some of my patients.
Although there are large, randomized, controlled stud-
ies evaluating NSAIDs for macular edema, there are
small studies suggesting that these agents may have
some efficacy.?0?’

Younger patients with diabetes are more likely to have
a sense of indestructibility, so | also inquire as to whether
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they have been checking regularly with their general phy-
sician or diabetologist and keeping their blood glucose
and blood pressure levels under control.

Dr. Eichenbaum: | agree. It is reasonable to assume
that a patient with edema and retinopathy is not being
compliant systemically, so | will watch this patient more
closely than my patients who have less severe ocular and
systemic disease.

Dr. Boyer: This is an important point and underlines
that we need to communicate with our patients’ inter-
nist or diabetologist to make sure that they realize that
these patients are having complications from diabetes,
which may warrant tighter systemic control.

Patient education is particularly important for those
with diabetes. | make a point to sit patients down at
the fundus camera and show them what their images
look like compared to normal eyes. Often this informa-
tion provides a wake-up call for patients. | tell patients
that the eye is a window to the blood vessels, the heart,
and kidneys, and that what is happening in the back of
the eye is a signal that damage is also occurring in other
areas of the body. Patients must be onboard with the
treatment plan and education is critical in convincing
them to take better care of their systemic health.

Dr. Eichenbaum: Retina images are a powerful educa-
tional tool, particularly when explaining to patients with
diabetes what is going on with their eyes. In my opinion,
if you can show a patient ischemia on an angiogram and
compare it to a normal angiogram, this hits home in a
striking fashion.

THE FUTURE OF TREATMENT FOR DIABETIC
MACULAR EDEMA

Dr. Gonzalez: The availability of new drugs to treat
DME has turned the tide on how we treat this disease.
| think we've basically summarized, as you pointed out,
the paradigm shift that these new drugs have given us.
Just 15 years ago we were helping patients in terms of
our treatments but we weren't really looking at the
total picture. Yes, laser was a great treatment and we're
thankful that it was there because it did prevent a lot of
blindness. But on the other hand, it also contributed to
some of the deficits that some of these patients have.
You know, you could have a patient with 20/20 vision
and a visual field of 20 degrees and to me that’s still, you
know, disabling.

Dr. Eichenbaum: | agree that this has been an exciting
time in retina, and | believe that the available treatments
allow us to treat our patients with greater success than
ever before.
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Fluctuating Central
Subfield Thickness

NEIL M. BRESSLER, MD

A 64-year-old man presented for evaluation of A
DME in his right eye. He had previously been followed
at another center. His chief complaint was blurriness
and decreased vision in the right eye, with BCVA of
20/32. Presenting vision in the left eye was 20/250 due
to a central retinal artery occlusion several years ago.

Figure 1 shows the edema in the right eye. Baseline
optical coherence tomotraphy (OCT)(Figure 2) shows
that the entire macular area was thickened, including
the center. This patient could have been included in
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the DRCR.net trial, but this case is not from the trial. Figure 1. Edema in the right eye.
When treatment with ranibizumab (Lucentis,
Genentech) was initiated, macular volume was 13.5 mm? calls for injection if a patient worsens, so a third injec-
and central subfield thickness (CST) was 500 um (Figure tion was given.
3). At the next visit 1 month later, the BCVA and CST Treatment continued every 4 weeks, with BCVA main-
improved, and according to the algorithm the patient tained at 20/25 for several months while CST changed
received another injection (Figure 4). from visit to visit—30 um better, 20 um worse, (Figures
At the next visit, the BCVA was decreased and the 6-9). The algorithm calls for continuing treatment in the
CST increased (Figure 5). Our treatment algorithm first 6 months, even when improvement is not seen.

Figure 3. After 1 injection of ranibizumab, macular volume was 13.5 mm?3 and CST was 500 um.
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Following the sixth injection, finally a foveal depression The BCVA was then 20/20 in the right eye. The
was seen, CST fell to 388 um, and BCVA improves to macula was still somewhat thickened, and continued
20/20. Once again, as dictated by the algorithm, another treatment could result in further improvement in CST.
injection was given. At some point, when the BCVA is stable and the OCT is

© 2017 Johns Hopkins University.

Figures 4-6

Figure 4. At the next visit 1 month later, BCVA and CST have improved, and according to the algorithm the patient
receives another injection.

Figure 5. At the next visit, BCVA is decreased and CST increased. The algorithm calls for injection if the patient worsens,
so a third injection is given.

T e e e -

Figure 6. Fourth injection is given.
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flat, treatment can be stopped. If the macula is still thick- An important factor, however, in this case is that we
ened, because more than 6 injections have now been continued to treat in the first 6 months when the CST
given, we may choose to add laser. was fluctuating,
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Figure 7. Fifth injection is given.

Figure 8. Sixth injection is given.

Figure 9. Following the sixth ranibizumab injection, finally a foveal depression is seen, CST falls to 388 pm, and BCVA
improves to 20/20. Once again, the algorithm calls for injection.
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DRCR.net Protocol M:
Effect of Diabetes Education
During Retinal Ophthalmology
Visits on Diabetes Control

Status: Follow-up
Start Date: 04/04/2011
Clinical Trial ID: NCT01323348

Study Design

The study design is a randomized clinical trial in which
investigators or sites will be randomized to provide
either intervention (in the form of personalized diabe-
tes education) or usual care to study participants.

Major Eligibility Criteria
+ Age =18 years
Type 1 or type 2 diabetes
Patient is not eligible if patient has a known HbA1c
(patient report or available records at time of
enrollment) <7.5% within prior 6 months

Treatment Groups
Study participants will be assigned to either the inter-
vention or the control group

1. Intervention Group. The intervention will consist
of the following at enrollment and at each follow-
up visit (but no more frequently than once every 12
weeks):
- Measurement of HbA1c in office with immedi-
ate feedback
- Measurement of blood pressure with immediate
feedback
- Assessment of retinopathy risk with immediate
feedback
- Personalized risk assessment reports based on
current HbA1c
- Brief assessment of patient understanding of key
issues with immediate feedback
+ Supplemental diabetes management educational
materials (provided at baseline only)
- Feedback to primary care provider
- E-mail reminder to study participants with e-mail
access of individualized risk assessment findings

2. Control Group (Usual care)

Treatment Group Allocation

Investigators or sites will be randomized to provide
either intervention or usual care to study participants.
A study participant will be assigned to either the con-
trol or intervention group according to which treat-
ment group the enrolling investigator is randomized.

Sample Size

At least 2000 study participants with a baseline central
laboratory measured HbAl1c = 6.0% from approxi-
mately

40 sites, each recruiting 50 study participants.

Duration of Follow-up
Duration of follow-up is 24 months with primary out-
come at 12 months.

Follow-up Visit Schedule Outcomes

All study participants will have follow-up visits at

12 months and 24 months at which time outcome
assessments will be made.

Additional visits will be conducted as needed for the
study participant’s eye condition.

Primary Outcome Measures

1. Mean change in HbATlc from baseline to 12
months in intervention vs control for study par-
ticipants being seen for standard care more fre-
quently than every 12 months.

2. Mean change in HbA1c from baseline to 12
months in intervention vs control for study par-
ticipants being seen for standard care every 12
months.

Information from: Diabetic Retinopathy Clinical Trial
Research Network Public web site. Available at: http://
drcrnetjaeb.org Accessed January 20, 2013.
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