COVER FOCUS

CAN LONG-TERM RESPONSE TO
ANTI-VEGF THERAPY BE PREDICTED
AFTER THREE INJECTIONS IN
PATIENTS WITH DME?

A post hoc analysis of the ranibizumab arms from Protocol | points to “yes.”

BY PRAVIN U. DUGEL, MD

A total of 1.7 million new cases of diabetes
were diagnosed in 2012, and, as of 2014,

29.1 million people, or 9.3% of the U.S. popu-
lation, had diabetes. Diabetic retinopathy
occurs when the small blood vessels that feed
the retina are damaged. Although patients
with early stages of diabetic retinopathy are
typically asymptomatic, their visual acuity is
often affected as the disease becomes more severe. Diabetic
macular edema (DME) can also cause a decrease in visual
acuity and can occur at any level of retinopathy.

VEGF levels are high in the retina and vitreous of eyes
with diabetic retinopathy. Focal/grid photocoagulation has
been the standard of care for DME for the past 25 years, but
anti-VEGF therapy represents a useful therapeutic modality
that targets one of the major underlying features of DME:
permeability. Although studies have reported promising
results in patients with DME treated with anti-VEGF injec-
tions, the ability to tell which patients will respond well
to the treatment and which will not has evaded retina

[E]AT A GLANCE

A post hoc analysis of the ranibizumab arms of
DRCR.net Protocol | indicates that long-term response
to anti-VEGF therapy in patients with DME can be
predicted after three injections.

« Patients who do not receive appropriate therapy in a
timely fashion may not respond as well as those who do.

- If patients are not likely to gain visual acuity in the long
term, injecting an anti-VEGF agent every 4 weeks may
not be sustainable in a real-life setting.
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specialists. This article reviews the findings of the Early Anti-
VEGF Response and Long-term Efficacy (EARLY Analysis) of the
Diabetic Retinopathy Clinical Research Network (DRCR.net)
Protocol | study, which suggests such a prediction may be
reliably made after the first three anti-VEGF injections.

PROTOCOL | STUDY DESIGN

The DRCR.net Protocol | study was a randomized trial
evaluating ranibizumab (Lucentis, Genentech) plus prompt
or deferred laser or triamcinolone plus prompt laser for
DME.2 The 3-year, phase 3 multicenter trial, which included
854 eyes (691 patients) with visual acuity of 20/32 to 20/320
and DME involving the fovea, aimed to evaluate the efficacy
and safety of 0.5-mg intravitreal ranibizumab plus prompt
or deferred laser, or 4-mg intravitreal triamcinolone plus
prompt laser, in comparison with sham plus prompt laser
for treatment of DME. The primary outcome was change in
visual acuity from baseline to 1 year (intent to treat analysis).

The study authors found that intravitreal ranibizumab
plus prompt or deferred laser was more effective through at
least 1 year compared with prompt laser alone for the treat-
ment of DME involving the central macula.

POST HOC ANALYSIS

Soon after the completion of the DRCR.net Protocol |
study, several colleagues and | conducted a post hoc analysis
of the ranibizumab arms from the Protocol | 3-year data,
looking specifically at the 375 eyes with DME that received
anti-VEGF injections.

Can Response to Anti-VEGF Therapy Be Predicted?

We questioned whether we could predict which patients,
in the long term, were going to respond well to anti-VEGF
monotherapy based on their status after three injections,
at 12 weeks. To answer this question, we analyzed the data-
set and stratified the database into three cohorts: those



TABLE. CHANGE IN MEAN BCVA

COHORT MEAN LETTERS MEAN LETTERS
GAINED AT 12 GAINED AT
WEEKS 3 YEARS

<5 letters -03 3.0

+5to +9 letters | 69 82

>+ 10 letters 152 138

who responded well (ie, gained = 10 letters of visual acuity
after three injections); those who did not respond well

(ie, gained < 5 letters of visual acuity after three injections);
and those whose responses fell in between (ie, gained
between 5 and 9 letters of visual acuity after three injec-
tions). The unadjusted differences in mean BCVA change
from baseline in these three groups, respectively, were
+15.2,-0.3, and + 6.9 at 12 weeks, and +13.8, + 3.0, and
+8.2 at 3 years (Table). After multivariate adjustment,
significant correlation remained between BCVA gain at
week 12 and at years 1 and 3 (P<.001).

In other words, we found that, if we followed these
patients on an ongoing basis, their responses were
maintained not only for 1 year, but for 3 years (Table).
Therefore, if a patient responded well after three injections,
he or she would continue to do well for 3 years. Conversely,
patients who did not respond well after three injections
would not respond well after 3 years, despite following the
strict Protocol | regimen of injections every 4 weeks.

These post hoc exploratory findings suggest that after three
injections we can predict how a patient will respond in the long
term if we continue to treat him or her with anti-VEGF mono-
therapy. For a patient who may not respond well, therefore, we
may want to consider an alternative mode of treatment. We
analyzed these data in every statistical variation possible and
found that the results remained consistent and were statistically
significant and reproducible with sensitivity testing,

Incidentally, we also looked at responses after one and
two injections of ranibizumab, and we could see the same
predictability even after one injection. However, we chose to
focus on three injections in this analysis because we wanted
to have a statistically robust sample, and we also felt that
administering three injections is consistent with what is
done in the real-world clinical setting,

Persistence May Pay Off in Some Cases

We took a closer look at patients who did not respond
well initially (gained <5 letters of visual acuity after three
injections) but continued to receive injections. Approximately
28% of these patients responded well (gained =10 letters of
visual acuity) by 1 year. This was also true at 3 years.

This means that, if one continues to administer injec-
tions to a patient who is responding poorly, in two-thirds

of cases that patient will not gain a lot of vision, even with
injections every 4 weeks. This has implications for coun-
seling patients. It may be difficult to convince a patient
who has not responded well initially to continue coming

in every 4 weeks for a 1-in-3 chance of improvement at

3 years. This regimen is a heavy treatment burden that may
simply not be sustainable for most patients.

CLINICAL RELEVANCE

With the data from this post hoc analysis, we can predict
with confidence how patients are going to respond after three
anti-VEGF injections. We can also determine early whether to
continue treatment or to consider alternative modalities.

There is a price to be paid for not selecting the appropri-
ate therapy in a timely fashion. We can extrapolate from
studies such as RIDE and RISE and others in which thera-
pies were switched in a patient population.® In these trials,
patients who were initially given sham treatment and then
switched to anti-VEGF therapy after 2 years never achieved
a response as good as patients who were started on the
active therapy from the beginning.

Our analysis was also consistent with what we think may
be happening physiologically in this patient population. It
is believed that DME evolves from primarily a permeability-
driven disease, which can respond to anti-VEGF monotherapy,
to primarily an inflammation-driven disease, which may not
respond as well to anti-VEGF monotherapy.

The problem is, phenotypically, patients who fall in either
group look the same. Until we develop a biomarker or some
type of genetic analysis, patients’ response to three injections
of anti-VEGF therapy may be the best method to determine
which phase of this process they are in.

Additional analysis is needed to confirm these findings, but
information from the EARLY Analysis may help to shape treat-
ment patterns for patients with DME. m
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