DIABETIC EYE DISEASE:
WHEN TO INTERVENE

Knowing how to treat patients with diabetes remains a challenge. These tips can help.

BY DILSHER S. DHOOT, MD

The decision to treat diabetic retinopathy (DR)
and diabetic macular edema (DME) is complex,
and physicians must consider several factors
beyond the underlying severity and presenta-
tion of the pathology. These factors include the
likelihood that the patient will adhere to the treatment plan,
socioeconomic factors, access to care, and patient prefer-
ence. In addition, retina specialists have an ever-expanding
toolkit to treat diabetic eye disease. Here | explore when and
how to intervene for the treatment of DR and DME.

Diabetic Macular Edema

Most retina specialists have a low threshold to treat
center-involving or center-threatening DME, especially
for patients with perceived vision loss (Figure). The Early
Treatment Diabetic Retinopathy Study (ETDRS) group was
one of the first to document decreased vision related to
the duration and severity of DME. In patients with a VA
of 20/40 or better at baseline, the proportion of 3-line los-
ers over 3 years increased from 5% of patients who did not
develop severe DME to between 15% and 25% of those who
developed severe DME for a duration of 4 to 12 months. In
patients who developed severe DME for 28 to 36 months,
61% had moderately severe vision loss at 3 years.

A strong argument for earlier treatment is made based on
data from the phase 3 RISE/RIDE trials, which included true
sham control groups that were not eligible to cross over to
the ranibizumab (Lucentis, Genentech/Roche) groups for
24 months from the time of enrollment. The baseline upper
VA limit for inclusion was 20/40 in these trials. Once sham
patients finally received anti-VEGF treatment, visual acuity
gains were modest at 4.3 to 4.7 letters, despite improvements
in anatomy that were similar to patients receiving ranibi-
zumab treatment from the start of the trial.2

An argument for delaying treatment in select patients
is made based on the results of the Diabetic Retinopathy
Clinical Research (DRCR) Retina Network’s Protocol V.
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This trial demonstrated that patients with center-involving
DME and a VA of 20/25 or better did not benefit from early
treatment with aflibercept (Eylea, Regeneron) in the 2-year
follow-up period.? Post-hoc analysis identified risk factors
associated with the need for rescue, including the need for
DME treatment in the fellow eye, baseline central subfield
thickness (CST) > 300 um, and baseline DR severity score
(DRSS) > 47.4 Clinicians should consider these factors when
deciding which patients with center-involving DME to treat.

Diabetic Retinopathy

The traditional treatment paradigm for patients with
nonproliferative DR (NPDR) is observation and systemic risk
factor control with reactive anti-VEGF agents and/or laser
treatment if and when patients develop proliferative DR
(PDR) or center-involving DME. The Diabetes Control and
Complications Trial and the United Kingdom Prospective
Diabetes Study demonstrated that intense glycemic control
helped to reduce the risk of developing DR and slowed the
progression of DR.>¢

AT A GLANCE

» Most retina specialists have a low threshold
to treat center-involving or center-threatening
diabetic macular edema, especially for patients
with perceived vision |0ss.

» The traditional treatment paradigm for patients
with nonproliferative diabetic retinopathy has
been observation and systemic risk factor control.

» Improvements in durability for the treatment of
diabetic eye disease are expected with emerging
delivery methods.



Unfortunately, many patients
progress even with good glycemic
control, and the rate of conversion
to PDR in eyes with level 53 severe
NPDR is approximately 50% in 1 year.
This number increases to more than
75% at 5 years.”1°

Moreover, the DRCR Retina
Network'’s Protocols S and W and the
PANORAMA trial demonstrated the
benefits of treatment with anti-VEGF
agents in DR patients."""¥ With a large
and expanding body of literature supporting the treatment
of DR, there have been calls to shift the treatment paradigm
for certain patients with higher-level NPDR to a more proac-
tive treatment with intravitreal anti-VEGF agents. The ability
to improve DRSS with VEGF suppression and ultimately
reduce vision-threatening complications is significant.

However, a contentious debate continues regarding when
and which patients to treat, especially in the absence of
center-involving DME, and whether various approaches are
cost-effective. Vision outcomes, quality-of-life improvements,
and both short- and long-term dosing are all points to con-
sider in this current debate.

HOW TO TREAT DME

Traditional treatment for DME with focal laser has been
largely supplanted by intravitreal anti-VEGF therapy. While
many patients respond well to anti-VEGF therapy, a subset of
patients experience suboptimal or no response. Alternatives
to anti-VEGF therapy include intravitreal corticosteroids and,
to a lesser extent, pars plana vitrectomy (PPV).

Anti-VEGF Therapy

Most providers consider anti-VEGF agents as a first-line
treatment for DME because they are effective for most
patients and have a relatively favorable side effect profile.

As mentioned above, ranibizumab was shown to be
an effective treatment for DME in the phase 3 RISE/RIDE
trials.? Patients who were dosed with monthly intravitreal
0.3 mg ranibizumab gained an average of 10.9 and
12.5 letters compared with 2.3 and 2.6 letters in the sham
groups in RIDE and RISE, respectively.

Patients in the phase 3 VIVID and VISTA trials for
aflibercept were randomized to receive 2 mg aflibercept
every 4 or 8 weeks after five monthly loading doses or focal
laser as controls. At week 148, visual acuity gains were
significantly better in the aflibercept groups compared with
the control group at 10.4 (4-week group), 10.5 (8-week
group), and 1.4 (laser) letters.’

In the YOSEMITE and RHINE trials for faricimab
(Vabysmo, Genentech/Roche), patients were randomized
to 6.0 mg faricimab dosed every 8 weeks after six monthly

Figure. When a patient presents with clear signs of DME on OCT imaging, clinicians have a low threshold to consider treatment
with anti-VEGF agents, laser therapy, steroids, or PPV.

loading doses, 6.0 mg faricimab dosed according to a person-
alized treatment interval after four monthly loading doses, or
2.0 mg aflibercept every 8 weeks after five monthly loading
doses. At 1 year, faricimab was found to be noninferior to
aflibercept with 11.8- and 10.8-letter gains in the 8-week and
personalized treatment interval groups, respectively, com-
pared with a 10.3-letter gain in the aflibercept group.’®

In the KITE and KESTRAL trials for brolucizumab (Beovu,
Novartis), patients were randomized to 6.0 mg broluci-
zumab with five loading doses every 6 weeks followed by
every 12-week dosing, with the option to drop down to
every 8 weeks if necessary, compared with 2.0 mg aflibercept
with five loading doses every 4 weeks followed by fixed
every 8-week dosing. At 52 weeks, brolucizumab was
demonstrated to be noninferior to aflibercept in terms of
mean change in BCVA. A lower proportion of patients in the
brolucizumab arms had intraretinal and/or subretinal fluid at
week 52 versus eyes treated with aflibercept (KITE, 54.2% vs
72.9%, and KESTREL, 60.3% vs 73.3%, in the brolucizumab vs
aflibercept arms, respectively)."”

Steroids

While most patients have good results with anti-VEGF
therapy, those who do not may require adjunctive therapy
with corticosteroids. These agents have found an ever-
growing niche in the treatment of DME owing to a broader
effect on the “other” cytokines implicated in DME."® The
known side effects of increased rates of cataract and poten-
tial increases in IOP have kept corticosteroids as a second-
line treatment for most providers. The most common cor-
ticosteroids used for DME include triamcinolone acetonide,
the dexamethasone implant (Ozurdex, Allergan), and the
0.19 mg fluocinolone implant (lluvien, Alimera Sciences).

Surgery

In cases of refractory nontractional DME, several authors
have published on improvements in edema and anatomy
following PPV."™ While the mechanism of action is unclear,
one theory focuses on the increased oxygenation to the
retina following vitreous removal. Decreases in histamine,
free radicals, and VEGF have also been proposed as possible
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mechanisms for improvements in DME after PPV.2° DME
patients with subfoveal serous detachments have been
shown to potentially have the greatest benefit in terms of
vision and anatomy following PPV.?!

HOW T0 TREAT DR

As mentioned, the historical treatment of NPDR in the
absence of DME has been observation with systemic risk
factor control. This includes glycemic, hypertension, and
hyperlipidemia control. Laser photocoagulation has been a
mainstay of treatment for patients with proliferative disease,
and the Diabetic Retinopathy Study also recommended
laser treatment in one eye for patients with bilateral severe
NPDR, eyes with severe retinal ischemia, and for patients
with conditions that could accelerate DR, such as pregnancy
or renal failure.”2 The ETDRS evaluated early versus deferred
laser photocoagulation in patients with moderate to severe
NPDR and early PDR and found that rates of vision loss were
similar in patients with early and deferred photocoagulation,
2.6% and 3.7%, respectively.”

The ability of anti-VEGF agents to improve DRSS and
reduce vision-threatening complications is a compelling
argument in favor of considering early treatment for patients
with NPDR without DME, especially for patients with DRSS
levels 47 and 53.

The treatment regimen, including early and late dosing
strategies and the duration of treatment, remains unclear.

In the phase 3 DME registry trials, patients were treated

for DME as frequently as monthly and did quite well in
terms of DRSS secondary endpoints. However, monthly
treatment, in often asymptomatic DR patients without
DME, is generally considered untenable. The data from
PANORAMA demonstrates that treatment as infrequently
as every 16 weeks after initial loading doses improves DRSS
and provides significant protection from DR complications.™
Treatment with intravitreal aflibercept in the PANORAMA
trial reduced vision-threatening complications by 77% when
dosed every 16 weeks compared with sham at 100 weeks.™

The DRCR Retina Network’s Protocol W also
demonstrated similar results, showing a 16.3% risk of
vision-threatening complications in diabetic patients
treated with aflibercept compared with 43.5% of patients in
the sham group.™

Ultimately, many other patient-specific factors play a role
in the decision to treat with anti-VEGF agents, including cost
considerations and quality-of-life improvements.

The therapeutic pipeline for diabetic eye disease is
robust and centers on more durable treatments. Durability
improvements are expected with emerging delivery
methods, including devices such as the port delivery system
with ranibizumab (Susvimo, Genentech/Roche) and,
potentially, gene therapy. Interim data from the phase 2
Altitude trial demonstrated a 47% > 2-step improvement in
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DRSS in patients dosed with a single suprachoroidal injection
of RGX-314 (Regenxbio) at baseline.”?

LKEY TAKEAWAY |

End-stage DME and DR can be devastating and often
blinding conditions. Fortunately, retina specialists have a
growing number of tools at our disposal to prevent and treat
them. Thoughtful and timely treatment for our patients with
diabetes using the tools we have is of utmost importance. m
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