DRY AMD PIPELINE:

LOOKING TO

INTRAVITREAL THERAPY

Two oral drugs for nonneovascular AMD have had disappointing results in clinical trials.

BY PRAVIN U. DUGEL, MD

The potential of using an oral vehicle for drug
delivery in diseases of the posterior segment
is exciting, especially for a disease with a large
population of patients, such as age-related
macular degeneration (AMD). Topical treat-
ments, historically, have difficulty penetrating
the cornea and anterior chamber to reach
the posterior segment effectively. Intravitreal
injection can be effective and is in wide use today, but fre-
quent administration places burdens on patients, practices,
and the health care system. An effective drug delivered via the
oral route would be welcomed by retina practitioners.

As such, there had been a lot of anticipation regarding the
recent phase 3 study of emixustat HCl (formerly ACU-4429,
Acucela) for treatment of geographic atrophy (GA) second-
ary to AMD. Unfortunately, the results of that study were
disappointing. This article examines some of the history of
oral therapeutic approaches to dry AMD and looks ahead to
an intravitreal therapy for this common degenerative retinal
disease. (See “Other Oral Retina Drug Investigations.”)

VISUAL CYCLE MODULATION

Emixustat is a visual cycle modulator, a drug that targets
enzymes in the visual cycle. Photoreceptor cells have a high
metabolism and therefore produce a great deal of waste.

As this waste builds up, an inflammatory reaction is trig-
gered within the eye, leading to GA. Following the promising
results of a phase 2 clinical trial in 2015, emixustat received
attention from physicians and clinicians across ophthalmolo-
gy.! Unfortunately, the follow-up phase 2b/3 SEATTLE study
failed to meet its primary endpoint.?

This was the second study of a drug targeting the visual
cycle with disappointing results. Fenretinide (ReVision
Therapeutics) targets the visual cycle indirectly by prevent-
ing delivery of retinol to the retinal pigment epithelium. In
a clinical trial in patients with GA secondary to AMD, fen-
retinide did not demonstrate better reduction of GA lesions
than placebo.?

After underwhelming results from two trials of drugs
targeting the visual cycle, researchers have abandoned this
approach.

The SEATTLE study of emixustat was still important in a
number of ways, however, even though it did not meet its
primary endpoint. First, it was the largest study ever con-
ducted on the natural history of GA, and publication of
the results will add to our general knowledge regarding GA.
There had been speculation about whether patients with
unifocal or multifocal patterns of GA progressed faster. The
study revealed no difference in progression.

Additionally, the side effects of the medication observed
in the SEATTLE study reaffirmed a theory proposed by
Sunness et al.* When this visual cycle modulator was used
to slow down metabolism in the retina, the photoreceptor
cells became slower to adapt to visual changes. Specifically,
there was a notable decrease in low-luminance visual acu-
ity. This is a concern for the many mainly elderly patients
with AMD, who face difficulties driving and functioning
in dim light. With the failure of the emixustat study to
meet its endpoint, low luminance visibility remains a key
biomarker for GA and the most important predictor of its
progression.

AT AGLANCE

+ A phase 3 study of emixustat demonstrated no
benefit in the treatment of GA secondary to AMD.
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- Despite its disappointing results, the SEATTLE
study was the largest study ever conducted of the
natural history of GA.

- Results of a phase 3 study of lampalizumab, the
first drug to show promise in treatment of GA in
dry AMD, are expected at the end of 2017.
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COVER FOCUS

AMD

In the July/August 2016 issue of Retina Today, Carl C. Awh, MD,
wrote about X-82 (Tyrogenex), an orally administered small-
molecule tyrosine kinase inhibitor derived from a cancer drug
that inhibits VEGF and PDGF, in the treatment of patients with
wet AMD. To read Dr. Awh’s article, visit bitly/Awh0716. The
company is studying X-82 in the interventional phase 2 APEX
trial, which is estimated to be completed by January 2018.

DME

In the April 2015 issue of Retina Today, Peter K. Kaiser, MD,
provided an overview of the diabetic macular edema (DME)
pipeline, including the oral steroid analogue danazol (Optina,
Ampio Pharmaceuticals). The drug's ability to decrease vascular
permeability is being investigated in patients with DME. Access
his article here: bitly/Kaiser0415. According to the company’s
website, a large, late-stage US clinical trial of the drug for oral
treatment of DME is planned.

UVEITIS
While oral formulations seem to be a current goal for the treat-
ment of AMD and DME, this mode of delivery has long been

OTHER ORAL RETINA DRUG INVESTIGATIONS
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the mainstay of treatment for posterior noninfectious uveitis.
However, although oral corticosteroids are preferred for rapid
control of active uveitis, significant ocular and systemic side
effects are associated with prolonged use, and many patients
with chronic uveitis require long-term therapy. Several new
drug delivery mechanisms and new local and systemic agents
are under development and in clinical trials, and these may play
important roles in the future treatment of patients with uveitis.

ANOTHER APPROACH

Despite disappointing results for the oral drugs emixustat
and fenretinide, this is not necessarily the end of the line
for pharmacologic treatment of GA secondary to AMD.

A phase 3 study of lampalizumab (Genentech), delivered

via intravitreal injection in patients with GA, is under way.’
Lampalizumab is the first drug to show signs of reducing the
progression of GA, and its mechanism is very different from
that of the visual cycle moderators. Rather than slowing
down the metabolism of photoreceptors cells, lampalizumab
inhibits complement factor D to suppress inflammation.

In investigations to date, lampalizumab has required
monthly injections to maintain efficacy.> Additionally, the
drug was most effective in a subgroup of patients with a par-
ticular genotype. Even with these limitations, lampalizumab
is still the first drug to have demonstrated promise as a
treatment for patients with GA secondary to dry AMD.

FUTURE PATHS

Although wet AMD is responsible for most of the vision
lost due to AMD, dry AMD affects a much larger population
of patients. In learning about the natural history of patients
with AMD, however, we are realizing that there is not a
bifurcation of pathways between the two. In fact, many
patients with wet AMD develop some macular atrophy. If
we find a drug that can treat dry AMD, this may be benefi-
cial not only for that group of patients, but also for those
with wet AMD.
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The introduction of a drug to inhibit the effects of GA in
AMD patients will be a game-changer, and the intravitreal drug
lampalizumab is showing promise. Ophthalmologists eagerly
await the results of the lampalizumab phase 3 clinical trials. ®
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