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The promise of reduced treatment burden has researchers

exploring new delivery methods.
N 2
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iabetic macular edema (DME) is the leading cause

of vision loss in the working-age population in the

developed world." The average age at diagnosis is

just over 50 years, and DME has a significant impact

both individually and economically, with a high
treatment burden."*> Consequently, there is a strong ratio-
nale for developing treatments for DME that provide mean-
ingful visual benefits while minimizing the monitoring and
treatment burden.

INITIAL THERAPY OPTIONS

Anti-VEGF agents are the first-line treatment for visual
impairment associated with DME, and they can help
patients achieve clinically meaningful BCVA gains of up to
13 letters.5™® However, not every patient responds to ther-
apy; as many as 40% of participants in pivotal trials do not
reach a VA threshold of 20/40.8

A key challenge with current anti-VEGF agents is the treat-
ment frequency required to achieve vision gains. Some phase
3 trials evaluating anti-VEGF agents in DME used continuous
monthly dosing, and even the individualized dosing regi-
men used in the DRCR Retina Network’s Protocol T study
required a median of nine to 10 injections in the first year.3'

Frequent injections may be difficult to maintain, and under-
treatment leads to suboptimal outcomes. In a large observa-
tional study, DME patients receiving four or fewer injections
in the first year of treatment with ranibizumab (Lucentis,
Genentech) gained only 0.5 letters, while those receiving five
or more injections gained a mean 6.9 letters from baseline.!

Investigational therapies with anti-VEGF activity—eg,
faricimab (Roche), a bispecific anti-VEGF and anti-angiopoi-
etin 2 antibody, and KSI-301 (Kodiak Sciences), an anti-VEGF
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antibody-biopolymer conjugate—aim to address undertreat-
ment by achieving increased durability of action. This results
in less frequent treatment in the maintenance phase (up
to every 16 weeks with faricimab and every 24 weeks with
KSI-301). However, pivotal trials investigating these agents
still include three or four initial monthly treatments, result-
ing in up to six injections in the first year of treatment, even
with the longest intervals.'>3

In patients who do not receive adequate benefits from
anti-VEGF therapy, alternative treatments such as one or
more preparations of corticosteroids may be an option.®’

AT A GLANCE

» Diabetic macular edema (DME) comes with a high
treatment burden, pushing researchers to develop
new treatments that provide meaningful visual
benefits while minimizing the monitoring and
treatment burden.

» Sustained-release formulations of corticosteroids for
DME offer a number of potential benefits, including
less frequent administration and, potentially,
reduced fluctuations in retinal thickness.

» A novel sustained-release steroid formulation of
dexamethasone incorporated into biodegradable
microspheres can be injected suprachoroidally.



CASE STUDY

[n this 78-year-old woman with chronic macular edema, a dexamethasone intravitreal implant was
removed after its migration into the anterior chamber led to significant I0P increase and corneal edema.
Two subsequent monthly sub-Tenon injections of a triamcinolone 40 mg had little effect, and central

macular thickness (CMT) remained at 551 um.

A semiautomated ocular administration device was used to deliver triamcinolone 2.4 mg suspension

t0 the suprachoroidal compartment.

The procedure was successful, with no hemorrhage or reflux, and CMT decreased to 344 um after
10 days. At 20 days, CMT reductions were maintained, and the patient had gained around 4 lines of

vision compared with baseline.
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ADJUNCTIVE THERAPY

Corticosteroids have both antiinflammatory and
antiedematous properties. They can help to address the
pathogenesis of DME by limiting the permeability of the
blood-retina barrier to reduce edema, downregulating VEGF
expression, acting on inflammatory processes, and inhibiting
prostaglandin and proinflammatory cytokine production.™

Sustained-release formulations of corticosteroids for
DME offer a number of potential benefits. Less frequent
administration reduces the patient’s treatment burden, and
consistent, gradual steroid release should reduce fluctuations
in retinal thickness and maintain visual benefits.

Two sustained-release steroids are currently approved in
the United States and Europe for use in patients with DME:
the dexamethasone intravitreal implant 0.7 mg (Ozurdex,
Allergan) and the fluocinolone acetonide intravitreal
implant 0.19 mg (lluvien, Alimera Sciences).

In phase 3 trials of the dexamethasone intravitreal implant,
patients in the 0.7 mg treatment arm required a mean of
4.1 treatments during the 3-year study, and 22% achieved
2 15 letters in BCVA gains compared with 12% of patients
treated with sham.’ Patients receiving the implant also
experienced a mean reduction in central retinal thickness of
-111.6 pm from baseline compared with -41.9 um in patients
in the sham group.

However, rates of complications with the 0.7 mg implant
were high: 68% of phakic patients had cataract-related
adverse events versus 20% in the sham group, and more

than 40% of treated patients required medication to control
increases in IOP versus 9% in the sham group.™ In addition,
recurrence of edema has been reported 16 to 20 weeks after
treatment in some patients.'®
In clinical trials of the nonbiodegradable intravitreal
fluocinolone acetonide implant, patients with persistent
DME treated with a high-dose (0.5 pg/day) or low-
dose (0.2 pg/day) implant were more likely to achieve
a 2 15-letter BCVA improvement compared with those
receiving sham treatment (29% and 28% versus 19%,
respectively).”” Approximately 70% to 75% of patients
required only one treatment during the 3-year study.
However, among individuals who were phakic at baseline,
87% of high-dose patients required cataract surgery
compared with 27% in the sham arm. Incisional glaucoma
surgery was required in 4.8% of low-dose and 8.1% of
high-dose patients."”

INNOVATIONS IN SUSTAINED RELEASE STEROIDS

The feasibility of using a suprachoroidal route of
administration is currently being evaluated in trials of small
molecules, biotherapeutics, and gene therapies for several
ophthalmic indications (Figure).

With suprachoroidal delivery, studies show that the
choroid, retinal pigment epithelium, and retina are targeted
with high bioavailability while low levels of therapeutic agent
are maintained elsewhere in the eye (eg, the vitreous or
anterior chamber).’®1®
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Suprachoroidal
delivery

Figure. Suprachoroidal drug delivery may target the retina, choroid, and retinal pigment epithelium with high bioavailability.

OXU-001 (Oxular Limited) is a novel sustained-release
steroid formulation of dexamethasone incorporated into
biodegradable microspheres. Injected suprachoroidally, the
microspheres are designed to deliver a precise daily amount
of dexamethasone to retinal and choroidal tissues for up to
12 months.?°

A preclinical study of suprachoroidal administration of
OXU-001 in rabbits found that therapeutic levels of the
drug were maintained for approximately 1 year.?® Levels of
steroid in the vitreous and lens throughout the study period
were low, which the researchers suspect may translate into a
favorable clinical safety profile.

In the clinic, OXU-001 is delivered using a semiautomated
ocular administration device with a microcatheter to target
the posterior suprachoroidal compartment. The catheter is
injected at the pars plana and automatically deploys posteri-
orly upon reaching the suprachoroidal space. lllumination of
the microcatheter provides transscleral visual confirmation
of accurate location prior to drug delivery.

The developer is planning a phase 2 randomized clinical
study of OXU-001 in patients with DME, to begin later this
year. The study will compare suprachoroidally administered
OXU-001 with the dexamethasone intravitreal implant.

CONCLUSION

Current anti-VEGF therapies for DME are effective but
are associated with high treatment burdens for patients,
caregivers, and retina specialists. Corticosteroids can
provide benefit in DME due to their antiedematous and
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antiinflammatory effects, but current
intravitreal steroids are limited by
modest longevity and frequent adverse
events. A novel suprachoroidal delivery
option that permitted a yearly dosing
regimen would be a welcome addition
to our armamentarium for treatment of
this growing patient population. m

Intravitreal
delivery
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