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The ophthalmic pharmaceutical pipeline expands

Researchers focus on variety of needs including dry eye, AMD, glaucoma, cataract

By Mark B. Abelson, MD,
and Lisa Lines
Special to Ophthalmology Times

s mid-2006 approaches, the wave of

innovation in ophthalmic pharma-

ceutical development continues.
This past year has seen several FDA ap-
provals, and novel medications continue
to make their way through the ophthalmic
pharmaceutical pipeline. In this article dis-
cover some of these new developments
within various ophthalmic disciplines.

Dry eye
Cyclosporine 0.05% ophthalmic emulsion
(Restasis, Allergan) remains the only pre-
scription medication available for the treat-
ment of severe, chronic dry eye, and its
user base continues to increase. Additional
prescription eye drops for dry eye, includ-
ing diquafosol tetrasodium (Prolacria, In-
spire Pharmaceuticals), ecabet sodium
(ISTA Pharmaceuticals), rebamipide (No-
vartis), and pimecrolimus (Novartis), con-
tinue to move through the pipeline.
Diquafosol tetrasodium has been the
subject of communication between the In-
spire Pharmaceuticals and the FDA follow-
ing its original New Drug Application in
2003. According to a press release, Inspire
met with the FDA in March 2006 to review
the second approvable letter they have re-
ceived.! At the recent Association of Re-
search in Vision and Ophthalmology
(ARVO) conference, a double-
masked, randomized, placebo-con-
trolled study was presented that
evaluated total tear film thickness
and thinning with use of diquafosol
tetrasodium. The study found that

following a 6-week course of treatment, sub-
jects with dry eye had a thicker tear film.2

In February, ISTA Pharmaceuticals an-
nounced preliminary results from a phase
II trial evaluating two concentrations of
ecabet sodium (3% and 3.9%) in 162 pa-
tients with dry eye. The study revealed a
trend in efficacy with the 3% solution, as
measured by mean corneal staining and
blink rate parameters and several subjec-
tive symptom ratings. According to ISTA’s
Web site, the company is in the planning
stage for a confirmatory study and two fu-
ture phase I11 studies.?

Other products in the pipeline include
rebamipide, pimecrolimus, and a sodium
hyaluronate-based eye drop (Moli 1901,
Lantibio & TRB Chemedica). Rebamipide,
which was originally developed to treat

gastric ulcers, is now in phase III trials
for dry eye treatment, and pimecrolimus
is progressing into phase II trials to eval-
uate the efficacy and safety of the eye
drop at two concentrations (0.3% and
1.0%).* Moli 1901, for which the phase
I studies were completed in Europe, is
undergoing phase II clinical trials in the
United States.?

Novagali Pharma is developing two sep-
arate dry eye treatments using their novel
cationic emulsion platform, Novasorb,
which is designed to improve penetration
of ocular tissues. One is a cationic emul-
sion formulation of cyclosporine (Nova
22007, Novagali), which has been shown to
be safe in phase II trials and is now in phase
111 trials for efficacy.® They are also prepar-
ing the European and U.S. registration of
Cationorm (Nova23006/33). The results of
a phase 11 study for Cationorm, reported at
the ARVO meeting this year, indicate that
the Cationorm eye drops are well tolerated
and, following 1 month of treatment, there
was a trend toward improvement of Schir-
mer’s scores, tear film breakup time
(TEBUT), and staining scores.”

The use of hormonal therapies for dry
eye may represent the next generation of
medication for the tear film deficiencies
of dry eye. One study analyzed the records
of 23 female patients, fifteen of whom wore
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contact lenses, who applied testosterone
cream to the eyelids twice a day for at least
3 years. Researchers found significant
changes in several dry eye parameters, in-
cluding Schirmer’s scores, contact lens wear
time, and an increase in TEBUT from 4.1
seconds at baseline to 6.1 seconds, with-
out any increase in [OP.8

Another hormonal dry eye therapy in de-
velopment is iDestrin (Nascent Pharmaceu-
ticals), a topical estrogen ester compound
intended for use in post-menopausal
women. The company announced the re-

hormonal therapies

sults of a phase I study in January. In a com-
parison with vehicle in subjects with mod-
erate to severe dry eye, significant improve-
ments in Schirmer’s scores were evident after
8 and 12 weeks of twice-daily dosing.?

In another study, a testosterone eye drop
(Allergan) was eval-
uated in a double-
masked, random-
ized, vehicle-con-
trolled study in 179
subjects with meibo-
mian gland deficien-
cies. Results indi-
cated improvements
in the quality of mei-
bomian gland secretions and less ocular dis-
comfort after 6 months of treatment with
0.3% testosterone eye drops.10

The idea of using tear film breakup pat-
terns (TFBUPs) to study dry eye condi-
tions is a concept that is being developed
at ORA Clinical Research and Develop-
ment. Several studies were presented at the
ARVO conference this year indicating that
different TFBUPs may indicate differing
severities and/or etiologies of dry eye. The
type and distribution of patterns was
shown to alter when lipid expression was
increased, after reflex tearing, and as dry
eye progresses from early to late stage.!!-
13 Much additional research may be nec-

essary in this arena before

therapies are devel-
oped that target the
problems identi-
fied by changes
in TFBUPs.

However, it is an
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interesting step forward in
the understanding of dry
eye, and eventually, it is
hoped, in the treatment of it.

Over-the-counter options
for dry eye treatment con-
tinue to expand. Systane Free
Lubricant Eye Drops, a re-
cent addition to this field, is
a liquid gel formulation of Alcon’s origi-
nal Systane Lubricant Eye Drops, which
has been shown to relieve signs and symp-
toms of dry eye.!4 Like original Systane,
Systane Free contains PEG-400 and propy-
lene glycol as active demulcents, with HP-
Guar as a gelling agent. Unlike the original
Systane, it is a structured gel in the bottle,
while the added sorbitol controls cross-
linking in the eye. It has its own unique
self-preservation system. In Alcon-spon-
sored studies presented at the ARVO meet-
ing this year, the new formulation demon-

strated significant reductions in corneal
staining in a 6-week study and was more
acceptable with less blurring in an acute
evaluation than Refresh Tears Lubricant
Eye Drops (Allergan).!®

AMD

Age-related macular degeneration (AMD)
has certainly been in the spotlight in re-
cent years, and the trend continues in 2006.
The major players of 2005 continue to
maintain a presence and the landscape of
long-awaited combination therapies is
coming into focus.

There remains great interest around the
use of bevacizumab (Avastin, Genentech)
as an intravitreally injected treatment for
neovascularization secondary to AMD.
The controversy is due to the fact that be-
vacizumab is approved for intravenous
use to treat metastatic colorectal cancer,
however, Rosenfeld and colleagues have
written widely about use of bevacizumab
for wet AMD.

Ranibizumab (Lucentis, Genentech) is
a potent vascular endothelial growth fac-
tor (VEGF)-binding derivative of the be-
vacizumab molecule. Originally, Genen-
tech reported that the bevacizumab mole-
cule was too large to penetrate from the
vitreous deep into the retinal layers. Sub-
sequent studies have show that the clinical
efficacy of bevacizumab is likely very sim-
ilar to that of ranibizumab. One study re-
ported at this year’s ARVO meeting found
that the use of bevacizumab in patients with
CNV resulted in visual acuity increases and
significant decreases in macular edema.®
Additional retrospective research has also

indicated that bevacizumab
may be effective for other forms of neovas-
cular AMD.!7 [t should be noted, however,
that bevacizumab, while widely used by oph-
thalmologists, has not undergone the same
rigorous, phase 111 clinical testing as rani-
bizumab for treatment of wet AMD.
Meanwhile, as ranibizumab awaits ap-
proval in late June 2006, investigators pre-
sented 2-year efficacy data on the drug at
the ARVO meeting.!8 Overall, the 2-year
treatment data on ranibizumab were re-
vealed to be consistent with encouraging
findings at 1 year. At 2 years, at least 90%
of patients receiving ranibizumab had
maintained or improved visual acuity,
compared with 53% in a control group.!?
Other research from this year's ARVO
meeting was presented by Rosenfeld and
colleagues from the Prospective OCT
Imaging of Patients with Neovascular AMD
Treated with Intra-Ocular Lucentis










