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Summary

Synopsis Latanoprost is an ester prodrug analogue of prostaglandin F2o which effectively
reduces intraocular pressure (IOP) by increasing uveoscleral outflow rather than
altering conventional (trabeculo-canalicular) aqueous outflow. The IOP-lowering
effect of latanoprost lasts for 20 to 24 hours after a single dose, which allows a
single daily dosage regimen.

Data from 4 randomised double-masked multicentre studies indicate that a
once daily dose of topical latanoprost 0.005% is as effective as timolol 0.5% twice
daily in the treatment of patients with primary open-angle glaucoma or ocular
hypertension. A number of studies also demonstrate that latanoprost enhances
1OP-lowering effects when applied in combination with other antiglaucoma
agents.

Latanoprost is well tolerated with no, or barely detectable, conjunctival
hyperaemia, and, unlike timolol, is not associated with systemic adverse effects.
However, 3 to 10% of patients treated with latanoprost 0.005% have shown in-
creased iris pigmentation after 3 to 4.5 months’ treatment.

In summary, the available data show that latanoprost is a potent IOP-lowering
agent with a number of positive features including a single daily dosage regimen,
a novel mechanism of action that enhances the IOP-lowering effect of contem-
porary agents, and a lack of systemic adverse effects. These properties suitably
poise latanoprost for a prominent position in the management of patients with
primary open-angle glaucoma and ocular hypertension.

Phamacodynamic Latanoprost is an ester prodrug analogue of prostaglandin Fa2q with high selectivity
Properties for the FP subtype of prostanoid receptors. Unlike contemporary antiglaucoma
agents, latanoprost reduces intraocular pressure (IOP) by increasing uveoscleral
outflow, with little or no alteration of conventional (trabeculo-canalicular) aqueous
outflow and no effects on retinal vasculature or permeability of the blood-aqueous
barrier.
The reduction in IOP produced by latanoprost is dose-dependent. The IOP-
lowering effects after a single dose of latanoprost 0.006% last for up to 20 to 24
hours. Long term (6 months) application of latanoprost is not associated with
morphological alterations to the ciliary muscle or trabecular meshwork, according to
animal data. Furthermore, other body systems (brain, cardiovascular, respiratory)
do not appear to be significantly affected by latanoprost at concentrations up to
10-fold greater than those used clinically for topical application.

Phamacokinetic Latanoprost is more lipophilic than its parent prostaglandin and therefore better
Properties able to penetrate the cornea. After uptake by the cornea, latanoprost is completely
hydrolysed; the drug does not seem to be metabolised by other means in the eye.
In monkeys, the highest drug concentrations were observed in the cornea after
topical administration; the acid of latanoprost was then released from the cornea
into the anterior eye. The drug had an elimination half-life of 3 to 4 hours from
the eye tissues.
Drug that is systemically absorbed has a short plasma elimination half-life.
The major metabolic pathway is by B-oxidation and the metabolites are excreted
primarily via the kidneys. Recovery of radiolabelled drug appears to be complete.

Clinical Evaluation Dose-ranging studies show that a once daily topical dose of latanoprost (optimal con-
centration of 0.005 or 0.006%) effectively produces a decrease in IOP in patients
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with primary open-angle glaucoma or ocular hypertension. Single daily applica-
tion of latanoprost is at least as effective as a twice daily dose.

Three of 4 long term (3 or 6 months) randomised, double-masked, multicentre
studies indicated that once daily latanoprost 0.005% was more effective than
timolol 0.5% twice daily in reducing IOP. A number of clinical studies have also
shown that latanoprost applied in combination with other antiglaucoma agents
produces enhanced IOP-lowering effects.

Tolerability Data from phase III clinical studies indicate that topical latanoprost 0.005% once
daily application is, overall, as well tolerated as timolol 0.5% twice daily. At
clinically effective doses, no or a barely detectable increase in conjunctival
hyperaemia was noted in at least 90% of latanoprost or timolol recipients. In
contrast to timolol, latanoprost is not associated with systemic adverse effects.

On the other hand, increased iridial pigmentation has been noted in 3 to 10%
of patients after 3 to 4.5 months’ continuous treatment with latanoprost 0.005%.
It occurred only in patients with mixed colour irises (green-brown or blue/grey-
brown); freckles or naevi in the iris were not affected.

Dosage and Once-daily topical instillation of latanoprost 0.005% is the recommended dosage

Administration regimen for the treatment of patients with primary open-angle glaucoma or ocular
hypertension. If used in combination with other topical antiglaucoma agents, the
drugs should be instilled at least 5 minutes apart.

Latanoprost (fig. 1) is one of a number of ration-  a chronic disorder that, in the majority of patients,
ally designed ester prodrug analogues of prosta-  results from an imbalance between aqueous humour
glandin Fyq (PGFy,)!'-4 that have been investigated
as potential treatments for primary open-angle
glaucoma (POAG) and ocular hypertension.!>*!
Latanoprost is the R component of an approxi-
mately equimolar R/S epimeric mixture initially
identified as PhXA34.11] The epimeric mixture was
originally evaluated for the treatment of POAG and OoH &5
ocular hypertension,!'%-12! but later displaced in fa-
vour of latanoprost.!!:13!

This review describes the pharmacological Latanoprost
properties, clinical efficacy and tolerability of top-
ically applied latanoprost for the treatment of
POAG and ocular hypertension. OH
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1. Overview of Glaucoma
and Ocular Hypertension

The term glaucoma encompasses a group of
diseases that share all or some of the following
pathophysiological features: elevated intraocular
pressure (IOP), excavation of the optic nerve head,
and loss of visual field (see Lesar"“'). Glaucomais Fig-1. Structural formulae of prostaglandin Fz, and latanoprost.
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Table I. Classification of glaucomal'*!

Primary glaucoma

Open-angle

Angle closure with pupillary block
without pupillary block

Secondary glaucoma

Open-angle pretrabecular
trabecular

post-trabecular
with pupillary block
without pupillary block

Angle closure

Congenital glaucoma

production and outflow from the anterior segment
of the eye (see Lesar!'4). Broadly, glaucoma can be
divided into open-angle, angle closure and primary,
secondary and congenital glancoma (see table I for
a detailed classification!!4)),

Briefly, POAG, which is diagnosed in =90% of
patients with primary glaucoma, is bilateral and
insidious in onset (visual acuity remains normal
until the late stage of the disease)./'415 It is prob-
ably, at least partly, a consequence of inhibited
drainage of aqueous humour because of chronic
low-grade partial obstruction of either the trabecu-
lar meshwork or Schlemm’s canal (fig. 2).!'*! In
patients with POAG the IOP can range from 25 to
45mm Hg, whereas in healthy eyes normal IOP
is maintained between 10 and 21mm Hg.!'4!61 IOP
is usually similar in both eyes but shows consider-
able circadian variation.!!4 Chronic elevation of
IOP may cause optic nerve ischaemia and conse-
quent progressive loss of vision.!4

Patients with ocular hypertension have elevated
IOP but normal visual fields and optic discs; this
contrasts with patients with normal-tension
glaucoma (present in >15% of patients) in whom
IOP is normal (<21mm Hg) but there is loss of
visual field and the optic disc is cupped.!'415!
Ocular hypertension is often regarded as a pre-
glaucoma stage.!!”!

Key factors that predispose individuals to
developing glaucoma (for review see Quigley!'8!)
include high IOP, family history of glaucoma,
age >40 years, systemic vascular disease, high degree
of myopia, diabetes, long term topical or systemic
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corticosteroid use and ethnicity (particularly
Americans of African heritage, Russians, Scandi-
navians and the Irish).!14-19

2. Pharmacodynamic Properties

2.1 Mechanism of Action

Latanoprost is a highly selective agonist of the
FP subtype of prostanoid receptors;2% its affinity
for this receptor is considerably higher than that
for other prostanoid receptors.?!) Latanoprost, like
its congeners,[22-241 Jowers IOP by increasing uveo-
scleral outflow, with little or no effect on the con-
ventional aqueous outflow facility.?’! In the nor-
mal eye (fig. 2), outflow of aqueous humour occurs
by filtration through the trabecular meshwork to
Schlemm’s canal (i.e. conventional or trabeculo-
canalicular route) and via uveoscleral outflow
through the ciliary muscle, suprachoroidal space
and the sclera.[26:27] The difference in the outflow
rates between the 2 routes is marked: uveoscleral
outflow occurs at 0.2 to 0.5 pl/min, compared with
1.5 to 1.8 ul/min via the conventional route.!'4!

The process by which latanoprost produces an
IOP-lowering effect (i.e. increasing uveoscleral
outflow) is novel compared with that of existing
nonprostaglandin agents used to treat glaucoma,
which act by increasing aqueous humour outflow
via the trabecular meshwork or by inhibiting
aqueous humour production.!?®! The basis for
the precise mechanism of action by which prosta-
glandins decrease IOP remains unclear at present
(see review by Camras/?!) and the precise pro-
stanoid receptor(s) involved has not been fully
elucidated. Nevertheless, the FP subtype of pro-
stanoid receptors appears to be important as evi-
dent from the IOP-lowering effect of latanoprost
(section 4).

2.2 Ocular Effects

Most ocular effects of latanoprost in humans
parallel those seen with its congeners.!?’! As pre-
viously stated, latanoprost produces an increase
in uveoscleral outflow; an increase from 0.39 (at
baseline) to 0.87 pl/min (p < 0.05) occurred after 8
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days of twice daily application with latanoprost
0.006% in volunteers.l?S! Latanoprost 0.006%
twice daily for 5 days increased tonographic out-
flow facility (by 24 to 30%) in 1 study (n = 20
patients/20 volunteers)/% but not in another study
of 22 volunteers administered the same dosage
regimen.!?’) Latanoprost did not affect fluoro-
photometric outflow facility,!?3! which was repre-
sented by the ratio of pharmacologically induced
changes in aqueous flow : changes in IOP. Atdoses
that effectively reduced IOP, latanoprost also did
not affect retinal vasculature3!) or permeability of
the blood-aqueous barrier — as indicated by mini-
mal effects on the rate of entry and polarisation of
fluorescein or aqueous flare intensity.30]
Latanoprost, like PGF,q-1-isopropyl ester!>#! and
PhXA34,121Jowered IOP without altering aqueous
flow in volunteers and patients.(23-30! Placebo-
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controlled (contralateral eye) studies in humans
with normotension or ocular hypertension have
shown significant decreases in IOP (by 22 to 25%)
after 5 to 8 days of treatment with latanoprost
0.006% twice daily.I?530! Maximal decreases in
IOP occurred within the first 2 days of initiating
latanoprost treatment (as is also the case with pilo-
carpine!3?)) in patients with POAG or ocular hyper-
tension.32381 The IOP-lowering effect was inde-
pendent of the time of application of the agent.[3940!
Reductions in IOP with latanoprost can last for 20
to 24 hours after a single dose;3436:4!1 the reason
for this sustained effect is not adequately under-
stood, although it can be explained, in part, by the
high lipophilicity of the prodrug and consequent
corneal trapping of the de-esterified drug (see sec-
tion 3.1).

Anterior chamber

Posterior chamber Corneal '
rns
7 Conijunctiva
A ~
= sy ‘
Ly [Lens :- Schlemm's
canal
Ciliary Suspensory
1 254 ligaments :
\
/// Vitreous body \ N
/ Optic
Extraocular disc Fovea Sdlers
muscle '3 centralis choroig
Retina

Optic stalk /

Fig. 2. Anatomical features of the human eye under normal conditions (a) and in primary open-angle glaucoma (b). In the normal
eye, aqueous humour (secreted into the posterior chamber) enters the anterior chamber through the pupil. In the anterior chamber,
it passes through the trabecular meshwork into Schlemm'’s canal and from there into the venous system. In primary open-angle
glaucoma, the eye appears anatomically normal but the flow of aqueous humour is obstructed at the trabecular meshwork or

Schlemm's canal, resulting in elevated intraocular pressure.

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




