New Horizons in Glaucoma
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Glaucoma Update

* Recent Advances in Therapy

— Clinical Trials
+ OHTS, EMGT, AGIS, CNTGS

— New Medications
* Combination agents

— Combigan (timolol-brimonindine)

— Revised agents
* Lumigan 0.01% (reduced concentration bimatoprost)
* Generic Latanoprost
« Saflutan — preservative free PG

Glaucoma Update

Better understanding of disease pathophysiology

— Ultrastructural - extracellular matrix, cell processes,
cell-cell interaction, molecular biology

— Risk factor assessment
« |OP, age, race, heredity, corneal thickness
New technologies
— Structural assessment (OCT)
— Functional assessment (FDT, HEP)

Glaucoma Update

Evidence-based medicine

— National Eye Institute clinical trials

— Prospective cross-sectional and longitudinal studies

* New therapeutic approaches
— Target I0P/Balancing efficacy, safety, and tolerability
— Medications & Surgery

* What’s else is new

— New Medications

— Blood Flow

— Neuroprotection

— Risk Assessment

The Impact of Clinical Trials on
Glaucoma Management

¢ Questioning the role of IOP
— Led to initiation of large, well-designed clinical trials
* Shift from practicing by tradition to that based upon
evidence
* Does lowering IOP prevent or delay onset of
glaucoma?
— OHTS, EMGT, AGIS, CIGTS

* Does lowering IOP in newly diagnosed glaucoma
slow progression of disease?

The Impact of Clinical Trials on
Glaucoma Management

* Can Risk Factors be Identified?

— Who is at highest risk of developing glaucoma or
progressing to disabling visual loss?

* Clinical trials provide insight into many of
these questions

* LOGTS - Low tension Glaucoma Treatment
Study

— Brimonidine neuroprotective, even without any
I0P lowering

— Timolol no help and possible harmful




Protocol for Glaucoma Therapy
How Will This Model Change

in the Future?

e 1stline PGs
» 2" medication

— Topical CAl or Beta Blocker or Alpha agonist
* 3 line

— Fixed Combination agents

* or

— ALT/SLT

* How will this model vary in the future?
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Compliance and Glaucoma

Videotaped Evaluation of Eyedrop
Instillation in Glaucoma Paticnts with
Visual Impairment or Moderate to Severe
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More than 90% of the subjects (192/204) had used eyedrops for
=6 months, and were using a mean of 1.9 1.1 bottles of IOP-
lowering medication. Despite this experience with previous eye-
drop administration, only 71% were able to get any number of
drops onto the ocular surface, even with multiple attempts. Only
52% of subjects were successful at instilling a single drop onto the
ocular surface. This number further dropped to 39% when we
altered our definition of “success” to subjects instilling just 1
eyedrop onto the eye, without touching the ocular surface. Subjects
instilled a mean (standard deviation) of 1.4 (1.0) drops onto their
eyes per application, using more than 1 attempt (1.20.6) to get a
drop onto the eye. One quarter of the subjects instilled =1 drop.
Table 3 provides details about number of drops used.
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Comparing Diurnal and Nocturnal Effects of
Brinzolamide and Timolol on Intraocular
Pressure in Patients Receiving Latanoprost
Monotherapy
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in Medically Treated Glaucoma Patients
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Figure 2. Graph demonstrating the effect of laser trabeculoplasty on the
24-hour supine intraccular pressure (IOP). Circles represent baseline 10P
and triangles represent postlaser 10P. Error bars represent the standard

error of the mean (n = 28).
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Cerebrospinal Fluid Pressure in Glaucoma
A Prospective Study
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Structural Lid Changes Secondary to
the Use of PGs

* Enophthalmos develops
* Loss of periorbital fat
* Deepening of the sulcus

* Most obvious when person using medication
unilaterally

* More common in Caucasians
* More common with bimatoprost
* Appears to be reversible, in least in part
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In conclusion, it is important to inform patients
about the potential of an altered cosmetic appearance
associated with the chronic use of bimatoprost. Orbital
changes associated with topical bimatoprost also need to
be recognized as more than just a cosmetic issue. First,
failure to recognize the association between unilateral
bimatoprost use and relative enophthalmos may lead to
unnecessary imaging studies of the orbit and confound
neuro-ophthalmologic evaluations. Second, although a
few millimeters of enophthalmos are usually not clini-
cally significant,®" periocular eyelid changes may make
it difficult to obtain accurate IOP measurements and may
create a challenge to achieve adequate exposure during
anterior segment surgery. Although the side-effect mech-
anisms require further investigation, the potential for
their occurrence should be recognized when bimatoprost
is prescribed in the treatment of glaucoma.




New Prostaglandin

 Tafluprost (Saflutan)
— PG developed by Santeen and marketed by Merck
— Preservative Free

— Dispensed in single unit vials since does not have
preservative

— Efficacy appears to be comparable to other PGs
— Issue of cost and ease of use
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Initiating Therapy for Glaucoma
Monocular Trials

* Managing glaucoma comes down to lowering IOP

— |OP is a challenging parameter because it’s biologically
dynamic.

— It changes over time

— This IOP variability has therapeutic consequences

— When we initiate IOP-lowering therapy, spontaneous
I0OP variability can confound our ability to assess
therapeutic response

* We need to characterize the pre-treatment baseline IOP and
on-treatment |OP
— each of those requires more than one IOP measurement

Initiating Therapy for Glaucoma

The monocular drug trial was designed to assess efficacy of a
medication

0P is measured in both eyes, then one eye is treated for a
month or so

I0P is the measured in both eyes again

In theory, the change in the treated eye is a combination of
therapeutic and spontaneous IOP variability

The change in the untreated eye is pure spontaneous IOP
change

If we subtract one from the other, we should be able to
isolate the therapeutic component and know how well the
drug worked

Does it work?

Initiating Therapy for Glaucoma

* Realini conducted the first statistical analysis of the

monocular drug trial in 2004

— Realini T, Fechtner RD, Atreides SP, Gollance S. The
uniocular drug trial and second-eye response to glaucoma
medications. Ophthalmology 2004;111:421-6.

« Evaluated the charts of 52 patients who had
undergone a monocular drug trial and then had the
drug added to the other eye.

— “Does the [’nonocular trial predict second eye IOP
reduction?” The answer was no.

— There was no correlation between first eye and second
eye IOP reductions to the same medication when the
monocular drug trial was used

Initiating Therapy for Glaucoma

The monocular drug trial requires that a
number of key assumptions be true

— that spontaneous |OP variation is symmetric
between fellow eyes

— that the diurnal curve is reproducible over time
— that medication has no crossover effect




The Utility of the Monocular Trial

Data from the Ocular Hypertension Trearment Stady
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Diurnal Intraocular Pressure Patterns are
Not Repeatable in the Short Term in
Healthy Individuals
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Generics are the reality of the day

* Most medications are available generically
e Are they similar to legend drugs?
* FDA does regulate concentration
* Medications available are
— Beta blockers suchs as Timolol, levonbunolol

— Alpha agonists such as Brimondine 0.2%, 0.15% (Sept
2009)

— Pilocarpine

— Dorzolamide and Timolol-Dorzolamide

— Latanoprost - March 2011

— Bimatoprost and Travoprost will be generic in 2014

Generic Medications

* Approximately 75% of all medications dispensed are
generic
— IMS Health

* In regards to ophthalmic drugs, until recently most
were branded

* We are now seeing an increase in the medications
available generically

In March 2011, Latanoprost became a generic agent
¢ Questions exist when a generic is used
— Is there a difference between the agents?

Generics in Glaucoma

* FDA requires generics to have the same active
ingredients
— Inactive ingredients may vary from legend drug

— Topical ophthalmic generics are NOT tested for
bioequivalence or therapeutic equivalence

— Do not have to demonstrate same rate and extent of drug
absorption

— Do not have to demonstrate similar pharmacologic effects

— ? If generics provide comparable IOP reduction as legend
drug

— Still some generics from India are available via internet
drugstores

Generic Medications

* Currently available — Fixed Combination
Ophthalmic glaucoma « Dorzolamide/timolol
drugs in generic form — Oral carbonic anhydrase

inhibitors
— Beta blockers .
) * Acetazolamide
« Timolol, levobunolol,

carteolol * Methazolamide
— Alpha-adrenergic agonist — Prostaglandins
« Brimonidine 0.15, 0.2% * Latanoprost
— Topical carbonic anhydrase
inhibitor

* Dorzolamide
— Parasympathomimetics
* Pilocarpine




Future Glaucoma Agents
Cytoskeletal Agents

* Cytochalasins

* Ethacrynic acid

* Tricrynafen

* Protein kinase C activators

* Protein kinase inhibitors
— Rho-kinase inhibitors
* Statins
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Rho-kinase Inhibitors
Outflow-Enhancing Drugs

* Glaucoma medication that reduces the IOP by
reducing the resistance to aqueous outflow
within the trabecular meshwork

* There is an age related increase in contractile
tone in smooth muscle

* Inhibition with Rho Kinase inhibitors reduces
contractile tone of smooth muscle

* Increase aqueous outflow by relaxing TM tissue
— Effect lasts for 12 hours

Rho-kinase Inhibitors

* May also improve blood flow to the optic
nerve

— Reduce vasospasm
* May be neuroprotective
* Need a target cell specific medication
— Non specific Rho Kinase inhibitor may be
undesirable effects throughout body

— Novartis, Inspire, Santeen, Senju all working on
medication

Glaucoma Update

* Adenosine receptor agonists

— Enhance extracellular matrix turnover in the
trabecular meshwork

— Outflow enhancing agent

Glaucoma Update

* Drug Delivery Devices
— Started 35+ years ago with the Ocusert
— Devices now available to implant materials in
vitreous
— Still need stable anterior segment device such as
* Extended wear contact lens
* Punctal plug

Glaucoma Update

* Contact Lens Drug Delivery Device

— Pros
« Consistent, sustained, efficient delivery of medication
* Little waste
* Enhanced compliance
* Reduced side effects since more even drug

—Cons
* Cost
* Fall out and no agent going to eye
* Insertion technique




Punctal Plug Drug Insertion System
QLT, inc.

Currently filled with Latanoprost
Concept is for drug core to last for 90 days
— Improve drug adherence

Retention is a concern requiring further modification
of punctal insert

— 75% retention rate at 30 days

22% |OP reduction

— Only 14 drops released in 30 days

— Explains moderate efficacy

— Drug core release is being optimized to improve release
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Surgical Procedures

Where is their place in the glaucoma tx
paradigm?
— TVT study examining role of tubes versus trab.

Will they be safe enough to move up to
primary therapy?

Will SLT become a primary agent?
— Is it repeatable?

Will trabeculectomy be replaced by safer
procedures?

— Express implant, trabecutome, etc

Where We Are Going

* Glaucoma drainage implants
* New surgical approaches
— Express implant
— Trabectome
— Glaukos trabecular bypass micro-stent
— Eyepass glaucoma implant
— Canaloplasty
— Gold-micro shunt

OCULAR PERFUSION PRESSURE AND OAG- A
POSSIBLE LINK?

As a general definition, ocular perfusion
pressure is expressed as the difference
between the blood pressure (BP) and the
intraocular pressure (IOP)

Therefore, depending on the blood pressure
measurement used for the calculation, it is
necessary to specify whether one refers to
systolic, diastolic or mean perfusion pressure

Ophthalmic Perfusion Pressure

¢ Ophthalmic Perfusion Pressure (OPP) usually
calculated as

* Mean Arterial Blood Pressure (MAP) minus
Intraocular Pressure (IOP)
— OPP=MAP-IOP

* MAP=Diastolic Blood Pressure + 2/3 (Systole-
Diastole)

OCULAR PERFUSION PRESSURE AND OAG- A
POSSIBLE LINK?

* Adequate perfusion is key to maintain normal tissue
function

¢ Low ocular perfusion pressure at the optic disc may
be deleterious by causing ischemia and decreased
blood flow, thus leading to glaucoma damage

* Vascular dysregulation has been proposed as an
important mechanism in this process

— may cause unstable perfusion pressure with wide
fluctuations, e.g., with nocturnal dips.




