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Glaucoma Risk Factors

ASYMPTOMATIC Disg, o A Review Of Risk Factors

> FINDACAR
Family history
1OP
Nearsightedness
Diabetes/Vascular disease:
Age
Corneal thickness
Asymmetry
Race

> FINDACAR

> The more risk factors one has, the more
likely one is to develop glaucoma

> The more risk factors one has, the lower
the IOP target should be

Open Angle Glaucoma
Suspect

The Decision Tree:

‘Glaucoma suspects can be (broadly) categorized It twd.
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> Rather than a simplistic approach of treating ever
an 0P of over 21 mmHg, treatment is held off unti
sufficient evidence of glaucoma damage at some ey
VE)

» This s a practice phlasaphy that can be fllowed for
patients

10

> Atanyiop

N Cranges
sttt by o vi proograh, 08

Strongly abnormal, charactrstic and reliable OCT
» Farey doyou est basedupon sl (i 1
firen,
+ atehout for e e
Charctersti/ Confirmed Visal Fed Loss
notrequird for dagnosis)
» OHTN with 10 over 30 mmHg
> Some cxcaptions; e very. ik cones
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Ocular Hypertension
When do you treat — sometime, all the never, never?
Can OH progress to glaucoma if it is treated?
What are the downsides to therapy?

When not treat everyone w elevated I0P?
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» 10 21-30+ mmHg with

» Normal appeariog o supicous optc nerve,  But O

+ o il dfects

- some sk factors

"+ Follow OHTS Treatment Guidelnes:
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\

Glaucoma diagnosis can be a very com

> Requirements
» Organized, step-bysiep approach
> Sort and organize the data
> identty good data
> Ignore bad/uneliable data
» Confiem cata ehen ncesary
» Sort and organize again

» o need to rush your decsion

> Indvidalize 1o you patient

> Begi therapy later) or moritar
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Ocular Hypertension

« Definition of ocular hypertension
+ 10P 21 mm H or higher
 Based upon Armaly staisticldefnion of OHTN
 Not based upon cinical findings
-+ Visual Felds Ful
+ Optic nerve considered Full
Ty s of defnton s chanin wih OCT us allowing sl opc nerve/ANFL changes to
« Consider therapy based upon risk of developing glaucoma over lfetime
* Concept of risk assessment
« Therapy is often considered optional since true damage is not present
« still not clear f early therapy alters
* OHTS Il was meant to answer this question
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» Management Options:
s e o s, i
Follow these patients every 3-6 manths with
O, VE, OCT, 100
- Vatt st confirmation of 1 OCTIVE efect, ONH

O, may inate thrapy for these with 3 or more ik
postve famiy history

12

When you have enough compelling
evidence -you treat!

> Lookto for >
guidance
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The Swinging Pendulum of Therapy
for Ocular Hypertension

+1960s  1OP>21mmHg Treat
*1970s 10P>21mmHg  NoTx
+ Decade of Ocular Hypertension
+1980s  1OP>21mmHg Tx/NoTx
+ 1982 Quigley paper field loss late sign OAG
+ Concept o risk factor analysis
*+1990s I0P>21mmHg  Tx/No Tx
« Earlier therapy once latanoprost introduced

18



Ocular Hypertension

« Many years ago, everyone with elevated I0P was treated
* Recognition that about 1% per year convert from OHTN to glaucoma
« Those converting have greatest risk
+ thinner corea, African American, larger cupping
« Led to the concept of risk assessment
* OHTS provided information on when to treat
+ European Glaucoma Prevention Study (EGPS) also provided risk information
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Risk Calculator in Glaucoma

+ Whom and when to treat Ocular Hypertension (OHTN) is
not well defined
(OHTS study provides data on conversion rates
+ Use this data to determine when to treat
« Stil problem with OHTS study s that it was done primarily in
« Treatment of Hypertension and Elevated Cholesterol are
similar to OHTN therapy

+ Coronary Heart Disease (CHD) and Glaucoma are chronic diseases
W moaifabie risk factors

tcomes differ between conditions

+ CHD can result i suddien ceath
+ Approach in developing prevention strategies s similar
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Risks

« OHTS « Newer risks

- 0P + Alcohol use

+ Corneal thickness + Cigarette smoking

+ Cup/Disc ratio * Diabetes?

* VF status + Age at menopause
« Other risks + Ovarian surgery

+ Family history + Physical activity

+ Race including Hispanic + Metabolic diseases

+ Hypertension, cholesterol,
Cardiopulmonary diseases
* Sleep apnea
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AMERICAN JOURNAL
& OPHTHALMOLOGY
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Risk Assessment

* Risk Level Low <5%
* Monitor

* Risk Level Moderate ~ 5-15%
« Consider Therapy
* Discuss with patient
« Risk Level High >15%
e
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Ocular Hypertension

* Treat when risk is significant but....
« Need to include patient in discussion about therapy

« Some patients would like OHTN to be treated when risk is present
while others would rather not be treated

* Glaucoma is a slow- moving disease so can monitor those with OHTN
safely without therapy

* Still not clear how soon therapy should be initiated
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Treating ocular hypertension
Risk assessment

« Consider number of risks individual has that increases chance for
+ Conversion of ocular hypertension to the development of
glaucomatous damage

+ Based upon evidence
« Studies include Ocular Hypertension Treatment Study (OHTS) and
European Glaucoma Prevention Study (EGPS)

* If we are going to treat ocular hypertension, at what risk level?
10% vs. 15%

« Begin prophylactic therapy
* Uses concept from Framingham Heart Study

L eow

iPhone Risk
Caleulator v o0

Starting Therapy

Target 10P
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What Are You Trying To Achieve?

» Optimal IOP Reduction

Minimal Side Effects

> Rigid Compliance

» Anything Else?
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Prostaglandin Side Effects

> Conjunctival hyperemia: Severe hyperemia

» s it an allergic conjunctiviis?
» s it worth stopping the drop?
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Glaucoma Treatment Universe 2024

» Prostaglanding

Medical Options - »ar

Combo Agents

» Rho-kinase Inhibitors » mes

> Beta-blockers » Glaucoma Surgery.

> Carbonic Anhydrase Inhibitors - How Do You Know Which Category.
To Chooser?

29 30

Prostaglandin analogs PGA
> Lower 0P by entancing veoscleal outflow > Qs dosing
> They also reduce epsciral venous pressure > Long duration of action
» Flatten durnal curve
> PGAS work by causing upto a 6% reduction n resistance to outfow » Effective ontrough and ek 0P
» Breaks down colagen nthe ueoscleral meshwork > Nossystemic sice effects
» Create new channels for outflow » Little tachyphylaxis

32 33

Conjunctival hyperemia Prostaglandin Side Effects

» Iris pigmentation
» I it reversible?
» I it pre-cancerous?
» Xalatan - 6,7% ® émths
6% @ 12mths
» Travatan - 3% @ 12 mths
» Lumigan - 1.9% @ 12mths

» PGAs have an effect on EP receptors which are vasodilators

» The stronger the drug binds to that receptor the more
pronounced the vasodilation effect will be

Oh Really!!

» Will switching from 1 PGA to another decrease the
peremia effect?

35 36



Other Prostaglandin side effects

e
Ueitis

Reactivation of HSK
Hypertrichosis

Periorbital skin darkening
Periorbital fat atrophy

One must take into consideration the benefits of low IOP with the
risks of the side effects
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Prostaglandins

Al decrease 0P by increasing uveoscleral outflow

Al e effective at squashing the diural curve
noeffect or

Some affect nitric oxide at the optic disk

Some have BAK, others don't

But does 1 work better than the others?

40

> Reduces 0P by 32%
> 1.2mm HG lower than latanoprost
» Preserves VF better by 10%

> Noloss of effect whit sieeping

» Improved side effect profile

» Releases nitic oxide at the trabecular
meshwork level

43
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Prostaglandins

» O sure, we know they are good, but just how good are they?
> Average 10P op of 345
> improved complance
> Excelent safety profes

> In general, PGAS are the initial therapy of choice.
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XLT Study - Parrish, Palmberg, et.
al.
(AJO, May 2003, Vol. 135, No.5)

» Multicenter study to compare 10P lowering efficacy of
Bimatoprost vs Latanoprost vs Travaprost

Also compared safety profies of the 3 drugs

Conclusions: Al 3 drugs were comparable n their abilty
tolower [OP at alltime perios.

» Latanoprost exiited sreater oclar tolerabiity
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ffe
- Fffect oflatenoprostene bunod on Optic Nerve Head Flow » ONH saturated 02 levels were 4% higher with Vyzulta than lata
» Samaha, Diaconu et al, I0VS, Feb 2022, Vol 9, Iss 2 pp172-176
» ONH blood volume was way higher with Vyzulta

» Purpose was to evaluate effect of latanoprostene. ”““% on optic nerve | ' 6% higher at Hr 1, 45% higher at Hr 2

blood volume and 02 saturation - IN HEALTHY SUBJECT

» Measurements were taken before initiating therapy and then 7 day
QD therapy of both Latanoprost and latanoprostene bunod

» What is the clinical significance of this?
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Are generics really
as good as branded
products?

What about when it comes to prostaglandins?

46

lyuzeh - Phase 3
data

Compared to Xalatan (Switch
Stable POAG pxs on Xalatan
8 day washout period

3 months on lyuzeh

10Preducton s 4 mm Hg o o
0P reducton was 3. g on

» Baselne 10P vas 19mmHGlL 4

#What’s The Big

» 05Ds an epidemic in glaucoma

> Will this improve compliance?

b Wil this cost S22

» s itbetter lhanwhalwehave?/

But really... Is
There Anything
New??

zeh-

(latanoprost 0.005%)

‘Thea Pharmaceuticals

Let’s talk about this...
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lyuzeh - Phase 3
data-Adverse  » atatan grovp

Effects » Hyperemia - 31%
» Eye Iritation - 34%

> yuzeh Group
» Hyperemia - 34%
» Eye iitation - 19%

» ZERO reports of SPK

Are we going to see a trend towards
Preservative free glaucoma drops??

3
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Beta-blockers

>

>

>

>

>
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» Does that sound familiar?

» Monoprost (in Europe) - the market leader i
Europe.

This actually is PRESERVATIVE FREE (atanoprost!
» Single dose container

» But does it really work??

3

> o lersdto 1557 .
s e o svere s
- im0 reuctiona meased by ity 03107 <

Fovarocur s st (1195 2251

40 year history of successfully lowering I0P
Reduces aqueous humor formation
Adrenergic agonists

Lowers 0P 22-28%

Ocularly well tolerated




Beta-blocker side effects

» Cardiac problems » Respiratory problems
» Bradycardia » Bronchospasm
» Hypotension » Status asthmaticus
» Exercise intolerance

» Heart block

55

thetm.

58

New MOA so... it is absolutely different
It should be additive
Definitely works better at lower 10P

What about side effects?

61

Beta-blocker side effects

» CNS. » Diabetic problems

» Often overlooked » Decreased sense of

Galoric need due to
> Aclo depressed adrenergic
» s St
 nprce
» e

» General decreased
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Rhopressa QD is non-inferior to timolol 0.5% BID in lowering I0P
Expected I0P reduction 3.7 -7.0mm Hg

Rhopressa seems to better at lowering I0P (as compared to itself) in pressures
25mm Hg

> 10P lowering effect is maintained over 12 months
» Was given a broad label by FDA

59

Real World Open Label Phase 4 Study

ASCRS 2020

To determine efficacy of Rhopressa as an

adjunct me

Investigator’s Choice ~ Rhopressa+ any
other agent

merican participants

9/11/2024

Beta-blocker side effects

» 22 of pxs have contraindication to or significant side effect from beta-
blocker

> Question, query and query some more!
> Be specific
» Remember the dose relationship so:
» 34 rather than ¥
» QD rather than B
» They are real (may be anecdotal)
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Conjunctival hyperemia - 53%

- Did not worsen with time
ferate - 10.5%, severe-0.6%
3

© Wild-36.8%, mod
- DIC rate e to redress -

Corneal verticillata - 18%

Conjunctival hemorrhage - 15%
- All are transient and considered mild

60

M.O.S.T. Results

Rhopressa +PGA - |0P 21.1>
16.9 mmHg ( 20% reduction)

Rhopressa + 2 meds — 20.6 >
16.6 mmHg ( 20% reduction)

Notice the low baseline 10P

63



re M.O.S.T. Results

+ % of pxs less than < 18mm Hg.
+ <18mm 72.7 % from 34.4%)
+ <17mm- 65% (from 25.2%)
+ <15mm 40.6% (from 15.9%)
+ <lamm- 30.1% (from 113%)

+ 2/3 of all patients achieved 10P < 17mm Hg
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Moan I0P at Each Time Point (Primary Efficacy Measure)

67

™ Phase 3

Day 9 f Patients with I0P Reduced to 18 mmHg or Lower

100%

s

% of Patents
2
7
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M.O.ST. Tolera

% o/c ia 3.0% ility rati

67.8:73.1% goodor decent

(physicantesponse]

85-78%good o decent (Patient
w0
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Day 29 - % of Pationts with IOP Reductions of 2 20%
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Newest Rocklatan Data

1400 pxs

Rocklatan vs Rhopressa vs Latanoprost

st stz oo

B —
iy o T
fre
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Roclatan — Aerie

66
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Fixed Combination drug ~ Rhopressa + latanoprost

QD dosing

“Quadruple acting” MOA - (adds increased uveoscleral outflow)
10P lowering better than either of its components

Potential to be very effective ~ lowered IOP an additional 2-3 mm compared to
Rhopressa (and other PGAS)

wa
Phase 2b Responder Analysis

Dy 28 - usod 1o 18 mankly

™
e i~
ary
m
m" il II

Newest side effect data

No tachyphylaxis at 12 months
No unexpected A.E.
Very few serious A.E.- majority are mild

58% hyperemia but 5% d/c rate
20%Instillation pain - 0% d/c

* 10% subcon; heme — 0% d/c

72



Adrenergic Agonists

> Dual mechanism of action
Reduce aqueods production
& emvance outfiow mechanims
22.28% 10P reduction
Short duration of action
D dosage
Avoid in kids

73

Alphagan systemic side effects

Dry mouth (-20%)
Fatigue (1-2%)
Drowsiness

Decreased 87

» Th , esp i older

76
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Mechanism of Action of Brimonidine-
PURITE®

> Complements PGS because it decreases aqueous production
> Complements timolol because it increases weoscleral outflow

74

Brimonidine questions

What is the correct dosage?
Which of the 3 products should be prescribed?
Canit be used as stand alone therapy?

Effect on diurnal curve?

> What Happens If Hypersensitvity o 0.2% Brimonidine Occurs?

77

Drug Delivery Options

Is this where therapy is going?

9/11/2024

Brimonidine side effects

> 10204 » Do these worsen with
» Hyperemia time?
» Allergic conjunctivits
» Ocular pruritis

» How do you know if
> s

the drops are the
> burning sensation, culprit?
» conjunctival follcuosi,

> ocular allergic reaction,

> oraldryness,

> visualdisurbance
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Let’s talk (quickly) about combo drops!

» Wnat are their advantages?
> What about thei side effects?

> Ave they twice as good as their individual components?
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Drug Delivery

hy.
*+ Reduce need for patient o tke thei drops
* Host ofstucies have shown majrityof eycrops no aken
i 0 versng o onion
* Different ways to get medication into eye
+ Injectinto AC
+ Contactlens
+ punceal plug
- Mis spray/thicken crug increasig contact ime
* Resenvor tacked o trabeculum
« Types - temporary vs. sem-permanent vs. permanent
* What are the downsides?
" Costr Doesprocedure and implant outweigh cost o evedrop?
*+ Sideeffectsof medication
+ Compiicatons or placing medication nto eye

81
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Drug Delivery Devices
ONTHEEYE INTHEEYE

Bimatoprost SR (Durysta)

* Allergan
« Sustained release bio erodible implant that lasts 4-6 months with
similar efficacy to eyedrops
« small dissolvable pellet is injected into the anterior chamber
* Sits in/near the angle that resorbs over time
+ Can be performed in the office
« Insert can be visualized in the inferior angle
« Ensures patient compliance

Gisukes Announces Positive Results for iDose TR Exchangs Tris, Highighting
Favorabis Satoty and Tehseabilty

Drug Eluting Ocular Implants

* Unmet needs; Compliance, Compliance, Compliance!
for v;e(iulness, physical or cognitive disability

stdz effects
* Locatio
- s«txon]unmva, Lacrimal pun
higher concentration, mun cross ocular barrier; cornea, sclera
perloc‘ular side effects may be similar to topical application

lower quantity of drug required, higher concentration
at target tissues, fewer barriers, fewer periocular side effects

- Intraoc:

* Challenges — bmcompanble device, sufficient drug content, constant drug

release, ease of implantation

Seal IR, Robinson MR, Burke J, Bejanian M, Coote M, Attar M. | Ocul Pharmacol Thes. 2019;35:50-57.
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BIM SR (Durysta) Phase /1l Apollo Trial: Efficacy

o e o . O A 871
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DrugDelvery

Intraocular Drug
Delivery THAT LASTS

oiaicem e ol atarsen

91 92 93

Targeting three years of bimatoprost sustained
delivery for glaucoma management

Adherence

94 95 96

P
And Now It’s Time To Talk About Adherenceto |OP-Lowering Therapy Is Challenging Individualizingthe Target IOP

This s 50 not Cool. nths in a study of
s with glaucoma
lowering

[60%]

stients reauire 2 or more medication
ve target (0P

97

11
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Adherenceto |OP-LoweringTherapy
Is a Complex, Multifaceted Problem??

Predictors of Poor Adherence — Friedman
Compliance really is a hot topic 2019

Adherence includes both persistency and compliance Dr David Friedman - OGF Educators Meeting 9/19 Gaps InVisits

Looked at compliance studies in glaucoma- found that 70% compliance with medications was Patients Don't Understand Severity Of Disease
rage
Cost of Drops (25%)
Those who Travel A Lot

Successtlyabtan medcaton But s that good enough to preserve VF?

Coneatly st aros o Younger s and Very Old Pxs
Friedman also showed that those who said they missed their drops some of the time.. actually

used their drops ~50% of the f AfrcanAmericans.

That was much worse than those who say they never miss their drops. Those in Paor Health
These drop adherenceto <60%

| |
100 101 102

Compliance, adherence and side effects What are the biggest barriers to proper
of therapy compliance? Ways To Improve Compliance

Compliance decreases the more bottles Rxd See Pxs more frequently.. especially early in treatment

Robin ~ Each extra bottle used decreased comliance by 1/3 1. Forgetfulness Improve tracking system ~ better dentify no shaws
Callfemail appointment reminders
The more topical meds used the more ocular side effcts occur 2.Abiltyto put drops in Reminders to pxsto take their drops
Change Dr/Patient intervention
05D i s (way) higher than initially thought 3. Unaware of the importance of the drops
6 pxs sk 3.2 questions at visit whereas in other chronic diseases pxs ask ~ 6 questions/vist
60% of G pxs use ocular ubricants Cost was notin the top 11

| | |
103 104 105

When Should Patients Return?

B « Baseline period — making the diagnosis whether it is OHTN or Glaucoma
When Should Patients ~ Iportant o have good auafy vl elds and OCT a5 theray s icated
~ ahrapy s i, hemsee 2.6 weeks e

Return? kg o st el st

Managing Glaucoma + Ifnot at target 107, see sooner
« Follow up period s for first year

* Ifthe person has mild to moderate glaucoma, examine every three months

+ Fields and imaging done at 6, 12, 18,24 months

andwhen to
examine patient

« Stable vs. Uncontrolled

106 107 108
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Ocular hypertension When Should Patients Return?
* See on 6-month basis with imaging/fields done yearly * Is there a need to do visual fields after the initial assessment if the
« May reevaluate over time patient is stable?

« If OCT is stable, why do a field?
* Which fields to do?
* 24-2vs. 24-2Cvs. 102
* SITA Standard vs. Fast vs. Faster
* What about bundling fields
+ Do 2 SITA Faster fields at ane viit separating by few minutes

Advancing Therapy

109 110 111

Dry Eye and Glaucoma

112 113 114

Ocular Hypertension

« New risks are being discovered
* Cigarette smoking,
* Alcohol
* Time for menopause

115 116 117
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Association between lifestyle habits and glaucoma incidence: a
retrospective cohort study
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u
e risk of POAG was aso found in 5 large
amlysin of Kt women > 65 yean) who umdrweet
memoguie o e age, 2 longer durtc ol
exponure may rdece the FOAG k. Alosgh o
association between the age a1 menopause nd OAG with
clevated IOP (speciically > 21 mnHi) was entfed, o
sty dircely assessed the selcionship wih IOF, and this
eprescnts an avenue for futue ivestigagon, Such 4 sty
uy, bawever, prove logistcally challenging, a5
i valocs before and afer the

oence the age a menopsuse,~ bulthespecific elfcts of coch
are not yet fully understond ” The number of st
reputing each o these sublypes individally did not make &
subanalysis realscic in this review, althosgh

‘Greater Physical Activity Is Associated with
Slower Visual Field Loss in Glaucoma
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Age at Menarche

A younger age al menarche should thearetically confer
greates overall lifetime estrogen exposure, which would lead
108 hypothetically lower risk of POAG, Evidence from the
ncluded observational studies, = however, suggests
0o clear association between the age ai menarche and risks
of POAG. This may be owing 1o the inability 1o
metaanalyze the various stadies, Jeading o this review
eing underpawered o idenify 4 tmoc association, Akhough
o studies direcly examined the nssociition hetween age st
‘menarche amd IOF, 1 secondary analysis of the NHS found.

22 mmHg." u potential sssociation
between_ menarche age and placo; occur via
non—10P- mechanisms. The relationship hetween
age st menarche be !

e ty accouning for the emise femle repro.
ductive s postreproductive history.

Assoclation between Exercise Intensity and
Glaucoma in the National Health and
Nutrition Examination Survey
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The Association batween Serum Lipids and
Intraocular Pressure in 2 Large United
Kingdom Cohorts
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Is Genetic Risk for Sleep Apnea Causally Linked With
Glaucoma Susceptibility?
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Associations of sleep apnoea with

Eomtind o e
Resuls: During the 5-year fllow-.p 1 the LK Bisbank, glauzoms incidence e per 1000 persan-years were 246

glaucoma and age-related macular and 159 for parscipants wih and withou seep apnoms. a7d the AMD ncidsnce rates per 1000 personyears were.

degeneration: an analysis in the United 22720 147 for aricpans wih and WAL 560 0nS, SRRy, Waras a5 nazad s of

wdm Biobank and the Canadian and AMD risk for sieep apmoss weme 133 {950 confidence intenvl [O] 110160, P = 0003) and 139 (5% O
T1S-158, P 0001 ke 10 paricipn skep:

apnoe.
Duing the s ncide s o 1000
perore year o thene waen ard 87, 1000
person years wese 8.4 and 667, espectiely I the CLSA, il associtions were ertFe, wih laucona and AVD)
ks s o 143 (368 0 1.13-178 ad 199 (5% C1 108177, respecivey, n arfcpants with sk agnoes

0 P 000
Conchumons: In s rgt-icae PIOSFRCTMR KRG e, HASP 3pron & SCCTE WEN 3 Hghet 1k of B0th,
o vd WD, These fcs St thal it with s 50rcoss raght bl o el
eprramorac eemrom.

Reywords: Seess aprases, Glauoena Agerelter macula degenesarion, UK Bchank CLSA, Cobot stucy
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Key Points
Question To what extent e ystemi:clcium channel blockes,
 commeriy eescribed eesication cass, st weh

e mimom e g s Thank You!!!

e
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