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Ask The Experts:  When You9re 
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Agenda

" Detecting change and/or progression
" Nuances for determining progression with both VF and OCT

" Frequency of testing and justification

" Adding Therapy
" Managing patient expectations
" Drops vs. SLT

" Additive MOA
" Frequency of dosing 

" Generic vs. Branded

" What is Maximal Medical Therapy (MMT)?

" Identifying and managing allergies and sensitivities to glaucoma medications
" Preservative related allergies

" Drug related allergies and sensitivities
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Agenda Continued

" Discussion on presentations of various drug allergies and 
sensitivities

" How do I make sure my patient gets the medication I want them to 
have?

" Specialty pharmacies

" Prior Authorizations

" Appeals

" Compounding

" When is the appropriate time to make a referral?
" To whom?

" Co-manage or turn over?
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Agenda continued

" Questions commonly asked by referring doctors relative to 
glaucoma

" What do you think about neuroprotection?

" Can marijuana be used to treat glaucoma?

" Can patients take their PGAs every other day?

" Should we do MRI9s on patients with normal pressure and glaucoma 

findings?

" Should we do LPI on all narrow angle patients?

" Can you still have  some variants of angle closure if a patient has a patent 

PI?

6
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Progression in Glaucoma

" Very complicated to look at progression of glaucoma as a topic itself

" Must confirm if glaucoma is truly progressing

" Many factors have contributed to higher rates of progression

" CH at baseline

" CCT at basline

" Family History

" Magnitude of IOP lowering

" Treatment vs. no treatment

" Macular ganglion cell layer thickness at baseline

" IOP at baseline

" Extent of presenting disease burden 
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Detecting Progression in Glaucoma

" Important to correlate and look at both functional and structural 
changes to call out progression in glaucoma

" Visual Field testing is both subjective and yields poor reliability 

requiring multiple repeats to establish progression1

" OCT is objective and precise but is thought to be less helpful in 
advanced glaucoma due to the floor effect2

1. Chauhan BC, Garway-Heath DF, Goni FJ, et al. Practical recommendations for measuring rates of visual field change in 
glaucoma. Br J Ophthalmol. 2008;92(4):5693573.

2. Bussel, Wollstein G, Schuman JS. OCT for glaucoma diagnosis, screening and detection of glaucoma progression. Br J 

Ophthalmol. 2014;98(Suppl 2):ii15319.
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" Most investigators feel OCT is more useful in pre-perimetric or 
early glaucoma while VF is more useful in moderate to advanced 

disease progression3-5

3. Sommer A, Katz J, Quigley HA, et al. Clinically detectable nerve fiber atrophy precedes the onset of glaucomatous field 
loss. Arch Ophthalmol. 1991;109(1):77383. 

4. Zhang X, Loewen N, Tan O, et al. Predicting Development of Glaucomatous Visual Field Conversion Using Baseline 

Fourier-Domain Optical Coherence Tomography. Am J Ophthalmol. 2016;163:29337.
5. Estimating Lead Time Gained by Optical Coherence Tomography in Detecting Glaucoma before Development of Visual 

Field Defects. Ophthalmology. 2015;122(10):200232009.
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Comparison of Glaucoma Progression Detection by 
Optical Coherence Tomography and Visual Field
X Zhang et al.  Am  J O phthalm ol.  2017; 184:63-74

" <OCT is a more sensitive than VF for the detection of progression 
in early glaucoma. While the value of NFL declines in advanced 

glaucoma, GCC appears to be a useful progression detector from 
early to advanced stages.=
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Pre-perimetric progression via various 

measures
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Importance of Detecting Early Structural 

Change

" Evidence that progressive structural changes on OCT often 
precede functional loss and patients with faster change on OCT 

are at risk for worsening VF6

6. Tatham AJ et al.  Detecting Structural Progression in Glaucoma with Optical Coherence Tomography. 
Ophthalmology 2017 Dec;124(12S):S57-S65.
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When Should Patients 

Return?

Managing Glaucoma

MF
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When Should Patients Return?

" Baseline period 3 making the diagnosis whether it is OHTN or Glaucoma

" Important to have good quality visual fields and OCT as therapy is initiated

" If therapy is initiated, then see 2-6 weeks afterwards

" Making sure the medication/procedure is tolerated and effective

" Having only one post therapy IOP measurement can be misleading

" If not at target IOP, see sooner

" Follow up period is for first year

" If the person has mild to moderate glaucoma, examine every three months 

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

" If stable and good quality can reduce interval for both doing fields/imaging and when to 

examine patient

" Stable vs. Uncontrolled
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When Should Patients Return?

" Is there a need to do visual fields after the initial assessment if the 
patient is stable? 

" If OCT is stable, why do a field? 

" Which fields to do? 

" 24-2 vs. 24-2C vs. 10-2

" SITA Standard vs. Fast vs. Faster

" What about bundling fields

" Do 2 SITA Faster fields at one visit separating by few minutes
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Frequency of Glaucoma Testing
(NOTE: Testing can be performed any time the doctor suspects patient is 

progressing)

" Ocular Hypertensives under good control
" Once per year VF/OCT/Gonio/Photo

" Pre-Perimetric or mild glaucoma
" 2 x per year for first two years

" If stable, then do annual from there

" If unstable, continue to utilize functional and structural testing as needed to determine 
rate of progression resetting target IOPs.

" Moderate, stable glaucoma
" 2 x per year if stable first two years

" 1-2 x per year pending patient stability

" Severe glaucoma, stable or unstable
" 2 x per year

" 1 x per year VF 10-2

16
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Progression Analysis (GPA#)
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Has Progression Occurred Here?

OCT vs. Visual Field

25

Has This Glaucoma Progressed?

26

Case Example 

" 58 YOWM

" Diagnosed with glaucoma 3 yrs ago

" Suspect prior to that for 4 years

" IOP always <24

" Then IOP shot up to 30 and treatment began

" Pretreatment IOP 24 OD and 30 OS

" Pachymetry 503 OD and 512 OS

" CH 7.5 OD and 9.6 OS

27

" Then IOP shot up to 30 and treatment began

" Pretreatment IOP 24 OD and 30 OS

" Pachymetry 503 OD and 512 OS

" CH 7.5 OD and 9.6 OS

" Treated with latanoprost and IOP 14-15 OU x 3 years

" Why is he progressing?  What should we do?

28
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" Even though IOP has been lowered by 38 and 50 % respectively, 
we are still seeing progression

" Is this progression seen from original damage (latency) or new?

" Note CH and CCT as negative prognostic indicators for 

progression

37

Plan?

" Plan:  Given relative youth and quick early progression, SLT 
performed OU 
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6 week Post OP SLT OU

" IOP 9mm Hg OD and 11 mmHg OS

" Is this low enough?

" How do you know?

" Re baseline, monitor VF and OCT

" What are future treatment options:

" Repeat SLT

" Combo medicine

" Combined cataract with ECP or Glaukos

" Incisional glaucoma surgery/MIGS

39

Case Example

" 60 YO African American Female

" Presented 2014 as a glaucoma suspect

" IOP in 2014 OD 21 and OS 18

" CH OD 9.2 and OS 6.7

" PACHS 525 OU
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2014 Glaucoma Suspect
OD OS

Neuro-retinal Rim Thickness

99 14

(OS)

Not Significant 2

DOB:

RNFL Thickness

99

HFA Visual Field and Cirrus ONH Combined Report

Not Significant
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%

0

Quadrants

% GHT

Quadrants

Female

dB %

(OS)

24-2 SITA-Standard

0

/

dB

24-2 SITA-Standard

dB %

11:23 AM

0

Pattern Deviation

PSD

11:23 AM

False POS Errors:

Total Deviation

dB

-0.23

Graytone

False NEG Errors:

-0.40

Graytone

Fixation Losses:

10/10/59

MD

False NEG Errors:

(OD)

Pattern Deviation

Not Significant

MD

Signal Strength:

Borderline

%

Gender:

Not Significant

Fixation Losses: VFI

Within Normal Limits

9/10

Total Deviation

/

False POS Errors:

RNFL Thickness Deviation

10/10

Time:

PSD

RNFL Thickness Deviation

Clock Hours

(OD)

GHT

RNFL Thickness Map

0

10:43 AM

1.46

RNFL Thickness Map

%

Clock Hours

Time:

1.44

VFI 0

10:49 AM

Signal Strength:
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2015-2018

" Patient did not return for follow up

" July 2018 returns for an exam

" IOP 28 OD and 23 OS

42
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2018     2019
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RNFL GPA OU
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GCC GPA OU

Temporal Macular Involvement

47

2018

48
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2019
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Follow-up (years)
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100% of visits

75 - 99% of visits

50 - 74% of visits

0 - 49% of visits
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AGIS 7

Sustained IOP below 18 mm Hg:

Positive Correlation with Stability of Visual Field 

Percent of Visits with IOP Less Than 18 mm Hg

AGIS Investigators, 2000, Am. J. Ophthalmol., 130, 429-440

12.3

14.7

16.9

20.2
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Reassessing Target IOP After Starting Therapy

" How do you know that the target you set is low enough to prevent 
further damage (VF or OCT)?

" Imaging and Perimetry

" Has there been subsequent RNFL loss since starting treatment or development of 

new or first VF defects?

" How has the IOP fared against target?

" Never meets target?

" Sometimes meets target?

" Always hits target?

51

Reassessing Target IOP After Starting Therapy

" If target IOP not reached or consistent, what is the next step:

" Consider replacing within class

" i.e. Latanoprost for Bimatoprost or Latanoprostene bunod,  etc

" Consider adding a second bottle of IOP lowering medicine

" Single agent adjunct (to a PGA for example):

" Beta blocker, TCAI, Alpha agonist, Netarsudil

" Combination agent*

" Combigan, Cosopt, Rocklatan, Simbrinza

" Laser Trabeculoplasty

" Then reassess in same manner as before

52

2 Groups of Patients to Watch and Treat 

Aggressively

" Macular Vulnerability Zone patients

" Patients progressing on OCT that are subtle and indicative of fast 
progressors

53

OCT  and Progression Range

" Just like perimetry, the 

average patient can 
lose a third of his/her 

RNFL or neuro-retinal 
rim and still be inside 
the OCT normal range.

" Normal person losses 

2um/decade due to 
aging

50th percentile = 89 microns

5th percentile = 75 microns

95th percentile = 107 microns

Risk of Disability <50 microns

1st  percentile = 67 microns

Normal ranges

for Average RNFL

Values shown are for a 69 year old normal.1

54
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SDOCT measurements are highly reproducible.

2-4 Steps in Range

" We can measure multiple 
steps of statistically 

significant change while a 
glaucoma suspect still is in 

the green normal range. 

" Leung et al. Ophthalmology 2009;116:1257

" Roh et al. Ophthalmology 2013;120:969

" Wong et al. Optom Vis Sci 2014;92

" Matlatch et al, IOVS Sep 2014 .  

Values shown are for a 69 year old normal.

50th percentile = 89 microns

5th percentile = 75 microns

95th percentile = 107 microns

Risk of Disability <50 microns

1st  percentile = 67 microns

Normal significance Limits 

for Average RNFL
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Advancing Therapy

BG

56
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SLT and the LIGHT Study

58

Introduction

" SLT reduces IOP by increasing trabecular outflow with a single, 
painless outpatient procedure with good safety profile and limited 

recovery time

" Approved by the FDA in 2001

" IOP lowering effect comparable to medication without medication 

associated side effects

" While not permanent, it is repeatable

" Still not routinely offered as first line treatment

59

Selective Laser Trabeculoplasty versus eye drops for first-line treatment 
of ocular hypertension and glaucoma

" United Kingdom study set in 6 hospitals 

" Recruited patients from 2012-2014

" Observer masked

" Randomized

" Treatment naïve patients/newly diagnosed OAG

" No previous IOP lowering drops, laser or surgery

60
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LIGHT Study Design

" 718 patients entered the study (1235 eyes)

" Patients randomized on a 1:1 basis to either:

" SLT (356 patients, 613 eyes)

" Drops (362 patients, 622 eyes)

61

Topical Medication Algorithm

" Drug classes for 1st, 2nd, and 3d line treatment were determined by 
the NICE guidelines5

" First line-PGA9s

" Second line- Beta Blockers

" Third line- TCAI or Alpha Agonist

" Fixed combinations were allowed

" MMT=Clinician judged max most intensive combination of medicines 
that could be tolerated

5. National Institute of Health and Clinical Excellence.  DoH; 2010.  NICE:  Guidance on Glaucoma:  Diagnosis 

and management of chronic open angle glaucoma and ocular hypertension.

62

Results

" Overall 509 (95%) of 536 SLT treated eyes were at target IOP @ 3 
years

" Target IOP achieved without medication in 419 (78.2%) of 536 eyes 

treated in SLT arm

" 321 eyes (76.6%) required only one SLT session

63

Results

" 499 (93.1%) of the 526 eyes treated medically were at target IOP @ 3 
years

" 346 (64.6%) were using a single medication

" At 3 years:

" 93.0% of visits were at target IOP for SLT group

" 91.3% of visits were at target IOP for med group

64

Treatment Escalations and Progression of 

Disease During Study

" More treatment escalations occurred in the SLT group (348 eyes) than the 
Medication group (299 eyes)

" Progression
" 36 eyes in the Medication group showed algorithm-confirmed progression

" 3 eyes converted from OHT to OAG

" 33 eyes with OAG progressed

" 23 eyes in the SLT group

" 2 eyes converted from OHT to OAG
" 21 eyes with OAG progressed

" 11 eyes (1.8%) in the Medication group required incisional glaucoma 
surgery

" NO EYES IN SLT GROUP REQUIRED INCISIONAL SURGERY

65

Adverse Events

" SLT Group

" 6 eyes had an IOP rise of 5mm Hg or more on day of treatment

" Only 1 eye required treatment

" 122 eyes (34.4%) had transient discomfort, blurred vision or photophobia not 

requiring treatment

" Medication Group

" 150 eyes had aesthetic side effects or allergic reactions

66
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Cost of Therapy

" Eye drops were approximately double the cost effect of SLT

" Difficult to extrapolate to US market but general financial math 
should apply

" Eventual ophthalmic surgery (trab, tube, cataract etc) over the 3 years 

was significantly less in the SLT group compared to the Medication 

group 
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Cost and Cost Effectiveness

" SLT as first line resulted in a significant cost savings relative to surgery 
and medication

" Approximately 451 dollars/pounds savings in provider related visit costs per 

patient

" For every patient given SLT in lieu of drops, the cost savings are greater than 

the cost of SLT for 2 additional patients!

" This is also equal to the cost of five additional office visits
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Clinical effectiveness of SLT vs. Drops

" IOP Control

" SLT first approach provided better IOP control over 3 years with more visits at 
target IOP compared to drops

" Less intense drop treatment than Medication group

" NO glaucoma surgeries required compared to Medication group

" Could be due to adherence with SLT vs. Drops

69

Clinical effectiveness of SLT vs. Drops

" IOP Control

" SLT provides better diurnal IOP stability6

" Could be due to continuous effect on TM versus episodic 
administration of medication

" Primary SLT afforded drop free control of IOP for 3 years in 

74.2% of patients

" This is much higher than in previous studies with less stringent 
success criteria

" Prior treatment and more severe disease likely reduce the effect of 
SLT in those patients7

" Likely the reason for such a robust response in treatment naïve 
patients in this study

6. Greenidge KC et al.  Effect of argon laser trabeculoplasty on the glaucomatous diurnal curve.  

Ophthalmology.  1983;90:800-804
7. Nagar M et al.  A randomized, prospective study comparing selective laser trabeculoplasty with 

latanoprost for the control of intraocular pressure in ocular hypertension and open angle glaucoma.  Br J 
Ophthalmol.  2005:89:1413-1417.
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Safety of SLT vs. Drops

" This study showed a greater safety profile of SLT than previously 
reported

" No systemic side effects reported

" Only 1 eye had an IOP spike 

" Compared to previously reported rates of 28.8%8

" 2-week IOP checks did not change management for any patient and appears to be 
unnecessary

" Avoidance of this could save more $ to the system

" Lower rate of cataract surgery in SLT arm which supports the existing 
evidence of drops increasing incidence of cataract and surgery9

8. Wong et al.  Systematic review and meta-analysis on the efficacy of selective laser trabeculoplasty in 

open-angle glaucoma.  Surv Opthalmol.  2015;60:36-50.
9. Heijl A et al.  Reduction of intraocular pressure and glaucoma progression; results from the Early Manifest 

Glaucoma Trial.  Arch Opthalmol.  2002;120:1268-1279
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Conclusions

" Selective laser trabeculoplasty provides superior IOP stability to 
drops, at a lower cost AND

" 74% or ¾ of patients are successfully controlled without drops for at least 3 

years after a single treatment

72
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Conclusions

" Selective laser trabeculoplasty as an initial treatment for glaucoma is 
associated with the following:

" Lower cost

" Good clinical outcomes

" 2-week follow up not necessary

" Lower symptom scores

" Drop-freedom for most patients

" SLT should be offered as an alternative to IOP lowering drops as initial 

therapy on a more widespread basis

73

Identifying and managing allergies and 

sensitivities to glaucoma medicaitons

74

Alpha Agonists (Alpha-2 selective)

" This sensitivity has been called many things

" Allergy

" Follicular Conjunctivitis

" Atopic reaction

" ~20 % rate of reaction with .2%

" When on branded .1% it is suspected to be less than 5% rate

" When combined in branded combigan drops to about 10% but still 1 in 10 will 
get the allergy, usually 6-12 mos after starting 

75

Brimonidine 

Allergy

76

Latanoprostene Bunod 0.024%(LBN)

" First nitric oxide donating compound investigated for topical 
ophthalmic use

" Novel nitric oxide donating prostaglandin F2³ receptor agonist

" Received FDA approval in 2017

" The data has demonstrated significant IOP lowering and a favorable 

safety profile

" Dual mechanism of action 

Hoy SM. Latanoprostene Bunod Ophthalmic Solution 0.024%: A Review in Open-Angle Glaucoma and Ocular Hypertension [published correction appears in Drugs. 2018;78(8):857]. Drugs. 2018;78(7):773-780. Fingeret M, 

Gaddie IB, Bloomenstein M. Latanoprostene bunod ophthalmic solution 0.024%: a new treatment option for open-angle glaucoma and ocular hypertension. Clin Exp Optom. 2019;102(6):541-550. 
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Most Common Ocular Adverse 

Reactions in 

APOLLO and LUNAR*1,2

Adverse Reactions
LBN

(n=811)
TIMOLOL 0.05%

(n=271)

Conjunctival 
Hyperemia

5.9% 1.1%

Eye Irritation 4.6% 2.6%

Eye Pain 3.6% 2.2%

Ocular Hyperemia 2.0% 0.7%

Instillation 
Site Pain

2.0% 1.8%

Less than 1% discontinuation due to ocular adverse reactions1 
" Approximately 0.6% of patients discontinued therapy due to ocular adverse reactions

" These included ocular hyperemia, conjunctival irritation, eye irritation, eye pain, conjunctival edema, vision blurred, 
punctate keratitis, and foreign body sensation

*P oo led  da ta  from  a ll tes ted  tim e  po in ts  in  the  A P O LLO  and  LU N A R  s tud ies : 

  ocu la r adverse  reac tions  occurring  in  g2%  o f s tudy  eyes

78
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Rho Kinase Inhibitors 

M o s h ir fa r  M ,  P a rk e r  L ,  B ird s o n g  O C ,  e t  a l.  U s e  o f  R h o  k in a s e  In h ib ito rs  in  O p h th a lm o lo g y :  A  R e v ie w  o f  th e  L ite ra tu re . M e d  H y p o th e s is  D is c o v  In n o v  O p h th a lm o l .  2 0 1 8 ;7 (3 ) :1 0 1 -1 1 1 .

Netarsudil ophthalmic solution 
0.02% 

Rho kinase drug discovery 
program initiated in 2006

Goal to identify an effective and 
well-tolerated ROCK inhibitor 

with a durable IOP lowering 
effect.

Most effective compounds 
were ROCK/NET inhibitors 

(norepinephrine transporter)

In addition to trabecular 
outflow, animal and donor eye 

studies showed a decrease in 
aqueous humor production and 

episcleral venous pressure

The decrease in EVP is felt to be 
related to NET inhibition.

79 80

Cornea Verticillata

" Cornea verticillata (lipid micro-deposits in the corneal epithelial layer)

" Rocklatan (netarsudil .02% + latanoprost .005% FDC)TM: ~5% 

" Rhopressa (netarsudil .02%)TM: ~4%

" ~5-9% reported in Rocket 1 and Rocket 2

" Asymptomatic 

" Only visible via biomicroscopy evaluation

" Benign corneal deposits (phospholipidosis) are a familiar outcome with other 

drugs such as amiodarone

81
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85 86

Rho Kinase 

=Brimonidine 

effect=
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Questions Doctors ASK:

" What do you think about neuroprotection?

" Can marijuana be used to treat glaucoma?

" Can patients take their PGAs every other day?

" Should we do MRI9s on patients with normal pressure and glaucoma findings?

" Should we do LPI on all narrow angle patients?

" Can you still have  some variants of angle closure if a patient has a patent PI?

88

What is the Role of Estrogen in Glaucoma

Age of Menopause in Women

89 90
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Lifestyle Factors in Glaucoma; 

Drinking, Diet, Exercise, Smoking
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Cardiopulmonary Associations with Glaucoma
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What9s the Deal with Sleep Apnea and 

Glaucoma?

110

111 112
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How Do Genetics Play into Glaucoma?

117 118

Glaucoma: Which Genes Do We 

Already Know 

" Genes associated with Adult Onset Glaucoma (Autosomal 
Dominant/Monogenic)

" MYOC
" Autosomal Dominant inherited POAG as well as JOAG

" LOXYL1
" Exfoliation syndrome/glaucoma

" Encodes enzyme that crosslinks elastin and collagen

" PMEL

" Premelanosome protein in pigmentary dispersion syndrome/glaucoma

" OPTN
" Optineurin, involved in neuroprotection

" WDR36

" TBK1
" Tank binding kinase 1

" NTG primarily

" All one of these genes account for less than 5% of all cases of adult onset 
glaucoma

" Note-No genetic associations for steroid-induced glaucoma

119

Most Glaucoma is not voiced by monogenic 

programming

" More commonly, POAG is a complex inherited trait with:

" Multiple genes with small effect combining to form <risk=

" Environmental triggers or <turning on= the gene

" Proximity to a given Loci

" All necessary for =Disease= development

" These genes are not the common ones described on the previous 

slides

" Over 127 loci have been identified by Genome Wide Association 
Studies (GWAS)

" -16 of which are targeted by current existing glaucoma drugs

120
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Inheritance of Glaucoma is both Monogenic and Polygenic

Polygenic Disease e.g. POAG has Complex Phenotype and Risk Profiles 

121

A Definitive Diagnosis 
A single gene mutation directly correlates with 

disease phenotype

Presence of mutation               Disease

Absence of mutation                No disease

Polygenic disease
Numerous variants are common

Monogenic disease 
High-risk variant is rare

A Spectrum of Risk
Multiple genes have high correlation with 

single disease trait. A single variant cannot 

indicate disease risk.
Disease risk is a continuous variable 

Pattern of variants determines disease risk

High Risk

Moderate Risk

Low Risk

Mutation

Disease risk

Low High0 Intermediate

Dominant/Recessive

Inheritance

+ epigenetic and 

environmental factors
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Adapted from Arce-Sandoval CR, et al. Clin Res Trials 2021;7: doi: 10.15761/CRT.1000360.
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Genome Wide Association Studies 

GWAS
" Several large population based GWAS are in existence and 

used in this study
" UKB

" Population based study in UK of 500,000 participants

" 7800 POAG vs. 119,000 controls

" ANZRAG
" 3100 cases of European ancestry POAG along with 6750 controls

" Neighborhood GWAS
" Meta analysis from 8 independent datasets of European Ancestry in US

" 3900 POAG vs. 35,000 controls

" BMES
" Population based cohort study of common ocular diseases in people over 

50 in Australia

" Progressa-prospective longitudinal study of genetic risk factors in 
388 patients with early glaucoma

122

GWAS
" Allows pathway analysis for POAG associated risk loci

Som e of these genes have been associated with m echanism s for POAG developm ent

 

 Exam ples:

 -Endoplasm ic reticulum  stress response

 -Extracellular m atrix 

 -Cell adhesion

 -TGF alpha and beta signaling

 -Vascular developm ent

 -Lipid m etabolism

 -Endogenous Nitric Oxide Synthetase) 

 -M itochondrial Function

" However none of them on their own would lead to development of disease
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Methods

" Develop a glaucoma Polygenic Risk Score (PRS)

" Characterize 67,000 Optic Nerve Photographs of UK Biobank 
participants

" Used vertical C/D ratio (VCDR) as an endophenotype for glaucoma 

" Also used genetic data from large genetic study using IOP as endophenotype

" Combined with multitrait analysis of GWAS to identify new genetic loci

" MTAG

124

Results

" In addition to the already established 127 gene loci, this study 
identified another 176 loci from VCDR/IOP/GWAS MTAG

" Optimized the prediction of glaucoma risk by combining correlated or 

associated traits

" Outcome of a Polygenic Risk Score (PRS)

" This PRS had a better prediction ability than any of the input traits 

alone (IOP, VCDR, GWAS)

125

Main Outcomes

" PRS Prediction
" Individuals in the top PRS decile reach an absolute risk of 

glaucoma 10 years earlier than those in the bottom decile 
(6.34 x higher likelihood of having POAG)

" These same individuals in the top PRS decile are at a 15-fold 
increased risk of developing advanced glaucoma 

" PRS predicts glaucoma progression in prospectively 
monitored, early manifest glaucoma cases 

" PRS predicts need for surgical intervention in advanced 
glaucoma cases

" PRS will facilitate a personalized approach for earlier 
treatment of high-risk individuals with less intensive 
monitoring and treatment for lower-risk patients
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Implications For Clinical Care

" Currently, gene based diagnostic tests are available for congenital and 
juvenile POAG

" Monogenic or single gene mutation is sufficient to produce the disease 

phenotype

" Commercially available monogenic test

" What about for everyone else?
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Implications For Clinical Care

" For adult-onset, complex-inherited forms of glaucoma, polygenic risk 
scores are being investigated as a potential tool for personalized risk 

stratifications

" Genetic Eye Disease Panel For Optic Nerve Disease and Early 
Manifest Glaucoma (GEDi-O)

" Available via Ocular Genomic Institute @ Massachusetts Eye and Ear

" 22 genes including inherited retinal diseases

" Glaucoma: 97% sensitivity and 100% specificity
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Anticipated New Commercial Glaucoma 

Genetic Polygenic Risk Score

" Expected Q1 2023

" Cheek Swab

" 2-3 week turn around

" Cost unknown

" Insurance unknown
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NEW PANEL GENETIC DATA

" Comprehensive Genetic Panel

" Personalized polygenic risk score for 
POAG

" Individual analysis of relevant genes and 
variants
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" Family History

" Age

" Ethnicity
" High IOP

" Co-morbidities

DISEASE RISK FACTORS

" Myopia

" Thin Central 

Corneas
" Thin Optic Nerve

" Corticosteroids

" Larger C/D Ratio

" Glaucoma is notoriously difficult to 

diagnose. 

" Lack of standard screening practice 
leads to under & over treatment.

" Over 50%  of cases go undetected  in 

routine eye exams.

THE UNMET NEED HOW TO ADMINISTER

Buccal Swab

Sample sent to Avellino 

high-complexity 

CLIA-certified lab 

Test results back to 

practitioner in online 

portal

Practitioner guides 

treatment based on 

results 

Genetic Counseling 

available

New Panel Genetic Test Delivers:

One Comprehensive Genetic test that determines the presence and risk of glaucoma in 2 - 4 weeks using 
Next-Generation Sequencing Technology

THE REPORT: PRIMARY OPEN ANGLE GLAUCOMA (POAG)

" Monogenic Test Result: The Presence Of The Disease-causing Mutation

" PRS Report: A Personalized Polygenic Risk Score & Individual Analysis Of Relevant Genes And Variants

" Primary Angle-Closure Glaucoma (PACG)

" Normal-tension Glaucoma (NTG)

" Exfoliation Glaucoma (XFG)

" Juvenile Open-Angle Glaucoma (JOAG)

" Pigment Dispersion Glaucoma

GLAUCOMA SUBTYPES TESTED:
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