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Controlled Before-After Studies, Interrupted Time Series

Cohort Studies, Case Control Studies

Cross-Sectional Studies

Case Series, Case Reports

Expert Opinion




CLINICAL SCIENCES

The Ocular Hypertension Treatment Study 2Rcues express

A Randomized T'rial Determines That Topical Ocular Hypotensive
Medication Delays or Prevents the Onset of Primary Open-Angle Glaucoma
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Latanoprost for open-angle glaucoma (UKGTS):
a randomised, multicentre, placebo-controlled trial

David F Garway-Heath, David P Crabb, Catey Bunce, Gerassimos Lascaratos, Francesca Amalfitans, Nitin Anand, Auguste Azvara-Blance,
Rupert R Bourne, David C Broadway, lan A Cunliffe, Jeremy P Diamond, Scott G Fraser, Tuan A Ho, Keith B Martin, Andrew [ McNaught, Amil Neg;,
Krishra Patel, Richard A Russell, Ameet Shabh, Poul G Spry, Katsuposhi Suzuki, Edward TWhite, Richard PWormald, Wen Xing, Thierry G Zeven
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Worsening field of vision (right eye)
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Worsening field of vision (left eye)

Saunders et al, PMID: 24282228






Selective laser trabeculoplasty versus eye drops for first-line @ ®
treatment of ocular hypertension and glaucoma (LiGHT): |
a multicentre randomised controlled trial

Gus Gazzard, Evgenia Konstantakopoulou, David Garway-Heath, Anurag Garg, Victoria Vickerstaff, Rachael Hunter, Gareth Ambler, Catey Bunce, m
Richard Wormald, Neil Nathwani, Keith Barton, Gary Rubin, Marta Buszewicz; on behalf of the LiGHT Trial Study Group*

74% drop-free at 3 years

Gazzard et al. Lancet (London, England) 6736, 1-12 (2019)
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Khawaja et al. Ophthalmology 127, 748-757



One size
doesn’t fit all!




| Non-Remdomized Controlled Trials

Controlled Before-After Sludies, Interrupted Time Series
Cmss-Gectional Studies
Cage Sparies, Coge Heporis

Expert Dpinkon

What’s best on average?’
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‘Simple’ versus
‘complex’ POAG



‘'Simple’ POAG — MYOC
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CRISPR-Cas9-based treatment of myocilin-
associated glaucoma

Ankur Jain®, Gulab Zode™', Ramesh B. Kasetti®, Fei A. Ran®, Winston Yan®, Tasneem P. Sharma®, Kevin Bugge®,
Charles C. Searby®, John H. Fingert?, Feng Zhang®, Abbot F. Clark®, and val C. Sheffield®®
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Histochemical Analysis of Glaucoma Caused
by a Myocilin Mutation in a Human Donor Eye

Carly ]. wun der Heide, BS, " Wallace LM, Alward, MD," Miles Flamme-Wiese, BSE,"* Mepan Riker, BS,"
Masreen A. Syed, MDY, " Michael G| Anderseom, PhD, "7 Eeith Carter, MDD, FACS ' Markus H. Euehn, PRI,
Edwin M. Stone, MD, PRI, Robert F, Mullins, PhDD," "~ Johm H. Fingert, MD, PhDD
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Ophthalmology Glaucoma  Volume 1, Number 2, September/October 2018
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‘Complex’ POAG
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Khawaja et al, Nature Genetic 2018
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The Journal of Clinical Investigation RESEARCH ARTICLE

Angiopoietin receptor TEK mutations underlie primary
congenital glaucoma with variable expressivity

Tomokazu Souma,™ Stuart W. Tompson,’ Benjamin R. Thomson,"? Owen M, Siges,” Krishnakumar Kizhatil,? Shinji Yamaguchi,”
Liang Feng,* Vachiranee Limviphuvadh,” Kristina M. Whisenhunt,” Sebastian Maurer-5troh,* Tammy L. Yanavitch,®

Luba Kalaydjieva," Dimitar N. Azmanowv,"" Simone Finzi," Lucia Mauri,” Shahrbanou Javadiyan,® Emmanuelle Souzeauw,*

Tiger Zhou,® Alex W. Hewitt,”"" Bethany Klass,' Kathryn P. Burdan,*™ David A. Mackey,™™ Keri F. Allen,” Janathan B. Ruddle,™
Sing-Hui Lim, ™ Steve Rozen,"™ Ithanh-Nhat Tran-Viet,” Xiaorong Liu,® Simon John,*" Janey L. Wiges,” Francesca Pasutto,”
Jamie E. Craig,” Jing Jin,"* Susan E. Quagegin," and Terri L. Young?'®
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: Lymphangiogenesis loci

Predict response to SLT?
(ARVO 2025 ') _
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Multitrait analysis of glaucoma identifies new risk
loci and enables polygenic prediction of disease
susceptibility and progression

Jamie E. Craig"®, Xikun Han®3%, Ayub Qassim @Y, Mark Hassall 2", Jessica N. Cooke Bailey©7,
Tyler G, Kinzy?, Anthony P. Khawaja =5, Jiyuan Ané, Henry Marshall ', Puya Gharahkhami 2,
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/Inception 43% true
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Personalised population screening
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Predicting disease prognosis

CLIMICAL SO1EMNCES

The Ocular Hypertension Treatment Study
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Patient Demographics

Name Mone ‘

Age Mone ‘

Note: All demographic information is oplional
excepl age.

Clinical Measurements

IOP (mmHg) None >
CCT (pm) None »
_Veriical C:D Ratio None 3‘.
| PSD (dB) MNone »

Ocular Hypertension Treatment Study Group 2007;114:10-19.e2.
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Glaucoma Risk Alleles in the Ocular
Hypertension Treatment Study

Todd E. Scheetz, PhD,"* Ben Faga, BS,"* Lizette Ortega, BS,” Ben R. Roos, BS," Mae O. Gordon, PhD,”
Michael A. Kass, MD,* Kai Wang, PhD,*” John H. Fingert, MD, PhD'**

Ophthalmology  Volume 123, Number 12, December 2016

Scheetz TE, et al. Ophthalmol. 2016; 123:2527-2536.



Hazard Ratio 95% Confidence Interval P Value

Age (decade) 1.40 1.14—-1.71 0.0011
Gender (male) 1.53 1.05-2.23 0.025

I0P (per 2.7 mmHg [SE]) 1.28 1.03—1.46 0.021

CCT (per 37 um [SE]) ka7 1.30—-1.89 0.0000028
Vertical cup-to-disc ratio (per 0.19 [SE]) 1.62 1.33—-1.96 0.00000096
B ok e e G ' v e e P = g-00—-45 e
TMCOI (per risk allele) 1.3 1.28—-2.34 0.00036

3-fold increased risk
(for 2 risk alleles)

or 12 mmHg higher IOP!

Scheetz TE, et al. Ophthalmol. 2016; 123:2527-2536.




ReseaEn JAMA Ophthalmol. doi:10.1001/jamaophthalmol.2024.4376
Published online November 7, 2024.
JAMA Ophthalmology | Original Investigation

Primary Open-Angle Glaucoma Polygenic Risk Score
and Risk of Disease Onset
A Post Hoc Analysis of a Randomized Clinical Trial

Sayuri Sekimitsu, MD; Nabil Ghazal, BS; Kanza Aziz, MB, BS; Yan Zhao, M5;

Rishabh K. Singh, MD; John H. Fingert, MD, PhD; Mae O. Gordon, PhD; Michael A. Kass, MD;
Todd Scheetz, MS, PhD: Ayellet V. Segre, PhD; Louis R. Pasquale, MD; Janey L. Wiggs, MD, PhD;
James D. Brandt, MD: Nazlee Zebardast, MD, M5
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Publishied online Movember 7, 2024
Jama Ophthalmology | Criginal Investigation

Primary Open-Angle Glaucoma Polygenic Risk Score
and Risk of Disease Onset
A Post Hoce Analysis of a Randomized Clinical Trial
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Marshall, H. N. et al. High Polygenic Risk Is Associated with Earlier Initiation and Escalation of Treatment in Early Primary Open-Angle Glaucoma.
Ophthalmology 130, 830—836 (2023).



Survival probability
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Visual field follow-up time, y

Siggs, O. M. et al. Association of High Polygenic Risk With Visual Field Worsening Despite Treatment in Early Primary Open-Angle Glaucoma. JAMA
Ophthalmology 141, 73-77 (2023).
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Results: caffeine ~ IOPcc

Lowest intake*Q1: Ref

°Q2:
°Q3:
°Q4:
Highest °Q5:
intake P-trend = 0.01

Adjusted for: age, sex, ethnicity, smoking status, frequency of alcohol intake,
physical activity, deprivation index, BMI, systolic blood pressure, diabetes



Results: caffeine ~ glaucoma

Lowest intake *Q1: Ref

°Q2:
°Q3:
°Q4:
Highest *Q5:
intake P-trend = 0.59

Adjusted for: age, sex, ethnicity, smoking status, frequency of alcohol intake,
physical activity, deprivation index, BMI, systolic blood pressure, diabetes



nature LETTERS
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Genome-wide analyses identify 68 new loci
associated with intraocular pressure and improve
risk prediction for primary open-angle glaucoma

Antheny P. Khawaja© "%, Jessica N. Cooke Bailey @3, Nicholas J. Wareham®, Robert A. Scott?,
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Gene;environment interaction:

N=75,686

Q1 IOP PRS

P

interaction

= 0.01

240 320 400 480
Caffeine intake (mg/day)

OR of glaucoma

N=105,205

PRS
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interaction

= 0 0003
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Caffeine intake (mg per day) in WebQ

Kim J, Aschard H, Kang JH, et al. Ophthalmology. 2021;128(6):866-876
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23andMe-

Glaucoma

b POWERED BY 23AMDME RESEARCH

Glaucoima is a group of eye conditions that cocurs when the nerve in the back of the eye (callad the optic
nerve) is damaged, most commoenly due 1o high eye pressure, Dplic nerve damage can cause gradual vision
loss that may start as blind spots or loss of side (perpherzl] vizion and worsen over time.

/\ Anthony, your genetic result is
associated with a typical likelihood
\ — of developing glaucoma.

An estimated 159 of people with genetics and other factors ke yours develop glaucoma by their
80=, This s based on data from male 23andMe ressarch participants of Morthern African/Ceantral
& Westermn Asian descent.

(1594
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—Ia

0% 168%
TYPICAL RANGE

This estimate is based an currently availlable data and may be updated aver time.
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Genomics enabling personalised care

CIR | 95% £1)

Population || Risk Personalised || Personalised
screening stratification || treatment lifestyle advice
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