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Current management



Currentevidence-basedmanagement



Currentevidence-basedmanagement



Only 12% of untreated 

converted to POAG

Kass MA, et al. Arch Ophthalmol. 2002;120:701–13



75% of placebo group 

did not progress

15% of treated group 

progressed

Garway-Heath DF, et al. Lancet 2015; 385:1295-304.
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Saunders et al, PMID: 24282228
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Worsening field of vision (left eye)



Which treatment?



74% drop-free at 3 years

Gazzard et al. Lancet (London, England) 6736, 1–12 (2019)



Months post laser
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Average response

Khawaja et al. Ophthalmology 127, 748–757 



One size 
doesn’t fit all!



=
What’s best on average?



Precision Medicine Initiative (2015)



‘Simple’ versus 
‘complex’ POAG



‘Simple’ POAG MYOC







Boese EA, Alward WLM, Fingert JH. Gonioscopy-assisted transluminal trabeculotomy (GATT) for myocilin 

juvenile glaucoma. Ophthalmol. Glaucoma. 2021: 127248.



‘Complex’ POAG



112 unique loci

Khawaja et al, Nature Genetic 2018



Lymphangiogenesis loci

ANGPT1  

ANGPT2 

VEGFC

Angiogenesis

MAGENTA P = 7.3x10-5

Khawaja et al, Nature Genetic 2018



Control

Absent Schlemm’s canal, 

normal TM



Schlemm's canal important in adult IOP

•TM not primary site of outflow obstruction?

•Explains non-response to SLT, iStent?

•Can variants predict response to treatment?

•Schlemm's canal as a treatment target?

Lymphangiogenesis loci

ANGPT1  

ANGPT2 

VEGFC

Predict response to SLT?

(ARVO 2025!)



15x







Personalised population screening



EGS Screening Task Force



Ocular Hypertension Treatment Study Group 2007;114:10–19.e2. 

Predicting disease prognosis



TMCO1 (P = 2.4x10-87)

Khawaja et al, Nature Genetics, 2018 



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



3-fold increased risk 

(for 2 risk alleles)

Equivalent to 33 years 

older!

or 0.43 larger CDR!

or 12 mmHg higher IOP!
Scheetz TE, et al. Ophthalmol. 2016; 123:2527–2536.







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).

Rx commencement Rx escalation



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).



N = 500,000

22 centres

Prospective cohort study

Eye measures supplement







Results: caffeine ~ IOPcc

•Q1:  Ref

•Q2: -0.02 mmHg (-0.10, 0.07)

•Q3:  0.03 mmHg (-0.05, 0.12)

•Q4: -0.10 mmHg (-0.19, -0.01)

•Q5: -0.10 mmHg (-0.19, -0.01)

P-trend = 0.01

Adjusted for: age, sex, ethnicity, smoking status, frequency of alcohol intake, 

physical activity, deprivation index, BMI, systolic blood pressure, diabetes

Lowest intake

Highest 

intake



Results: caffeine ~ glaucoma

•Q1:  Ref

•Q2: 0.97 (0.87-1.10)

•Q3: 1.03 (0.92-1.15) 

•Q4: 1.03 (0.91-1.15) 

•Q5: 1.01 (0.90-1.14)

P-trend = 0.59

Adjusted for: age, sex, ethnicity, smoking status, frequency of alcohol intake, 

physical activity, deprivation index, BMI, systolic blood pressure, diabetes

Lowest intake

Highest 

intake



10-80

10-60

10-40

10-20

P-value

Chromosome

Genome-wide 

significance

Polygenic risk score (PRS)



Gene-environment interaction: 
caffeine

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

Pinteraction 

= 0.01
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= 0.0003









5 million 

adults

£20/p



Risk 

stratification

Personalised 

treatment

Population 

screening

Genomics enabling personalised care

Personalised 

lifestyle advice



Thank you



312 loci 
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