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Epidemiology
• The number of people with diabetes has risen from 280 million in 2010 to 347 

million in 2014 1,2


• 10% population in HK 3


• Diabetic retinal complications are the leading cause of blindness amongst 
working-age diabetics


• 2.6% blindness attributable to diabetes4 (up to 3 million cases each year 5)


• Overall prevalence of 34.6% for any DR amongst which 10.2% was vision-
threatening 6
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Risk Factors: Non-modifiable
• Duration of disease


• <5 years of disease: 17-28.8%


• >15 years of disease: 77.8-97.5% 1


• Type I DM (insulin-dependent or juvenile type)


• Type I DM for ≥ 20 years increased the risk of any DR by 2.7 times, PDR by 15 times, DMO by 5 
times and vision-threatening DR by 8.7 times compared with type 2 DM for < 10 years 2


• Age


• Rarely start before puberty


• Genetics


• Gender (M>F)
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Risk Factors: Modifiable
• Poor glycaemic control (HbA1C)


• Diabetic Control and Complications Trial – intensive control reduced risk of retinopathy 
by 76% and slowed progression by 54%


• However, sudden improvement in control may be associated with progression of 
retinopathy due to increase in serum insulin-like growth factor


• Other cardiovascular diseases – hypertension, dyslipidaemia, obesity


• Habits - physical inactivity, smoking


• Pregnancy


• Co-existing diabetic complications


• Nephropathy



Wilson and Jungner classic screening criteria
1. The condition sought should be an important health problem. (DR is the leading cause of blindness amongst working 

age)


2. There should be an accepted treatment for patients with recognised disease. (laser and surgery)


3. Facilities for diagnosis and treatment should be available. (yes)


4. There should be a recognisable latent or early symptomatic stage. (NPDR)


5. There should be a suitable test or examination. (dilated fundal exam, fundus photos)


6. The test should be acceptable to the population. (non-invasive)


7. The natural history of the condition, including development from latent to declared disease, should be adequately 
understood. (yes)


8. There should be an agreed policy on whom to treat as patients. (yes)


9. The cost of case-finding (including diagnosis and treatment of patients diagnosed) should be economically balanced in 
relation to possible expenditure on medical care as a whole.


10. Case-finding should be a continuing process and not a “once and for all” project.



WHO- screening of disease
The WHO recommends that screening should be done for any condition that 
is an important health problem, has an effective treatment that can be 
delivered early, usually before symptoms of the condition are apparent, when 
facilities for diagnosis and treatment are available, when screening is feasible 
and cost-effective, and when subjects can be followed up longitudinally 

Wilson JM, Jungner G. Principles and practice of screening for disease. Geneva: World Health Organization; 1968 




Screening for DR - When
• Within 5 years of diagnosis (ADA, AAO)


• Annual screening (AAO, ENSP)



Screening methods
• Dilated fundal exam by ophthalmologist 

• Gold standard


• Cons: impossible to cover whole diabetic 
population


• 7-field stereoscopic photos 

• Gold standard (especially in research)


• Compared to ophthalmologist’s exam, sensitivity 
of 20-53% and specificity of 90-100% 


• Cons: time-consuming, high rate of ungradable 
photos



Screening methods
• Digital fundus photography1-3


• Single field (usually 45-50 degrees): sensitivity of 74% to 86% and specificity 
of 92% to 95% compared with gold standard; and this increases to almost 
100% for sight-threatening diseases


• Two/four-field photos can increase sensitivity and specificity further


• Ultrawide field fundus imaging (100-200 degrees)


• Artificial intelligence automated screening: sensitivity 80% to 100% and 
specificity 77.3% to 99.1% 4
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Risk assessment and management programme (RAMP)

• Started in 2010


• For all DM patients FU in GOPC


• Over 80% patients in HK FU in public sector, and over 50% in primary care


• Holistic-screening programme for various diabetic complications (including 
renal diseases, examining feet and eyes), monitoring of associated CVS risks 
(e.g. BP), and educating patients about lifestyle modification



DR screening
• Visual acuity (VA) using ETDRS chart


• Habitual and pin-hole


• Digital fundus photo


• Pupils dilated unless otherwise contraindicated


• Non-stereoscopic colour photo


• Two 45-degree fundus photo, centered at macula 
and disc respectively

Gangwani	R	et	al;	Diabetic	retinopathy	screening:	global	and	local	perspective.	HKMJ	22	(6):	486-495



Fundus photo screening at RAMP
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1. Hard exudate within one disc 
diameter of the centre of the fovea or 
2. Microaneurysm or dot 
haemorrhage within one disc 
diameter of the centre of fovea in the 
presence of visual acuity of ≤6/12 in 
the absence of any other obvious 
cause 
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Mild NPDMR (R1)
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Moderate NPDMR (R2)
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Moderate NPDMR (R2)+ Mild ME (M1)
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Severe NPDMR (R2.5)+ ME (M1)
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PDMR (R3)+ ME (M1)
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PDMR (R3)
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PDMR (R3)+ photocoagulation (P)

Wong TY, Sun J, Kawasaki R, Ruamviboonsuk P, Gupta N, Lansingh VC, Maia M, Mathenge W, Moreker S, Muqit MMK, Resnikoff S, Verdaguer J, Zhao P, Ferris F, Aiello LP, Taylor HR. Guidelines on Diabetic 
Eye Care: The International Council of Ophthalmology Recommendations for Screening, Follow-up, Referral, and Treatment Based on Resource Settings. Ophthalmology. 2018 Oct;125(10):1608-1622. doi: 
10.1016/j.ophtha.2018.04.007. Epub 2018 May 24. PMID: 29776671.



Wong TY, Sun J, Kawasaki R, Ruamviboonsuk P, Gupta N, Lansingh VC, Maia M, Mathenge W, Moreker S, Muqit MMK, Resnikoff S, Verdaguer J, Zhao P, Ferris F, Aiello LP, Taylor HR. Guidelines on Diabetic 
Eye Care: The International Council of Ophthalmology Recommendations for Screening, Follow-up, Referral, and Treatment Based on Resource Settings. Ophthalmology. 2018 Oct;125(10):1608-1622. doi: 
10.1016/j.ophtha.2018.04.007. Epub 2018 May 24. PMID: 29776671.



PDMR (R3)+ ME (M1)

Wong TY, Sun J, Kawasaki R, Ruamviboonsuk P, Gupta N, Lansingh VC, Maia M, Mathenge W, Moreker S, Muqit MMK, Resnikoff S, Verdaguer J, Zhao P, Ferris F, Aiello LP, Taylor HR. Guidelines on Diabetic 
Eye Care: The International Council of Ophthalmology Recommendations for Screening, Follow-up, Referral, and Treatment Based on Resource Settings. Ophthalmology. 2018 Oct;125(10):1608-1622. doi: 
10.1016/j.ophtha.2018.04.007. Epub 2018 May 24. PMID: 29776671.



Referral protocol

with digital fundus photo

with digital fundus photo



HK Reference Framework for Diabetes Care for Adults in Primary Care Settings 



Quiz time!
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• R0M0



Quiz time!



Quiz time!

• R1M0
microaneurysm
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• R1M0

microanuerysm

Cotton wool spot
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• R2M1
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• R3M1

NVD

Blot h’age

Exudate and 
thickening
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Quiz time

• R2.5M0

Blot h’age IRMA

Cotton wool spot



Treatment 

• Diabetic retinopathy

• PRP

• When:

• Proliferative disease

• High risk pre-proliferative disease e.g. opposite eye complicated, before operations


• Diabetic maculopathy

• Laser – focal/grid

• Intravitreal injection

• Anti-vascular-endothelial growth factor

• Steroid



Summary

• Diabetic retinal complications are the leading causes of blindness amongst 
working age


• Up to 40% diabetic patients have some form of diabetic retinopathy, 
although sight-threatening in only around 10% of them

• Region-wide screening programme can identify those who truly need 

specialist care

• Standardised classification system

• Standardised referral protocol



Thank you


