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Although DR 
is traditionally 
regarded as a 

microvascular disease, 
one of the first stages 

involves neurodegeneration 
characterized by 

neural apoptosis and 
reactive gliosis
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DIABETIC RETINOPATHY

Diabetic retinopathy (DR) — a 
common microvascular complication 

of diabetes mellitus — is the leading 
cause of vision loss in middle-aged and 
elderly people. 

The lifetime risk of developing DR is 50–60% 
in those with type 2 diabetes mellitus and up to 
90% in those with type 1 diabetes mellitus (T1DM), 
but only 5–10% of DR cases will progress to the 
sight-threatening stages of the disease. The 
most important risk factors are long duration of 
diabetes, hyperglycaemia and hypertension.

DR is classified as mild, moderate or severe 
non-proliferative DR or proliferative DR. At any 
stage, patients might develop diabetic macular 
oedema (DME), which involves exudation 
and oedema at the macula (the central focal 
point of the retina). Depending on the stage, 
routine fundoscopic examination can reveal 
microvascular lesions, oedema and leakage of 
vascular content (hard exudates), ischaemic 
damage of the nerve fibre layer (which appears 
as ‘cotton wool’ spots) and neovascularization. 
Optical coherence tomography facilitates 
detailed analysis of the structural changes.

DR and associated vision loss impairs health-related 
quality of life (HR-QOL) and physical, emotional 
and social well-being. Studies have estimated a 
reduction in HR-QOL of 20–30% if DR affects the 
eye that has worse vision and up to 50% if it affects 
the eye that has better vision.

The development of anti-VEGF therapy was one 
of the biggest breakthroughs in ophthalmology, 
but issues related to cost-effectiveness remain. 
Innovative strategies for screening and treating 
early-stage disease is important to prevent 
DR-associated vision loss.

Laser photocoagulation 
aimed at preserving 
vision is the standard 
treatment for 
proliferative DR and DME 
that do not involve the 
foveal centre. The mechanism 
of action is not fully understood but may involve 
improvement of hypoxia and haemodynamic 
changes. If the fovea is at risk, intravitreal 
anti-VEGF therapy — aimed at suppressing 
neovascularization — is the first-line treatment, 
and might even reverse vision loss. Intraocular 
steroid injection to suppress inflammation is a 
valid second-line therapy. Vitrectomy surgery 
can be used for severe complications, including 
vitreous haemorrhages and retinal detachment.

Optimal control of blood pressure 
and blood glucose in individuals with 
diabetes remains the cornerstone 
for preventing the development 

and arresting the progression of DR. 
Intensive therapy to control glucose 

levels (glycated haemoglobin A1c levels 
of ~7%) in patients with T1DM reduces the 

onset of new DR by ~75% and the progression of 
existing DR by 50%.
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Thickening and dysfunctioning of the 
basement membrane, endothelial injury and 
pericyte loss cause microaneurysms and dot 
intraretinal haemorrhages 

Severe endothelial damage 
and the predominance of 
vasoconstrictors lead to 
hypoxia and ischaemia
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Screening of people with 
diabetes using techniques such 
as retinal fundus photography 
is recommended, although the 

best technique is still debated. Systemic 
screening programmes can reduce 
blindness from diabetes by 30–50%, which 
would translate to a reduction of >10% of 
all cases of blindness in adults.

Complex 
pathophysiological 

mechanisms triggered by 
hyperglycaemia underlie 
the development of DR 
and include increased 
levels of free radicals, 
advanced glycosylation 
end products, pro-
inflammatory factors, 
glutamate (excitotoxicity), 
vasoconstrictors, vascular 
endothelial growth factor 
(VEGF), and genetic and 
epigenetic factors
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