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Type 2 diabetes mellitus (T2DM) is a global pandemic with 
South-east Asia as its epicentre [1]. Uncontrolled diabetes 
damages the entire vascular tree, leading to microvascular 
complications primarily affecting the small vessels of the 
retina, nerves and kidneys and macrovascular complications 
that involve the larger vessels of the brain or the heart. Not 
only do they contribute to increased morbidity and mortal-
ity, but they also hugely reduce the quality of life of people 
with diabetes. The prevalence of these complications var-
ies across different ethnicities. Diabetic retinopathy is the 
leading preventable cause of blindness amongst working age 
individuals [2] that affects small vessels of the eye and has a 
linear relationship with the duration of diabetes and glyce-
mic control. The prevalence of diabetic retinopathy (DR) is 
lower in Asians compared to their western counterparts [3].

Diabetic retinopathy is a neurovascular complication 
where neuronal injury as a result of inflammation precedes 
clinical microvasculopathy. Pathophysiologic mechanisms 
like inflammation, epigenetic changes and insulin resist-
ance that damage the pancreatic beta-cell also cause organ 
dysfunction, increasing the risk of diabetic retinopathy 
and other vascular complications. The quest to detect and 
predict early damage to the neurovascular tree prior to 
the development of full blown microangiopathy is ongo-
ing [4]. There is a need to evolve strategies for earlier 
detection and treatment of diabetic retinopathy with an 
attempt to not only preserve good vision, but also pre-
vent simultaneous inflammatory and destructive process 
in other organs [4].

There is proven evidence today that inflammation and 
retinal neurodegeneration contribute to diabetic retinal dam-
age in the early stages of DR. Numerous recently identified 
molecular mechanisms may provide direction for the devel-
opment of new early interventions [5].

An interesting study by Tamer Ibrahiem Salem et al. [6] 
published in the present issue evaluated the “Expression pro-
file of microRNAs as promising biomarkers in early detec-
tion as well as potential targets for management of prolifera-
tive diabetic retinopathy”. Whole blood samples from 180 
diabetic patients (60 without DR, 60 with non-proliferative 
diabetic retinopathy (NPDR), 60 with proliferative diabetic 
retinopathy (PDR)) and 60 normal individuals as control 
were tested for gene expressions of miR-21, miR-181c and 
miR-1179 using two-step reverse transcription quantitative 
real-time polymerase chain reaction (RT-qPCR). PDR group 
had much higher levels of microRNA 181c and miRNA 
1179 compared to NPDR and control groups, which  can be 
used to anticipate and follow-up the progression. However, 
miRNA 21 was similar in PDR or controls. Combination of 
miRNA 1179 and miRNA 21 improved the accuracy rate to 
90%. Combination of miR-181c and miR-1179 increased 
the accuracy to 100% in discriminating between PDR and 
NPDR. This study proved that microRNAs may play a role 
in pathogenesis of diabetic retinopathy. It’s likely that in the 
near future, microRNA antagonists or mimics could be used 
to modify DR by reducing its progression and subsequent 
blindness.

Another study by Sincer Abide featured in the current 
issue has highlighted the role of epicardial fat thickness 
for prediction of proliferative diabetic retinopathy [7]. Epi-
cardial fat thickness (EFT) and MHR (monocyte to HDL 
ratio) were analysed in three groups of patients with dia-
betes namely, 36 without DR (NDR), 35 with proliferative 
DR (PDR) and 41 with non-proliferative DR (non-PDR). 
Monocyte counts, HDL, mean MHR and EFT values of 
NDR, non-PDR and PDR groups were significantly differ-
ent. Study concluded that MHR and EFT were significantly 
increased in proliferative DR and negatively correlated with 
NDR. Authors recommend that increased EFT may be used 
to predict the presence of PDR in type 2 DM.

A recent large real-world study by Chawla et al. pub-
lished in Prim Care Diab Europe [8] established relationship 
between diabetic retinopathy, microalbuminuria and other 
modifiable risk factors. A significant association between 
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presence of microalbuminuria, BMI, glycemic control, 
diabetes duration, peripheral neuropathy and the degree of 
retinopathy was highlighted. The study suggested that the 
presence of microalbuminuria be used as a simple clini-
cal biomarker for the development of proliferative diabetic 
retinopathy.

Artificial intelligence has come a long way today, aid-
ing healthcare professionals on many fronts. An interesting 
study by Sangeethaa and Jothimani [9] published in the 
present issue highlights the importance of artificial intel-
ligence in the detection of exudates from clinical fundus 
images using machine learning algorithms in diabetic mac-
ulopathy. The main aim of this study is to assist in diagnos-
ing DR using a computer-aided technique (AI) by detection 
of hard exudates. Methodology of the study focuses on the 
identification of the yellow lipids that include hard exu-
dates. The classifier is provided with images of diseased 
retina as input, and it produces the output as exudates or 
non-exudates. Support vector machine (SVM) and multi-
layer perceptron (MLP) interpret the images to accurately 
predict the presence of exudates and non-exudates. Fun-
dus images are pre-processed to get the filtered, contrast 
enhanced image. Then, for the detection of hard exudates, 
features such as blood vessel segmentation implement mor-
phological operation by measuring the size of the lesion, 
and optic disc (OD) are measured and eliminated by com-
paring the parameters with the size of the lesions. Sub-
sequently, segmented images are used as an input to the 
classifier such as SVM and MLP, which classifies and gives 
output about the presence or absence of the exudates. SVM 
and MLP classifiers collected 140 images from real-time 
databases from Aravind Eye Hospital, Coimbatore, with an 
accuracy of 88% and 95% respectively.

In the recent times, digital innovations include 5th gener-
ation (5G) telecommunication networks, Internet of Things 
(IoT), and artificial intelligence (AI), with immense poten-
tial for creating an inter-dependent ecosystem. These digital 
innovations have revolutionized the model of eye care [10].

A recently published study by Chawla et al. [11] “Trained 
nurse–operated tele ophthalmology screening approach as a 
cost-effective tool for diabetic retinopathy” highlighted the 
role of teleophthalmology for economical screening for dia-
betic retinopathy in developing countries. The photographs 
taken on a dilated fundus using an approved imaging camera 
by a trained health care provider and streaming them through 
the Internet to a specialty eye centre or ophthalmologist for 
reporting enabled basic screening for the presence of dia-
betic retinopathy on a large scale. Telescreening for diabetic 
retinopathy is fast emerging as a cost-effective, accurate, 
and reliable method for diabetic retinopathy screening and 
could be the way forward in developing countries like India 
where the delivery of cost-effective eye care to patients with 
diabetes in a practical and viable mode is a huge challenge. 

The study proposed that large scale adoption of tele ophthal-
mology should be encouraged as a means towards providing 
low-cost access to DR screening for timely detection as well 
as management of DR  to reduce the menace of this devastat-
ing, vision-threatening condition.

Diabetic retinopathy is an often-overlooked microvas-
cular complication of diabetes, essentially because of its 
silent asymptomatic course in early disease. Regular screen-
ing and early detection is a key factor that can attempt to 
change the trajectory of its progression to prevent eventual 
blindness. Advancements in technology and biosciences 
have opened a wide vista of diagnostic as well as manage-
ment approaches. Molecular biology has thrown up new 
biomarkers that can serve as not only effective screening 
tools but also treatment targets for future strategies aimed 
at preventing progression from NPDR to PDR and vitre-
ous haemorrhage, diabetic maculopathy and vision loss. 
Digital innovations incorporating artificial intelligence have 
brought forward teleophthalmology as an important means 
for screening and diagnosis of diabetic retinopathy aiding 
in its optimal management. It’s time that we take proactive 
steps in incorporating newer advancements into our clinical 
practice and more research needs to be encouraged in this 
rapidly emerging arena.
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