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Abstract 

Introduction: Diabetic Retinopathy is one of the major causes of visual impairment and blindness in 

Indians suffering from Diabetes mellitus. Early detection and treatment are the key to stop its 

progression. Onset and progression of Diabetic Retinopathy can be assessed by regular HbA1c tests in 

every three months, Duration of diabetes, Hypertension, Hypercholesterolemia. This study assess 

association between HbA1c levels and severity of Retinopathy.  

Materials and Methods: this was a progressive study conducted in Maharajah’s Institute of Medical 

Sciences, Vizianagaram, Andhra Pradesh over a period of 1 year. Total 100 patients suffering from Type 

2 diabetes mellitus and visiting institution were included in this study. HbA1c, Fasting and post prandial 

blood glucose, lipid profile were tested in all the subjects. Ophthalmological fundus examination was 

done using slit lamp biomicroscopy and indirect ophthalmoscopy in all patients. Patients were followed 

up for 1 year for progression of disease. 

Results: there was a strong association between high and uncontrolled levels of HbA1c and severity of 

Diabetic retinopathy. A statistically significant association was found (p < 0.01). however, retinopathy 

was not related to HbA1c alone. There were other risk factors like duration of diabetes, 

Hypercholesterolemia which also contributed to the progression.  

Conclusion: HbA1c levels > 7.0% was significantly associated with Diabetic Retinopathy. The severity 

of retinopathy was dependent on Blood glucose levels and duration of diabetes.  Strict control of HbA1c 

levels is crucial to prevent diabetic retinopathy and its vision impairing complications.  

 

Introduction 

Diabetes mellitus is defined by World Health 

Organization as a metabolic disorder characterized 

by Chronic hyperglycemia with disturbed 

carbohydrate, protein and fat metabolism
1
. India 

has estimated 77 million Diabetes patients. India 

has 17.5% of global Diabetic patients
2
. Prevalence 

for all age groups worldwide is 2.9% expected to 

raise to 4.5% by year 2030. Most appropriate 

method to check Diabetes status is calculating 
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HbA1c levels. It tells better idea about Diabetic 

control than Fasting and Post prandial Blood 

Glucose levels.  Various methods have been used 

to screen Diabetic Retinopathy and Maculopathy 

which includes Direct ophthalmoscopy, Fundus 

camera, Optical coherence tomography (OCT)
3
. 

Criteria for diagnosing and staging Diabetic 

Retinopathy is given by Early Treatment Diabetic 

Retinopathy Study (EDTRS)
4
.  

Association between HbA1c and different types of 

Diabetic Retinopathy, Maculopathy has hardly 

been studied. Is this study we are correlating the 

effect of HbA1C on different types of Retinopathy 

in a study conducted in Maharajah’s Institute of 

medical Sciences, Vizianagaram, Andhra Pradesh.  

Advanced Glycation end products including 

HbA1c, gets deposited in various areas and cause 

many conditions including Diabetic Retinopathy
5
. 

So, severity and duration of Diabetes in subjects 

without proper diabetic control is seen to be 

correlating to Diabetic retinopathy with increased 

risk. This study assesses this risk in patients 

visiting our medical college. 

 

Material and Methods 

Sampling, Statistical Methods, Inclusion and 

Exclusion Criteria 

This was a Cohort study done at Maharajah’s 

Institute of Medical Sciences, Vizianagaram, 

Andhra Pradesh, India, after obtaining ethics 

committee approval over one-year period. This 

study was conducted with combined work of 

Department of Biochemistry and Department of 

Ophthalmology. Institutional ethics committee 

approval was taken before study and written 

informed consent was taken from all the study 

participants. During each follow up visit patient 

underwent evaluation at both Biochemistry and 

Ophthalmology Department. 100 subjects from 

general population with findings of Diabetic 

Retinopathy were enumerated based on multistage 

random sampling, which was assessed based on 

their level of HbA1c. 

Inclusion criteria included all the diabetes mellitus 

patients visiting OPD, both newly diagnosed and 

those on treatment. Their fasting blood glucose or 

HbA1c levels confirmed Diabetes mellitus. 

Patients with other morbidities like Hypertension 

were excluded from the study. All the selected 

patients with Diabetes underwent a detailed 

anterior segment and fundus examination.  

 

Methodology 

All the subjects of the study were tested for 

fasting blood glucose and HbA1c. a written 

informed consent was obtained from each 

individual prior to their participation. A detailed 

medical and Ophthalmic history, including 

duration, Treatment, other systemic illness, were 

taken.  

Detailed Biochemical investigations was done 

which included Fasting and Post prandial Blood 

glucose, HbA1c, Total serum Cholesterol (TC), 

High density lipoprotein (HDL), Low density 

lipoprotein (LDL), Serum Triglycerides (TG), 

Micro and macro albuminuria. 

Later they were sent to Department of 

Ophthalmology for a detailed Ophthalmological 

examination. Diabetic Retinopathy was diagnosed 

in the subjects as per Modified Early Treatment 

Diabetic Retinopathy study 
6
.  

Detailed Ophthalmological examination for both 

eyes were conducted including best corrected 

visual acuity, anterior segment slit lamp 

examination, gonioscopy, Intra ocular pressure 

measurement with the help of applanation 

tonometry. Pupil was dilated and Retinal 

examination was done with indirect 

Ophthalmoscopy.  

 

Results 

100 patients with Diabetes mellitus were studied. 

Those with Retinopathy were found to be 37%. 

Patients were classified as those with NPDR 

Retinopathy, PDR Retinopathy and Maculopathy. 

Average HbA1c levels in severe NPDR was 6.8 

(3%). PDR was 7.4 (5%) and Clinically 

significant macular edema (CSME) was 9.8 (1%) 

(P=0.03). Retinopathy group included subjects 

with severe NPDR (n=3), PDR (n=5), Clinically 
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significant macular edema (n=1). Correlation 

between clinically significant macular edema and 

HbA1c was statistically significant (p<0.03). It 

was also noted during the study, Duration of 

Diabetes played a key role. Those with increased 

duration of Diabetes with uncontrolled status and 

newly diagnosed diabetic patients were found tobe 

significantly higher HbA1c levels compared to 

other patients.  

 

Table 1: HbA1c levels and number of patients 

HbA1c No. of patients Percentage 

Less than 8 58 58% 

8 to 10 32 32% 

More than 10 10 10% 

 

 
 

Table 2: Correlation of incidence of Retinopathy/maculopathy 

Retinopathy/Maculopathy No. of patients HbA1c 

NPDR 3% 6.8 

PDR 5% 7.4 

Maculopathy 1% 9.8 
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HbA1c levels was found to be statistically 

relevant in case of Clinically significant macular 

edema (CSME) (p=0.003). Distribution of 

Retinopathy was found to be 43% with Disease 

greater than 15 years, 42% with disease greater 

than 10 years and 15% in those who have 

Diabetes mellitus less than 10 years duration. 

Retinal detachment was also noted in 1 patient 

when follow-up was done after 8 months. 

On final analysis, our study showed longer 

duration of Diabetes mellitus, male sex 

predominance, poor glycemic control, high 

HbA1c levels are important risk factors among the 

subjects for the progression of Diabetic 

Retinopathy. Patients with age between 50 – 60 

years was 35%, 40 – 50 years 29 %, 10% in 

extreme age group. Males were 67% compared to 

33% female patients. Increased Triglycerides were 

seen in 27% of patients with Retinopathy.  

 

Discussion 

In recent times, Biochemistry investigative 

procedures have seen a drastic improvement with 

new innovations and developments. One of such 

development is HbA1c test. It tells accurately, the 

Diabetes status of the patient from past 3 months. 

Recently HbA1c test has gained importance in 

Diabetes treatment and also to assess onset and 

progression of the disease
7
. HbA1c when 

compared to measurement of glucose levels, 

accurately tells the level of hyperglycemia at 

which the prevalence of Diabetic Retinopathy 

increases
8,9

.  In this study we evaluated the 

association of HbA1c with occurrence of Diabetic 

Retinopathy. There are very less studies 

conducted correlating this association.  

Duration of diabetes mellitus is greatly associated 

with Retinopathy and its related complications. 

Even previous epidemiological studies have found 

similar risk factors like duration of Diabetes and 

higher HbA1c levels independently for Non 

proliferative Diabetic Retinopathy (NPDR), 

Macular edema and Proliferative Diabetic 

Retinopathy (PDR)
10

.  

In uncontrolled Diabetes, excess Glucose present 

in blood and tissues react with tissue proteins to 

create Glycated end products and HbA1c. this 

keeps on forming as long as there is uncontrolled 

Diabetes. So strict glycemic control, is strongly 

associated with decreased micro vascular 

complications associated with Diabetes. Anita et 

al. studies the same association and found 

Advanced glycation index (AGI) to be strongly 

related to severity of Diabetic Retinopathy
10

. 

Similar correlation was also noted in study 

conducted by Priyadarshini et al
11

. Earlier reports 
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have also proved that prevalence of Diabetic 

retinopathy increased significantly when HbA1c 

was noted in between 6.0% to 7.0%.  Further 

extensive studies concluded HbA1ccut off as 

6.5% as sufficiently sensitive parameter and 

specific to identify all those Diabetic patients who 

are at risk of developing Diabetic Retinopathy
11

.  

Other risk factors such as Hypercholesterolemia, 

hypertension, Obesity and Nephropathy in patients 

with Diabetic Retinopathy can worsen the state of 

eye. So, addressing all the above-mentioned risk 

factors plays a key role in arresting the 

progression of Diabetic Retinopathy 
12

. Extra Care 

should be taken in children with diabetes because 

they will have longer duration of diabetes
11,13

.  

Inflammation is another risk factor. Chronic 

inflammation sets in due to collection of Glycated 

end products in Retina and elsewhere. Chronic 

inflammation caused changes at the biochemical 

and molecular level causing Retinopathy and 

vision loss in such patients
14

. Its also seen that 

Fluctuation in plasma glucose levels causes 

progression of Diabetic retinopathy more than 

Diabetic nephropathy in Diabetic patients
15

.  

Derangement of Serum cholesterol, low density 

lipoproteins, high density lipoproteins, 

triglycerides is seen to be associated with patients 

with retinopathy compared to those without 

Retinopathy. Its also seen in a study conducted by 

Amin ZA et al
16

 conducted in Pakistan population.  

Overall, we come to understanding that HbA1c 

levels really assesses the Diabetic status of the 

patients suffering from Diabetes mellitus. As 

duration also plays a key role in progression of 

diabetes, monitoring HbA1c levels for every 3 

months over the course of time, will have a 

significant help in understanding progression of 

Retinopathy.  

The findings of our study probably have benefit in 

Diabetic Retinopathy screening programs. In 

screening programs, Diabetes patients with 

HbA1c. 8.0% can be targeted for sight threatening 

retinopathies. Those patients with HbA1c >7.0% 

can be kept under regular supervision and regular 

fundus examination every 6 months, can help in 

understanding progression of Retinopathy and 

early intervention in arresting the progression of 

the disease. 

 

Conclusion 

Diabetic Retinopathy in one of the most common 

sight threatening complication in patients with 

Diabetes mellitus. Duration of Diabetes, HbA1c 

levels are 2 key points which help in assessing the 

progression of Retinopathy. Regular check up and 

keeping log of HbA1c levels every three months 

along with Detailed ophthalmological examination 

every 6 months to one year is essential in 

detecting the progression of Retinopathy. Rigid 

control of HbA1c along with other risk factors has 

to be stressed. There was less awareness about the 

importance of HbA1c tests among diabetic 

patients who come from villages and older 

population compared to Urban and young 

population.  
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