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Background: Diabetic retinopathy is a major micro-vascular complication of diabetes accounting for its leading cause of irreversible 

blindness worldwide. Assessing the risk factors of diabetic retinopathy, particularly modified risk factors, is important for early intervention 

to reduce the onset and progression of diabetic retinopathy. Subjects and Methods: Twenty eight Patients with newly diagnosed type 2 

diabetes mellitus without any signs of retinopathy were identified from outpatient services of department of Medicine and Twenty eight 

Patients with newly diagnosed type 2 diabetes mellitus with retinopathy were identified from outpatient services of department of 

Ophthalmology along with Twenty eight healthy subjects were taken as controls. Results: Increased levels of Triglycerides and High density 

lipoprotein cholesterol were observed in both set of patients with newly diagnosed type 2 diabetes mellitus (with or without diabetic 

retinopathy) as compared to the healthy subjects which were statistically significant. Conclusion: Triglycerides and high density lipoprotein 

cholesterol is associated with the increased incidence in diabetes mellitus subjects. 
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Introduction 

 
India is going to become the diabetic capital of the world. 

According to the WHO, 72 million people were affected by 

diabetes mellitus in India in the year 2017, a figure expected 

to almost double to 134 million by 2025, the largest number 

in any country in the world. Almost two third of all Type 2 

and almost all Type 1 diabetics are expected to develop 

diabetic retinopathy  over a period of time.[1,2] Diabetic 

retinopathy is a major micro-vascular complication of 

diabetes accounting for its leading cause of irreversible 

blindness worldwide. Assessing the risk factors of diabetic 

retinopathy, particularly modified risk factors, is important 

for early intervention to reduce the onset and progression of 

diabetic retinopathy. Several population-based 

epidemiological studies have investigated the risk factors of 

diabetic retinopathy.[3] Visual disability associated with 

diabetes mellitus is a significant public health problem. 

Diabetic retinopathy is one such visual disability which has 

got significant adverse effect on quality of life of these 

patients. Pathogenesis of diabetic retinopathy is 

multifactorial and various hypotheses have been proposed. 

Despite the fact that this complication of diabetes mellitus is 

largely preventable, no definitive evidence has been 

proposed till date for its etiology.  Derangement of lipid 

profile levels are known to cause endothelial dysfunction 

due to reduced bioavailability of nitric oxide and this 

endothelial dysfunction has been suggested to play a role in 

retinal exudates formation in diabetic retinopathy but this 

role of dyslipidemia in causation is also controversial.[4] 

Aim of the present study was to evaluate the level of serum 

lipid profile in patients with newly diagnosed type 2 

diabetes mellitus with and without retinopathy. 

 
Subjects and Methods 

 
This present study was conducted in the Department of 

Ophthalmology, World College of Medical Sciences 

Research and Hospital, Jhajjar, in collaboration with the 

Department of Medicine and Biochemistry during the 

period from February 2019 to June 2019. Twenty eight (28) 

Patients with newly diagnosed type 2 diabetes mellitus 

without any signs of retinopathy were identified from 

outpatient services of department of Medicine and Twenty 

eight (28) Patients with newly diagnosed type 2 diabetes 

mellitus with retinopathy were identified from outpatient 

services of department of Ophthalmology along with 28 

healthy subjects were taken as controls. Diabetic 

retinopathy was diagnosed after doing detailed dilated 

fundoscopic examination as per the standard criteria.[5] 
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Biochemical parameters studied: 

After an overnight fasting 5 ml of venous blood sample was 

collected for the estimation of fasting plasma glucose, 

HbA1c and lipid profile were studied for following 

parameters. 

 

1. Blood Glucose by GOD-POD methods.[6]  

2. Glycated Haemoglobin (GHb) by cation exchange resin 

methods.[7]  

3. Total Cholesterol (TC) by enzymatic end point 

CHODPOD methods.[8] 

4. Triglyceride (TG) by enzymatic glycerol phosphate 

oxidase/peroxidase methods.[9] 
5. High Density Lipoprotein-Cholesterol by direct 

enzymatic end point method.[10,11] 

6. Low Density Lipoprotein -Cholesterol by Friedewald’s 

formula.[12]  

7. Very low Density Lipoprotein -Cholesterol by 

Friedewald’seqution.  

LDL-c = Tc - HDL-c (TG/5) 

 

Statistical analysis: 

Statistical analysis of data was performed using the SPSS-

16. For comparison of parameters between the diabetic with 

retinopathy, without retinopathy and normal healthy 

subjects, students t test was used. Statistical significance 

was considered at a ‘p’ value of <0.05 was considered 

significant. 

 
Results & Discussion 

 
Table 1: Shows the Mean & S.D. of with or without diabetic 

retinopathy 

Variable  

 

Diabetic 

retinopathy 

(N=28) 

Without 

retinopathy 

(N=28) 

P 

value 

 

Mean ± S.D. Mean ± S.D.  

Age in Years 54.1±8.4 52.6±6.7 NS* 

Fasting blood sugar 
(mg/dl) 

152.3±44.9 
 

146.9±54.7 
 

0.76* 

HbA1c (%) 9.8±2.75 9.04±1.98 0.54* 

Triglycerides (mg/dl) 167.74±52.7 

 

154.72±6.02 

 

0.78* 

Total cholesterol 
(mg/dl) 

182.9±50.57 
 

178.12±39.47 
 

0.72* 

Low density 

lipoproteins cholesterol 
(mg/dl) 

113.5±36.05 

 

106.3±32.4 

 

0.42* 

High density 

lipoproteins cholesterol 
(mg/dl) 

38.5±12.2 

 

38.77±11.34 

 

0.12* 

Very low density 

lipoproteins cholesterol 

(mg/dl) 

35.2±10.4 

 

29.0±9.21 0.09* 

{Statistically significant (p<0.05), * Not Significant (p>0.05)} 

 
A total of 84 subjects were included; 28 Patients with 

diabetic retinopathy and 28 Patients without diabetic 

retinopathy and 28 healthy subjects. The mean age of with 

or without diabetic retinopathy and healthy subjects was 

(54.1±8.4), (52.6±6.7) & 38.4 ±5.42 respectively [Table 1-

3]. Similarly, the Mean±S.D. of fasting blood sugar in 

patients with or without diabetic retinopathy and healthy 

subjects was {(152.3±44.9), (146.9±54.7) & (87.59+20.3)};  

HbA1c was {(9.8±2.75), (9.04±1.98) & (5.9+0.62)}, 

triglycerides were {(167.74±52.7), (154.72±6.02) & 

(133.27±57.6)}; total cholesterol was {(182.9±50.57), 

(178.12±39.47) & (167.55±28.7)}; low density lipoprotein 

cholesterol was {(113.5±36.05), (106.3±32.4) & 

(96.8±16.5)}; high density lipoprotein cholesterol was  

{(38.5±12.2), (38.77±11.34) & (46.1±9.7)} and very low 

density lipoprotein cholesterol was {(35.2±10.4), 

(29.0±9.21) & (25.7±8.3)} respectively from table (1,2&3). 

A statistically significant difference was found in mean 

HbA1C and FBS in patients without retinopathy and 

healthy subjects (p<0.001; p<0.001) and in patients with 

diabetic retinopathy and healthy subjects (p<0.001; 

p<0.001). The difference was statistically not significant in 

between without retinopathy and with diabetic retinopathy 

(p=0.76; p=0.54) respectively. A statistically significant 

difference was found in mean high density lipoprotein-

cholesterol value in patients without retinopathy and healthy 

subjects (p=0.03) and in diabetic retinopathy and healthy 

subjects (p=0.03). The difference was statistically not 

significant in between without retinopathy and with diabetic 

retinopathy (p=0.12). On comparing between with diabetic 

retinopathy and without retinopathy, it was observed that 

triglycerides levels were significantly increased (p>0.05), 

whereas low density lipoprotein and total cholesterol were 

not found to be significantly raised (p=0.42; p=0.72) 

respectively. This suggests that only increased triglycerides 

is associated with the increased incidence of diabetic 

retinopathy in diabetes mellitus subjects and not low density 

lipoprotein and total cholesterol. 

 
Table 2: Shows the Mean & S.D. without diabetic retinopathy 

and healthy subjects 

Variable  

 

Without 

retinopathy 

(N=28) 

Healthy 

Subjects 

(N=28) 

P 

value 

 

Mean ± S.D. Mean ± S.D.  

Age in Years 52.6±6.7 38.4 ±5.42 NS* 

Fasting blood sugar 

(mg/dl) 

146.9±54.7 

 

87.59+20.3 <0.001 

HbA1c (%) 9.04±1.98 5.9+0.62 <0.001 

Triglycerides 
(mg/dl) 

154.72±6.02 
 

133.27±57.6 
 

<0.04 

Total cholesterol 

(mg/dl) 

178.12±39.47 

 

167.55±28.7 

 

0.24* 

Low density 
lipoproteins 

cholesterol (mg/dl) 

106.3±32.4 
 

96.8±16.5 
 

0.20* 

High density 
lipoproteins 

cholesterol (mg/dl) 

38.77±11.34 
 

46.1±9.7 0.03 

Very low density 
lipoproteins 

cholesterol (mg/dl) 

29.0±9.21 25.7±8.3 
 

0.07* 

{Statistically significant (p<0.05), * Not Significant (p>0.05)} 
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Figure 1: Shows the mean value of fasting blood sugar. 

 

Table 3: Shows the Mean & S.D. with diabetic retinopathy and 

healthy subjects 

Variable  

 

Diabetic 

retinopathy 

(N=28) 

Healthy 

Subjects 

(N=28) 

P value 

 

Mean ± S.D. Mean ± S.D.  

Age in Years 54.1±8.4 38.4 ±5.42 NS* 

Fasting blood 

sugar (mg/dl) 

152.3±44.9 

 

87.59+20.3 <0.001 

HbA1c (%) 9.8±2.75 5.9+0.62 <0.001 

Triglycerides 

(mg/dl) 

167.74±52.7 

 

133.27±57.6 

 

<0.04 

Total cholesterol 

(mg/dl) 

182.9±50.57 

 

167.55±28.7 

 

0.31* 

Low density 
lipoproteins 

cholesterol 

(mg/dl) 

113.5±36.05 
 

96.8±16.5 
 

0.23* 

High density 

lipoproteins 

cholesterol 
(mg/dl) 

38.5±12.2 

 

46.1±9.7 0.03 

Very low density 

lipoproteins 

cholesterol 
(mg/dl) 

35.2±10.4 

 

25.7±8.3 

 

0.08* 

{Statistically significant (p<0.05), * Not Significant (p>0.05)} 

 

 
Figure 2: Shows the mean value of HbA1c. 

 

 
Figure 3: Shows the mean value of Lipid profile. 

 

[Table 1-3 & Figure 3] compares the levels of total 

cholesterol, triglycerides, high density lipoprotein 

cholesterol, low density lipoprotein cholesterol and very 

low density lipoprotein cholesterol in patients with or 

without diabetic retinopathy and  healthy subjects. On 

comparing between with diabetic retinopathy and healthy 

subjects, it was observed that triglycerides levels and high 

density lipoprotein cholesterol level were significantly 

increased (p<0.04,p=0.03)respectively where as low density 

lipoprotein cholesterol, very low density lipoprotein 

cholesterol and total cholesterol were not found to be 

significantly raised (p=0.20; p=0.07; p=0.24)respectively. 

This suggests that mainly increased triglycerides level and 

high density lipoprotein cholesterol levels are associated 

with the increased incidence of diabetic retinopathy in 

diabetes mellitus subjects as compared to healthy subjects 

and not low density lipoprotein cholesterol, very low 

density lipoprotein cholesterol and total cholesterol. On 

comparing between patients of diabetes mellitus without 

diabetic retinopathy and healthy subjects, it was observed 

that triglycerides levels and high density lipoprotein 

cholesterol level were significantly 

increased(p<0.04,p=0.03)respectively where as low density 

lipoprotein cholesterol, very low density lipoprotein 

cholesterol and total cholesterol were not found to be 

significantly raised (p=0.23; p=0.08; p=0.31)respectively. 

This suggests that mainly raised triglycerides level and high 

density lipoprotein cholesterol are associated in diabetes 

mellitus subjects as compared to healthy subjects and not 

low density lipoprotein cholesterol, very low density 

lipoprotein cholesterol and total cholesterol. Various studies 

have proven the role of elevated serum lipids with macro 

vascular complications of diabetes mellitus like coronary 

artery disease but, studies of association of lipids with 

specific micro vascular complications of diabetes mellitus 

like retinopathy have shown varying results. Dornan et al 

(1982),[13] first showed the an association of low density 

lipoprotein  cholesterol with diabetic retinopathy. In 

Wisconsin epidemiological study of diabetic retinopathy, 

Klein et al (1999),[14] correlated raised cholesterol levels 

with macular hard exudates. Early treatment diabetic 

retinopathy study associated low density lipoprotein and 
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total cholesterol with the onset and severity of retinal hard 

exudates (Chew et al, 1966).[15] Severity of retinopathy was 

positively associated with triglycerides in type I diabetes 

mellitus and negatively associated with high density 

lipoprotein choestrol in DCCT/ EDIC cohort (Lysons et al, 

2004).[16] In Wisconsin epidemiological study of diabetic 

retinopathy, Klein et al (1999),[14] correlated raised 

cholesterol levels with macular hard exudates. Early 

treatment diabetic retinopathy study associated low density 

lipoprotein and total cholesterol with the onset and severity 

of retinal hard exudates (Chew et al, 1966).[15] Severity of 

retinopathy was positively associated with triglycerides in 

type I diabetes mellitus and negatively associated with high 

density lipoprotein cholesterol in DCCT/ EDIC cohort 

(Lysons et al, 2004).[16] Mohan et al (1984),[17] reported an 

association between raised low density lipoprotein and 

macular edema in the Indian population. Later Rema et al 

(2006),[18] showed association of triglycerides with diabetic 

retinopathy and low density lipoprotein with diabetic 

macular edema in Chennai Urban Rural Epidemiology 

Study Eye study (CURES). However, Larsson et al 

(1999),[19] and Hove et al (2004),[20] found no association 

between triglycerides, total cholesterol and high density 

lipoprotein cholesterol with diabetic retinopathy. 

Kulshreshtha et al (1979),[21] observed raised levels of 

cholesterol and NEFA (non esterified fatty acids) in patients 

of diabetic retinopathy. Benarous et al (2011),[22] reported 

that phospholipids are not associated with diabetic 

retinopathy but with Clinically significant macular oedema. 

Sasongko et al (2011),[23] showed that apolipoprotein AI is 

inversely related and apolipoprotein B is directly related to 

diabetic retinopathy and are strong biomarkers of diabetic 

retinopathy than lipid profile in Australian population. Ozer 

et al (2009),[24] found no correlation between serum lipids 

and macular edema in diabetic patients. Sachdev&Sahni 

(2010),[25] proved that total cholesterol and low density 

lipoprotein are risk factors for retinal hard exudates in Type 

2 diabetes mellitus in North Indian population. Keech et al 

(2007),[26] showed that lipid lowering agent like finofibrate, 

decreases the progression of diabetic retinopathy. Uçgun et 

al (2007),[27] showed that total cholesterol and low density 

lipoprotein are elevated in patients with macular edema and 

hard exudates. In the present study, it was found that total 

cholesterol, triglycerides and low density lipoprotein 

cholesterol levels were higher in patients with or without 

diabetic retinopathy as compared to the healthy subjects. 

This is due to the increased flow of glucose and fatty acids 

to liver due to lack of insulin. Decreased clearance of 

triglycerides and low density lipoprotein cholesterol is due 

to over production of apolipoprotein B and low lipoprotein 

lipase activity. On comparing between diabetic retinopathy 

and healthy subjects it was observed that triglycerides levels 

were significantly increased (p<0.04), whereas low density 

lipoprotein and total cholesterol were not found to be 

significantly raised (p=0.20; p=0.24) respectively. The 

raised triglyceride levels leads to increased blood viscosity 

and altered fibrinolytic activity which leads to formation of 

hard exudates. Also, triglycerides incorporate into the cell 

membrane, altering its fluidity and permeability which leads 

to hemorrhage and oedema. This also leads to endothelial 

cell dysfunction and local inflammatory response releasing 

cytokines and growth factors which are responsible for 

neovascularisation in retina (Joussen et al, 2001).[28] In the 

present study ,total cholesterol and low density lipoprotein 

levels were not found to be significantly raised in those with 

diabetic retinopathy as compared to those without diabetic 

retinopathy. This study suggests the role of increased 

triglycerides and high density lipoprotein cholesterol and 

not total cholesterol and low density lipoprotein in the 

incidence of retinopathy in Type 2 diabetes mellitus. The 

mechanisms by which high serum lipids cause the 

development and progression of diabetic retinopathy are not 

fully understood. It has been postulated that an increase in 

blood viscosity and alterations in the fibrinolytic system 

occur in hyperlipidaemia and lead to the formation of hard 

exudates.[29] Also, incorporation of triglycerides into the cell 

membrane may lead to changes in membrane fluidity and 

leakage of plasma constituents in the retina.[30] This results 

in haemorrhage and oedema in the retina. Also, high lipid 

levels are known to cause endothelial dysfunction through a 

local inflammatory response,[31,32] with subsequent release 

of cytokines and growth factors, hypoxia, etc. In animal 

models it has been shown that endothelial dysfunction in the 

diabetic vasculature results in blood–retinal barrier 

breakdown.[32-34] 

 

Conclusion 

 

Various studies have proven the role of elevated serum 

lipids with macro vascular complications of diabetes 

mellitus like coronary artery disease but, studies of 

association of lipids with specific micro vascular 

complications of diabetes mellitus like retinopathy have 

shown varying results.  Our study suggests that both 

triglycerides and high density lipoprotein cholesterol are 

increased in newly diagnosed type 2 diabetes mellitus 

irrespective of with or without diabetic retinopathy. 
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