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INTRODUCTION
Diabetic retinopathy is a very common, potentially preventable, long-
term, microvascular complication of Diabetes Mellitus and a leading 
cause of visual disability and blindness. (1)

Diabetic retinopathy is frequently accompanied by lipid exudation. (2) 
Elevated serum lipid levels are associated with an increased risk of 
retinal hard exudate in persons with diabetic retinopathy. Although 
retinal hard exudate usually accompanies diabetic macular oedema, 
increasing amounts of exudate appear to be independently associated 
with an increased risk of visual impairment. (3) 

The elevated lipid levels are also associated with endothelial 
dysfunction, which appears to play an important role in the 
pathogenesis of diabetic retinopathy, particularly in relation to the 
breakdown of blood-retinal barrier. The association between serum 
lipid levels and diabetic retinopathy has been investigated in few 
studies. Some studies show a positive relationship between serum 
cholesterol and low-density lipoprotein levels and retinal hard 
exudation. Other studies show serum triglyceride levels as being 
important in the progression of retinopathy. Certain other studies show 
no relationship between serum lipid levels and diabetic retinopathy. (4)
This study aimed to determine the relationship between plasma lipid 
profile and the severity of diabetic retinopathy in type 2 diabetes 
patients.

MATERIALS AND METHODS
The study was conducted in The Ophthalmology Outpatient 
Department (OPD) and In Patient Department (IPD), Smt. Kashibai 
Navale Medical College and General Hospital, Narhe, Pune, after 
obtaining ethical clearance. A written consent was taken from all 
subjects and the details of the procedure were explained to them. The 
study was conducted on 120 people, 40 diabetics with varying grade of 
retinopathy (group 1), 40 diabetics with no retinopathy (group 2) and 
40 healthy individuals as controls (group 3).

Criteria for inclusion were patients with Type 2 Diabetes Mellitus, 
aged between 40-80 years, duration of diabetes more than 5 years with 
a clear view of the retina.

Patients with ocular conditions causing hazy fundus view (cataract; 
cloudy media), those with previous history of laser or vitero retinal 
surgery and those on anti-hyperlipidemic drugs were excluded from 
the study.

Considering, the inclusion and exclusion criteria, the subjects were 
selected for the study. After taking Written informed consent, the 
demographic details and detailed history were taken. Then the visual 
acuity as well as refractive error in both eyes were assessed using 
Snellen's visual acuity chart and Autorefractometer respectively. 
Detailed ocular examination was done on slit lamp biomicroscope and 
recorded. After that, the Intraocular pressure was measured by non-
contact tonometry. Dilated funds examination using Indirect 
ophthalmoscope was done and OCT scanning was done whenever 
needed. Fasting blood sample were collected under asepsis from the 
anterior cubital vein using disposable syringe to assess lipid profile and 
blood sugar level. 

Lipid profile of patients was tabulated under the following headings:
Serum cholesterol, Serum triglycerides, Serum HDL, LDL, VLDL.
Dyslipidemia was defined using NCEP ATP III guidelines as: 
Total cholesterol ≥ 200 mg/dl 
Triglycerides ≥ 150 mg/dl
HDL cholesterol < 40 mg/dl 
LDL cholesterol ≥ 100 mg/dl 
VLDL ≥ 30 mg/dl

The data obtained was compared statistically on the openepi software 
by applying the one-way ANOVA test. 

RESULTS:
Subjects were divided into 3 groups:
Group 1: diabetics with diabetic retinopathy.
Group 2: diabetics without retinopathy 
Group 3: nondiabetics
Mean age in each group was 63.43 ± 10.2, 63 ± 7.79 and 63 ± 9.3 years.

The sex distribution in patients with diabetic retinopathy is shown 
above. Out of 40 patients present in this group, 29 were males and 11 
females. 
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Serum cholesterol and VLDL were significantly greater (p < 0.05) in 
diabetics with retinopathy than in those without. There was also a 
significant difference in both values in diabetics with retinopathy as 
compared to non-diabetics. The values were greater in diabetics 
without retinopathy than in controls but not statistically significant (p > 
0.05). 

There was no statistical significance in the difference in the 
Triglycerides and HDL values among any of the three groups, however 
their values were found to be higher in diabetics with retinopathy.

There was a significant difference between LDL values in diabetics 
with retinopathy as compared to controls but no significant difference 
between that in diabetics with retinopathy compared to diabetics 
without retinopathy or between diabetics without retinopathy and 
controls. 

Thus, concluding that Serum cholesterol and VLDL were found to be 
significantly higher in diabetics with retinopathy.

DISCUSSION
Hyperglycemia and dyslipidemia are two major metabolic disorders 
seen in patients with diabetes mellitus. The role of diabetic 
dyslipidemia in the development of microvascular complications has 

(5)received much less attention. 

Out of 40 patients present in this group, 29 (72%) were male and 11 
(28%) females. Similar male preponderance was also seen in the 

(13) (14) (15)CURES Eye study,  UKPDS study  Gupta et al  and the Andhra 
(16)Pradesh Eye Disease study (APEDS). 

The present study showed statistically significant correlation between 
diabetic retinopathy and raised total cholesterol level. The mean total 
cholesterol was higher in group 1 as compared to group 2 and group 3. 
Increased cholesterol level was associated with all grades of 

(9)retinopathy.  Al-Bdour et al  also found significant correlation 
between higher levels of serum total cholesterol and retinopathy. 

(10)However, Larsson et al (1999)  and Hove et al (2004) found no 
(17)association between total cholesterol with diabetic retinopathy.  

Kulshreshtha et al (1979) observed raised levels of cholesterol in 
(18)patients of Diabetic Retinopathy.  The significantly raised serum 

cholesterol in diabetics with and without retinopathy can be attributed 
to increased flow of glucose and fatty acids to liver due to lack of 
insulin.

The present study showed statistically significant correlation between 
diabetic retinopathy and raised VLDL level. The mean VLDL was 
higher in group 1 as compared to group 2 and group 3.  In contrast, in a 

study done by E.N. Cetin et al. there was no significant difference 
(26)VLDL in diabetics with retinopathy and those without. 

The mean triglyceride level was also higher in group 1 as compared to 
group 2 and group 3. However, this correlation was not statistically 
significant. The raised Triglyceride level is due to increased blood 
viscosity and altered fibrinolytic activity which leads to formation of 
hard exudates. Also, triglycerides incorporate into cell membrane 
altering its fluidity and permeability which leads to haemorrhage and 

(12) (13) (20)oedema.  Rema et al (CURES eye study)  and Haddad et al  found 
that both serum triglyceride (p= 0.001) levels and total cholesterol (P= 
0.014) were higher in patients with diabetic retinopathy as compared to 
those without diabetic retinopathy.

The HDL level in all three groups was nearly similar. Similarly, 
Larsson et al (1999) and Hove et al (2004) showed no association of 

(17)HDL with diabetic retinopathy. 

The mean serum LDL level was clinically significant in group 1 as 
compared to group 3, and was higher but not clinically significant 

(15)when compared with group 2. Gupta et al  demonstrated that 
diabetics with raised LDL levels showed higher prevalence of Diabetic 
retinopathy (38%) compared to others (28.3%). Dornan et al (1982) 
first showed an association of LDL cholesterol with diabetic 
retinopathy. Sachdev & Sahni (2010) proved that cholesterol and LDL 
are risk factors for retinal hard exudates in Type II DM in North Indian 

(19)population. 

Hyperglycaemia and its biochemical sequelae either alter endothelial 
function directly or influence endothelial cell functioning indirectly by 
affecting the pathways of growth factors, cytokines and vasoactive 

(22)agents . Endothelial dysfunction is also a well-known finding in 
hypercholesterolemic patients, and it is believed that multiple factors 
contribute to this, including increased inactivation of nitric oxide by 
radicals and inhibition of nitric oxide formation by different 

 (23)mechanisms . It was reported that the peroxidation of lipids in 
lipoproteins in the vascular wall leads to local production of reactive 
carbonyl species that mediate recruitment of macrophages, cellular 
activation and proliferation, and chemical modification of vascular 
proteins by advanced lipoxidation end-products which affect both the 

 (24)structure and function of the vascular wall . Consequently, it was 
proposed that, hyperlipidemia might contribute to  diabetic 
retinopathy and macular oedema by endothelial dysfunction and 
breakdown of the blood retinal barrier leading to exudation of serum 

 (25)lipids and lipoproteins

CONCLUSION
The present study demonstrated statistically significant correlation 
between diabetic retinopathy and hypercholesterolemia. With the 
advent of systemic lipid lowering therapy over the last decade, there 

(21)may be potential for medical therapy also.   Keech et al (2007) 
showed that lipid lowering agents like fenofibrate decreases the 
progression of diabetic retinopathy. There is some anecdotal evidence 
of the effect of lipid lowering agents in reducing hard exudates.  
Further studies are required to establish the causal relationship 
between dyslipidemia and diabetic retinopathy. If established, these 
data can lend additional support to current treatment guidelines 
recommending aggressive lowering of elevated lipids among diabetic 
patients. Rigorous lipid control, in addition to its known health benefits 
in preventing cardiovascular disease, may also lessen ocular morbidity 
and associated health care costs, thereby potentially improving quality 
of life and vision among people with type 2 diabetes. 
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