
INTRODUCTION:
Diabetic retinopathy, one of the most common microvascular 
complications ofdiabetes mellitus, was the foremost cause of 
blindness in the working age group.World wide prevalence of 

1DR was expected to increase to 5.4% by 2025 .

Diabetes Control and Complications Trial reporter that only 
~11% of total risk ofDR could be explained by glycemic 
exposure, and the remaining 89% might begenerated by other 

2potential factors

In 1952, Kieding et al, rstly had reported the involvement of 
serum lipids in theprogression of DR. In Early Treatment 
Diabetic Retinopathy Study (ETDRS),elevated serum lipid 
levels were reported to be associated with retinal 
hardexudates. The aim of the study is to evaluate the 
relationship between variouscomponents of serum lipids with 

3Dr .

High serum lipid levels have also been proposed as a risk 
factor for DR. High lipid levels are known to cause endothelial 
dysfunction due to a reduced bioavailability of nitric oxide 
and this endothelial dysfunction was suggested to play a role 

4in retinal exudate formation in Dr .

It was also 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 also 
chemical modication of vascular proteins by advanced 
lipoxidation end-products which affect both the structure and 

5function of the vascular wall .

Consequently, it was proposed that, hyperlipidaemia might 
contribute to DR andmacular edema (ME) by endothelial 

dysfunction and breakdown of the bloodretinal barrier 
leading to exudation of serum lipids and lipoproteins

AIM OF THE STUDY
To study the association of serum lipids with retinal hard 
exudates formation,occurrence of clinically signicant 
macular oedema (CSME) and severity ofdiabetic retinopathy 
(DR) in type 2 diabetes.

MATERIALS AND METHODS:
This is a hospital based prospective study conducted in 
Government Regional Eye Hospital, Visakhapatnam. 
Duration of the study is from September 2020 to March 2021 
,with study population of 100.

Patients diagnosed with diabetes mellitus Type 2 diabetes 
willing to undergo dilated fundus examination and fundus 
photographs were included in the study. Patients having any 
active infection, co-existing ocular disorders (uveitis, hazy 
media),retinal disorders like retinal vessel occlusions, retinitis 
pigmentosa, patients on lipid lowering agents, recent ocular 
surgeries (< 6 months duration) and hypertension were 
excluded from the study Best-corrected visual acuity (BCVA) 
was assessed using illuminated Snellen's chart. Detailed 
fundoscopy was done both with indirect ophthalmoscope with 
20D lens and slit lamp biomicroscope with 78D lens. Fundus 
photographs taken.

Patients were divided into two groups; 
Group 0: without retinopathy, 
Group 1: with retinopathy of any stage. 
Patients with DR were further grouped using the modied 
Early Treatment of Diabetic Retinopathy Study (ETDRS) 
protocol as follows:
Group 1 patient with mild-moderate non-proliferative diabetic 
retinopathy(NPDR),
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Group 2 patients with severe NPDR and
Group 3 patients with proliferative diabetic retinopathy (PDR).
Patients were assessed for the presence of clinically 
signicant macular edemausing slit-lampbiomicroscopy 
assessment with a 78D lens. The denitionutilized in 
diagnosing CSME was thepresence of one or more of the 
following:
1.  Retinal thickening at or within 500 microns of centre of 

macula.
2.  Hard exudates at or within 500 microns of centre of the 

macula if associated withadjacent retinal thickening.
3.  Zone or zones of retinal thickening 1-disc area in size, at 

least part of which iswithin one-disc diameter of centre of 
macula.

Patients were then grouped as either Group 0 no retinopathy, 
Group 1 retinopathypresent but no features of CSME and 
Group 2 CSME present.

Serum lipid measurements were done using fasting samples, 
to analyse totalcholesterol, cholesterol components and 
triglycerides. For the purpose of analysisdyslipidaemia was 
dened as serum total cholesterol >160mg/dl, Triglyceride 
levels>150mg/dl, LDL levels >100mg/dl and HDL<40 for men 
and <50 for women mg/dl.

RESULTS:
Total 100 patients fullling the inclusion criteria were included 
in the study.

Age range is of 35-80 and mean Standard Deviation (SD) of 
56.41 (+9.91) years.

Male to female ratio is 1.27:1

Table 1: Sex Distribution Of The Patients 

Dyslipidemia was present in 45/100 (45%) patients.

Diabetic retinopathy of any severity was found in 42/100 (42%) 
patients, with mild to moderate NPDR in 26/100 (26%), severe 
NPDR in 8/100 (8%) and PDR in 8/100 (8%).

Figure 1: Classication Of Dr Patients

DISTRIBUTION OF RETINAL CHANGES:
Out of 42 patients hard exudates and CSME were seen in 28 
and 17 patients respectively.

Figure 2: Distribution Of Retinal Changes Among The 
Patients

LIPID PARAMETERS AND DIABETIC RETINOPATHY:

Table 2:distribution Of Retinal Changes With Lipid 
Parameters

Results were analysed using Anova test. Retinal hard 
exudates formation was found to have statistically signicant 
correlation with the presence of dyslipidemia (p=0.02), 
increased cholesterol (p=0.002) and LDL levels (p=0.001). 
The occurrence of CSME showed a statistically signicant 
correlation with dyslipidemia (p=0.04) and increased LDL 
levels (p=0.04).

Neither occurrence of dyslipidemia nor the increased levels of 
the various components of serum lipids showed a statistically 
signicant correlation with high Triglyceride levels or Low 
HDL-C or increasing severity of diabetic retinopathy.

DISCUSSION
The prevalence of diabetic retinopathy in our study was 42%. 
Similar results were found in studies conducted by Jyothi 

7Idiculla et al, which have shown prevalence of 42.7% .

In our study we have found that elevated total cholesterol was 
signicantly associated with retinal hard exudates. Elevated 
LDL cholesterol and presence of dyslipidemia showed 
association with CSME and retinal hard exudates. These nd 

8 9concurrence with studies like the ETDRS and WESDR . Like 
the results of our study, the WESDR study did not nd a 
correlation between serum lipids and the increasing severity 
of diabetic retinopathy.

Some recent studies have shown lipid lowering drugs to 
signicantly cause regression of hard exudate deposits and 

10improvement in vision 

ETDRS report, Chew et al stated that patients with high total 
cholesterol and LDL levels were more likely to have retinal 

8hard exudates compared to patients with normal lipid prole
Hove et al reported no signicant association between DR, 
triglycerides, HDL and total cholesterol in diabetic population 

11in Denmark 

On the contrary, in the Chennai Urban Rural Epidemiology 
Study, Rema et al showed that mean cholesterol, triglyceride 
and non-HDL levels were higher in patients with DR compared 

12to those without DR 

Other studies showed that retinal exudates or ME was 
13associated either with LDL or total cholesterol, or both

CONCLUSION
Ÿ Our study ndings have added to the growing evidence 

that dyslipidemia andspecically increased total 
cholesterol and LDL are signicant risk for thedevelopment 
of retinal hard exudates and CSME.

Ÿ However, there was no signicant association between 
serum lipids and severityof diabetic retinopathy.

Ÿ Lipid lowering agents may help in reducing the occurrence 
of these retinalchanges.
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sex No. of patients

Males 56

Females 44

    Serum lipid levels Retinal hard exudates CSME

 High Total Cholestrol        14/28 (50%) 9/17(52.9%)

 High LDL-C       22/28 (78.5%) 11/17(64.7%)

 High TG      18/28(64.7%) 3/17(17.6%)

 Low HDL      6/28(21.4%) 2/17(11.7%)

  X 29GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME - 10, ISSUE - 08, AUGUST- 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra



3. Chew, E. (1996). Association of Elevated Serum Lipid Levels With Retinal Hard 
Exudate in Diabetic Retinopathy. Archives Of Ophthalmology, 114(9), 1079. 

4. Landmesser, U., Hornig, B., & Drexler, H. (2000). Endothelial Dysfunction in 
Hypercholesterolemia: Mechanisms, Pathophysiological Importance, and 
Therapeutic Interventions. Seminars In Thrombosis AndHemostasis, 26(05), 
529-538. 

5. Baynes, J., & Thorpe, S. (2000). Glycoxidation and lipoxidation in 
atherogenesis. Free Radical Biology And Medicine, 28(12), 1708-1716. 

6. Benarous, R., Sasongko, M., Qureshi, S., Fenwick, E., Dirani, M., Wong, T., & 
Lamoureux, E. (2011). Differential Association of Serum Lipids with Diabetic 
Retinopathy and Diabetic Macular Edema. Investigative Opthalmology& 
Visual Science, 52(10), 7464. 

7. Nithyanandam, S., Idiculla, J., &Ajoy Mohan, V. (2011). Microalbuminuria and 
low hemoglobin as risk factors for the occurrence and increasing severity of 
diabetic retinopathy. Indian Journal Of Ophthalmology, 59(3), 207. 

8. Chew EY, Klein ML, Ferris LF 3 rd ,Remaley NA, Murphy RP, Chantry K, et al. 
Association of elevated serum lipids with retinal hard exudate in diabetic 
retinopathy. Early Treatment Diabetic Retinopathy Study report 22. Arch 
Ophthalmol1996;114:1079-84.

9. Klein, B., Moss, S., Klein, R., &Surawicz, T. (1991). The Wisconsin 
Epidemiologic Study of Diabetic Retinopathy. Ophthalmology, 98(8), 1261-
1265. 

10. Gordon, B., Kavanagh, M., Robertson, C., Drexler, A., Chang, S., Berrocal, M., 
&Yannuzzi, L. (1991). The Effects of Lipid Lowering on Diabetic Retinopathy. 
American Journal Of Ophthalmology, 112(4), 385-391. 

11. Hove, M., Kristensen, J., Lauritzen, T., &Bek, T. (2004). The prevalence of 
retinopathy in an unselected population of type 2 diabetes patients from 
Arhus County, Denmark. Acta Ophthalmologica Scandinavica, 82(4), 443-
448. 

12.  Rema, M., Srivastava, B., Anitha, B., Deepa, R., & Mohan, V. (2006). 
Association of serum lipids with diabetic retinopathy in urban South 
Indians—the Chennai Urban Rural Epidemiology Study (CURES) Eye 
Study—2. Diabetic Medicine, 23(9), 1029-1036. 

13. iljanovic, B., Glynn, R., Nathan, D., Manson, J., & Schaumberg, D. (2004). A 
Prospective Study of Serum Lipids and Risk of Diabetic Macular Edema in 
Type 1 Diabetes. Diabetes, 53(11), 2883-2892. 

30 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME - 10, ISSUE - 08, AUGUST- 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra


