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ABSTRACT 

Background: About 10% of diabetic people are at risk for developing diabetic retinopathy (DR), a leading cause of blindness 

globally. Objective: To compare serum lipid level in T2DM patients with vs. without retinopathy in population of Pakistan. 

Study Design: It was a randomized controlled trial. Settings: This study was carried out at Jinnah Hospital, Lahore 

Pakistan. Duration: Eight months from 17/2/2020 to 17/10/2020. Methods: Patients with type 2 diabetes were split into 

two groups: patients without diabetic retinopathy DR (Group-I) and those with diabetic retinopathy DR (Group-II). 

Measurements were taken of HDL, LDL, total cholesterol and TG in the serum. Results: 100 patients in total, with ages 

ranging from 31 to 70 for both sexes and a mean age of 56.20 ± 7.75. The gender distribution of the study participants 

revealed that males were more than females by a ratio of 1:1, with 43% of the patients being of the female sex and 57% of 

the patients being male. Serum lipid mean values for subjects with vs. without DR are compared. The mean total cholesterol 

for those with DR is 249 ± 27.04, while the mean for those without DR is 213 ± 43.03. As a result of DR, serum HDL levels 

are lower, with a mean of 41.94 ± 5.87 compared to 49.6 ± 9 9.31 in people without DR. Conclusion: A positive correlation 

between elevated serum lipids (Triglycerides (TG), Low Density Lipoprotein (LDL), Total Cholesterol (TC) has been 

established and also high serum lipid levels have also been proposed as a risk factor for DR. 

Keywords: Diabetic retinopathy, Triglycerides, Low density lipoprotein, Total cholesterol, Serum lipid, Type 2 diabetes mellitus. 

 
INTRODUCTION 

yperglycemia due to abnormalities in insulin 
production or insulin resistance or both 

characterises the diabetes mellitus disease category. One 
of the most common and fast expanding chronic diseases, 
diabetes is a global health crisis.1,2 In 2000, it was 
estimated that 2.8% of the global population had diabetes; 
by 2030, that number is expected to rise to 4.4%. The 
ageing of the population, shifts in lifestyle as a result of 
economic progress, and the rise of obesity and its related 
decline in physical activity are all factors contributing to 
this trend.3,4 

More than 62 million people in India have diabetes, 
making it a potential epidemic3. Consequences that 
develop over time are a given with diabetes. 

Microvascular problems, including neuropathy, 
nephropathy, and retinopathy, and macrovascular 
complications, including cerebrovascular disease, 
peripheral vascular disease and cardiovascular disease 
are all linked to diabetes mellitus.5 

Eye problems might include things like glaucoma, 
cataracts, retinopathy, and issues with the cornea or the 
pupils. Although early retinopathy does not significantly 
impact vision, it can proceed to a more advanced stage of 
retina called proliferative diabetic retinopathy, which is 
the most common ocular consequence of diabetes.6 
Diabetic retinopathy is a leading cause of blindness, and 
as diabetes rates rise, so does the number of people affect 
by this condition. This has led to the development of 
cutting-edge diagnostic and therapeutic methods that 
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place a premium on early detection and progression 
arrest.7 

The amount of time a person has had diabetes is a major 
factor in the progression and severity of diabetic 
retinopathy. Diabetes is a leading cause of both death and 
disability, and its complications can have catastrophic 
outcomes.8 Complications of DM have been associated to 
risk variables such as diabetes duration, systolic blood 
pressure, glycemic control (HbA1c), dyslipidemias, 
smoking, and microalbuminuria.9 

Diabetic retinopathy (DR) is more likely to develop over 
time in people with T2DM. Multiple studies have found 
a link between high levels of serum lipids (triglycerides 
(TG), and, low density lipoprotein (LDL), total cholesterol 
(TC) and macrovascular problems such ischemic heart 
disease. Some research has also linked raised serum lipid 
levels to an increased risk of DR.10 Retinal exudate 
generation in DR has been linked to endothelial 
dysfunction, which is triggered by high lipid levels due 
to a decrease in nitric oxide bioavailability. Contradictory 
results were found in big clinical investigations of the 
correlation between serum lipids and the development of 
DR or DME (DME).11 

The Early Treatment of Diabetic Retinopathy found a 
correlation between elevated total cholesterol and low-
density lipoprotein (LDL) levels and the presence of 
retinal hard exudates. An effort was undertaken in this 
study, titled "Comparative Study of Serum Lipid Level in 
Type 2 Diabetes with and Without Diabetic Retinopathy," 
to evaluate the serum lipid levels of patients with Type 2 
DM who had DR to those who did not have diabetic 
retinopathy and to associate lipid levels with disease 
manifestations. 

METHODS 

The cross-sectional study was conducted in Jinnah 
Hospital, Lahore from 17/2/2020 to 17/10/2020. After 
conducting a thorough ophthalmic examination on each 
patient, information was recorded in a custom-made 
proforma and then imported into a master sheet. Patients 
with Type-2 diabetes who visited the Ophthalmology 
OPD and had the disease for more than 5 years having 
age in the 30-70 years range and diabetic patients taking 
insulin or oral hypoglycemic were included in this study. 
Patients with primitive onset diabetes, already have 
dyslipidemia. The patients' HbA1c levels and blood lipid 
profiles were analysed to see how well their diabetes was 
managed. Fundoscopy and slit lamp examinations were 
done by an ophthalmologist, and the results were 
classified using the severity score indicated on the 
proforma. SPSS 23.0 was utilised in the process of doing 
the analysis of the data gathered from the variables. 

 

RESULTS 

100 patients in total were involved in the study, of which 
50% (n=50) had diabetic retinopathy and 50% (n=50) did 
not. 100 patients in total, with ages ranging from 31 to 70 
for both sexes and a mean age of 56.20 ± 7.75 included. 
The oldest patient was 70 years old, while the youngest 
patient was 31. The gender distribution of the study 
participants revealed that males outnumbered females by 
a ratio of 1:1, with 43% of the patients being of the female 
sex and 57% of the patients being male. 3. NPDR and PDR 
patient study percentage. PDR was 8% (n=4), Mild NPDR 
was 22% (n=11), Moderate NPDR was 26% (n=13), Severe 
NPDR was 32% (n=16), and Very Severe NPDR was 12% 
(n=6). In patients with diabetic retinopathy, the average 
time off diabetes was 13.94 years, compared to 9.46 years 
for diabetics with normal fundi. Patients with diabetic 
retinopathy had higher serum HbA1c values, with a 
mean of 8.79 ± 1.36 compared to patients without DR, 
with a mean of 6.75 ± 0.67. 

Serum lipid mean values for patients with DR versus 
without DR are compared in Table 2. The mean total 
cholesterol for those with DR is 249 ± 27.04, while the 
mean for those without DR is 213 ± 43.03. As a result of 
DR, serum HDL levels are lower, with a mean of 41.94 
± 5.87 compared to 49.6 ± 9 9.31 in people without DR. 
With a mean of 147.28 ± 12.41, serum LDL is significantly 
greater in DR than in those who do not have DR (121.36 ± 
10.21). The mean serum TGL in DR is 166.70 ± 25.38, while 
in those without DR it is 145 ± 29.36. 

Table 1: The clinical and biochemical characteristics of 
the participants in the trial 

Variables Characteristics With DR Without DR 

Age Mean ± SD 56.14 ± 7.76 56.26 ± 7.82 

Gender 
Male 22 (44%) 21 (42%) 

Female 28 (56%) 29 (58%) 

NPDR 

Mild 11 (22%) 0 (0%) 

Moderate 13 (26%) 0 (0%) 

Severe 16 (32%) 0 (0%) 

Very Severe 6 (12%) 0 (0%) 

Proliferative 4 (8%) 0 (0%) 

HBA1C% 

<6 0 (0%) 6 (12%) 

6-9 29 (58%) 43 (86%) 

>9 21 (42%) 1 (2%) 

Smoker Smoking 22 (22%) 41 (41.87%) 

Duration of 
DM 

Mean ± SD 13.94 ± 5.95 9.46 ± 4.13 

Non-proliferative diabetic retinopathy (NPDR), PDR. 
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Table 2: Values of lipid subfractions in different groups 

Variables With DR 
Without 

DR 
Total P-value 

Total Cholesterol 
(mg/dl) 

249.60 ± 
27.04 

177.06 ± 
18.03 

213.33 ± 
43.03 

<0.001** 

HDL (mm Hg) 
41.94 ± 

5.87 
57.44 ± 

4.26 
49.69 ± 

9.31 
<0.001** 

LDL (mg/dl) 
147.28 ± 

12.41 
121.36 ± 

10.21 
134.32 ± 

17.25 
<0.001** 

TGL (mg/dl) 
166.70 ± 

25.38 
124.78 ± 

14.19 
145.74 ± 

29.36 
<0.001** 

 

DISCUSSION 

 Diabetes mellitus incidence rates in Pakistan range from 
15% to 56.9%. About 10% of those with diabetes have 
sight-threatening DR, making it a serious consequence of 
the condition. Too far, there is insufficient evidence 
linking hyperlipidemia or dyslipidemia to DR.12 

Hyperlipidemia and diabetes mellitus were found to be 
unrelated to DR in a population-based survey conducted 
in Tehran and published by Javadi et al.13 Conversely, 
Malay such discovered that higher levels of BMI, serum 
triglycerides, and LDL, cholesterol were all linked to a 
lower prevalence of DR.14 It has been discovered, 
however, that the lipid profiles of people with DR are 
significantly different from those of whether healthy 
controls or persons without DR. Serum cholesterol levels 
were found to be significantly higher in patients with 
sight-threatening DR compared to those who didn't DR 
in a study performed on the Pakistani such patients by 
Ahsan et al.15 Severity of DR was found to be somewhat 
positively connected with age and duration of DM and 
positively correlated with HbA1c, serum LDL-C, TC, and 
TG. The severity of DR was inversely related to both 
smoking and serum HDL-C levels, albeit only to a minor 
extent. DR was not significantly linked to either sex in any 
statistical analysis. According to research conducted by 
Ahsan et al., retinopathy is significantly predicted by 
male gender (3.5 times), long duration of diabetes (10 
years, 5.46 times).15 

Agroivi et al. found a strong inverse correlation between 
serum HDL-C and DR severity, while a positive 
correlation was found with duration of DM, smoking, TG 
and LDL-C.16 Oral atorvastatin therapy in individuals 
with type 2 diabetes decreases the severity of 
calcifications and subfoveal lipid migration in cases of 
clinically severe macular edoema, as reported by Gupta 
A MD et al.17 

Cetin et al.18 found a significant correlation between mean 
HbA1c and serum TC and TG, while a separate 
investigation found a significant correlation between 
mean plasma glucose and serum TC and LDL-C. 

Although Prakash et al. found that individuals who had 
severe DR had longer time of diabetes and greater A1C, 
these factors did not correlate with DR severity and blood 
sugar.19 

CONCLUSION 

A positive correlation between elevated serum lipids 
(Triglycerides (TG), Low Density Lipoprotein (LDL), 
Total Cholesterol (TC) has been established and also high 
serum lipid levels have also been proposed as a risk factor 
for diabetic retinopathy. 

LIMITATIONS 

Sample size was very small and it was a single centre 
study. 

SUGGESTIONS / RECOMMENDATIONS 

This and similar studies provide confidence to the notion 
that rigorous measures should be taken to address 
modifiable risk factors linked with DR's progression and 
growth in order to minimise the disease's related 
morbidity. 
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