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Introduction
Diabetic retinopathy (DR) is a major micro vascular complication of 
diabetes. It is the most common cause of blindness in the working-age 
population in developed countries.1,2 Nearly 70-80% of the population 
with diabetes mellitus is diagnosed with metabolic syndrome 
(MS), which consists of central obesity, glucose intolerance, hyper 
insulinemia, low high-density lipoproteins, high triglycerides 
and hypertension.3-5  MS clearly associated with macro vascular 
complications, but its association with micro vascular disease as 
retinopathy is unclear. Dyslipidemia, a major systemic disorder, is one 
of the most important risk factors for cardiovascular disease. Patients 
with diabetes have an increased risk of suffering from dyslipidemia 
concurrently.  High serum lipid levels have also been proposed as a 
risk factor for DR. Large clinical studies showed a discrepancy about 
the association of serum lipids with the severity of DR or diabetic 
macular edema (DME). In ETDRS report, high total cholesterol and 
LDL levels were associated with retinal hard exudates; in the Chennai 
Urban Rural Epidemiology Study, serum lipids were higher in patients 
with DR than those without DR.6,7 On the other hand, those findings 
were not confirmed by other large studies such as Multi-Ethnic Study 
of Atherosclerosis and the Australian Diabetes, Obesity, and Lifestyle 
Study.8,9 Furthermore, in Singapore Malay Eye study, it was reported 
that higher cholesterol levels were protective of any retinopathy.10 

Despite intensive study of this problem, up to now it has not been 
established whether dyslipidemia is the cause of diabetic retinopathy 
in patients suffering from diabetes mellitus type 2 with metabolic 
syndrome.

Aim: To investigate the relationship between triglycerides and 
diabetic retinopathy (DR) at patients with diabetes mellitus type 2 
(DM2) in metabolic syndrome (MS).

Methods: 115patients with DM 2 in presence of MS (Group 
1) and 45 patients with DM2 in absence of MS (Group 2) were 
included into investigation. In all cases age and duration of DM 2 
were registered. Total cholesterol (TCh), HDL-cholesterol (HDL), 
triglycerides (TG) levels were measured. Definition of MS was 
based on WHO recommendations. Eyes examination included vision 
acuity, tonometry, biomicroscopy, ophthalmoscopy and fluoresce in 

angiography. 42 patients of Group 1 and 17 patients of Group 2 had 
different forms of DR.

Results and discussion: Data on age, duration, total cholesterol, 
HDL-cholesterol, triglycerides in two groups are shown in Table 1. 

Table 1 The characteristics of study groups

Parameter Group 1 Group 2 p

The age of patients 53.6±8.37 years 47.5±8.36 years p<0.05

Duration of DM 2 6.0±6.08 years vs 5.6±4.69 years p>0.05

Total cholesterol 221.3±75.00 mg/dl 205.6±57.46 mg/dl p>0.05

HDL-cholesterol 44.0±6.98 mg/dl 44.1±6.98mg/dl p>0.05

Triglycerides 248.2±151.23mg/dl 221.8±114.94 mg/dl p>0.05

The age of patients was higher in Group 1, than in Group 2 (53.6±8.37 
years vs 47.5±8.36 years; p<0.05). There was no statistical difference 
in Group 1 and Group 2 (in all cases p>0.05) between duration of DM 
2 (6.0±6.08 years vs 5.6±4.69 years respectively), TCh (221.3±75.00 
mg/dl vs 205.6±57.46 mg/dl respectively), HDL (44.0±6.98 mg/
dl vs 44.1±6.98mg/dl respectively), TG (248.2±151.23 mg/dl vs 
221.8±114.94 mg/dl respectively). There was significant correlation 
between prevalence of DR and levels of TG in Group 1(rbs=0.18; 
p<0.05), but not the same in Group 2 (rbs=0.18; p>0.05).

Conclusion
Improvements in diabetes care and management are crucial to 
decrease the incidence and severity of DR. Nevertheless, DR remains 
the most common cause of legal blindness in adults in developed 
countries. TG involves into the process of DR development at patients 
with MS, but not at patients suffering from diabetes mellitus type 2 
without MS and points out the importance of TG as a risk factor of 
diabetic retinopathy at patients suffering from DM 2 with MS. The 
study showed the different pathogenesis mechanisms in development 
of DR in patients with and without metabolic syndrome. In our study, 
we found out a significant correlation between prevalence of DR 
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and levels of TG in patients with metabolic syndrome, but there was 
no association prevalence of DR and levels of TG in patients with 
metabolic syndrome at patients suffering from diabetes mellitus type 
2 without MS. The lack of association of lipid profile with severity 
of DR in this study is compatible with previous data from the Multi-
Ethnic Study of Atherosclerosis, which show no association between 
serum lipids and DR and the Australian Diabetes, Obesity, and 
Lifestyle Study.10-12

Similarly, Hove  et al13  reported no significant association between 
DR, triglycerides, HDL and total cholesterol in diabetic population 
in Denmark. Miljanovic  et al14 reported no lipid profile association 
with progression of DR or with PDR. In another study, there was 
no association between DR and lipid profile, however, clinically 
significant ME was found to be associated with serum lipids.12 
Moreover, Singapore Malay Eye study showed that higher cholesterol 
levels were protective of any retinopathy.15

On the contrary, in the Chennai Urban Rural Epidemiology Study, 
Rema et al16 showed that mean cholesterol, triglyceride and non-HDL 
levels were higher in patients with DR compared to those without 
DR. However, only triglycerides were independently associated 
with.16 Similarly, Ebeling and Koivisto reported that duration, age, 
and triglyceride level explained nearly half of the variation in the 
severity of retinopathy.17 Significant associations between DR and 
total cholesterol was found in patients in Sweden.18

In conclusion, we found out a significant correlation between 
prevalence of DR and levels of TG in patients with metabolic 
syndrome however, there was no significant association at patients 
suffering from diabetes mellitus type 2 without MS. The large multi-
centric prospective studies are needed about this subject, especially 
to explain the effect of the lipids levels on the development and 
progression diabetic retinopathy in patients with metabolic syndrome 
deeply.
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