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ABSTRACT… Objectives: To evaluate the association of diabetic retinopathy (DR) and CIMT 
(carotid intima-media thickness) in diabetic subjects and to identify the factors contributing to 
retinopathy. Study Design: Comparative cross-sectional study. Setting: Creek General Hospital, 
United Medical and Dental College. Period: August 2017 to July 2018. Material and Methods: 
After identification of 62 subjects with type 2 diabetes mellitus for the study, their complete 
history, physical examination and relevant laboratory investigations were recorded. The diabetic 
retinopathy was assessed by ophthalmoscopy. All subjects underwent Doppler ultrasound 
scanning of the carotid arteries for measurement of CIMT (carotid intima-media thickness). 
The data was analyzed through SPSS version 20.0. Student’s t-test was used to assess the 
association between retinopathy and CIMT and other continuous variables. The association 
of categorical variables was assessed by Chi-square. P-value of <0.05 was considered 
significant. Results: The target population constituted 29% males and 71% females. Among 
the participating subjects 50.2% had retinopathy while 49.8% subjects without retinopathy 
were included in the study. There was a strong association of retinopathy with carotid intima-
media thickness. Retinopathy was also associated with duration of diabetes mellitus, measures 
of glycemic control, serum creatinine levels, total cholesterol, LDL cholesterol, and serum 
triglycerides. Conclusion: Retinopathy is strongly associated with CIMT. Poor glycemic control, 
nephropathy, dyslipidemia and duration of diabetes also show association with retinopathy.

Key words: Carotid Intima-Media Thickness (CIMT), Retinopathy, Type 2 Diabetes 
Mellitus.
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INTRODUCTION
Prevalence of diabetes mellitus is increasing 
in developing countries as a result of changing 
lifestyle, diet and obesity. Diabetes and impaired 
glucose intolerance is affecting around 22% 
of the population in Pakistan.1 Disability and 
mortality associated with diabetes are linked to 
its complications. Diabetic retinopathy is the 2nd 
leading cause of blindness in the world.2 Diabetic 
retinopathy is associated with type of diabetes 
mellitus, duration of diabetes and glycemic 
control, dyslipidemia, hypertension, smoking, 
pregnancy, and nephropathy.3 These factors are 
also associated with cardiovascular disease.  
Cardiovascular disease occurs as a sequel of 
atherosclerosis. Atherosclerosis is associated 
with age, obesity, smoking, duration of diabetes 
and glycemic control, dyslipidemia, hypertension 

and nephropathy in the diabetic person. Even 
diabetics with satisfactory glycemic control have 
twice the chance of cardiovascular mortality.4 
Atherosclerosis is diabetes is due not only to the 
metabolic abnormalities associated with it but 
also occurs as a result of the pro-inflammatory 
effect of hyperglycemia. 

The concurrence of microvascular and 
macrovascular complications of diabetes may 
be a result of similar metabolic disturbances and 
pathogenesis.5 Some of these mechanisms are 
glycemic and oxidative stress, chronic low grade 
inflammation and impaired vascular tissue repair.6

 Hypoxia leads to angiogenesis in diabetic 
retinopathy. Hypoxia may also contribute 
to the cardiovascular disease by causing 
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microangiopathy in these patients.7 ACCORD 
showed that the risk of developing cardiovascular 
disease increased in diabetic patients with severe 
retinopathy as compared to those with mild 
non-proliferative retinopathy.8 Severe diabetic 
retinopathy has shown association with increased 
CIMT and coronary artery calcification in type 1 
diabetic patients with sub-clinical ischemic heart 
disease.9,10 

Atherosclerosis can be measured non-invasively 
by carotid Doppler studies. This can be used to 
measure Carotid intima-media thickness (IMT) 
and assess for carotid plaques.11 Increase in CIMT 
and presence of carotid plaques are associated 
with CV risk factors.12,13 they are also used to 
predict CV events independently of risk factors,14 

and can help to stratify patients into different risk 
categories15 thus adding more accuracy to the 
current risk analysis methods.

The purpose of this study was to evaluate the 
association of CIMT with retinopathy in patients 
with type 2 diabetes mellitus and to assess the 
cardio-metabolic risk factors associated with 
retinopathy. 
 
SUBJECTS AND METHODS
This comparative cross sectional study was 
conducted at Creek General Hospital, United 
Medical and Dental College for the duration of 
one year starting from 1st August 2017 to 31st 
July 2018. The institutional review board provided 
approval for the study. A total of 62 patients were 
included in the study through non probability 
purposive sampling. An informed consent was 
taken after explaining the whole procedure. All 
adult subjects who fulfilled the diagnostic criteria 
of type 2 diabetes mellitus were included in the 
study. The exclusion criteria included only eyed 
patients in whom one eye was damaged because 
of any reason, ocular comorbidities other than 
diabetic retinopathy like age related macular 
degeneration, retinal dystrophy, glaucoma etc; 
and subjects in whom fundus visualization was 
not possible.

Subjects fulfilling the criteria were selected from 
the Out-patient department of Ophthalmology 

and Internal Medicine. A detailed proforma was 
used to gather data regarding the subjects’ 
details and laboratory investigations. All the 
subjects underwent slit lamp examination of both 
eyes including +90D and +78D lens examination 
after dilatation with 1% tropicamide. Staging 
of the diabetic retinopathy was done clinically. 
Carotid intima media thickness was evaluated 
in both common carotid arteries of each patient 
by a single radiographer using a 7.5 MHz linear 
transducer probe of a B-mode Doppler ultrasound 
(Toshiba Nemio 35). CIMT was calculated as 
the linear distance between the lumen-intima 
interface and media-adventitia interface.

Statistical Packages for Social Science (SPSS 
version 20.0) was used to analyze data. Mean 
with standard deviation was calculated for 
quantitative variables. Frequency and percentage 
was used for qualitative variables. The association 
of the quantitative variables with retinopathy 
was assessed by Student’s t- test while that 
of qualitative variables was assessed through 
Chi square test, p-value<0.05 was considered 
significant.

RESULTS
The study population included 26 patients with 
retinopathy and 36 patients without retinopathy. 
There were 18 male and 44 female subjects. The 
mean age of the patients was 51.2±9.8 years. 
(Table-I) All the indicators of glycemic control, 
serum creatinine, total cholesterol, LDL cholesterol 
and triglycerides were also significantly high in 
patients with retinopathy. Both the left and right 
eye retinopathy was associated with the CIMT of 
the respective eye.

DISCUSSION
Diabetes mellitus can cause microvascular 
(retinopathy, neuropathy and nephropathy) and 
macrovascular (cardiovascular disease [CVD], 
peripheral arterial disease and cerebrovascular 
disease) complications. The co-existence of both 
micro and macrovascular complications points 
towards a common pathophysiological etiology 
contributing towards them. 



Professional Med J 2019;26(9):1445-1450. www.theprofesional.com

DIABETIC RETINOPATHY 

1447

3

Many studies have been conducted to assess 
the association of diabetic retinopathy (DR) 
with measures of sub-clinical cardiovascular 
disease.17,18,19 

There was a significant association of CIMT with 
diabetic retinopathy in our study. This has been 
observed in other studies also.16 The retinopathy 
was associated with poor glycemic control, 
dyslipidemia, albuminuria and higher creatinine. 
This was also observed in other studies. Diabetic 
patients with DR were observed to have longer 
duration of diabetes, higher glucose and HbA1c 
levels, and higher systolic blood pressure 
compared to the diabetic patients without DR.17

Other methods of measuring atherosclerosis like 
ankle-brachial index (ABI) alongwith CIMT showed 
as association of DR with low ABI and high CIMT 
in the Atherosclerosis Risk in Communities Study 
(ARIC).18 The Cardiovascular Health Study (CHS), 
on the other hand, did not reveal the association 
of DR and carotid atherosclerosis.19 The Multi-

ethnic Study of Atherosclerosis (MESA) also 
did not reveal the association of DR with CIMT, 
although this study did show that DR was related 
with CAC (coronary artery calcium) scores and 
low ABI (ankle brachial index) even after adjusting 
for the traditional cardiovascular risk factors.17 

Presence of DR can independently predict 
cardiovascular events in diabetes.20 In a European 
study presence of retinopathy predicted the extent 
of atherosclerosis and the occurrence of carotid 
plaques.21 Atherosclerosis starts early in life and 
runs a long sub-clinical course. It is detected 
usually after the occurrence of a cardiovascular 
event at a time when it is quite extensive. Carotid 
Doppler is a non-invasive test that can be used 
to improve the predictive capacity of the current 
methods by employing both measurement of 
CIMT and the presence of carotid plaques.22,15

Patients both with type 2 and type 1 diabetes 
mellitus have higher CIMT compared to subjects 
without diabetes.23 DR has been observed to be 

Variables Total 
population

Patients with 
retinopathy(cases)

N=26(50.2%)

Patients without 
retinopathy(controls)

N=36(49.8%)
p-value

Age (years) 51.2±9.8 53.4±8.7 49.6±10.4 0.13#

Gender
Male 18(29%) 6(%) 12(%)

0.4*
Female 44(71%) 20(%) 24(%)

Hypertension Yes 35(56.55%) 19(%) 16(%)
0.6*

No 27(43.5%) 17(%) 10(%)
Duration of diabetes (years) 9.5±8.1 12.0±8.5 7.8±7.4 0.04#
Waist circumference (inches) 37.7±5.8 37±5.1 38.3±6.2 0.35#
BMI kg/m2 26.6±5.2 27.2±6.5 26.1±4.04 0.48#
Systolic  BP (mmHg) 112.7±14.39 112.7±14.5 112.7±14.6 0.98#
Diastolic BP (mmHg) 71.0±9.79 73.4±10.6 69.3±8.9 0.1#
Fasting blood glucose (mg/dl) 175.56±60.98 164.2±49.7 196.3±67.9 0.04#
Random blood glucose (mg/dl) 269.93±91.9 250.7±96.4 297.8±78 0.03#
HbA1c % 9.56±2.1 9.01±1.9 10.3±2.1 0.01#
Total cholesterol (mg/dl) 179.54±38.5 203.3±28.9 183.5±36.6 0.02#
LDL (mg/dl) 113.5±32.6 137.7±21.7 115.1±29.1 0.001#
HDL (mg/dl) 40.3±16.8 39±9.6 38.4±9.6 0.8#
Triglyceride (mg/dl) 190.8±75.7 172.0±53.2 213.7±36.4 0.05#
Serum creatinine (mg/dl) 1.1±0.37 1.2±0.4 1.0±0.3 0.02#

Urinary albumin
Yes 24(38.7%) 14 10

0.06*
no 38(61.3%) 12 26

Intimal thickness 
(mm)

Right 0.74±0.15 0.79±0.14 0.68±0.12 0.002#
Left 0.73±0.15 0.78±0.14 0.67±0.12 0.001#

Table-I. Characteristics of the population
na=not applicable, *Chi-square, #student t-test
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independently associated with presence of carotid 
plaques in type 1 diabetes mellitus.24 More type 
2 diabetes patients with DR had carotid plaques 
and a greater number of plaques as compared 
to patients without DR. 25 Stenotic carotid plaque 
was associated with a higher stage of DR.26 

High  glycated haemoglobin (HbA1c), long duration 
of diabetes, male gender, microalbuminuria and 
insulin therapy were found to be risk factors for 
the development of DR.27 The other associated 
risk factors in another study were anemia, 
dyslipidemia, systemic hypertension, pregnancy, 
nephropathy and CVD.28 Hyperglycemia has been 
designated as the most consistent risk factor for 
DR in type 1 diabetes mellitus.29

Another point of concern is the management 
of DR in patients with clinical or sub-clinical 
cardiovascular disease. Treatment of DR is 
through laser ablation or use of anti-vascular 
endothelial growth factor (anti-VEGF) therapy for 
treating advanced stages of DR. The anti-vascular 
endothelial growth factor (anti-VEGF) can 
hypothetically increase the risk of cardiovascular 
disease by inhibiting angiogenesis in the 
diabetic patient with myocardial ischemia.30,31,32 

This would be a clinically important factor as 
patients with diabetes mellitus are twice as likely 
to die from cardiovascular causes associated 
with atherosclerosis as compared to the normal 
population.12

The association of a high CIMT with DR warrants 
a complete cardiac evaluation of the diabetic 
patient with DR in order to rule out sub-clinical 
cardiovascular disease. These patients are not 
only at risk of losing vision due to DR but are 
also at a higher risk of developing catastrophic 
cardiovascular disease. 

This study was limited by the small sample size. 
Larger studies should be conducted to find the 
relationship between the grade of retinopathy 
and the thickness of carotid intima media. More 
studies should also be considered to assess the 
effect of treatment modality 

CONCLUSION
Retinopathy is strongly associated with CIMT. Poor 
glycemic control, nephropathy, dyslipidemia and 
duration of diabetes also show association with 
retinopathy. Patients with retinopathy must be 
screened for sub-clinical cardiovascular disease.
Copyright© 04 Jan, 2019.
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