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ABSTRACT 

Objective: To determine the relationship between diabetic retinopathy with the severity of coronary artery disease 

in patients with non ST elevation myocardial infarction (NSTEMI) 

Study Design: Randomized controlled Trial study 

Place and Duration of Study: This study was conducted at the Department of National Institute of Cardiovascular 

Diseases (NICVD), Karachi, Sindh from August 2022 to January 2023. 

Methods: In this observational cross-sectional study, 150 individuals diagnosed with NSTEMI and diabetes was 

enrolled. While in the hospital, these patients were examined with fundoscopic, which included fundal photography, 

and coronary angiograms. 

Results: The gender distribution in the study population shows that 70.0% of the participants were male, while 

30.0% were female. In Group I, the mean age was 56.5 ± 6.21. In Group II, the mean age was slightly lower at 

54.8±5.32 years. . Study found that smoking was (57.3% vs. 68%), hypertension (84.0% vs. 90.7%) were in the 

Diabetic & Retinopathy group and in the Non-diabetic & Retinopathy group respectively. 

Conclusion: The results of the study reveal a substantial connection between diabetic retinopathy and angiographic 

severity of coronary artery disease (CAD) in NSTEMI patients. 
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INTRODUCTION 

Cardiovascular diseases (CVDs) represent a critical 

global health challenge, and their prevalence in 

Pakistan, like many other countries, is a matter of 

significant concern. Epidemiological data highlights the 

alarming rise of CVDs in Pakistan over recent years.1 

This South Asian nation, with a population of over 220 

million, is witnessing a notable surge in the incidence 

of heart diseases, primarily driven by factors such as  
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sedentary lifestyles, unhealthy dietary habits, and an 

increasing aging population. CAD is a significant health 

concern in Pakistan, with a prevalence estimated to be 

around 10-15% of the adult population.2,3 

Another well-known micro-angiopathic consequence of 

DM that is strongly linked to cardiovascular risk factors 

is diabetic retinopathy. Fundus images of the retina are 

the standard method of diagnosis. Microvascular 

pathology assessment utilizes a wide variety of 

qualitative markers. In the existence of diabetic health, 

the presence of diabetic retinopathy (DR) serves as a 

valuable indicator of broader vascular complications 

associated with diabetes, including coronary 

ischemia.4,5 Significantly, individuals with type 2 

diabetes who display signs of retinopathy are at an 

elevated risk of coronary heart disease (CHD), 

independently of factors like glycemic control, 

symptomatology, and other cardiovascular risk 

elements. Moreover, this heightened risk extends to an 

increased susceptibility to mortality and cardiovascular 

events.6,7 

Patients diagnosed with Non-ST Elevation Myocardial 

Infarction (NSTEMI) present a unique clinical 
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challenge in the presence of cardiovascular diseases.8 

However, it shares the same underlying cause – 

atherosclerotic plaque rupture or erosion – which leads 

to partial or intermittent coronary artery obstruction. 

The severity of coronary artery disease (CAD) can be 

measured using the Gensini score method, which was 

created by Gensini et al.9 

The rationale for conducting this study lies in the quest 

for an efficient, non-invasive, and accurate method to 

predict the severity of coronary artery disease (CAD). 

Clinicians recognize the persistent need for a practical 

tool that can reliably assess the extent of coronary 

disease without resorting to invasive procedures. 

METHODS 

Following approval from the Institutional Review 

Board (NICVD/IRB/361) of the hospital where this 

research was conducted, specifically at the National 

Institute of Cardiovascular Diseases (NICVD) in 

Karachi, Sindh, the study took place from August 2022 

to January 2023. The study included diabetic patients 

admitted to the hospital for non-ST-elevation 

myocardial infarction, who underwent fundoscopic 

examinations and fundal photography. 

Each participant provided written informed consent. 

After having the pupils dilated with 1% tropicamide, a 

fundoscopic examination was performed. In addition, a 

fundal image was taken. Selected patients underwent 

coronary angiography, with the choice of intervention 

route determined by the operator. To ensure the 

accuracy and reliability of the Gensini scores, two 

independent and experienced interventional 

cardiologists were engaged in the assessment process. 

The statistical analysis was performed using SPSS, 

version 22. 

RESULTS 

Table No 1.  The demographic composition in terms 

of age and gender among the study  

V
ar

ia
b

le
s 

Gender NSTEMI & 

Diabetic 

Retinopathy 

NSTEMI & 

Non-

diabetic 

Retinopathy 

Age Mean±SD 56.5±6.21 54.8±5.32 

35-44 0 (0.0%)                 4 (5.3%) 

45-54 28 (37.3%)         15 (20.0%) 

55-64 35 (46.7%)            49 (65.3%) 

65-74 12 (16.0%)        8 (10.7%) 

Gender Male 

105(70.0%) 

109(72.67%) 41(27.33%) 

Female 

45(30.0%) 

98(65.33%) 52(34.66) 

The majority were male (70.0%), with a mean age of 

56.5 years, while in the NSTEMI & Non-diabetic 

Retinopathy group, male representation was slightly 

higher (72.67%), and the mean age was 54.8 years as 

shown in table 1. 

Table No. 2: The distribution of study participants 

based on their risk factor profiles 

Risk Factors Diabetic &  

Retinopathy 

Non-diabetic 

& 

Retinopathy 

P-

value 

Smoking    43 (57.3%) 51 (68.0%)  0.42 

Hypertension 63 (84.0%)   68 (90.7%)  0.19 

Dyslipidemia   34 (45.3%)  28 (37.3%)  0.27 

Family H/O 

of CAD        

19 (25.3%)  9 (12.0%)  0.03* 

Previous H/O 

of PAD      

6 (8.0%)  6 (8.0%)  0.94 

Previous H/O 

of CVD      

6 (8.0%)  4 (5.3%)  0.56 

Mean 

duration of 

DM (yrs.) 

11.8±5.7  5.7±1.7  .001* 

Patients 

taking insulin   

44 (58.7%)  16 (21.3%)   0.003 

Table No. 3: The categorization of study 

participants according to their Gensini score 

distribution 

Gensini 

Score 

Categories 

Diabetic 

retinopathy 

Non-

diabetic & 

retinopathy 

p-value 

Severe 

CAD (>36 

points) 

68 (90.7%) 35 (46.7%) <0.001* 

Not severe 

CAD (≤36) 

7 (9.3%) 40 (53.3%) <0.001* 

Mean ± SD 63.3 ± 27.7 45.3 ± 25.3  

Table No. 4: The relationship between Diabetic 

Retinopathy and Gensini score, exploring how these 

two variables may be interconnected or influence 

each other. 

No. of 

Vessels 

Involved 

No. 

patients 

Gensini 

Score  

(Mean ± SD) 

p-value 

No DR 75 43.35 ± 25.30        

   

<0.001 
Mild DR 16 48.69 ± 19.77 

Moderate 

DR 

22 58.27 ± 23.87 

Severe Dr 22 75.98 ± 30.86 

The study revealed a notably longer mean duration of 

diabetes in the Diabetic & Retinopathy group (11.8±5.7 

years) compared to the Non-diabetic & Retinopathy 

group (5.7±1.7 years), signifying a significant contrast 

shown in table 2. Furthermore, the mean Gensini Score 

was notably higher in the Diabetic Retinopathy group 

(63.3 ± 27.7) than in the Non-diabetic & Retinopathy 

group (45.3 ± 25.3), indicating a significant difference 
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in CAD severity between the two groups as shown in 

table 3. As the severity of Diabetic Retinopathy 

increases, there is a noticeable upward trend in the 

mean Gensini Score. Specifically, individuals with "No 

DR" have the lowest mean Gensini Score (43.35 ± 

25.30), followed by those with "Mild DR" (48.69 ± 

19.77), "Moderate DR" (58.27 ± 23.87), and "Severe 

DR" (75.98 ± 30.86). Univariate analysis showed, a 

longer duration of Diabetes mellitus was associated 

with a slightly increased odds of the outcome (OR = 

1.14) with a p-value of 0.02*. Smoking, hypertension 

(HTN), and dyslipidemia did not exhibit significant 

associations in the univariate analysis given in table 5. 

Table No. 5: Univariate and multivariate logistic regression to determine factors influencing Gensini score-

based coronary artery disease severity 

Variables  OR(95% CI) 

Univariate Analysis 

P-value OR(95% CI) 

Multivariate 

Analysis 

p-value 

Duration of Diabetes mellitus 

• Insulin taking 

• Serum creatinine 

1.14(1.025 – 1.279) 

1.17(1.05 –2.976) 

4.46 (1.435 – 28.620) 

0.02* 

0.03* 

0.02* 

0.88(0.725 –1.075) 

0.62(0.164 – 2.331)  

2.29(0.219 – 24.14) 

0.31 

0.46 

0.82 

Diabetic Retinopathy (+) 8.41(3.148 – 22.517) 0.001* 13.03(2.410 – 70.419 0.001* 

Smoking 0.725(0.414 – 1.271) 0.289 ⎯ ⎯ 

HTN 1.006(0.567 - 1.784) 0.277 ⎯ ⎯ 

Dyslipidemia 0.887(0.478 – 1.645) 0.711 ⎯ ⎯ 

 

DISCUSSION 

For individuals with type-2 diabetes, cardiovascular 
disease is the leading cause of death, resulting in a 
mortality rate roughly three times higher than that 
observed in the general population. The presence of 
diabetic retinopathy in diabetes patients was identified 
as a predictor for the onset of coronary artery disease 
events and was associated with an increased risk of 
coronary artery disease.10, 11 
In our study, the majority of participants were male 
(70.0%), with a mean age of 56.5 years. In the NSTEMI 
and Non-diabetic Retinopathy group, the male 
representation was slightly higher at 72.67%, and the 
mean age was 54.8 years. The distribution of age and 
gender in both groups closely mirrored the findings of a 
study conducted by Norgaz et al. (2015).12 These results 
are consistent with the study by Pathak et al. (2021) 
conducted in Nepal. 
Our study found that smoking was (57.3% vs. 68%), 
hypertension (84.0% vs. 90.7%), hypertension (84.0% 
vs. 90.7%) rates were in the Diabetic & Retinopathy 
group and in the Non-diabetic & Retinopathy group 
respectively with insignificant difference. our study 
revealed a notably longer mean duration of diabetes in 
the Diabetic & Retinopathy group (11.8±5.7 years) 
compared to the Non-diabetic & Retinopathy group 
(5.7±1.7 years), signifying a significant contrast.  This 
closely resembles the research conducted by Saleem  
et al. (2008).14 & Fox et al, (2014).15 Our findings were 
also in line with Agrawal et al. (2016) there wasn't a 
notable correlation observed between Diabetes Mellitus 
(DM), hypertension, smoking, lipid levels, or obesity in 
distinguishing between STEMI and NSTEMI groups.16  
In our study, the mean Gensini Score demonstrated a 
notable increase in the Diabetic Retinopathy group 
(63.3±27.7) compared to the Non-diabetic Retinopathy 
group (45.3±25.3), indicating a significant disparity in 

the severity of coronary artery disease (CAD) between 
the two groups. This observation aligns with similar 
trends reported in other studies; for instance, Al Amin 
et al. (2022) found a mean Gensini score of 62.2±27.7 
for Group I and 43.3±25.3 for Group II, reaffirming a 
consistent pattern.17 Furthermore, a separate 
investigation by Rong J et al. (2012), revealed a 
substantial increase in the prevalence of coronary 
atherosclerosis among individuals with T2DM who also 
had diabetic retinopathy.18  
In our research paper, univariate analysis, longer 
Diabetes duration (OR = 1.14, 95% CI: 1.025 - 1.279), 
insulin use (OR = 1.17, 95% CI: 1.05 - 2.976), and 
elevated serum creatinine (OR = 4.46, 95% CI: 1.435 - 
28.620) were associated with the outcome, while 
Diabetic Retinopathy showed a strong association (OR 
= 8.41, 95% CI: 3.148 - 22.517). These results were 
comparable with Al Amin et al. (2022).17& Cheung et 
al. (2007) had previously reported analogous findings.19  
To validate the severity of CAD outcomes, future 
research should consider conducting similar studies in 
larger population centers with a broader range of 
variables. 

CONCLUSION 

The results of the study reveal a substantial connection 

between diabetic retinopathy and angiographic severity 

of coronary artery disease (CAD) in NSTEMI patients. 

This relationship suggests that diabetic retinopathy 

could be viewed as an independent predictor of the 

severity of coronary artery disease. 
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