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ABSTRACT 
 

Background : Atherosclerotic vascular diseases, which comprises coronary heart disease and cerebrovascular 

disease is a major global health burden.Diabetes is considered as an independent risk factor for coronary artery 
disease and cardiovascular diseases.  
Aim: To assess the severity of CAD by coronary angiography in pre-diabetic, diabetic and non-diabetic patients 

presenting with acute coronary syndrome   
Method:  A total of 412 patients admitted with acute coronary syndrome in the study period who subsequently 

underwent coronary angiogram were included in the study that satisfied the inclusion and exclusion criteria.All 
patients were medically stabilised and subjected to coronary angiogram as an when it was indicated. The 
angiographic severity of the coronary artery disease was assessed using the Gensini score. 
Results: The severity of CAD was higher in Diabetics with a mean gensini score of 47.1, followed by Pre diabetics 

with 41.5 and Non diabetics with comparatively lower involvement of severity of CAD with a mean gensini score of 
38.5. (P value 0.049) .The severity of CAD was higher in patients with diabetes for more than 5 years. There was 
statistically significant correlation between the duration of diabetes and severity of CAD in diabetics 
Conclusion: Diabetics had greater severity of CAD compared with pre diabetics and non diabetics although there 

was no significant correlation between level of glycemic control and severity of CAD 
Keywords: Gensini score, coronary artery disease (CAD), Glycemic control 

 

INTRODUCTION 
 

Atherosclerotic vascular diseases, which comprises 
coronary heart disease and cerebrovascular disease is a 
major global health burden. They constitute 21.9 per cent 
of total deaths globally and are projected to increase further 
to 26.3 per cent by 20301 . The prevalence of diabetes is a 
global health burden. The overall prevalence is expected to 
rise from 285 million in 2010 to 438 million by the year 
20302 . While diabetes poses a huge economic burden to 
all nations, developing countries bear the highest burden 
since more than 80% of cases occur in these countries. 
Diabetes is considered as an independent risk factor for 
coronary artery disease and cardiovascular diseases. As 
per NCEP ATP III guidelines, diabetes is considered as a 
coronary artery disease equivalent3. Diabetes affects the 
endothelium and the glycation products get denatured and 
accelerate the process of atherosclerosis. Diabetic patients 
when compared to non-diabetics have increased risk of 
developing vascular complications and have two to four 
fold risk of developing coronary artery disease (CAD)4. 
They are more likely to develop vascular complications, 
affecting all the major organs of body. Cardiovascular 
diseases constitute one of the major cause of mortality and 
morbidity in diabetics, accounting for nearly 65-75% of 
deaths5,6 . The results of Framingham study reveals a 2 fold 
risk of cardiovascular death in men and 4-5 fold risk of 
cardiovascular death in women with diabetes. They 
constitute the major cause of death in adult diabetic 
patients. Diabetics are likely to have low HDL levels than 
people without DM. Low HDL levels have been strongly 
associated with elevated risk for CAD2. Nearly 75% to 80% 
of deaths in diabetic patients are due to coronary artery 

disease, cerebrovascular accidents and peripheral vascular 
disease. Major risk factors which contribute towards 
cardiovascular diseases among diabetics are hypertension, 
dyslipidemia, hyperglycemia and obesity. There has been a 
direct correlation between cardiovascular complications 
and chronic hyperglycemia in various interventional 
studies7,8. The state of chronic hyperglycemia has been 
now measured by HbA1c, which averages the blood sugar 
levels of both fasting and postprandial states9,10. Diabetes 
affects both the vascular system and the myocardium of 
the heart. CAD is the most common cardiac manifestation 
in diabetic patients, followed by dilated cardiomyopathy and 
autonomic cardiovascular neuropathy. Women who have 
diabetes lose their protection against coronary artery 
disease11. Cardiovascular disease accounted for 65% of 
death in women with diabetes in a western based 
population study12. In OASIS study13 it was found that 
diabetes increased the mortality risk by 57.6% and in the 
FINISH study it was observed that men with diabetes had 
28 day mortality risk of 58%14. The relation between 
diabetes and CAD was further supported by the 
INTERHEART study15. Presenting high blood sugar levels 
has been considered as an independent risk factor of death 
in patients with or without diabetes16. High blood sugar 
levels at admission can either be diabetes or due to stress 
hyperglycemia or impaired glucose tolerance. Hence it is 
important to study the spectrum of clinical presentation and 
the patterns of involvement of CAD in both diabetics and 
non-diabetics. It has been proved in many studies that 
diabetes increases the mortality risk in CAD. 3 The varying 
patterns of involvement of CAD in patients in relation to 
their glycemic status was studied in detail in a point to 
analyse any profound differences existed in the prediabetic 
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group. The severity of coronary artery involvement in 
diabetics, prediabetics and non-diabetics were assessed 
quantitatively by means of GENSINI score 17 [Angiographic 
severity score] in our study. We have analysed the 
changes in patterns of CAD in patients according to their 
glycaemic status. The quantitative comparison of CAD and 
its influence by blood sugar levels and glycaemic status 
has been analysed in this study. 
 

MATERIALS AND METHODS 
 

This study was undertaken in Medical unit 01 of lahore 
general hospital and cardiology department mayo hospital 
lahore between August 2018 to February 2019. A total of 
412 patients admitted with acute coronary syndrome in the 
study period who subsequently underwent coronary 
angiogram were included in the study that satisfied the 
following criteria. 
Inclusion Criteria:  Patients admitted with acute coronary 

syndrome ( STEMI, NSTEMI , Marker positive unstable 
angina) who underwent invasive coronary angiogram were 
included in the study 
Exclusion Criteria:   

1. Patients with known ischemic heart disease and 
proven CAD.   

2. Patients with anaemia, renal failure or other known 
systemic illness. 
All patients were evaluated in detail as per their 

symptomatology, a detailed physical examination, routine 
blood investigations with blood sugar estimation and 
HbA1c, ECG and ECHO were done at admission. They 
were categorized into non-diabetics, diabetics and pre 
diabetics according to their HbA1c levels. Diabetic patients 
were subcategorized according to their hbA1c levels (good 
control = <6.5, sub optimal control = 6.5-8.9, poor control = 
>9). Those patients in pre-diabetic range were evaluated 
with FBS, PPBS, subjected to oral GTT if necessary and 
subcategorized into impaired fasting glucose, impaired 
glucose tolerance or both. All patients were medically 
stabilised and subjected to coronary angiogram as an when 
it was indicated. The angiographic severity of the coronary 
artery disease was assessed using the Gensini score. 
Proper consent was obtained from individuals enrolled into 
the study. Ethical clearance was obtained as per institution 
norms. Statistical analysis was assessed using Mean ± 
standard deviation, Pearson’s correlation coefficient, Chi 
square test and ANOVA tests using SPSS software

. 

 
 
 

  



Angiographic Severity of CAD in Patients with Acute Coronary Syndrome in Correlation to their Glycemic Status  

 

314   P J M H S  Vol. 13, NO. 1, JAN – MAR   2019 

RESULTS 
 

There were 412 patients with first time ACS in the study 
population. Of them 213 were Diabetics, 123 were non-
diabetics, and 76 were pre diabetics.There was male 
predominance in all the study groups, with the highest 
noted in non-diabetics with 6.23:1. Mean Age at 
presentation was higher in diabetics with 56.3 years.In all 
the 3 groups, patients in age group between 46-60 years 
were mostly affected. There were no patients above 75 
years in the prediabetic group. In patients above 61 years 
most of them were non-diabetics.There were no notable 
differences in the presenting symptom among the study 
groups. Most common symptom being chest pain and 
sweating in all the 3 groups.Of the ACS distribution, 
majority of the patients in all the 3 groups presented with 
ST elevation myocardial infarction. STEMI presentation 
was particularly higher in Non diabetics, compared to other 
groups. Whereas NSTEMI and unstable angina were 
higher in diabetic group. However it failed to prove 
statistical significance.Obesity was more prevalent in pre 
diabetics, followed by diabetics. Hypertension was more 
prevalent in diabetics. There was no much variation in the 
prevalence of smoking in the study groups.There was no 
much observational variation in the levels of total 
cholesterol in the study groups. Whereas lower levels of 
HDL cholesterol was noted more in Prediabetics. Very high 
levels of LDL cholesterol was noted in 9% of pre diabetics 
and 6% of Diabetics. The severity of CAD was higher in 
Diabetics with a mean gensini score of 47.1, followed by 

Pre diabetics with 41.5 and Non diabetics with 
comparatively lower involvement of severity of CAD with a 
mean gensini score of 38.5 (P value 0.049) (Table 1). The 
severity of CAD was higher in patients with diabetes for 
more than 5 years. There was statistically significant 
correlation between the duration of diabetes and severity of 
CAD in diabetics (Fig. 1). There was no statistically 
significant correlation with the glycemic control as 
assessed by HbA1c levels to the severity of CAD (Fig. 2). 
Single vessel disease was found in 71.54% of non 
diabetics and 49.3% of diabetics. Triple vessel disease was 
more common in diabetics, whereas single vessel disease 
was more common in non-diabetic and pre-diabetics. 
These observations were statistically significant with a p 
value of <0.001 (Table 2). 
 
Table 1: Angiographic severity of CAD in different groups 

Group Mean HBA1C Mean Gensini Score 

Diabetics 8.23±1.88 47.1±31.1 

Pre-Diabetics 6.0±0.19 41.5±25.1 

Non-Diabetics 5.40±0.30 38.45±33.9  

P value 0.049 
 
Table 2: Coronary artery involvement in different groups 

 
Single 
vessel 

Double 
vessel 

Triple 
vessel 

Diabetics 105(49.3%) 46(21.6%) 62(29.1%) 

Pre diabetics 51(67.1%) 14(18.4%) 11(14.5%) 

Non diabetics 88(71.54%) 17(13.8%) 18(14.6%) 

P value <0.001 

 
 
Fig1: Correlation between duration of diabetes and gensini score in diabetics 
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Fig 2: Correlation between HbA1c and gensini score in diabetics 

 
 

DISCUSSION 
 

A total of 412 patients admitted with first time acute 
coronary syndrome during the study period were analysed. 
Of which 213 patients were diabetics and 123 were non-
diabetics and 76 were pre-diabetics. Majority of the patients 
were diabetics. We compared the mean age, sex, risk 
profile, lipid abnormalities, clinical profile, type of ACS 
among each group. Correlation between glycemic status 
according to FBS, PPBS, HbA1c levels and severity of 
CAD assessed by gensini score were analysed. As with 
other studies diabetics were the majority in our study.  
In the GUSTO-118 trial, it was observed that diabetic 
patients were older when compared to non diabetic 
patients, similar results were observed in our study. It is 
obvious that diabetic females had more prevalence of CAD 
when compared to pre-diabetics and nondiabetics. Pre-
menopausal females in general have protection against 
IHD, but this cardio protection is lost in the presence of 
diabetes.n a study by soler et al19 diabetic patients had 
more atypical presentations of ACS with heart failure, 
vomiting, collapse, confusion or CVA, which led to 
increased risk for them going undiagnosed and increased 
mortality. Mean HbA1c levels in diabetics was 8.23±1.88, 
and 6±0.19 in pre-diabetic groups. We have used gensini 
score to estimate the severity of coronary artery disease. 
This gives a greater detail of assessment of CAD and does 
not ignore trivial lesions. Severity of CAD was higher in 
diabetics with a mean gensini score of 47.1±31.1, followed 
by pre-diabetics with a mean score of 41.5±25.1. Non 
diabetic patients had lesser severity of CAD with a mean 
score of 38.5±33.9. Our study is consistent with other 
studies, depicting higher severity of CAD in diabetics than 
in non diabetics20-23. 

Of the 213 diabetic patients, 56 patients were newly 
diagnosed to have diabetes. The mean duration of diabetes 
was 53 months in the diabetic group. It was observed that 
the severity of CAD was higher in patients who had longer 
duration of diabetes. Patients with long standing diabetes 
(i.e >10 years) had more severe CAD with a mean score of 
85. There was a positive linear correlation between the 
duration of diabetes and severity of CAD. This was 

statistically significant. [Correlation coefficient r = 0.69, p= 
<0.001]. Studies by Tahir et al24 & Syvanne et a25 also 
found a positive linear correlation with duration of diabetes 
and severity of CAD.Diabetics with good glycemic control 
(i.e. HbA1c level<6.5) had a mean gensini score of 
53.2±27.8. Patients with suboptimal control (hbA1c 6.5-8.9) 
and poor control (HbA1c>9) had a mean gensini score of 
45.1±30.9 and 50.4±31.6 respectively. But this was 
statistically insignificant. When comparing the association 
between HbA1c levels to the severity of CAD in diabetic 
patients, there was no statistically significant correlation 
between them. But among pre-diabetics there was a 
positive linear correlation identified between the HbA1c 
levels and gensini score [correlation coefficient r=0.129, 
p=<0.01]. Tahir24 and Ayhan et al26 had found positive 
linear correlation between hbA1c levels and severity of 
CAD in diabetes patients, our study did not show any 
relation between them. 
 

CONCLUSION 
[ 

Diabetics had greater severity of CAD compared with pre 
diabetics and non diabetics although there was no 
significant correlation between level of glycemic control and 
severity of CAD. A greater duration of diabetes was 
associated with increased severity of CAD. 
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