
ORIGINAL ARTICLE

Frequency of multi vessel coronary artery disease in 
diabetics AND non diabetics
Kashif Khana, Shafique Ur Rehamana, Khawaja Ehtesham Ahmada, Atif Nazira , Muhammad Abbasb 
,Rabiya Nazirb

J Cardiovasc Dis 2021;17(2):71 - 75

aRawalpindi Institute of Cardiology, Rawalpindi, bBacha Khan Medical College, Mardan.

Date of Submission: 29-04-2021; Date of Acceptance: 23-07-2021; Date of Publication: 30-07-2021

ABSTRACT:

INTRODUCTION: Diabetes mellitus leads to atherosclerosis resulting in development of 
cardiovascular diseases (CVD). Diabetes is increasing day by day which posing 
increased risk of stroke by two folds and the chance of myocardial infarction 
is increased by 3-5 times. The risk of CVD is 2 to 4 times higher in people with 
DM compared with those without diabetes.  

MATERIAL & METHODS: A descriptive cross sectional study was done at angiography department, 
Punjab Institute of Cardiology, Lahore over the duration of six months from 
06-Jan-2014 to 08-Jul-2014. Total 400 cases fulfilling inclusion and exclusion 
criteria were enrolled. Participants were placed in two groups as per history 
of diabetes mellitus. Angiography of these patients was done and findings 
were noted.  

RESULTS: Mean age of all the patients was 51.81±5.77 years. The age range of the 
patients was 40- 60 years. Mean age of males was 51.15±5.61 and that 
of females was 52.57±5.87 years. Males were 54% and females were 46%. 
There were 200(50%) diabetic patients while 200 (50%) patients were non 
diabetic. There were 186(46.5%) smokers while 214(53.5%) were not smokers. 
Angiography findings showed that LAD was involved in 241(60.25%), in 
209(52.25%) patients LCX was involved, RCA involvement was observed 
in 197(49.25%) patients, RAMUS involvement was observed in 33(8.25%) 
patients and LMS was observed in 159(39.75%) patients. Most of the patients 
were observed with LAD and LCX involvement as compared to other coronary 
arteries. In diabetic patients multi vessel disease was present in 101(50.5%) 
patients while the remaining 99(49.5%) patients did not have multi vessel 
disease. Among non diabetic patients multi vessel disease was present in 
67(33.5%) patients while it was absent in 133(66.5%) patients.  
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AIMS & OBJECTIVE: To compare the frequency of multi vessel coronary artery disease (CAD) in 
diabetes and non-diabetic patients.

CONCLUSION: Diabetes mellitus is a major risk factor that contributes to development of 
coronary artery disease. Diabetic patients who presented with unstable angina 
they had more severe angiographically documented multi vessel disease as 
compared to non-diabetic patients.

KEY WORDS: Type 2 diabetes mellitus, un-stable angina, multi vessel disease, non 
diabetic. 
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introduction:

There are multiple risk factors for the 
development of CAD. Diabetes mellitus (DM) 
is a main risk factor and is considered most 

important. World Health Organization (WHO) 
estimates that the figure will rise to 300 million in 
2025. 1-3

DM leads to atherosclerosis and thereby, 
cardiovascular diseases (CVD). The prevalence 
of  DM is increasing day by day. DM increases 
the risk of stroke by two folds and the chance of 
myocardial infarction is increased by 3-5 times. 
The risk of CVD is 2 to 4 times higher in people 
with DM compared with those without diabetes. 
The frequency of diabetes was 53.4% in patients 
of CAD. 4-7 

In a study, multi vessel disease was reported 
in 48.7% diabetic patients and 34.7% in non-
diabetic patients and the difference was statistically 
significant (p-value<0.001). But another study 
reported that there was multi vessel disease in 
53.9% diabetic patients and 50.9% in non-
diabetic patients which was quite insignificant 
(p-value=0.74). 7, 8  

Improvement in glycemic control markedly 
reduces the complications due to diabetes. 
In general, every percentage point drop in 
glycosylated hemoglobin (HbA1c) can reduce the 
risk of CVD by 40%.7      About 90% of patients 
suffering with CAD have at least one risk factor 
which can be modified from the following: tobacco 
use, hypertension, hyperlipidemia, physical 
inactivity, obesity and diabetes.9,10 Non-modifiable 
risk factors are genetics, age race and gender. 11 
Coronary artery disease is a reason over half of all 
the deaths caused by cardiovascular diseases. In 
2005, the estimated occurrence of CAD in adults 
age 20 and older was 16 million (8.7 million 
males and 7.3 million females).12 Globally, CAD 
is the main cause of death, about 3.8 million 
males and 3.4 million females have mortality due 
to cardiovascular complications.13 Our research 
is designed to assess the frequency of multi vessel 
disease in diabetes mellitus. Significant adverse 
effect on coronary arteries is associated with type 2 
diabetes, causing more multi vessel and extensive 
CAD as compared to non-diabetic patients.14-15	

material & methods: 

This was a descriptive observational cross 
sectional study. It was carried out in the angiography 
department, Punjab Institute of cardiology Lahore. 
Duration of the study was six months from 06-Jan-
2014 to 08-Jul-2014. The approval was taken 
from ethical committee. A total of 400 cases were 
enrolled and divided into two groups; 200 cases 
in each group is calculated with 80% power of 
test, 5% level of significance and taking expected 
percentage of multi vessel disease i.e. 48.7% 
in diabetic and 34.7% in non-diabetic patients 
presented with unstable angina undergoing 
angiography. Sample was taken by non-probability 
purposive sampling technique.

Patients of age range 40-80years of either 
gender, patients with angina symptoms, (Patients 
with chest pain, shortness of breath and positive 
exercise tolerance test) were included and coronary 
angiography was performed. All patients who had 
renal insufficiency (serum creatinine >1.5mg/dl 
and serum urea >44mg/dl), patients of STEMI 
(Assessed through ECG), all patients with previous 
MI or CABG (Through history and medical 
record), patients who had familial dyslipidemic 
syndrome (Determined by history), patients with 
homocysteinemia (determined by history) and 
significant liver disease (ALT>40IU, AST>40IU) 
or malignancy (through medical record) were 
excluded. 
CASES
Type II diabetes Mellitus cases

Diagnosis of diabetes was made if fasting blood 
glucose level is more than 126mg/dl and 2 hours 
post prandial blood glucose is more than 200mg/
dl. Patients of having diabetes <15years. 
CONTROLS
Non diabetic cases

Cases were with fasting blood glucose level less 
than 126mg/dl and 2 hours post prandial blood 
glucose less than 200mg/dl.
DATA COLLECTION PROCEDURE:

A total 400 cases were enrolled from angiography 
ward. Demographic information (name, age, 
gender, contact) and informed consent were 
obtained. Patients were divided into two groups 
as per history of diabetes mellitus. There were 200 
diabetic patients in group I and 200 non-diabetic 
patients in group II. The patients were shifted to 
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angiography lab. All angiographies were done by 
a single senior cardiologist. Angiographic findings 
were noted. If there were three or more than one 
vessel involvement, it was labeled as multi vessel 
disease (It is defined as involvement (>75% 
stenosis) of any three or more of the following 
four arteries: the left main artery, the left circumflex 
artery, the left descending artery and the right 
coronary artery on angiography). For left main 
stem mild disease was also considered. The data 
was analyzed using SPSS-17. Mean and standard 
deviation was calculated for age. Qualitative 
variables like gender, diabetes and multi vessel 
disease etc. were presented as frequency and 
percentage. Chi square test was used to compare 
the both groups. P-value < 0.05 was considered 
significant. Effect modifier like age (40-60years, 

61-80years, >80years), gender (male/female), 
smoking status and duration of diabetes (1-5years, 
5-10years, >10years) was controlled through 
stratification.
results:

Mean of age of all the patients was 51.81±5.77 
years. The range of age of the patients was 40- 60 
years. Mean age of males was 51.15±5.61 and 
that of females was 52.57±5.87 years.  Males 
were 54% and females were 46%. There were 
200(50%) diabetic patients  while 200(50%) 
patients were non diabetic. There were 186(46.5%) 
smokers while 214(53.5%) were non-smokers.

Angiography findings showed that LAD was 
involved in 241(60.25%), in 209(52.25%) patients 
LCX was involved, in 209(52.25%) patients LCX 
was involved, RCA involvement was observed 

Table-1: Coronary angiography findings for LAD

Frequency Percentage

LAD Involvement Yes 241 60.25%

No 159 39.75%

LCX Involvement Yes 209 52.25%

No 191 47.75%

RCA Involvement Yes 197 49.25%

No 203 50.75%

LMS Involvement Yes 159 39.75%

No 241 60.25%

Chi-Square Test=11.86, p-value= 0.001 (Significant: p-value<0.05)

Table-2: Multi vessel disease in relation to diabetic status

Diabetes

Yes No

Multi vessel disease Yes 101(50.5%) 67(33.5%)

No 99(49.5%) 133(66.5%)

Total 200 200

Chi-Square Test=11.86, p-value= 0.001 (Significant: p-value<0.05)

in 197(49.25%) patients, RAMUS involvement 
was observed in 33(8.25%) patients and LMS 
was observed in 159(39.75%) patients. Most of 
the patients were observed with LAD and LCX 
involvement as compared to other coronary 
arteries.  

In diabetic patients multi vessel disease was 
present in 101(50.5%) patients while the remaining 
99(49.5%) patients multi vessel disease was 
absent. Among non-diabetic patients multi vessel 
disease was present in 67(33.5%) patients while it 
was absent in 133(66.5%) patients. According to 
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p-value significant association was present between 
multi vessel disease and diabetic status of patients. 
Multi vessel disease was significantly higher in 
diabetic patients as compared to non diabetic 
patients. i.e. (50.5% vs. 33.5%, p-value=0.001)  
discussion:

Diabetes mellitus being the main risk factor 
of CAD adversely affects the clinical outcomes 
of the patients. The mortality rate is three to five 
times greater in diabetic patients as compared 
with non- diabetics, regardless of the cholesterol 
concentration. The two-year outcomes of diabetics 
hospitalized with unstable angina or non-Q 
wave infarction is worse than non diabetics. 
Patients with diabetes mellitus who undergo 
successful percutaneous coronary intervention 
have unfavorable outcomes like a higher frequency 
of re-stenosis of stents, a greater incidence of 
myocardial infarction or re-infarction, and a lesser 
survival rate. Similarly, diabetics after coronary 
artery bypass grafting have a two fold increase in 
mortality. In developing countries, diabetes is an 
epidemic with an estimated increase of more than 
170% in China. 2

In this study multi-vessel disease was more 
common in diabetic patients as compared to 
non-diabetic patients who presented with unstable 
angina. i.e. (50.5% vs. 33.5%). The difference was 
statistically significant (p-value=0.001) in another 
study reported higher frequency of multi-vessel 
disease in diabetic patients as compared to non 
diabetic patients. i.e. (44% vs. 16%).16 		
  These findings are consistent with the findings 
of this study. But in this study among non diabetic 
patients multi-vessel disease among non diabetic 

was much lower than that of reported. i.e. (33.5% 
vs.49%)6 with increasing duration of diabetes, 
the frequency of developing diabetic neuropathy 
increases and thereby, increased chance of silent 
myocardial ischemia. Silent ischemia is associated 
with delayed treatment and more complications. 
In a study it is reported that majority of diabetic 
patients have asymptomatic cardiovascular 
disease. This asymptomatic ischemic episodes 
could result in these patients later being diagnosed 
as non diabetic following the cardiac surgery at an 
advanced stage of CAD.17

These findings are also consistent with the results 
of this study, i.e. 50.5% diabetic patients were 
having multi vessel disease. Our findings in this 
study are consistent with those of angiographic 
studies in other populations in which patients with 
diabetes mellitus experienced more three-vessel 
disease than non diabetic patients. People with 
diabetes mellitus have a two to eight fold excess 
in cardiovascular mortality than people without 
diabetes. There is always controversy concerning 
whether the angiographic findings in diabetic or 
non-diabetic patients are different. The results 
show that there is greater severity and extent of 
angiographic proven CAD in diabetics than in 
non-diabetic patients. Thus type-II DM has an 
adverse effect on the anatomy of coronary arteries, 
causing multi-vessel and significant CAD than in 
non-diabetic patients.9

CONCLUSION: 
Diabetes mellitus is a main risk factor that 

contributes to development of coronary artery 
disease. Diabetic patients who presented 
with unstable angina they had more severe 
angioghraphically documented multi vessel disease 
as compared to non diabetic patients.
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