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ABSTRACT
BACKGROUND AND OBJECTIVE: Cardiovascular disease is 
commonly associated with increased mortality. In patients with 
age less than 40 one third deaths occur due to cardiovascular 
morbidity. 1 In young patients it commonly manifests in the form 
of acute coronary syndrome. More severe form of disease can 
be present in young patients depending upon presence of risk 
factors. Different areas of world has different pattern of disease. 
The purpose of this study was to determine the frequency of 
three vessel coronary artery disease in young patients with age 
less than 40 years. 
MATERIAL AND METHODS:We studied the disease severity 
in Pakistani population. This cross sectional, observational study 
was conducted at Faisalabad institute of Cardiology, from 07-07-
2017 to 06-01-2018. Patients of Acute Coronary Syndrome were 
included after obtaining informed consent. Patients of age less 
than 40 years regardless of gender were enrolled in study. Total 
number of 90 patients were included and underwent coronary 
angiography during hospital stay. Frequency of TVCAD was noted. 
The mean age was 35.72±3.64. 76.7% (69) were male and 23.3% 
(19) female. 55.6% (50) patients were having STEMI, 30% (27) 
NSTEMI and 14.4% (13) unstable angina. TVCAD was found in 
24.4% (22) patients. Youngest patient with TVCAD was of  27 
years age.
CONCLUSION:In our population the coronary artery disease is 
in more severer form as compared to other population groups. 
KEYWORDS: Coronary artery disease, Acute coronary syndrome, 
Coronary Angiography, Three vessel coronary artery disease
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INTRODUCTION

Mortality due to cardiovascular disease is 
quite common in high-income countries.1,2 
It is responsible for about 33% of all deaths 

in young individuals. There are two main catego-
ries of coronary artery disease i,e acute coronary 
syndrome and stable ischemic heart disease.  ST 
segment elevation myocardial infarction, non ST 
elevation MI and Unstable angina are included in 
acute coronary syndrome. 25-40% of patients who 
present with acute coronary syndrome usually have 
ST segment elevation myocardial infarction and is 
responsible for 5-6% mortality.3

The main etiology of coronary artery disease is 
the process of atherosclerosis that is the deposi-
tion of lipids, fibrous elements, and inflammatory 
molecules in the arterial wall.4 Younger patients 
usually present with acute coronary syndrome 
which is precipitated due to plaque rupture leading 
to exposure of intimal layers, platelet activation and 
thrombotic occlusion of vessel.5 Different studies 
have shown diabetes, hyperlipidemia, hypertension 
and smoking to be important risk factors for the 
development of coronary artery disease in young 
patients less than 40 years.6

Regarding coronary arteries anatomy, there 
are two main systems. The left main stem artery 
is divided into left anterior descending artery and 
left circumflex artery and the right system has right 
coronary artery with its two branches in distal part. 
Coronary angiography is quite accurate and gold 
standard for the determination of severity of coro-
nary artery disease. It can be divided into single, 
double or triple vessel disease. The significant 
stenosis is labeled as more than 70% of luminal 
narrowing.7

In a previous study which included 400 pa-
tients with age < 40 years, out of which 18% had 
involvement of all the three vessels.8 Rationale of 
this study was to determine the frequency of three 
vessel coronary artery disease in young patients. It 
will help us in better management and prevention 
of coronary artery disease in young.  
MATERIALS AND METHODS:

This was observational cross sectional study 
conducted at Faisalabad institute of Cardiol-
ogy, from 07-07-2017 to 06-01-2018 with 95% 
confidence interval and absolute precision of 8%. 
Patients of age <40years, of either sex, having 
first episode of ACS and undergoing angiography 
for first time were included in study. Patients with 
history of CABG, history of PCI, those with crea-
tinine >1.5, Hb <8g/dl and INR >1.4 were not 

included. 
Approval from Hospital Ethical committee was 

taken. Total of ninety patients of ACS who under-
went coronary angiography were included. Con-
sent was taken. Consultant Cardiologist performed 
coronary angiography through femoral or radial 
artery approach. Then the lesions were quantified 
and the patients were divided as having single 
vessel disease or double vessel disease or triple 
vessel disease. Demographic data and collected 
information was entered in Performa.
STATISTICAL ANALYSIS: 

Version 25 of SPSS was used to analyzed the 
data. Quantitative variable including age etc. was 
calculated as mean ± SD. The variables includ-
ing gender, three vessel coronary artery disease, 
type of acute coronary syndrome were assessed 
as frequencies and percentages. Effect modifiers 
like age, type of acute coronary syndrome and 
gender were stratified to control its effect on out-
come variables. Chi-square test was applied post 
stratification. Less than 0.05 p value was labeled 
as significant.
RESULTS:

Ninety patients were included and frequency 
of three vessel coronary artery disease was de-
termined. Distribution of age of the patients was 
assessed. It showed that 2.2% (n=2) were between 
21-25 years of age, 5.6% (n=5) between 26-
30, 23.3% (n=21) between 31-35 and   68.9% 
(n=62) were between 36-40 years of age.  Mean 
± SD of age was 35.72±3.64 years. Distribution 
according to gender showed that 76.7% (n=69) 
were male whereas 23.3% (n=21) were female. 
(Table No. 1)

Distribution according to type of ACS showed 
that 55.6% (n=50) patients were with STEMI, 30% 
(n=27) with NSTEMI and 14.4% (n=13) patients 
were admitted with unstable angina. Presence of 
three vessel coronary artery disease was noted. It 
showed 24.4% patients (n=22) were having three 
vessel coronary artery disease whereas 76.6% were 
without TVCAD. They were either having single 
vessel disease or two vessel disease or few of them 
were not having significant coronary artery disease. 
They were either having recanalized vessels or 
with mild irregularities of the major vessels. But 
our study focused only on the presence of three 
vessel disease.

It was found that TVCAD was most common in 
age group of 36-40 years being 29% (n=21) and 
least common in 21-25 years age group as no case 
was found in this group. 2nd and 3rd group was 
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having TVCAD as 20% (n=1) and 14.3% (n=3) 
respectively. Youngest patient with TVCAD was of 
27 years age. 

TVCAD and type of ACS was analysed on 
gender basis. 33.96% (n=18) male were having 
TVCAD whereas 23.53% (n=4) female were hav-
ing TVCAD. STEMI was present in 61.97% (n=44) 
male and 31.57% (n=6) female patients. NSTEMI 
was in 21.13% (n=15) male and 63.15% (n=12) 
female patients. Unstable angina was in 16.9% 
(n=12) male and 5.26% (n=1) female patients.

Relationship among TVCAD and type of ACS 
was found. 20 % (n=10) patients with STEMI 
were having TVCAD. Among NSTEMI patients, 
33.3% (n=9) were having TVCAD and 15.4% 
(n=2) from unstable angina patients were hav-
ing TVCAD. Stratification of effect modifiers like 
age, type of ACS was done. Chi-square test was 
applied post stratification. Less than 0.05 p value 
was significant. 

in every five middle age Urban adults.11,12

In present study of 90 patients of age less than 
40 years. We stratified them in various age groups. 
From 21 to 25 years, 26 to 30, 31 to 35 and 36 
to 40 years age group. All patients were of ACS 
whether STEMI, NSTEMI or unstable angina admit-
ted through emergency. We find out the severity of 
coronary artery disease in Pakistani population by 
finding out significant coronary artery lesion in all 
of the major vessels supplying the heart.

Out of total 90 patients, most common form 
of ACS was STEMI (55.6%) then NSTEMI (30%) 
and unstable angina (14.4%). Three vessel CAD 
was found in 24.4% of study population with ACS. 
These results were different from study by Bhardwaj 
R et al. who included 95% patients of STEMI and 
found TVCAD in 9% patients.13 Our study showed 
20% patients of STEMI were having TVCAD. 

Presence of TVCAD was a little higher than the 
study conducted by Khan H, et al.14 and higher 
than study conducted by Noor L, et al.15 which 
show prevalence of 18% and 10.6% respectively. 
TVCAD was most common in age group 36-40 
years of age. Youngest patient found to be having 
three vessel coronary artery disease was 27 years 
of age.

Our study included both genders who were 
having ACS and were 40 or less than 40 years of 
age. According to a study females present at a later 
age as compare to men with respect to coronary 
artery disease.16 ACS was more common among 
male patients (78.9%) than female (21.1%). These 
results were consistent with study by Khan H, et 
al.14 Among ACS, NSTEMI was more common in 
female gender (63.15%) than STEMI (31.5%) and 
unstable angina (5.26%). Male were having STEMI 
(61.97%) as common entity than NSTEMI (21.13%) 
and unstable angina (16.9%).

 It was noted that ACS and Three vessel disease 
more prevalent among male patients than female. 
33.96% males were having TVCAD as compared 
to 23.5% females. One study by Ezhumalai B, et 
al. showed prevalence of multivessel disease as 
28% in young woman.17 Our results were near to 
this study. We found male preponderance which 
was similar to study done by Shah SS18, et al. and 
Akhtar P et al.19 

The patients with family history of ischemic heart 
disease usually develop premature CAD and have 
increased plaque burden.20 It may be argued that 
family history is not the only predisposing risk fac-
tor for CAD. 21 Patients with premature CAD have 
multiple coexisting risk factors.22 A study conducted 

Table-1: Basic characteristics associated with 
TVCAD frequency.
Characteristics Frequency of TVCAD
 Age 35.72±3.64
Gender

Male
Female

76.7% (n=69)
23.3% (n=21)

33.96% (n=18)
23.53% (n=4)

AGE groups
21-25
26-30
31-35
36-40

2.2%  (n=02)
5.6%  (n=05)
23.3% (n=21)
68.9% (n=62)  

0%  (n=0)
20% (n=1)
14.3% (n=3)
29.0% (n=18)

Table-2: Frequency of types of ACS 
associated with TVCAD.
Type of ACS Frequency TVCAD

STEMI 55.6% (n=50) 20% (n=10)

NSTEMI 30% (n=27) 33.3% (n=9)

UNSTABLE ANGINA 14.4% (n=13) 15.4% (n=2)

DISCUSSION:
World Health Organization has performed the 

survey regarding the burden of CAD and it was 
predicted that its prevalence will increase from 47 
to 82 million disability adjusted life years  in years 
from 1990 to 2020. Under the age of 75, 50% 
of  both male and female have coronary artery 
disease.9 Premature coronary artery disease (CAD) 
is defined as development of diseases below the 
age of 40 years.10 In a recent study, a prevalence 
of 1.2% of CAD was reported in patients with age 
less than 40. South East Asians are more prone to 
development of coronary artery disease in young 
patients and an estimated prevalence is 5-10 %. 
Regarding young patients in our population, the 
frequency of developing significant coronary artery 
disease is on the rise and it is estimated to be one 
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in Nepal over young population which included 
less than 45 years showed that approximately 6% 
have triple vessel CAD and majority were reported 
to have single vessel disease. It is in disparity to 
the subjects included in our study which showed 
relatively high frequency of triple vessel disease.23 
The prognosis of young individual is variable as 
compared to elderly subjects.24 Comparing data 
with other studies we found TVCAD as more preva-
lent in population of Pakistan especially of this area. 
Proper attention to the prevention of progression 
of atherosclerosis in young by finding out the risk 
factors, dietary habits and life style is very impor-
tant. They can be modified to prevent this form of 
disease which can be devastating if not identified 
and controlled properly.

The limitations of this study include small sample 
volume and diversity of population. 
CONCLUSION:

Young patients being very important part of 

society have much environmental exposure and 
various risk factors (including smoking, dietary and 
lifestyle habits). These factors have changed the 
coronary artery disease pattern in young. Severe 
form of disease is noted in young now. Our study 
confirmed the expected findings of severe form 
of disease in young. If they present with ACS with 
one culprit vessel which is treated once, they can 
present again with other vessel as culprit vessel if 
not treated properly. Early angiography after ACS 
and timely intervention can prevent further ischemic 
events in young patients. Change in lifestyle and 
control of modifiable risk factors can prevent other 
young individuals from coronary artery disease. 
This will help in reduction of major burden on our 
society due to cardiac disease in young being most 
valuable part of society as all family is dependent 
on this age group. If we are able to prevent this age 
group from coronary artery disease, it will affect 
overall economic circumstances and will improve 
social growth in every aspect. 
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