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INTRODUCTION

 Worldwide, coronary artery disease (CAD) 
ranks as one of the leading causes of death for both 
genders1. The age of CAD is declining in developing 
nations, which is related to economic and social 
factors2. As the number of risk factors rises, the 
rate of CAD3 increases accordingly. Risk factors, 
angiographic results, and clinical circumstances 
are varied in young and old patients, and these 
differences have an impact on prognosis4. If the 
right investigations and management are carried 
out, a better prognosis for CAD in young adults 
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ABSTRACT
Objective: To compare the patterns of coronary artery disease (CAD) between young adults <35 years of 
age and patients >35 years of age.
Methods: The observational retrospective study was carried out in angiography department of emergency 
at Punjab Institute of Cardiology, Lahore between January 2020 and October 2020. Patients ≤35 years 
old were in Group-I whereas patients >35 years who served as controls were in Group-II.  Patients with 
unstable angina, non-ST and ST elevation MI all were included. The patients with previous history of CAD 
(CABG/PCI) and angiography done for other purposes i.e., before valvular surgery or PPM implantation 
were excluded.
Results: Out of 1268 patients, 552 were in Group-I and 716 were in Group-II. The prevalence of normal 
coronaries/ mild CAD was higher in Group-I i.e., 224(40.6%) than in Group-II i.e., 64 (8.9%). Single vessel 
disease (SVD) was comparable in both the groups 185 (33.5%) vs. 216 (30.2%). Double vessel disease and triple 
vessel disease (TVD) was common in Group-II and left main stem (LMS) involvement was also significantly 
higher in Group-II i.e., 32 (4.5%) vs. 8 (1.4%). Clot in coronary arteries with or without underlying CAD 
was seen more frequently in Group-I, 61(11.1%) vs. 34 (4.7%). Presence of clot was seen mostly in those 
patients who had moderate coronary artery disease. 
Conclusion: Young patients have different coronary artery disease patterns, so the management strategy 
must be different in this population. Majority of the young patients have non severe disease. Clot formation 
is commonly seen in young adults with moderate CAD.
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can be attained.5 Difference in gender is also 
important regarding clinical manifestations, 
diagnosis, management and prevention of CAD.6

 Angiographically the young patients are 
different from older patients, in that they have 
normal coronary arteries or single vessel disease 
as compared to complex disease in older patients, 
so the management required in these patients may 
be different7. Smoking, high blood pressure, and 
family history are the three main risk factors for 
CAD in young adults as studied by Zeitouni et al8. 
The pattern of CAD is important to know because it 
affects the treatment options and disease outcome. 
This study was conducted to compare the pattern 
of CAD in young (<35 years) and patients >35 
years of age.
 In another study from Pakistan conducted by 
Khan HU et al.,9 showed that normal vessels 
were common in young patient (<40 years of age) 
also had less severe CAD  and left main stem 
involvement was extremely rare. Acute coronary 
syndrome (ACS) is uncommon in young patients 
under 40 years of age and these young patients 
have a different CAD pattern in comparison with 
older patients.

METHODS

 This was an observational retrospective study. 
We studied angiographic patterns of young 
patients (≤35 years) presenting in Emergency 
department at Punjab Institute of Cardiology 
between January 2020 and October 2020 after the 
approval from local ethical review board (Ref.
No: RTPGME-Research-145 dated November 
26, 2020). There were two groups, i.e., Group-I 
and Group-II. Cases in Group-I were patients 
≤35 years of age, while controls in Group-II were 
patients >35 years of age. The study comprised 
patients of either gender with unstable angina, 
non-ST elevation MI, or ST elevation MI. Coronary 
angiography was performed of all patients during 

the index hospitalization. Patients having a 
history of coronary artery disease (CABG/PCI ), 
angiography performed for other reasons, such as 
before pacemaker implantation, congenital heart 
disease, and valvular heart disease surgery were 
excluded. Five hundred fifty two patients were 
enrolled in Group-I after meeting the inclusion and 
exclusion criteria. Three thousand five hundred 
patients in Group II met the criteria, and 716 of 
them were randomly selected.
 Significant CAD was defined as ≥50% narrowing 
of the diameter of the lumen of the coronary 
artery. Less than 50% stenosis was considered 
mild coronary artery disease, 50-70% stenosis was 
considered moderate, and more than 70% stenosis 
was considered severe. Chi Square test was applied 
using SPSS 23.0 software for data analysis, p-value 
<0.05 was considered as significant.

RESULTS

 We studied a total of 1268 patients. 552 patients 
were < 35 years of age (Group-I), minimum age 
was 16 years and maximum age was 35 years (31.40 
± 3.79 years mean age). Seven hunded sixteen 
patients were more than 35 years of age (Group-II) 
minimum age was 36 years and maximum age was 
85 years (52.98 ± 8.65 mean age). 463(83.9%) male 
patients were in Group-I, while 564 (78.8%) male 
patients were in Group-II (Table-I).
 When we analyzed the coronary artery disease 
in both groups, it was found that mild coronary 
artery disease (CAD)/normal coronaries were 
more common in the younger age Group-I 
224(40.6%) vs. 64 (8.9%) in Group-II p-value of 
0.001. Single vessel disease (SVD) was comparable 
in both the groups 185 (33.5%) vs. 216 (30.2%). 
Double vessel disease (DVD) was significantly 
common in Group-II that is 184 (25.7%) vs. 74 
(13.4%) p value<0.001. Triple vessel disease 
(TVD) and left main stem (LMS) involvement was 
also significantly higher in >35 years age group 

Table-I: Baseline characteristics of study population

Group-I ≤35 years Group-II >35 years Total Patients

Number of patients 552 716 1268

Age (Mean) years 31.40 ± 3.79 52.98 ± 8.65

Age Range (years) 16-35 36-85

Male 463 (83.9%) 564 (78.8%) 1027 (81%)

Female 89 (16.1%) 152 (21.2%) 241 (19%)
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252(35.2%) vs. 49(8.9%) p-value <0.001 and 32 
(4.5%) vs 8 (1.4%) p value 0.002 respectively. Clot in 
coronary arteries with or without underlying CAD 
was seen more frequently in Group-I, 61(11.1%) 
vs. 34 (4.7%) p-value < 0.001 (Table-II).
 On sub analysis of angiographic findings of 
young patients, majority of patients had normal 
or mild CAD 224 (40.6%). Moderate CAD was 
found in only 64 (11.6%), while severe disease 
was present in 200 (36.2%) patients. Totally 
occluded arteries without any evidence of 
underlying coronary arteries were seen in 64 
(11.05%) (Table-III).
 Presence of clot was seen mostly in those patients 
who had moderate coronary artery disease. Clot 

was significantly less common in patients with 
mild or severe disease (Table-IV). What is the 
causal relation of moderate disease with clot 
formation needs to be studied further.

DISCUSSION

 CAD is an epidemic worldwide which is linked 
with significant morbidity and mortality. Acute 
myocardial infarction in young is more commonly 
associated with male sex, positive family history 
and less commonly seen in hypertensive and 
diabetic patients in Pakistani population as 
studied by Batra et al10. The patterns of coronary 
involvement is different in young patients as 
compared to old patients in both genders.11,12 In 
our study, male dominance was noted in both 
groups. By Mohammad et al. and Maroszyńska-
Dmoch et al.13,14, the population of young patients 
with CAD is pre-dominantly male and the most 
important CAD risk factors were dyslipidemia, 
smoking, hypertension and obesity.
 According to the results of our study, we 
observed that the pattern of involved vessels 
was different between young and older patients. 
Two and three vessels disease in older population 

Coronary artery disease in young patients 

Table-II: Angiographic patterns of patients in both groups

Group-I
(≤ 35 years)

Group-II
(>35 years) Total P-value

Normal Coronaries / mild CAD 224 (40.6%) 64 (8.9%) 288 (22.7%) 0.001

Single vessel disease (SVD) 185 (33.5%) 216 (30.2%) 401 (31.6%) 0.204

Double vessel disease (DVD) 74 (13.4%) 184 (25.7%) 258 (20.3%) <0.001

Triple vessel disease (TVD) 49 (8.9%) 252 (35.2%) 301 (23.7%) <0.001

LMS disease 8 (1.4%) 32 (4.5%) 40 (3.2%) 0.002

Clot with or without CAD 61 (11.1%) 34 (4.7%) 95 (7.5%) <0.001

Table-III: Severity of disease in
young patients ≤ 35 years.

Normal / Mild 224 (40.6%)

Moderate 64 (11.6%)

Severe 200 (36.2%)

Only total occlusion 64 (11.6%)

Total number 552 (100%)

Table-IV: Presence of clot in young patients ≤ 35 years.

Severity of disease Clot Percentage p-value

Normal / Mild 8 / 224 (3.6%) 

<0.00001

Moderate 32 / 64 (50%)

Severe(out of them 3 had total occlusion) 17 / 200 (8.5%)

Only total occlusion(all other vessels normal) 4 /64 (6.25%)

Total number 61/552 (11.05%)
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and single vessel disease in younger population 
were common. In a study by Prajapati et al.15 it 
was assessed that single vessel disease was more 
frequent in younger patients and three vessel 
disease was more prominent in elderly patients. 
Mahjoob and Yang et al.16,17 also reported in their 
studies that young adults are characterized by 
a less extensive coronary disease. Single vessel 
disease was common in young adults. 
 Ali et al. demonstrated the pattern of coronary 
artery disease in their study on young individuals 
with ACS. Results were 70.7% patients having one 
vessel CAD, 28.0% two vessel CAD and 1.3% had 
three vessels CAD. In our study, 33.5% patients had 
single vessel CAD, 13.4% had two vessel CAD and 
8.9% had three vessel CAD. In our study, 40.6% 
patients had normal / mild CAD. The apparent 
difference between two studies is due to the fact  
that we have not taken the patients who had less 
than 50% stenosis as significant CAD but Ali et al. 
has not mentioned this definition of the CAD in 
their study. Moreover, the cutoff age was 40 years 
as compared to 35 years in our study.18

 Younger patients have totally different disease 
pattern, so the management should also be 
different. In only 200(36.2%) patients the disease 
was severe amongst the younger age group, so 
one should be very sure about the severity of 
disease before adopting an invasive strategy, 
otherwise medical management might be a good 
option. Clot, spasm, spontaneous coronary artery 
dissection, myocardial bridging and Takotsubo 
syndrome may be the cause of acute presentation.19 
Myocardial infarction in the absence of obstructive 
CAD (MINOCA) has been well described in the 
literature and it is also common in young adults.20  
So, when we take the patient to catheterization 
lab, without exactly knowing the severity of 
underlying coronary artery disease the stenting 
is done leaving behind the lifelong disability of 
the coronary artery unnecessarily. Sometimes 
clot/spasm give the impression of severe disease, 
and PCI or even CABG is done on a non-severe 
underlying atherosclerotic CAD.

Limitations of the study: It is a single center 
study; the data must be multi center to reflect the 
true picture of disease pattern in young Pakistani 
individuals.

CONCLUSION

 Young patients have different coronary artery 
disease pattern, so the management strategy must 

be different in this population. One should be 
very sure about the underlying severity of disease 
before adopting an invasive strategy. Majority of 
the young patients have non severe disease. Clot 
formation is commonly seen in young adults with 
moderate coronary artery disease.
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