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Objectives: Premature coronary artery disease (CAD) is on the rise in our population, and 

multivessel disease (MVD) is no longer an uncommon finding in young patients. Therefore, 

aim of this study was to determine the predictors of MVD in young patients who presented with 

ST-Segment Elevation Myocardial Infarction (STEMI). 

Methodology: For this study, we enrolled 294 young adult (18-40 years) patients with STEMI. 

MVD was diagnosed based on angiography. Demographic characteristics and baseline risk 

profiles were considered for the univariate and multivariate analyses to determine the predictors 

of MVD.  

Results: Out of 294 patients, 90.5% (266) were males, and the mean age was 35.45 ± 4.07 

years. Our 24.1% (71) patients were hypertensive (HTN), and 36.1% (106) were smokers. A 

total of 94 patients had MVD. Patients with MVD were older and more likely to have diabetes 

(DM) and HTN than their counterparts. Only age and DM were found to be significant 

independent predictors of MVD. The risk of developing MVD was higher in diabetics, with 

adjusted odds ratios (ORs) [95% CI] of 2.47 [1.23-4.97; p=0.011]. 

Conclusion: In conclusion, we showed that age and DM are independent predictors of MVD 

in a young Pakistani adult population presenting with STEMI. However, none of the other risk 

factors, such as obesity, male gender or smoking, were found to be significantly associated with 

MVD in Pakistani adults with premature CAD. Although significantly associated, HTN does 

not prove to be an independent predictor of multivessel CAD in young adults . 
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INTRODUCTION 

Acute myocardial infarction (AMI) remains the most 

fatal manifestation of coronary artery disease and may 

lead to sudden cardiac death. Once considered a 

disease in older people, the incidence of AMI in 

younger populations has slowly increased.1,2 Several 

studies have reported a 1-16% prevalence of AMI in 

young populations.1-8 Several causes and risk factors 

for premature MI have been highlighted, including 

mental stress, excessive workload, smoking, sedentary 

lifestyle, unhealthy dietary habits, and addiction.2,6 

Although AMI in young individuals has a relatively 

better prognosis,9-11 its social and economic burden is 

critical for both family and society during the 

productive years of life.12 Its clinical presentation, 

disease anatomy and risk profile are also dissimilar 

compared to those of older individuals.1 Some studies 

have also reported that premature MI is more likely 

associated with smoking, male gender, dyslipidemia 

and positive family history and is less associated with 

diabetes mellitus (DM) and hypertension (HTN).1,6 

In a study conducted by Ge J et al. MVD was found to 

be associated with an increased MACE rate compared 

to SVD in young patients with coronary artery 

disease.13 It is also noted that disease recurrence and 

readmissions are higher in patients with multivessel 

disease.14 It is evident that the risk factors for MVD 

need to be extrapolated in clinical trials to reduce the 

burden of coronary artery disease in young 

populations and to protect their potential productive 

years of life. The aim of this study was to determine 

the predictors of multivessel coronary artery disease 

(MVD) in young patients who presented with ST-

Segment Elevation Myocardial Infarction (STEMI). 

METHODOLOGY 

This was a retrospective, cross-sectional, single-center 

study performed at a tertiary care cardiac center, 

Karachi in 2018. We enrolled 294 young adult patients 

aged 18-40 years who presented with STEMI, 

https://doi.org/10.47144/phj.v54i3.2168
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underwent PPCI. This study was approved by the ERC 

of our hospital, and the ERC waived consent, as 

general consent had already been obtained from 

patients at the time of admission. No patients with a 

prior history of coronary intervention or cardiac 

surgery were included in the study. 

All patients were diagnosed with STEMI as defined by 

the criteria of the 2015 AHA STEMI guidelines.15 

Patients were classified as having single-vessel 

disease (SVD), 2-vessel disease (2VD) or 3-vessel 

disease (3VD), and patients with either 2VD or 3VD 

were considered to have multivessel disease (MVD). 

We documented all demographic variables, including 

age, gender, obesity, HTN, smoking, lipid profile and 

random blood glucose. We defined HTN as defined by 

the Eighth Joint National Committee on HTN and 

smoking according to the National Health Interview 

Survey.16 We also followed guidelines to define 

obesity and dyslipidemia.17,18 

Statistical Package for Social Sciences (SPSS 21) was 

used for the data analysis. Descriptive statistics such 

as the mean ± SD, median (IQR), maximum and 

minimum were calculated for quantitative 

(continuous) variables, and frequencies and 

percentages were calculated for categorical variables. 

The t-test or Mann-Whitney U test was used, as 

appropriate, for the comparison of continuous 

variables between SVD and MVD groups; similarly, 

the Chi-square test or Fisher’s Exact test was 

performed to evaluate the categorical variables. 

Univariate and multivariate logistic regression 

analyses were performed to assess the predictors of 

MVD. The result of the logistic regression analysis 

was expressed as an odds ratio (OR) along with a 95% 

confidence interval (CI). Criteria for statistical 

significance were considered as a p-value of less than 

or equal to 0.05. 

RESULTS 

We collected data from 294 patients, with 90.5% (266) 

males and a mean age of 35.45 ± 4.07. Overall, 24.1% 

patients (71) were hypertensive, and 36.1% (106) were 

smokers. The demographic characteristics are outlined 

in Table 1. 

Table 1: Baseline clinical and demographic 

characteristics 
Characteristics Total 

Total (N) 294 

Gender 

Male 90.5% (266) 

Female 9.5% (28) 

Age (years) 

Range 40 – 23 

Mean ± SD 35.45 ± 4.07 

Median [IQR] 36 [39 - 33] 

Body Mass Index (kg/m2) 

Range 42.83 - 15.63 

Mean ± SD 26.28 ± 3.92 

Median [IQR] 25.93 [28.58 - 23.51] 

SBP (mmHg) 

Range 80 – 200 

Mean ± SD 120.7 ± 18.7 

Median [IQR] 120 [130 - 110] 

Risk Factors 

Diabetes mellitus 13.9% (41) 

Dyslipidemia 0.7% (2) 

Hypertension 24.1% (71) 

Smoking 36.1% (106) 

Family history CAD 7.8% (23) 

Currently on dialysis 0.7% (2) 

Chronic lung disease 0.3% (1) 

CAD = coronary artery diseases, SD=standard deviation, 

IQR=interquartile range 

Out of 294 patients, 94 had MVD, while the rest of 

them had non-MVD. HTN was found in 30 patients 

(31.9%) in the MVD group and in 41 patients (20.5%) 

in the non-MVD group. These clinical characteristics 

are detailed in Table 2. 

Table 2: Demographic and clinical characteristics 

by multivessel disease 

Characteristics 
Multivessel Disease **p-

value No Yes 

N 200 94 - 

Clinical characteristics 

Age (median 

[IQR]) years 

36  

[39-32] 

37 

[40-35] 
0.003* 

BMI (median 
[IQR]) kg/m2 

25.71 
[28.63-23.28] 

26.22 
[28.41-24.49] 

0.235 

SBP (median 

[IQR]) mmHg 

120 

[130-110] 

110 

[130-110] 
0.535 

Male gender 183 (91.5%) 83 (88.3%) 0.383 

Diabetes 
mellitus 19 (9.5%) 22 (23.4%) 

0.001* 

Dyslipidemia 2 (1%) 0 (0%) 0.331 

Hypertension 41 (20.5%) 30 (31.9%) 0.033* 

Smoking 75 (37.5%) 31 (33%) 0.451 

Family history 
CAD 14 (7%) 9 (9.6%) 

0.443 

Currently on 

dialysis 0 (0%) 2 (2.1%) 
0.038* 

Chronic lung 
disease 1 (0.5%) 0 (0%) 

0.492 

Culprit Artery 

Left anterior 
descending 

artery (LAD) 

155 (77.5%) 48 (51.1%) 

<0.001 
Right coronary 

artery (RCA) 
33 (16.5%) 33 (35.1%) 

Circumflex 

artery (LCX) 
10 (5%) 11 (11.7%) 

Left Main (LM) 2 (1%) 2 (2.1%) 

CAD = coronary artery diseases, SD=standard deviation, 
IQR=interquartile range 

*significant at 5% 
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It is evident from Table 2 that patients without MVD 

were more likely smokers and males and had a high 

median SBP than patients with MVD. However, 

patients with MVD were older and more likely to have 

DM and HTN than their counterparts. 

To determine the predictors of MVD, we performed a 

logistic regression analysis of all variables. Only age 

and DM were found to be significant independent 

predictors of MVD, as shown in Table 3. The risk of 

developing MVD was higher in diabetics with 

unadjusted and adjusted ORs and 95% CIs of 2.91 

[1.49-5.7], p-value=0.002, and 2.47 [1.23-4.97], p-

value= 0.011. 

Table 3: Determinants of multivessel disease 
 

 

Unadjusted Adjusted 

OR 

[95% CI] 

p-

value 

OR 

[95% CI] 

p-

value 

Age (years) 
1.11 

[1.04-1.19] 
0.003* 

1.1 
[1.02-1.17] 

0.009
* 

BMI (kg/m2) 
1.03 

[0.97-1.1] 
0.353 - - 

Male gender 
0.7 

[0.31-1.56] 
0.385 - - 

Diabetes 

mellitus 

2.91 

[1.49-5.7] 
0.002* 

2.47 

[1.23-4.97] 

0.011

* 

HTN 
1.82 

[1.05-3.16] 
0.034* 

1.37 
[0.76-2.47] 

0.289 

Smoking 
0.82 

[0.49-1.37] 
0.452 - - 

Family 
history CAD 

1.41 
[0.59-3.38] 

0.445 - - 

BMI=body mass index, HTN=hypertension, CAD = coronary artery 

diseases, CI = confidence interval 

*significant at 5% 

DISCUSSION 

Although risk factors for ACS in young adults have 

been studied in detail, risk factors for multivessel CAD 

in young adults have not been explored in our country. 

It has been postulated that the multivessel disease in 

patients presenting for primary PCI is directly 

indicative of significantly higher postprocedure 

complications, mortality, morbidity, and prolonged 

hospitalization.14 Therefore, it is imperative to 

ascertain risk factors and independent predictors of 

MVD. This study aimed to identify predictors of MVD 

in Pakistani adults presenting with premature CAD. 

The risk factor profile of CAD in young patients 

appears to be different from that in elderly patients. 

Several studies have reported a significant association 

of HTN, as well as smoking, with CAD in young 

adults.17-19 In 2014, Mirza et al. reported obesity as the 

most prevalent risk factor in the young Iraqi 

population among other factors, such as HTN, 

smoking, DM, and positive family history.18 Konishi 

and colleagues found that current smoking and obesity 

were two clinical determinants of young Japanese 

patients who underwent PCI, whereas HTN was not 

proven to be a predictor of CAD in young adults.8 We 

proved that DM and age are independent predictors of 

MVD in adults with premature CAD. 

Ge J et al. highlighted the role of HTN in young adults 

and proved that HTN was an independent risk factor 

for MV CAD in young adults with ACS. He also 

concluded that HTN led to a higher MACE rate during 

short-term follow-up.13 Ge J et al. reported HTN and 

smoking as independent predictors of MVD in his 

study, in contrast to our study, which does not prove 

that HTN is a predictor of MVD in young Pakistani 

adults presenting with STEMI. However, similar to 

our study findings, Shukija et al. also reported a higher 

prevalence of MVD in HTN patients than in 

nonhypertensive patients.20 

Our mean age was reported as 35.4 ± 4.07 years, which 

was higher than the mean age of 31.4 ± 3.5 years 

shown in a study published by Anjum and colleagues 

on Pakistani young adults presenting with acute MI. 

However, the prevalence of premature CAD among 

males was similar in both studies (90.5% vs. 88.2%).21 

A study performed in young females to observe the 

presentations and risk factors for CAD in India 

published mean ages of 37.9 ± 7.3 in females and 40.5 

± 4.3 in males, but the frequency of CAD in males was 

lower (79%) than our data (90.5%).22 Our study, 

however, indicates that age is an independent predictor 

of MVD in young Pakistani adults presenting with 

CAD. 

Chua S et al. postulated the role of obesity in young 

adults presenting with STEMI and showed that BMI ≥ 

27 kg/m2 was more likely associated with premature 

CAD than older adults with STEMI (48.2% vs. 

27.9%). Although the prevalence of MVD was lower 

(31.9%) in our study than in the study by Chua S et al. 

(45.4%), the median BMI of our patients was 26.2 in 

the MVD group vs. 25.7 in the SVD group.23 

Surprisingly, the prevalence of dyslipidemia was very 

low (0.7%) in our young patients with premature CAD 

in comparison with the higher frequency (28.3%) 

reported by Chua and colleagues.23 However, we 

failed to establish any association of MVD with 

obesity and dyslipidemia in young adults with CAD, 

and we emphasize exploring these risk factors and 

their association with MVD in adults < 40 years old in 

larger clinical trials. 

Parsa et al. reported 89.1% diabetics in the MVD 

group and 10.9% in the SVD group, in contrast to our 

lower prevalence of diabetics in the MVD (23.4%) and 

SVD (9.5%) groups.24 We also observed a low 

(13.9%) overall prevalence of DM in our patients with 
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premature CAD, similar to the prevalence (15.2%) 

reported by Ergelen and associates in a study 

performed the compare outcomes in young versus 

older patients with STEMI. He also elaborated that 

DM and MVD were independent predictors of 

cardiovascular mortality among all age groups, 

including young adults.5 We also established that DM 

is a significant risk factor and predictor of MVD in 

young adults presenting with STEMI. 

The demographic characteristics of our patients also 

differed when we compared the frequency of smoking. 

We observed 33% smokers in the MVD group and 

37.5% in the SVD group, in contrast to the higher 

prevalence rates of smoking reported by Parsa and 

colleagues (63.5% in the MVD group and 36.5% in the 

SVD group).24 Regardless of the prevalence, we were 

unable to find any significant association of smoking 

with MVD in our patients with premature CAD. The 

prevalence of smoking was also found to be higher in 

young patients with CAD than in old patients in data 

published by Hirota Y et al. yet smoking was not found 

to be a predictor of CAD in young adults. However, 

they proved that MVD was associated with higher in-

hospital mortality and cardiogenic shock.25 

Despite the low prevalence of traditional risk factors 

in our study population, 32% of patients had MVD 

compared to 68% of patients with SVD. Nevertheless, 

larger clinical trials are necessary in the young 

Pakistani population to identify the cause of the low 

prevalence of traditional risk factors in this population 

with severe CAD. A genetic contribution cannot be 

underestimated in young adults with a propensity to 

develop multivessel CAD. Needless to say, this study 

leaves a question mark on the low prevalence of 

traditional risk factors that needs to be solved. Indeed, 

our study will become a foundation stone for future 

researchers in Pakistan. In addition to age, DM also 

proved to be a predictor of premature multivessel 

CAD in our study. However, none of the other risk 

factors, such as obesity, male gender or smoking, were 

found to be significantly associated with MVD in our 

young adults who presented with STEMI. 

There are certain limitations of this study. First, this is 

a single-center study, and the severity of premature 

CAD will require larger multicenter clinical trials to 

extrapolate the results of this study. Second, this was 

a retrospective study, which limits its usefulness. 

Another important limiting factor was the lack of 

correlation of the severity of CAD with other standard 

measures of severity, such as the SYNTAX score. 

However, we consider this effort as the tip of the 

iceberg and hope that risk factor modification will be 

addressed with due stress in the future to prevent 

premature CAD. 

CONCLUSION 

In conclusion, we showed that age and DM are 

independent predictors of MVD in a young Pakistani 

adult population presenting with STEMI. However, none 

of the other risk factors, such as obesity, male gender or 

smoking, were found to be significantly associated with 

MVD in Pakistani adults with premature CAD. Although 

significantly associated, HTN does not prove to be an 

independent predictor of multivessel CAD in young 

adults. 
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