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Brief title: Acute Coronary Syndrome in Young Patients 

 

Abstract: Background: The prevalence of acute coronary syndrome (ACS) focusing on clinical presentation andrisk factors in young 

patients is poorly described and hence the risk factors contributing to ACS in young patients along with the clinical profile was 

evaluated in this study. Material and Methods: Total 215 patients with ACS admitted in tertiary care hospital of India were included in 

this prospective, observational study. For all the enrolled patients, detailed history with the risk factors and angiography parameters 

were analyzed. The study population was divided into two groups based on their age i.e., ≤ 30 years old and 31-40 years old and analysis 

was made according to these groups. Baseline demographics and procedural data were recorded for the study population. Results: 

Majority of the patients enrolled were male and prevalence of hypertension and diabetes was observed to be higher among 31-40 years 

patients. Majority of the smokers in the study population belonged to age ≤ 30 years (65.9%) and patients of both the age group had 

habit of chewing tobacco. Angiographic parameters revealed that the most involved coronary artery was left anterior descending artery 

among the enrolled patients and majority of them had single vessel disease. Conclusion: In the present study, significant differences 

were observed in coronary risk factorslike hypertension, diabetes, smoking and type of myocardial infarction between young patients 

with age ≤ 30 years and 31-40 years old. Larger studies will be required to establish specific association among young population with 

ACS. 
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1. Introduction 
 

Acute coronary syndrome (ACS) refers to a range of clinical 

indications characterized by acute ischemia related condition 

extending from unstable angina to myocardial infarction 

with or without ST elevation that are auxiliary to acute 

plaque rupture or plaque erosion [1]. The ACS is a major 

cause of morbidity and mortality worldwide [2]. According 

to its prevalence in middle aged and elderly people, 

relatively few studies have focused on clinical presentation, 
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and risk factors of ACS in young patients [3]. Young patients 

with ACS have unique characteristics with definite risk 

factors and clinical manifestation. In earlier studies, they 

have observed that sedentary lifestyle, obesity, and smoking 

were common risk factors in young patients. Diabetes and 

smoking in youthful patients may be a noteworthy chance 

for repetitive coronary occasions and mortality [4]. Although 

age is strongly influencing the risk and prognosis of ACS, 

few studies have examined the descriptive epidemiology of 

ACS in comparatively young population [2]. On comparison 

with older population, ST-segment elevation myocardial 

infarction (STEMI) is more common in young patients 

compared to non-ST-segment elevation (NSTEMI) [4]. 

Acute coronary syndrome in very young patients have been 

poorly described [3]. Patients with ACS at a young age have 

a high risk for severe cardiovascular events and /or mortality 

in long-term follow up [4]. The incidence of ACS in young 

patients is escalatingand thus necessitates comprehensive 

study to fill the knowledge gap by evaluating the risk factors 

and demographics of this population at risk.  

 

In the present study, the patients were divided into two 

categories, with a goal to determine the risk factors 

contributing to ACS in young patients and evaluate the 

clinical profile of patients with ACS. 

 

2. Materials and Method 
 

A single centre, observational study was conducted from 

January 2022 to December 2022 at a tertiary care centre in 

India. All patients under 40 years of age who presented with 

chest pain and ACS was diagnosed by electrocardiography 

were included in the study. Patients with congenital 

anomalies which lead to ACS were excluded from the study. 

A total of 215 patients were enrolled in the study. In the 

current study, the patients were enrolled into one of the two 

groups, i.e., ≤ 30 years old and 31-40 years old. All patients 

fulfilling inclusion criteria gave their informed consent for 

participation in the study. The study had been approved by 

the institutional ethics committee. 

 

Data collection 

Patients’ clinical and demographic characteristics were 

collected by trained cardiac staff. Demographic variables 

included age and gender. Diabetes, hypertension, history of 

smoking, and tobacco use were considered as possible risk 

factors. During angiography, parameters like number of 

vessels involved and lesion location were evaluated. 

Locations of MI were also analysed.  

 

Statistical analysis 

The SPSS software version 15.0 was used for all statistical 

analyses. Categorical analyses were described as frequency 

and percentages. Continuous variables were presented as 

mean ± standard deviation. Differences in baseline and 

clinical characteristics between age groups were compared 

using t-test and chi square test or fisher test. A p value of < 

0.05 was considered statistically significant.  

 

3. Result 
 

In this observational study, 41 patients of <30 years of age, 

presenting with ACS were studied to observe their 

demographical, clinical, and angiographic profile and were 

compared for similar parameters of 174 patients belonging 

to age group 31-40 years. The mean age presentation for the 

group of patients aged < 30 years was 28.37 ± 1.6 years and 

for the patients aged between 31-40 years the mean age 

observed was 37.70 ± 2.5 years. Predominance of male 

gender was observed among both the group and for the same 

the numbers noted were 100% in young patients (<30 years) 

and 89.7s % in older population (31-40 years).In patients 

with younger age (<30 years), 39% were hypertensive, 

65.9% were smokers, 7.3% were diabetic, and 39% had 

habit of chewing tobacco while in elderly patients aged 

between 31-40 years 53.4 % were hypertensive, 32.2% were 

smokers, 29.3% had diabetes, and 43.7 % had tobacco 

chewing habit. The percentage of obese patients among the 

study population were observed to be higher in elderly 

population rather than the younger one i.e., 33.3 % in elderly 

population and 22% in young population. (Table 1) 
 

Table 1: The distribution of cardiovascular risk factors 

among two groups 
Cardiovascular risk 

factors 

Age ≤ 30 

years (n=41) 

Age 31-40 

years (n=174) 
p value 

Age (years, mean ± 

SD) 
28.37 ± 1.6 37.70 ± 2.5 <0.001* 

Male, n (%) 41 (100%) 156 (89.7) 0.031* 

Hypertension, n 

(%) 
16 (39.0%) 93 (53.4%) 0.097 

Diabetes mellitus, n 

(%) 
3 (7.3%) 51 (29.3%) 0.003* 

Smoking, n (%) 27 (65.9%) 56 (32.2%) <0.001* 

Tobacco, n (%) 16 (39.0%) 76 (43.7%) 0.588 

Obesity, n (%) 9 (22.0%) 58 (33.3%) 0.157 

 

p<0.05 was considered statistically significant 
Table 2 shows the clinical characteristics of the two age 

groups. Compared to the patients belonging to age ≤ 30 

years, the prevalence of Inferior wall STEMI was observed 

to be higher in people aged between 31-40 years, and the 

numbers observed were 34.5% while 73.2% i.e., thirty 

patients aged ≤ 30 years had anterior wall myocardial 

infarction. The proportion of patients with NSTEMI and 

unstable angina was highest among 31-40 years patients. On 

analysis of angiographic parameters, it was clear that 

maximum of the patients among both the age groups had 

single vessel disease with 33 patients belonging to ≤ 30 

years age group and 114 patients among 31-40 years of age. 

However, the reduction in these numbers were noticed as the 

involvement of the culprit vessel increased. The most 

involved coronary artery noticed in the angiography was left 

anterior descending artery followed by right coronary artery. 
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Table 2: Clinical characteristics among two groups 
Clinical characteristics Age ≤ 30 year(n=41) Age 31-40 year(n=174) p value 

MI location, n (%) 

STEMI  
IWMI 6 (14.6%) 60 (34.5%) 

0.021* 
AWMI 30 (73.2%) 92 (52.9%) 

NSTEMI  4 (9.8%) 8 (4.6%) 

UA  1 (2.4%) 14 (8.0%) 

CAD, n (%) 

SVD 33(80.5%) 114 (65.5%) 

0.06 DVD 8 (19.5%) 42 (24.1%) 

TVD 0 (0%) 18 (10.3%) 

Vessel, n (%) 

LAD 28 (68.3%) 81 (46.6%) 

0.055 

LCX 1 (2.4%) 9 (5.2%) 

RCA 4 (9.8%) 24 (13.8%) 

LAD, LCX 0 (0%) 15 (8.6%) 

LAD, RCA 7 (17.1%) 22 (12.6%) 

LCX, RCA 1 (2.4%) 5 (2.9%) 

LAD, LCX, RCA 0 (0%) 18 (10.3%) 

p<0.05 was considered statistically significant. AWMI: Anterior wall myocardial infarction; CAD: Coronary artery disease; 

DVD: Double vessel disease; IWMI: Inferior wall myocardial infarction; LAD: Left anterior descending artery; LCX: Left 

circumflex artery; MI: Myocardial infarction; NSTEMI: Non-ST elevated myocardial infarction; RCA: Right coronary artery; 

STEMI: ST elevated myocardial infarction; SVD: Single vessel disease; TVD: Triple vessel disease; UA: Unstable angina. 

 

4. Discussion 
 

Although the incidence of ACS among subjects aged below 

40 years is much lower when compared to older subjects. 

However, young patients require special attention, and 

developing an approach to the early diagnosis and 

identification of high-risk patients is a challenge for modern 

cardiology. Most of the patients (174) enrolled in study were 

aged between 31-40 years old. The most difficulty found in 

scientific literature as to ACS in young patients is the 

definition of which age should be used for evaluation.  

 

When we evaluated the sex of patients, we observed an 

absolute predominance of males and the number noted was 

100 % in patients aged <30 years while 89.70 % were male 

patients who belonged to age group 31-40 years. Similarly, 

in the research conducted by Avezum et al.[5] and Chuan 

Chan et al.[6] a higher number of male patients with ACS 

were observed. 

 

The pathophysiology of ACS in young patients is expected 

to be different from the aged patients. The cascade of events 

occurring in the development of ACS initiates with rupture 

of the atherosclerotic plaque followed by the activation of 

the coagulation cycle and vessel obstruction. However 

certain risk factors like smoking, presence of cardiovascular 

disease, diabetes have been proven to contribute to the 

development of ACS. Cigarette smoking is a known risk 

factor for the development of cardiovascular risk disease 

Zimmerman et al.[7] found that among ACS patients <40 

years old 73% to 90% reported a history of smoking. Also, 

research by Schoenenberger et al [3]in 2011 observed that 

the percentages of smokers was higher among patients less 

than 35 years of age (77.2%). A similar percentage (65.9%) 

of smokers were observed among the young population in 

our study. 

 

Hypertension is less common in young patients with ACS 

than in older patients[8]. In the previous studies performed 

during 1970s and 1980s, approximately 14-30 % of young 

patients had hypertension[9]. More recent studies reported 

45-83% prevalence of hypertension. The findings of our 

study state that the higher prevalence of hypertension was 

noted in patients of old age (53.4%) on comparison with 

younger group. The findings from the study done by 

Schoenenberger et al[3] exhibited that more numbers of 

patients (57.7%) had hypertension and they belonged to age 

group >35 years when compared to young group.  

 

In the recent study percentages of older patients who were 

overweight was much higher than those accounted for young 

population. A total of 22% patients with age ≤ 30 years were 

obese while 33.3% of patients were obese with age group 

31-40 years. These results were found in consistence with 

the study performed by Schoeneberger et al[3]. Diabetes 

mellitus is also more widely associated with ACS in older 

patients than in young patients, less than 10% of whom have 

diabetes[8]. Similar results were observed in our study. The 

distribution of STEMI and NSTEMI was significantly 

different (p<0.021) between young and older patients: 87.8% 

of young patients showed STEMI whereas this proportion 

decreased to 87.4% in patients with age group 31-40 years 

these results correlate well with the study done by Avezum 

in 2005 [5]which states that STEMI is more frequently in 

young patients, whereas this study contrast with NSTEMI 

results by stating that higher prevalence of NSTEMI is found 

in elder patients. However, in our study percentage of 

NSTEMI was found higher in young population (9.8%) 

compared to elder patients (4.6%)  

 

Single vessel coronary artery disease was found more 

common than multi-vessel disease in young patients i.e., up 

to 80.5% had single-vessel disease, in our study. Similar 

results were found in Hong et al[10] study which states that 

single vessel disease is found more frequent among young 

population (56.9%) than in older population (47.0%).The 

LAD was the most involved artery for development in ACS 

among all age groups. In our study LAD was the culprit 

artery in 68.3% of patients belonging to age ≤ 30 years 

whereas 46.6% of patients between age group 31-40 years 

old. Study performed by Badran et al[11] showed similar 

findings where 71% of age <45 years ,64.5% of age between 

41-65 years and 92% of age >65 years had involvement of 

LAD in development of ACS. 
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5. Limitations 
 

The major drawback of this study is the small sample size. 

Also, this study analysed patients who reached the hospital, 

so it might not be a true representative of the population. 

Hence, the results cannot be generalized to the community. 

This study has primarily analysed relevant information with 

regards to the demographic and risk factor profile of ACS in 

young patients.However, a longer outpatient follow‑up after 

discharge including information regarding various outcomes 

could have added more validity to our observations.  

 

6. Conclusion 
 

This study provides us with some insight into the incidence 

and risk factors associated with ACS and their presentation. 

Young ACS patients have different risk factors however, 

smoking was the most prevalent among all. Affected patients 

were predominantly male. STEMI and NSTEMI were 

noticed slightly higher in young population. Comparative 

analysis among SVD, LAD vessel was the most involved 

coronary artery among both the groups. Larger studies will 

be needed to assess specific association between clinical 

features of ACS in young population. 
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