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INTRODUCTION

Cardiovascular disease (CVD) is the leading cause of  death 
globally1 and causes 12 million deaths throughout the 
world each year, in accordance with the third monitoring 
report of  the World Health Organization.2 CVD is the 
leading cause of  death in India, with coronary artery 
disease (CAD) accounting for a majority of  the deaths.1,2 
Based on the treatment and outcomes of  acute coronary 
syndromes (ACSs) in India (CREATE) registry3 published 
in 2008, the mean age of  presentation with an ACSs was 

57.5 years, which is 7–11 years younger than reports from 
the Western literature.

Conventionally, CAD is considered to be a disease of  the 
elderly. The cutoff  age of  45 years has been used in most 
studies to define “young” patients with CAD or an acute 
myocardial infarction (AMI).4 The patient subgroups 
≤35 years with CAD are at times referred to as “very young”5 
CAD in the very young that was found in only 1.5% of  all 
patients with CAD.6 Clinical observation suggests that CAD 
in the very young is increasing in India. Many very young 
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patients in India present with none or a single risk factor.7 
Stable angina is uncommon, and the first presentation of  
CAD in the very young is usually a fully evolved myocardial 
infarction (MI).8 The presentation with an AMI in the 
very young shows a different clinical, angiographic, and 
pathophysiological profile compared with the older cohorts.9 
As classic coronary atherosclerotic plaque rupture is not 
common during the early decades of  life, uncommon 
etiologies may be considered.9 The limited angiographic 
data available seems to suggest a higher prevalence of  single 
vessel CAD and less of  multi-vessel CAD in the very young.10

The CREATE registry has previously reported that patients 
with ST elevation MI (STEMI) took a much longer time 
to reach the hospital, and hence, fewer patients received 
definitive treatment for MI in India compared with developed 
countries. All-cause mortality was higher in Indian patients, 
and more so in patients with poor socioeconomic status.3

STEMI in very young patients has devastating consequences 
and causes a huge loss to the economy and productivity. 
However, data regarding demographic, clinical, and 
angiographic profile of  this population are lacking in 
India as also in the western literature and characteristics 
of  presentation with AMI in very young patients who have 
been inadequately studied.11

Aims and objectives
The objective of  our study was to assess the demographic, 
clinical, echocardiographic, and angiographic profile 
and risk factor pattern of  patients with acute coronary 
symptoms at our tertiary healthcare providing hospital in 
Northern Maharashtra.

MATERIALS AND METHODS

Study population
It was a descriptive comparative study with longitudinal 
design was carried out from January 2021 to December 
2021 (1 year) in the emergency room (ER) and out-patient 
department of  our tertiary healthcare providing hospital 
in Northern Maharashtra.

A total of  206 consecutive patients aged ≥18 years suspected 
to have AMI during our study period were included in our 
study. Patients suspected to have myocarditis (diagnosed 
clinically by history of  (h/o) viral prodrome, h/o fever 
preceding for days to weeks, atypical or non-anginal chest 
pain, and global hypokinesia on echocardiography) were 
excluded from our study.

Ethical approval
The ethical approval was obtained from the Institutional 
Ethical Committee before the start of  the study 

(Institutional Ethical Committee approval letter number 
021/2021, dated January 11, 2021). Patient’s informed 
consent was taken before enrolling them in the present 
study.

Data collection
MI was diagnosed in accordance with the Third Universal 
Definition of  MI. Patient’s history was documented 
in detail and brief  focused that clinical examination 
was performed. The current smoking was defined 
as a personal h/o smoking in the past 12  months. 
Family h/o CAD was defined as a h/o ischemic heart 
disease in first-degree relatives (men <55 years of  age 
or women <65 years of  age). The chain of  events from 
symptom onset to arrival in ER was serially recorded. 
Socioeconomic status categorization was carried out in 
accordance with the updated B G Prasad socioeconomic 
classification 2014.

Two-dimensional echocardiography was performed in all 
of  the study subjects before thrombolysis or percutaneous 
coronary intervention (PCI) using the Philips SONOS 
5500 machine. Invasive coronary angiography (CAG) 
through femoral arterial access was performed in most of  
the patients either as a part of  the primary/rescue PCI or 
before discharge if  the patient was already thrombolyzed 
or managed conservatively.

Data regarding thrombolysis in MI flow characteristics, 
presence of  calcium, and presence of  thrombus were 
recorded. Obstructive CAD was considered to be present 
if  ≥75% diameter stenosis was present on visual assessment 
in one of  the major epicardial coronary arteries. Multi-
vessel disease was defined as ≥50% stenosis of  ≥2 major 
epicardial coronary arteries. Patients were treated in 
accordance with the latest MI management guidelines. 
Routine blood investigations were performed at the time 
of  admission.

Statistical analysis
The data were recorded with the help of  standard, semi-
structured, and pre-validated case record pro forma. 
Informed consent was obtained from all subjects as per 
the existing norms of  the Institutional Ethics Committee.

Continuous variables were expressed as mean and 
standard deviation, whereas categorical variables were 
expressed as numbers and percentages. Continuous 
variables were compared between cases and controls 
using an unpaired t-test and categorical variables using 
Chi-squared or Fisher’s exact test. Statistical tests were 
performed using the Statistical Package for the Social 
Sciences 20 and a two-sided P≤0.05 was considered 
statistically significant.
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RESULTS

Demographic parameters
In the present study, the mean age of  the study participants 
was 46.67±12.3  years. About 61.17% were male, while 
38.83% were female (male preponderance). Majority of  
the subjects belonged to the middle socioeconomic class 
(50%), followed by upper class (27.18%), and lower class 
(22.82%). About 77.67% subjects belonged to the urban 
geographic area, while 22.33% were from rural areas 
(Table 1).

Comorbidities and personal history
In this study, we observed that 13.59% had diabetes 
mellitus, 18.93% had hypertension, and 10.19% had pre-
existing CVD. When their personal history was assessed, 
19.9% were smokers, 17.48% were tobacco chewers, and 
23.9% were alcohol users. About 16.99% had family history 
of  CVD (Table 2).

Clinical presentation
In the present study, we observed their clinical presentation. 
Majority of  the subjects presented with angina (91.26%), 

followed by dyspnea among 12.62%, and atypical chest 
pain among 10.19% study subjects (Figure 1).

ACS types
Among examinations and diagnostic workup, majority 
of  the study subjects were diagnosed as ST elevation 
ACSs (76.69%), out of  which majority had anterior 
wall myocardial infarction (AWMI) (45.63%), followed 
by inferior wall MI (IWMI) (26.7%) and lateral wall MI 
(LWMI) (4.37%). About 23.3% study subjects had non-ST 
elevation types of  ACSs (Table 3).

Management and outcomes
In this study, 86.89% subjects underwent CAG. About 
65.53% study subjects were managed with thrombolysis, 
62.62% underwent PCI procedure, while CABG was 
performed among 13.11% study subjects. In our hospital, 
we observed mortality of  3.4%, while 96.6% were cured 
and discharged (Table 4).

DISCUSSION

There are very few registries in India that provide data 
on the young population’s prevalence and profile with 
CAD. The first registry in India, which published data 
on the young CAD population, was the CADY registry. 
In a retrospective study of  8,268 patients with ACS from 
South India, approximately 10% were <40 years of  age. 
Young patients with CAD are almost always males, as 
reported in many studies. Diabetes mellitus and systemic 
hypertension are well-known risk factors for CAD in the 
young population, which were evident in our study. In the 
present study, the mean age of  the study participants was 
46.67±12.3 years.

The CREATE registry12 also had a male preponderance 
with 81.5% of  patients with STEMI being male. Similarly, 

Table 1: Demographic parameters
Demographic 
parameters

Number of 
subjects

Percentage

Age distribution
<30 years 17 8.25
31–40 years 38 18.45
41–50 years 51 24.76
51–60 years 58 28.16
More than 60 years 42 20.39

Gender‑wise distribution
Males 126 61.17
Females 80 38.83

SES
Upper 56 27.18
Middle 103 50.00
Lower 47 22.82

Residence
Urban 160 77.67
Rural 46 22.33

SES: Socioeconomic status

Table 2: Comorbidities and personal history
Comorbidity and 
personal history

Number of 
subjects

Percentage

Comorbidities
Diabetes mellitus 28 13.59
Hypertension 39 18.93
CVD 21 10.19

Personal history
Smokers 41 19.90
Tobacco users 36 17.48
Family history of CVD 35 16.99
Alcohol user 48 23.30

CVD: Cardiovascular disease

91.26

12.62

10.19

Angina Dyspnea Atypical chest pain

Figure 1: Clinical presentation
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the Kerala ACS registry13 also had a male preponderance 
with 77.5% of  patients with STEMI being males. Females 
in this age group are usually protected from CAD. Other 
important reasons for the under representation of  females 
might be the underutilization of  health-care services in the 
society for female patients.

About 61.17% were male, while 38.83% were female (male 
preponderance). Majority of  the subjects belonged to the 
middle socioeconomic class (50%), followed by upper 
class (27.18%), and lower class (22.82%). About 77.67% 
subjects belonged to the urban geographic area, while 
22.33% were from rural areas. In the CREATE registry, 
three-fourth of  the patients were also from the lower 
middle and poor socioeconomic status.14 The reasons 
might include unhealthy food habits, addictions such that to 
tobacco and psychosocial stress which are more prevalent 
in the middle and lower socioeconomic class. Urban and 
semi-urban populations were predominant in the present 
study, as well as in the CREATE registry. The main reason 
for this might be better access to health care for urban and 
semi-urban population and also a higher incidence of  CAD 
among the urban population due to unhealthy food and 
lifestyle. Rural population might be under represented in 
the studies due to negligence and misinterpretation of  the 
symptoms and also due lack of  health-care facilities around 
the clock and a weak referral system including a lack of  
transportation facilities.

In this study, we observed that 13.59% had diabetes 
mellitus, 18.93% had hypertension, and 10.19% had 
pre-existing CVD. When their personal history was 
assessed, 19.9% were smokers, 17.48% were tobacco 
chewers, and 23.9% were alcohol users. About 16.99% 
had family history of  CVD. The proportions of  DM 
and HTN among the cases were comparable with other 
studies. The previous studies have shown mixed results 
regarding the presence of  a significant family h/o 
CAD. In the CREATE registry, where 60.6% patients 
presented with STEMI, 26.9% patients were known 
diabetics, and 31.4% patients were known hypertensive 
which is significantly different from the risk factor 
profile of  our very young MI group. Almost 44.7% 
patients in the STEMI subgroup of  CREATE registry 
were current or past smoker,3 whereas the percentage 
was higher in our study indicating that the prevalence 
of  smoking has increased or it may be more prevalent 
in this part of  the country. The rates of  DM, HTN, 
and smoking in Kerala ACS registry were 34%, 55%, 
and 36%, respectively.12,13

Patients with a history of  premature CAD in their families 
have increased plaque content in their coronaries. The 
studies from India show a wide variation in the prevalence 
of  a family history of  premature CAD, which varies from 
very low to up to 47%. Smoking was the most common 
risk factor for ACS in the young population, similar to other 
studies. Our study found a very high prevalence of  alcohol 
dependence (51.8%) among the study participants, which 
shows an alarming rise in alcohol consumption among 
young individuals.

In the present study, we observed their clinical 
presentation. Majority of  the subjects presented with 
angina (91.26%), followed by dyspnea among 12.62%, 
and atypical chest pain among 10.19% study subjects. 
Among examinations and diagnostic workup, majority of  
the study subjects were diagnosed as ST elevation ACSs 
(76.69%), out of  which majority had AWMI (45.63%), 
followed by IWMI (26.7%), and LWMI (4.37%). About 
23.3% study subjects had non-ST elevation types of  
ACSs. Revaiah et al., in their study observed that the 
most common diagnosis was AWMI (58%) followed by 
IWMI (23%) and NSTE-ACS (18%), which was similar 
to prior studies in young ACS patients.15

In this study, 86.89% subjects underwent CAG. About 
65.53% study subjects were managed with thrombolysis, 
62.62% underwent PCI procedure, while CABG was 
performed among 13.11% study subjects. In our hospital, 
we observed mortality of  3.4%, while 96.6% were cured 
and discharged.

Table 4: Management and outcomes
Management and 
outcomes

Number of 
subjects

Percentage

Management
Coronary angiography 179 86.89
Thrombolysis 135 65.53
PCI 129 62.62
CABG 27 13.11

Outcome
Discharged 199 96.60
Mortality 7 3.40
Total 206 100.00

PCI: Percutaneous coronary intervention, CABG: Coronary artery bypass graft

Table 3: ACS types
ACS types Number of subjects Percentage
STE‑ACS

AWMI 94 45.63
IWMI 55 26.70
LWMI 9 4.37
NSTE‑ACS 48 23.30
Total 206 100.00

STE‑ACS: ST‑segment elevation acute coronary syndrome, LWMI: Lateral wall 
myocardial infarction, IWMI: Inferior wall myocardial infarction, AWMI: Anterior wall 
myocardial infarction



Wagh, et al.: Clinical profile of patients presenting with acute coronary syndromes

Asian Journal of Medical Sciences | Aug 2022 | Vol 13 | Issue 8	 91

Limitations of the study
The study is a cross-sectional one without a control group; 
therefore, each factor’s risk and statistical significance 
could not be analyzed. Risk predictors like lipid profile 
data were not available in all patients. Intravascular imaging 
could have accurately demonstrated the underlying cause 
for CAD (atherosclerotic vs. non-atherosclerotic) in these 
young patients, especially in patients with MINOCA and 
patients with non-obstructive coronaries.

CONCLUSIONS

The conventional risk factors are highly prevalent even 
among young patients with CAD. Despite all the recent 
advances, delayed presentation in ACS is unfortunately 
widespread. AWMI is more common, most of  the patients 
have a single-vessel disease, and in-hospital mortality is low 
in this young population.

ACKNOWLEDGMENT

The authors take this opportunity to thank department of  
CVT for their whole hearted support for this study.

REFERENCES

1.	 Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJ. 
Global and regional burden of disease and risk factors, 
2001: Systematic analysis of population health data. Lancet. 
2006;367(9524):1747-1757.

	 https://doi.org/10.1016/S0140-6736(06)68770-9
2.	 Roth GA, Mensah GA, Johnson CO, Addolorato G, 

Ammirati  E, Baddour LM, et al. GBD-NHLBI-JACC Global 
Burden of Cardiovascular Diseases Writing Group. Global 
burden of cardiovascular diseases and risk factors, 1990-
2019: Update from the GBD 2019 study. J Am Coll Cardiol. 
2020;76(25):2982-3021.

	 https://doi.org/10.1016/j.jacc.2020.11.010

3.	 Xavier D, Pais P and Devereaux PJ. Treatment and outcomes 
of acute coronary syndromes in India (CREATE): A prospective 
analysis of registry data. Lancet. 2008;371(9622):1435-1442.

	 https://doi.org/10.1016/S0140-6736(08)60623-6
4.	 Gupta R, Joshi P, Mohan V, Reddy KS and Yusuf S. Epidemiology 

and causation of coronary heart disease and stroke in India. 
Heart. 2008;94(1):16-26.

	 https://doi.org/10.1136/hrt.2007.132951
5.	 Puricel S, Lehner C and Oberhänsli M. Acute coronary syndrome 

in patients younger than 30  years--aetiologies, baseline 
characteristics and long-term clinical outcome. Swiss Med Wkly. 
2013;143:w13816.

	 https://doi.org/10.4414/smw.2013.13816
6.	 Juan-Salvadores P, Díaz VA, Carreño CI, González AG, 

Veiga  C, Reglero CM, et al. Coronary artery disease in very 
young patients: Analysis of risk factors and long-term follow-up. 
J Cardiovasc Dev Dis. 2022;9(3):82.

	 https://doi.org/10.3390/jcdd9030082
7.	 Dwivedi S, Dwivedi G, Chaturvedi A and Sharma S. Coronary 

artery disease in the young: Heredofamilial or faulty life style or 
both. J Indian Acad Clin Med. 2000;1(3):8.

8.	 Schoenenberger AW, Radovanovic D and Stauffer JC. Acute 
coronary syndromes in young patients: Presentation, treatment 
and outcome. Int J Cardiol. 2011;148(3):300-304.

	 https://doi.org/10.1016/j.ijcard.2009.11.009
9.	 Gupta MD, Girish M and Kategari A. Epidemiological profile 

and management patterns of acute myocardial infarction in 
very young patients from a tertiary care centre. Indian Heart J. 
2020;72(1):32-39.

	 https://doi.org/10.1016/j.ihj.2020.03.003
10.	 Aggarwal A, Srivastava S and Velmurugan M. Newer 

perspectives of coronary artery disease in young. World J 
Cardiol. 2016;8(12):728-734.

	 https://doi.org/10.4330/wjc.v8.i12.728
11.	 Deshmukh PP, Singh MM, Deshpande MA and Rajput AS. 

Clinical and angiographic profile of very young adults presenting 
with first acute myocardial infarction: data from a tertiary care 
center in Central India. Indian Heart J. 2019;71(5):418-421.

	 https://doi.org/10.1016/j.ihj.2019.12.004
12.	 Prabhakaran D, Yusuf S, Mehta S, Pogue J, Avezum A, Budaj A, 

et al. Two-year outcomes in patients admitted with non-ST 
elevation acute coronary syndrome: Results of the OASIS 
registry 1 and 2. Indian Heart J. 2005;57(3):217-225.

Study Age cut‑off 
(Years)

Males 
(%)

STE‑ACS versus 
NSTE‑ACS (%)

Thrombo‑ 
‑lysis (%)

CAG/PCI (%) In‑hospital 
mortality (%)

Bhardwaj et al.,16 
(n=124), 2014

40 99 95 versus 6 32 100 versus NA 1.6

Prajapati et al.,17 
(n=100), 2015

40 96 85 versus 15 NA 100 versus NA NA

Deora et al.,18 
(n=820), 2016

40 93 75 versus 26 NA 100 versus NA NA

Sinha et al.,19 
(n=1116), 2017

30 95 100 STE‑ACS 55.5 95 versus 55 2.9

Deshmukh et al.,11 
(n=41), 2019

30 95 100 STE‑ACS 61 100 versus 56 2.4

Gupta et al.,9 
(n=102), 2020

35 97 91 versus 8.8 32.3 95 versus 37 2.9

Present study 
(n=206)

46.67 96 82 versus 18 42.3 92 versus 54 –

CAG: Coronary angiography, PCI: Percutaneous coronary intervention, STE‑ACS: ST‑elevation acute coronary syndromes, NSTE‑ACS: Non‑ST‑elevation acute coronary 
syndromes



Wagh, et al.: Clinical profile of patients presenting with acute coronary syndromes

92	 Asian Journal of Medical Sciences | Aug 2022 | Vol 13 | Issue 8

13.	 Mohanan PP, Mathew R, Harikrishnan S, Krishnan MN, 
Zachariah G, Joseph J, et al. Presentation, management, and 
outcomes of 25  748 acute coronary syndrome admissions in 
Kerala, India: Results from the Kerala ACS registry. Eur Heart J. 
2013;34(2):121-129.

	 https://doi.org/10.1093/eurheartj/ehs219
14.	 Joshi P, Islam S, Pais P, Reddy S, Dorairaj P, Kazmi K, et al. Risk 

factors for early myocardial infarction in South Asians compared 
with individuals in other countries. JAMA. 2007;297(3):286-294.

	 https://doi.org/10.1001/jama.297.3.286
15.	 Revaiah PC, Vemuri KS, Vijayvergiya R, Bahl A, Gupta A, 

Bootla D, et al. Epidemiological and clinical profile, management 
and outcomes of young patients (D, years) with acute coronary 
syndrome: A  single tertiary care center study. Indian Heart J. 
2021;73(3):295-300.

	 https://doi.org/10.1016/j.ihj.2021.01.015
16.	 Bhardwaj R, Kandoria A and Sharma R. Myocardial infarction 

in young adults-risk factors and pattern of coronary artery 
involvement. Niger Med J. 2014;55(1):44-47.

	 https://doi.org/10.4103/0300-1652.128161
17.	 Prajapati J, Joshi H, Sahoo S, Virpariya K, Parmar M and 

Shah K. Age-related differences of novel atherosclerotic risk 
factors and angiographic profile among Gujarati acute coronary 
syndrome patients. J Clin Diagn Res. 2015;9(6):OC05.

	 https://doi.org/10.7860/JCDR/2015/11709.6000
18.	 Deora S, Kumar T, Ramalingam R and Manjunath CN. 

Demographic and angiographic profile in premature cases of 
acute coronary syndrome: Analysis of 820 young patients from 
South India. Cardiovasc Diagn Ther. 2016;6(3):193.

	 https://doi.org/10.21037/cdt.2016.03.05
19.	 Sinha SK, Krishna V and Thakur R. Acute myocardial infarction 

in very young adults: A clinical presentation, risk factors, hospital 
outcome index, and their angiographic characteristics in North 
India-AMIYA study. ARYA Atheroscler. 2017;13(2):79-87.

Authors Contribution:
YW- Study design and concept of the study, manuscript preparation; SW- Interpretation of the results; YG- Collection of the data, literature review; 
PG- Statistical analysis and interpretation.

Work attributed to: 
The work is attributed to the department of CVTS, Shree Vighnaharta Superspeciality Hospital, Dhule.

Orcid ID:
Dr. Yatin Wagh -  https://orcid.org/0000-0003-3732-3201
Dr. Smita Wagh -  https://orcid.org/0000-0003-3576-3449
Dr. Yogesh Gawale -  https://orcid.org/0000-0002-3832-994X
Dr. Piyush Gawale -  https://orcid.org/0000-0002-0337-5241

Source of Support: Nil, Conflict of Interest: None declared.


