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Abstract 

Objective: To determine the distribution of risk factors and pattern of coronary artery disease among 

young Pakistanis presenting with acute coronary artery syndrome. A cross sectional study conducted from 

August 2018 to October 2019 at Department of Cardiology Jinnah Hospital Lahore. 

Methods: Total of 150 young patients up to 40 years of age with acute coronary syndrome (ACS) was 

included in this study. Risk factors were evaluated on patient’s current medication history for diabetes 

mellitus, hypertension, lipid lowering drugs and recent reports HbA1c, total body lipids. Data was entered 

and analyzed in SPSS version 21.0. Socio-demographic, clinical profile and risk factors were evaluated 

and presented as frequency and percentages. Cross tabulation was for ACS and risk factors. Statistical 

significance was assessed using Chi-square test with significant value of p < 0.05. 

Results: Among 150 subjects mean age was 34.20 + 4.246 with minimum age of 23 years and maximum 

age of 39 years. 92.0 % were male and 56.0% were having acute anterior wall STEMI, 36.0% had acute 

inferior Wall STEMI, 2.0% suffered from acute lateral wall STEMI, 2.7% had acute inferoposterior wall 

STEMI and 3.3% had NSTE-ACS. Risk factor analysis shows that 22.0% had diabetes mellitus, 20.7% 

had hypertension, 33.7% had a positive history of IHD in family, 71.3% were smokers, 44.0% had obesity, 

66.0% had reduced HDL and 44.0 % had elevated LDL levels. Regarding pattern of coronary artery 

disease, 70.7% patients were having one vessel CAD, 28.0% two vessels CAD and 1.3% had three vessels 

CAD. 

Conclusion: Mean age of acute coronary syndrome is low amongst young Pakistani population with male 

predominance and acute anterior and inferior wall STEMI being most frequent diagnosis. Smoking, 

dyslipidemia particularly low HDL, positive family history of ischemic heart disease, hypertension, 

diabetes mellitus, obesity, was identified as important risk factors. Most of the patients had one vessel 

CAD. 
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Introduction 

lobally, cardiovascular disease (CVD) is an 

important cause of death.1 There is ample amo-

unt of data available for coronary artery disease 

(CAD) across the world, while the literature highl-

ighting premature CHD and myocardial infarction G 
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(MI) in the “young” is still deficient.2 The effects of 

MI predominantly in younger population can be dis-

tressing because of its possible impact on the patie-

nt’s mental health, functional capacity and the soci-

oeconomic status. Myocardial infarction at a young 

age has a devastating effect on livelihood and affe-

cts the whole family.3,5 

Cardiovascular disease despite its declining trend in 

older age group, still causing adverse outcomes in 

younger population worldwide. The young age pop-

ulation is not vastly studied despite having inimi-

table risk profile in comparison to traditional risk 

factors in old age population.5,7 

The data is lacking in young population regarding 

history, clinical examination and prognosis of acute 

myocardial infarction. Although, acute myocardial 

infarction is less frequent in the young population,’ 

but major hazards like death and disability pose 

serious clinical implications.8 A number of studies 

have examined the frequency of CAD and coronary 

artery anatomy in younger population, while angio-

graphic studies have established less extensive CAD 

than in older population.5,9-10 

The pattern and presentation of CAD in “young” 

patients and the difference that exist between “you-

ng” and older patients of MI still not well under-

stood by the clinicians. There is a lot of discrepancy 

in the data on the exact definition of “young” in 

context to premature CAD and MI. The age limit for 

“young” varies from 40 to 55 by some researchers, 

other suggest a cut off age for “young” with respect 

to MI was taken 45 years of age.3,7-9 There is no 

consensus on single age cut-off for young throughout 

the world, this review will use a cut-off 40 years of 

age in Pakistani population. The data is lacking on 

MI in the “young” in comparison to literature on 

CAD without age limit.10,11 Perhaps the most well-

known of all, The Framingham Heart Study, a land-

mark research work in the history of cardiovascular 

diseases, depicted a 10-year rate of “young” MI (<55 

years of age) 51.1/1000 in males and 7.4/1000 in 

females.12 While McManus et al. in their study found 

an incidence of 66/100,000 of MI in patients of age 

group 25 to 54 years.14 In comparison to these stu-

dies, McGill et al. presented a surprisingly increased 

prevalence of CAD in young males of age less than 

35 years with 20% revealed to have advanced coro-

nary artery disease on autopsy findings.15 Doughty et 

al. showed > 10% of MI patients presented to their 

hospital were “young”, the cut off value for  “young” 

was 45 years of age for this study.16 One of the 

highest rates of MI in the “young” was reported by 

Loughnan et al. who conducted study on young MI 

patients (<55 years) admitted to hospitals in Melb-

ourne, Australia over a span six-years found highest 

rates around 20%. This turned out to be 0.1% of the 

Melbourne population of age less than 55 years.17 

In an analysis by World Health Organization, the glo-

bal burden of CAD has an upsurge from 47 million 

disability adjusted life years (DALYs) in 1990 to aro-

und 82 million DALYs in 2020. At present, CAD 

burden is the 3rd common cause of DALY lost in 

females (5.3%) and 2nd common cause of disease 

burden (6.8%) in males.18 The largest cardiovasc-

ular Framingham study stated a 10-years CAD inc-

idence of 12.9/1000 in men of age group of 30-34 

years and 5.2/1000 in women of age group of 35-44 

years.14,18 

The fact that clinically manifestation of CAD in the 

young adult is relatively infrequent and it indicates 

that these patients are atypical of the general popu-

lation.13,19 Recently on top of the well-known card-

iac markers of CAD, many novel markers, precisely 

related with CAD in young are revealed. The ratio-

nale of this study is to gauge the role of traditional 

and novel risk factors and pattern of CAD in young 

adults. Due to the growing incidence of the CAD in 

our part of the world, it is vital to measure these risk 

factors of CAD.19 As very limited local data is 

available regarding pattern of CAD & distribution of 

risk factors in young Pakistanis, hence present study 

is unique and innovative to look for pattern of disease 

and prevalence of risk factors simultaneously in 

young Pakistani to prevent increasing burden of dise-

ase in young generation. 

Methods 

A cross sectional study was conducted from August 

2018 to October 2019 at Department of cardiology 

Jinnah Hospital Lahore. Young adult patients up to 

40 years of age of either gender with acute coronary 

syndrome (ACS), those fulfilling the inclusion 

criteria were included through a non-probability / 

convenience sampling for the study. A sample of 150 
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cases was calculated to estimate sample size needed 

to find a case of acute coronary syndrome in young 

with confidence level of 95% and assumed rate of 

51.1 per 1000 from The Framingham Heart Study.7 

Young adults with history of congenital birth defects 

were excluded from the study. After approval of eth-

ical committee and informed consent a detailed 

demographic profile was collected along with 

presence of risk factors among subjects. Data was 

entered and analyzed in SPSS version 21.0. Sociode-

mographic, clinical profile, risk factors and pattern of 

CAD were evaluated and presented as frequency and 

percentages. Cross tabulation was for ACS and risk 

factors. Statistical significance was assessed using 

Chi-square test with significant value of p < 0.05. 

Results 

Among 150 subjects mean age was 34.20 + 4.246 

with minimum age of 23 years and maximum age of 

39 years. 82.1% were more than 30 years. 92.0 % 

were male and 8.0% were females. 56.0% were hav-

ing acute anterior wall ST-Elevation Myocardial In-

farction (STEMI), 36.0% had acute Inferior wall 

STEMI, 2.0% suffered from acute lateral wall 

STEMI, 2.7% had acute infero-posterior wall STEMI 

and 3.3% had Non ST-elevation acute coronary syn-

drome (NSTE-ACS). (Table No: 1). 

Table 1: Demography and diagnosis of study 
population. 

Variables n = 150 Frequency Percent 

Age: Mean = 34. 03, SD+4.221   

< 30 years 30 20.0 

> 30 years 120 80.0 

Gender   

Male 138 92.0 

Female 12 8.0 

Diagnosis   

Acute Anterior Wall STEMI* 84 56.0 

Acute Inferior Wall STEMI* 54 36.0 

Acute Lateral Wall STEMI* 3 2.0 

Acute Infero-posterior Wall 

STEMI* 

4 2.7 

NSTE-ACS** 5 3.3 

* ST-Elevation Myocardial Infarction ** Non ST-

elevation acute coronary syndrome 

 Risk factor analysis shows that 22.0% had diabetes 

mellitus, 20.7% had hypertension, 33.7% had a pos-

itive history of IHD in family, 71.3% were smokers, 

44.0% had obesity, 66.0% had reduced HDL and 

44.0 % had elevated LDL levels (Table no:2)  

Table 2: Risk factors among study population. 

(Multiple response). 

Risk Factors 

Multiple Responses 
Percent 

of Cases 

Frequency Percent of 

responses 

 

Diabetes Mellitus 33 7.2% 22.0% 

Hypertension 31 6.8% 20.7% 

Family History 55 12.1% 36.7% 

Smoking 107 23.4% 71.3% 

Obesity 66 14.4% 44.0% 

Low HDL 99 21.7% 66.0% 

High LDL 66 14.4% 44.0% 

Total 457 100.0% 304.7% 

Risk factor cross tabulation showed that diabetes 

mellitus was risk factor in 48.5% of patients having 

acute anterior wall STEMI, 36.4% in acute Inferior 

Wall STEMI, 9.1% in acute lateral wall STEMI, whi-

le 0.0% acute infero-posterior and 0.0% who had 

NSTE-ACS. (p = .009). Hypertension was risk factor 

in 71.0% in patients having acute anterior wall 

STEMI, 25.8% who had acute Inferior Wall STE-MI, 

while 0.0% in acute lateral wall STEMI, 3.2% with 

acute posterior wall STEMI and 0.0% had NS-TE-

ACS. (p = .221). Positive family history was risk 

factor in 61.8% having acute anterior wall STEMI, 

29.1% who had acute Inferior Wall STE-MI, 5.5% in 

acute lateral wall STEMI, 0.0% acute infero-poste-

rior and in 3.6% who had NSTE-ACS. (p = .027). 

Smoking was risk factor in 54.2% having acute ante-

rior wall STEMI, 78.0% who had acute Inferior Wall 

STEMI, 0.0% in having acute lateral wall STEMI, 

2.8% with acute posterior wall STEMI and 3.7% had 

NSTE-ACS. (p = .064). Obesity was risk factor in 

54.5% having acute anterior wall STEMI, 36.4% 

who had acute Inferior Wall STEMI, 4.5% in acute 

lateral wall STEMI, 0.0% with acute posterior wall 

STEMI and 4.5% had NSTE-ACS. (p = .100) (Table 

No: 3).  
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Table No 3: Risk Factors and differential diagnosis among subjects Cross-tabulation 

Risk factors Diagnosis 

Total P-

value 
 Acute 

Anterior 

Wall STEMI 

Acute 

Inferior Wall 

STEMI 

Acute 

Lateral Wall 

STEMI 

Acute Infer 

posterior 

Wall STEMI 

NSTEACS 

Diabetes Mellitus 
16 12 3 0 2 33 .009 

48.5% 36.4% 9.1% 0.0% 6.1% 

Hypertension 
22 8 0 1 0 31 .221 

71.0% 25.8% 0.0% 3.2% 0.0%   

Family history of IHD 
34 16 3 0 2 55 .027 

61.8% 29.1% 5.5% 0.0% 3.6%   

Smoking 
58 42 0 3 4 107 .064 

54.2% 39.3% 0.0% 2.8% 3.7%   

Obesity 
36 24 3 0 3 66 .100 

54.5% 36.4% 4.5% 0.0% 4.5%   

Total 84 54 3 4 5 150  

Regarding pattern of coronary artery disease, 70.7% 

patients were having one vessel CAD, 28.0% two 

vessels CAD and 1.3% had three vessels CAD. 

(Graph no: 1) 

2, 1%

42, 28%

106, 71%

One Vessel involved

Two Vessels involved

Three Vessels involved

 

Graph No 1: Vessel involved 

Discussion:  

The term CAD in young is used for adults of age less 

than 40 years having CAD. In the previous studies 

the range of age used for young population having 

CAD was from 35 years to 55 years.14,18-19 According 

to recent data the frequency of CAD cases in this age 

group is found to be 1.2%. Different ethnic groups 

have different rates but South Asians especially Indi-

ans are more susceptible to have CAD in this age 

group with a slightly higher occurrence of around 5% 

to 10%20. Common risk factors like smoking, diab-

etes mellitus, elevated blood pressure, obesity and 

positive history of premature CAD in the family 

appear to be as crucial for CAD in young as in elderly 

patients. However, the distribution of these traditi-

onal risk factors appears to fluctuate in younger 

populations. The commonest most risk factor for 

CAD in young adults is found to be smoking.21 

Similarly in our study smoking turned out to be the 

most frequent risk factor for CAD (71.3%) followed 

by low HDL (66.0%). 

Previous data has revealed an augmented incidence 

of CAD in those young adults with positive family 

history than in those without family history (35% vs. 

14%).16 In our study the frequency of family history 

of premature CAD was found to be 36.7%. The 

Framingham study data from 1880 to 2003 by 

National heart lung and blood institute (NHLBI’s) 

showed a yearly incidence of CVD in men of age 

group 35-44 years of 3/1000.22 Our study revealed a 

mean age was 34.20 + 4.246 with least age of 23 

years an-d extreme age of 39 years. 82.1% were more 

than 30 years and 92.0% were males. The data from 

Centre of disease control and prevention for the year 

2010 exposed that frequency of CAD in the age 
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group of 18-44 years, 45- 64 years and >65 years was 

1.2%, 7.1% and 19.8% correspondingly.18 In a Kor-

ean population study, the prevalence of occult CAD 

in young subjects (112 asymptomatic individual) of 

age <40 years was 11% (9 had one vessel CAD and 

3 had two vessel CAD). Coronary CT angiography 

was used to define the occult CAD in young indi-

viduals.23. In our data the pattern of CAD was 70-.7% 

having one vessel CAD, 28.0% having two vessels 

CAD and 1.3% having three vessels CAD. 

In South Asians population particularly belonging to 

India is at higher risk of having CAD in young age 

(5%-10%) in comparison to other ethnic population 

(1%-2%). In a study from Indian population the 

reported prevalence of CAD in young (< 40 years) 

was 5% to 10%. This susceptibility of Indians to 

CAD may be linked to various factors related to their 

life style, environment and genetics.20 Risk factor 

analysis shows that 22.0% had diabetes mellitus, 

20.7% had hypertension, 33.7% had a positive hist-

ory of IHD in family, 71.3% were smokers, 44.0 % 

had obesity, 66.0% had reduced HDL and 44.0 % had 

elevated LDL that are in accordance with other 

studies done in this region. The distribution of vari-

ous risk factors like diabetes mellitus, elevated blood 

pressure, smoking, elevated blood cholesterol and 

obesity leads to incidence of premature CAD around 

85% to 90%. Commonly young adults with CAD 

have several concomitant cardiac risk facto-rs.24 

Smoking considered to be most common risk f-actor 

related to CAD in young. In our study the pre-

valence of smoking was found to be highest (71.3%). 

Those young individuals who smoke in the existe-

nce of further risk factors like diabetes mellitus, ele-

vated blood pressure and obesity expose them to inc-

reased risk CAD in future.25 

The frequency of diabetes mellitus and hypertension 

appears to higher in young individuals with CAD 

than in healthy individuals. The frequency of hype-

rtension in young individuals with CAD is 25% in 

comparison to 13% in healthy individuals. Simil-

arly, in our study the frequency of hypertension is 

found to be 20.7%. The frequency of diabetes melli-

tus is 14.3% in young individuals with CAD in com-

parison to 5.4% in healthy individuals.23 This 

frequency of diabetes mellitus is 22.0% in our study. 

Although, frequency of these risk factors is quite 

higher in older patients of CAD.12,17-24 Several stu-

dies on younger individuals with CAD have proved 

a recent rise in the frequency of hypertension [8.86% 

(2001-2002) to 27.7% (2009-2010)] and diabetes 

mellitus [7.6% (2001-2002) to 36.15% (2009- 

2010)]. 24,25 

Our study findings are in accordance with other nat-

ional and international studies on coronary artery dis-

ease among young population which include risk 

factors like unhealthy diet, obesity and tobacco use. 

The presence of behavioral risk factors in those you-

ng individuals led to hypertension, diabetes mellitus, 

dyslipidemia, overweight and obesity. These traditi-

onal risks factors indicate an increased risk of 

developing a myocardial infarction, stroke, conges-

tive heart failure and other complications related to 

cardiovascular system. 

Conclusion:  

Mean age of acute coronary syndrome is low in our 

Pakistani population with male predominance and 

acute anterior and inferior wall STEMI being most 

frequent diagnosis. Smoking, dyslipidemia particul-

arly low HDL, positive family history of ischemic 

heart disease, hypertension, diabetes mellitus and 

obesity were identified as important risk factors. 

Most of the patients had one vessel CAD. We need a 

larger data to implement these results on Pakistani 

population in future. 
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