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ABSTRACT 
 

Introduction: ST-elevation myocardial infarction (STEMI) is a leading cause of morbidity and 
mortality worldwide.  Present study is designed to gather data in our population about the 
prevalence of metabolic syndrome (MetS) in STEMI. The gathered data will help in better 
understanding of association of STEMI and metabolic syndrome. This will also help the physicians 
to devise preventive strategies based on life style modifications to limit further progression of this 
syndrome particularly in individuals who are at higher risk for CAD.  
Objectives: To determine the frequency of metabolic syndrome in patients presented with ST 
segment elevated myocardial infarction. 
Study design: Cross sectional study. 
Duration of Study: 6 months (01-08-2018 to 31-01-2019) 
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Settings: Department of Cardiology, Pakistan Institute of Medical Sciences Islamabad 
Subjects and Methods: A total of two hundred and fifty-seven (n=257) patients of both gender 
between age 18-75 years who were diagnosed cases of ST segment elevated myocardial infarction 
(STEMI) were enrolled in this study. Fasting blood sugar, Serum TG, HDL, blood pressure and 
waist circumference was estimated and frequency of metabolic syndrome was evaluated.  
Results: Metabolic syndrome was found present in 37.4% (n=96/257) patients as per our 
operational definition. Frequency of metabolic syndrome was significantly higher in males as 
compared to females (P=0.048). No significant difference noted in the frequency of metabolic 
syndrome when data was stratified for different age groups (P=0.717).  
Conclusions: Metabolic syndrome was observed to the highly prevalent among patients presented 
with ST segment elevated myocardial infarction and was significantly higher in males.   
 

 
Keywords: Cardiovascular diseases; metabolic syndrome; STEMI. 

 

1. INTRODUCTION 
 
A form of heart attack known as ST-elevation 
myocardial infarction (STEMI) has a more 
precise definition. A lengthy period of limited 
blood supply affects a vast portion of the heart, 
resulting in this condition with significant in-
hospital and 2 years mortality rates [1]. Preferred 
treatment of STEMI is culprit artery reperfusion 
with the intervention of the primary percutaneous 
coronary. The radial artery is recommended as 
the preferred access site, as is the drug-eluting 
stents were preferred over bare metal stents, full 
revascularization was performed during the index 
hospitalization, and routine thrombus aspiration 
was avoided [2,3]. Metabolic syndrome is a 
collection of symptoms linked to high adiposity as 
a result of poor diet and a sedentary 
lifestyle. Resistance of Insulin, obesity of 
abdomen, lipid profile abnormalities and raised 
blood pressure are among these factors. In 
metabolic syndrome, the risk of cardiovascular 
disease (CVD) is increased by two times, while 
the risk of type-II diabetes mellitus (TIIDM) is 
increased by five times [4]. It has also been 
reported that diabetes mellitus, coronary artery 
disease, chronic obstructive pulmonary disease, 
and the heart failure were the more common 
among patients  having metabolic syndrome 
[5,6]. It also relates with the prediction of clinical 
severity and the acute STEMI prognosis [7]. High 
blood pressure (BP), raised glucose level, high 
levels of triglyceride (TG), low high-density 
lipoprotein (HDL) cholesterol and the central 
obesity are all part of the metabolic syndrome [8]. 
Despite the fact that patients having metabolic 
syndrome were substantially older than those 
without it, had a higher female preponderance, 
and had more non-ST-segment elevation acute 
coronary syndrome (ACS), they had a lower risk 
of STEMI [8]. South Asians are becoming more 
likely to have cardiovascular disease (CVD) and 

the Metabolic Syndrome.  This trend can be 
found not only among South Asians living on the 
Indian subcontinent (e.g., Pakistan, 
Bangladesh, India and Nepal), but also in nations 
with a large South Asian immigrant population 
[9,10]. STEMI is a leading cause of morbidity and 
mortality worldwide. Present study is designed to 
gather data in our population about the 
prevalence of metabolic syndrome in STEMI. 
The gathered data will help in better 
understanding of association of STEMI and 
metabolic syndrome. This study can be helpful 
for the physicians to devise preventive strategies 
based on life style modifications to limit further 
progression of this syndrome particularly in 
individuals who are at higher risk for CAD. 
 

2. MATERIALS AND METHODS  
 

2.1 Setting 
 

Department of cardiology, PIMS, Islamabad. 
 

2.2 Study Design 
 

Cross sectional study. 
 

2.3 Duration 
 

6 months (01-08-2018 to 31-01-2019). 
 

2.4 Sample Size 
 
Sample size was calculated by using WHO 
formula 1.1 . 
 

Confidence level: 95%  
 

Anticipated population proportion: 40.0% [11]. 
Precision required: 6%. 
 

The sample size calculated comes out to be 
n=257. 
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2.5 Sampling Technique 
 

 Consecutive non probability sampling technique. 
 
2.5.1 Inclusion criteria 
 
1. All diagnosed patients ST segment 

elevated myocardial infarction (STEMI) 
and admitted to hospital for management 
of STEMI 

2. Age 18-75 years 
3. Both genders 
 
2.5.1 Exclusion criteria 
 
1. Patients on anti-diabetic medication 
2. Patients on anti- hypertensive  

medication 
3. Patients on lipid lowering medication 
4. Pregnant and lactating women. 
 

2.6 Data Collection Procedure 
 
The information regarding demographic 
characteristics and baseline patient 
characteristics of the enrolled patients was 
recorded. Complete clinical examination was 
performed by the trainee researcher including 
measurement of blood pressure and waist 
circumference etc. Specific laboratory tests was 
performed including fasting blood glucose levels 
and lipid profile from the hospital laboratory. All 
the information was recorded on the prescribed 
proforma. 
 

 

2.7 Data Analysis Procedure 
 

SPSS version 21 was used for the data entering 
and analysis of the data. Quantitative variables 
like age in years, fasting blood glucose levels, 
Triglycerides, HDL, waist circumference and 
blood pressure were recorded as Mean ± S.D. 
Frequencies and percentages were calculated 
for qualitative variables like gender and presence 
of metabolic syndrome. Post stratification chi-
square test was applied and P-value ≤ 0.05 was 
taken as significant.  
 

3. RESULTS 
 

A total of two hundred and fifty-seven                 
patients of both gender between age 18-75                   
years who were diagnosed cases of ST                
segment elevated myocardial infarction             
(STEMI) were studied. Average age was 
51.9+9.2 years. Males were 185 (72.0%) and 
females were 72 (28.0%). Average blood              
sugar fasting, blood pressure, serum TG,                 
HDL and waist circumference are shown in 
Table.1  
 

Metabolic syndrome was found in 37.4% 
(n=96/257) of patients. Table.2  
 

Frequency of metabolic syndrome was 
significantly higher in males as compared to 
females (P=0.048,), while no significant 
difference noted in the frequency of metabolic 
syndrome when data was stratified for different 
age groups (P=0.717) Table 3. 

 
Table 1. Descriptive statistics of demographic characteristics of the patients n=257 

 

Variables  Statistics  

Age  51.9+9.2 years  
Gender  Males 185 (72.0%) 

Females 72 (28.0%) 
Total 257 (100.0%) 

Blood glucose fasting (mg/dL) 114.5+25.2 
Blood pressure (mmHg) 129.6/81.9+14.2/10.2 
Serum TG (mg/dL) 166.5+38.7 
HDL (mg/dL) 34.9+3.8 
Waist circumference (inches) 36.1+4.9 

 
Table 2. Frequency of metabolic syndrome n=257 

 

Metabolic syndrome Frequency Percent 

Present 96 37.4% 
Absent 161 62.6% 
Total 257 100.0% 
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Table 3. Metabolic syndrome according to age and gender n=257 
 

Variables Metabolic syndrome TOTAL P-value 
 Present Absent 

Age groups 18-45 years 26 47 73 0.717 
27.1% 29.2% 28.4% 

46-75 years 70 114 184 
72.9% 70.8% 71.6% 

Gender Males 76 109 185 0.048 
79.2% 67.7% 72.0% 

Females 20 52 72 
20.8% 32.3% 28.0% 

 

4. DISCUSSION 
 
STEMI is a major source of morbidity and 
mortality all around the world. The metabolic 
syndrome, which is a collection of cardiovascular 
risk factors, is becoming a global health concern 
[12,13]. In this study metabolic syndrome was 
found 37.4% and this incidence was   
significantly higher in males as compared to 
females (P=0.048), while its was insignificant 
according to age (P=0.717). These findings are 
similar to the previously published data. In a 
similar study Sinha SK et al[8] in a North Indian 
community, researchers looked at the frequency 
of metabolic syndrome, as well as its clinical and 
angiographic profile in naive ACS patients and 
they reported that incidence of the metabolic 
syndrome in their study was 37.65%, a figure 
quite close to present study finding. They further 
demonstrated that patients with metabolic 
syndrome were significantly older than without 
metabolic syndrome (60.3 ± 8.4 vs. 57.6 ± 7.9).

 

In the present study we found a male 
preponderance and there was not found any 
significant difference across the age groups. In 
another similar study, Rajbhandari A et al[9] 
aimed to evaluate the risk potential of metabolic 
syndrome for CVD. They reported that metabolic 
syndrome was the commonest and significant 
risk factor among cases of the acute coronary 
syndrome as it was occurred among 57.4% of 
the cases and out of all males were in majority 
65.0% compared to females 35% [9].

 
These 

findings regarding gender were similar to this 
study. Uppalakal B et al [11]

 
enrolled one 

hundred cases between the ages of 25 and 75 
who admitted with STEMI, evaluated for the five 
components of metabolic syndrome and they 
showed 40% incidence of the metabolic 
syndrome among patients having ST elevation 
myocardial infarction [10]. Suwaidi AJ et al [13] 
reported that the overall, 46% of patients had 
MetS and they further demonstrated that 
recurrent ischemia and congestive heart failure 

were more common in people with metabolic 
syndrome, as well as an elevated risk of 
recurrent myocardial infarction and stroke in ST-
elevation myocardial infarction. On other hand 
Aqeedi et al [14] conducted the study regarding 
the incidence of the metabolic syndrome and its 
components, combination and individually in the 
males having acute coronary syndrome and, in 
their study, individuals having metabolic 
syndrome were significantly older (p=0.012), and 
more than 50 percent of those who have MS 
were over the age of 50. Although in the present 
study we found a male preponderance and we 
did not find any significant difference across age 
groups. The higher prevalence rate in this study 
as compared to the present study might be due 
to the fact that they enrolled only male patients 
and, in our study, we found a lower prevalence of 
Mets in females as compared to males. 
Nonetheless, if we compare the figures with the 
male population in our study, the prevalence is 
similar. Zeller et al [15] determined the incidence 
of metabolic syndrome in the patients of 
myocardial infarction, its influence on hospital 
outcomes, and the relative influence of each 
component of the National Centers for 
Environmental Prediction (NCEP) Adult 
Treatment Panel (ATP) III classification of 
metabolic syndrome on the risk of death and 
heart failure. The NCEP ATP III metabolic 
syndrome criteria were applied to a total of 633 
patients who were admitted to the hospital with 
an acute myocardial infarction (AMI). Their 
results showed that out of 633 cases 46% were 
seen metabolic syndrome. On other hand Fanta 
K et al [16] reported that 62 (35.2%) of the 176 
ACS patients enrolled had MS. Although 
inconsistently it is observed that the individuals in 
the Mets group had a decreased in-hospital 
death rate after a STEMI [17]. Hoshida, et al[18] 
assessed the utility of detecting metabolic 
abnormalities in predicting a patient's 1-year 
outcome in patients with unstable angina (UA) 
and AMI and they reported that for patients with 
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UA, metabolic scores on arrival were 
associated to 1-year mortality or severe adverse 
cardiovascular problems, but not for those with 
AMI. We however, did not follow our patients to 
ascertain the prognostic implications of Mets. We 
suggest future studies in this area. In another 
study, Zhou et al [19] reported that the cases 
with metabolic syndrome had a significantly 
increased 10-year risk of getting coronary heart 
disease (CHD) than individuals without metabolic 
syndrome (p<0.001). At the time of presentation, 
a considerable number of the individuals having 
ST segment elevation myocardial infarction had 
metabolic abnormalities. Several studies had 
conducted long term follow ups in ACS patients 
to evaluate the prognostic implication of Mets in 
these patients. We suggest further research in 
this area.  
 

5. CONCLUSIONS  
 
Metabolic syndrome was observed to the highly 
prevalent among patients presented with ST 
segment elevated myocardial infarction and was 
significantly higher in males.  
 

CONSENT 
 
Those patients fulfilling study inclusion criteria 
were enrolled from the indoor department of 
Cardiology, PIMS, Islamabad. Written informed 
consent has been taken from all the study 
subjects. 
 

ETHICAL APPROVAL 
 
Ethical clearance was obtained from hospital 
ethical committee before initiation of study.  
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

REFERENCES 
 
1. García CG,  Ribas N, Recasens L, Meroño 

O, Subirana I, Fernández A, et al. In-
hospital prognosis and long-term mortality 
of STEMI in a reperfusion network. “Head 
to head” analisys: invasive reperfusion vs 
optimal medical therapy. BMC Cardiovasc 
Disord. 2017;17:139-43.  

2. Ibanez B, James S, Agewall S, 
AntunesMJ, Bucciarelli-Ducci C, Bueno H, 
et al. 2017 ESC Guidelines for the 
management of acute myocardial infarction 

in patients presenting with ST-segment 
elevation: The Task Force for the 
management of acute myocardial infarction 
in patients presenting with ST-segment 
elevation of the European Society of 
Cardiology (ESC). Eur Heart J. 2018 Jan 
7;39(2):119-177.  

3. Thiele H, Desch S, de Waha S. Acute 
myocardial infarction in patients with ST-
segment elevation myocardial infarction : 
ESC guidelines 2017. Herz. 2017;42:728-
38. 

4. 4.JolanPB, RansonGR,StinearJW,Reading
SA,DalleckbLC.Prevalence of metabolic 
syndrome and metabolic syndrome 
components in young adults: A pooled 
analysis. Prev Med Rep. 2017;7:211–5. 

5. López-Suárez A, Bascuñana-Quirell A, 
Beltrán-Robles M, et al. Metabolic 
syndrome does not improve the prediction 
of 5-year cardiovascular disease andtotal 
mortality over standard risk markers. 
Prospective population based study. 
Medicine (Baltimore). 2014;93:             
e212-6-9.  

6. Díez-Manglano J, Barquero-Romero 
J, Almagro P, Cabrera FJ, LópezGarcía 
F, Montero L, et al. COPD patients with 
and without metabolic syndrome: clinical 
and functional differences. Intern Emerg 
Med. 2014 Jun;9(4):419-25.  

7. Jelavic MM, Babic Z, Pintaric H.  The 
importance of two metabolic syndrome 
diagnostic criteria and body fat distribution 
in predicting clinical severity and prognosis 
of acute myocardial infarction.  Arch Med 
Sci. 2017;13(4):795–806. 

8. Sinha SK, Goel A, Madaan A, Thakur R, 
Krishna V, Singh K, et al. Prevalence of 
metabolic syndrome and its clinical and 
angiographic profile in patients with naive 
acute coronary syndrome in north Indian 
population. J Clin Med Res. 
2016;8(9):667–3.  

9. Rajbhandari A, PandeyaDR, Bhattarai MD, 
Malla R, Sharma A, Shrestha D, et al. 
Prevalence of Metabolic Syndrome and its 
Component inPatients with Acute Coronary 
Syndrome. MJSBH. 2013;12:42-8. 

10. Eapen D, Kalra GL, Merchant N, Arora A, 
Khan BV. Metabolic syndrome and 
cardiovascular disease in South Asians. 
Vascular health and risk management. 
2009;5:731. 

11. Uppalakal B, KaranayiLS. Incidence of 
Metabolic Syndrome in Patients Admitted 
to Medical Wards with ST Elevation 



 
 
 
 

Zahid et al.; JPRI, 34(26B): 10-15, 2022; Article no.JPRI.83718 
 
 

 
15 

 

Myocardial Infarction.  J ClinDiag Res. 
2017;l-11(3):OC17-20.  

12. DeFilipp Z, Duarte RF, Snowden 
JA, Majhail NS, Greenfield DM, Miranda JL 
et al.  Metabolic syndrome and 
cardiovascular disease following 
hematopoietic cell transplantation: 
screening and preventive practice 
recommendations from CIBMTR and 
EBMT.Bone Marrow transplant. 2017; 
52(2):173-82.  

13. SuwaidiAJ, Zubaid M, Menyar AA, Singh 
R, Rashed W. Prevalence of the metabolic 
syndrome in patients with acute coronary 
syndrome in six middle eastern countries. 
J ClinHypertens (Greenwich). 2010; 
12(11):890-9. 

14. Aqeedi RF, Abdullatef WK, Dabdoob 
W, Bener A, Albinali HA. The prevalence of 
metabolic syndrome components, 
individually and in combination, in male 
patients admitted with acute coronary 
syndrome, without previous diagnosis of 
diabetes mellitus Libyan J Med. 2013; 
8:20185-9 

15. Zeller M, Steg PG, Ravisy J, Laurent 
Y,  ManificatJL.  Prevalence and impact of 
metabolic syndrome on hospital outcomes 
in acute myocardial infarction. Arch Intern 
Med. 2005;165(10):1192-8. 

16. Fanta K, Daba FB, Asefa ET, Chelkeba L, 
Melaku T. Prevalence and Impact of 
Metabolic Syndrome on Short-Term 
Prognosis in Patients with Acute Coronary 
Syndrome: Prospective Cohort Study. 
Diabetes, Metabolic Syndrome and 
Obesity: Targets and Therapy. 2021; 
14:3253. 

17. Igbinosa O, Rizwan M, Opoku-Asare I. 
Outcomes of coronary artery stenting in 
patients with metabolic syndrome following 
st elevation myocardial infarction (STEMI). 
Journal of the American College of 
Cardiology. 2020;24;75:1365. 

18. Hoshida S, Teragaki M, Lim YJ, Mishima 
M, Nakajima O, Kijima Y.  Admission with 
metabolic disorder is a useful predictor of 
the 1-year prognosis for patients with 
unstable angina, but not for patients with 
acute myocardial infarction: east-Osaka 
acute coronary syndrome registry.Coron 
Artery Dis. 2011;22(6):416-20.  

19. Zhou J, Gao Q, Wang J, Zhang M, Ma 
J, Wang C. Comparison of coronary heart 
disease risk assessments among 
individuals with metabolic syndrome using 
three diagnostic definitions: a cross-
sectional study from china. BMJ 
open. 2018;8(10):e022974-7. 

 

© 2022 Zahid et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/83718 

http://creativecommons.org/licenses/by/2.0

