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ABSTRACT
Background: Metabolic syndrome is a constellation of various cardiovascular risk factors. Patients having Metabolic syndrome in
association with ischemic heart disease tend to have more comorbidities and worse hospital course. Diabetes mellitus and other
components of Metabolic syndrome adversely affects the microcirculation, myocardium, enlarges infarct size and patients are
more prone to cardiac failure in those presenting with acute coronary event.
Objective: To assess the frequency of metabolic syndrome among patients who sustained acute myocardial infarction without
prior history of acute coronary events.
Marerial and Methods: This was a crossectional descriptive study, conducted after ethical approval from institutional research
board and ethical committee, at cardiology department of Qazi Hussain Ahmad medical complex Nowshera from 5th August 2020
to 20th March 2021. Patients presenting with 1st ever episode of acute myocardial infarction were recruited into the study. NCEPATP‡V criteria was used to diagnose metabolic syndrome. 195 patients were recruited into the present study using WHO sample
size calculator. Data analysis was done using SPSS version22.
Results: Among 195 patients with acute MI, 58.5% (n=114) had metabolic syndrome. Frequency of metabolic syndrome increased
with increasing age (57.8% vs 31.5% vs 10.5%; p=0.043). There was a significantly increased prevalence of hypertension (32.5%
vs 67.5%; p=0.017), diabetes (35.9% vs 64.1%; p=0.027), elevated plasma triglycerides (30.7% vs 69.3%; p=0.047), low HDL
cholesterol (36.8% vs 63.2%; p=0.003) and abdominal obesity (28.9% vs 71.1%; p=0.001) among the group of acute MI patients
with metabolic syndrome as compared to those who had no metabolic syndrome. The difference in the frequency of MetS among
male and females (59.6% vs 41.4%; p=0.56) was statistically insignificant.
Conclusion: Among patients who had sustained acute MI, 58.5% (n=114) patients were found to have Metabolic Syndrome.
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INTRODUCTION
Metabolic syndrome (MetS) is a constellation of
various cardiovascular risk factors like
hyperglycemia, elevated blood pressure, lipid
abnormalities, insulin resistance and visceral
obesity.1 It has been defined with slight variations
by various international bodies like W.H.O,
national cholesterol education program and adult
treatment panel III (NCEP ATP III)2 and
international diabetes federation (IDF).3,4
MetS may occur as a consequence of a complex
interplay of various environmental and hereditary
factors and increasingly affects younger and
adolescent population and hence leads to
premature coronary artery disease with
increasing frequency.5 On the other hand patients
having MetS in association with ischemic heart
disease tend to have more comorbidities and
worse hospital course as compared those without
MetS, which in part is due to the prothrombotic and
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proinflammatory response associated with MetS.
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Various Studies have shown that patients who
suffer from MetS have tend to have more severe
coronary artery disease and suffer more from
stent related complications like thrombosis,
stenosis and other major adverse cardiac events,
compared to the general population.9-11 Diabetes
mellitus and other components of MetS adversely
affects the microcirculation, myocardium,
enlarges infarct size and patients are more prone
to cardiac failure in those presenting with acute
coronary event, making it imperative to take extra
care of the patients with diabetes mellitus and
other components of metabolic syndrome.12-14
Unfortunately the occurrence of metabolic
syndrome is on the rise globally affecting almost
15,16
25% of the adult population.
It increasingly
affects those with younger age and adolescents,
according to one study it affected 26.8% of the
patients with age less than 40years with CAD.6
This trend is due in part to the life style and
changing dietary patterns and people becoming
more and more sedentary. This has led to an
increasing burden of coronary artery diseases and
other complications of the components of MetS.17
According to a systematic review in 2018,
prevalence of MetS was 26.1 % (NCEP ATPIII) in
south Asia. Among the South Asian countries
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Pakistan has highest prevalence i.e. 31% as per
NCEP ATP III.18 The prevalence of MetS is even
higher in patients with underlying ischemic heart
disease than the general population and ranges
from 45% to 78%.2,20-22
Cardiovascular diseases are a serious problem
and growing burden, affecting 17.5% of the
Pakistani population. Cardio-metabolic risk
factors, adverse life styles and dietary patterns are
reasons partly.22Given the increasing incidence of
MetS and consequently the higher burden of
Cardiovascular diseases across the globe in
general and Pakistan in particular, it is imperative
that MetS and its component factors are identified
and treated early in order to decrease the
incidence of Cardiovascular diseases and its
19
complications. Those patients who are already
having cardiovascular diseases are particularly
prone to all kind of complications24,26.
In our local setup data regarding the presence of
Mets in patients with underlying ischemic heart
disease is sparse. This study was conducted with
aim to provide fresh data regarding Mets among
patients who have suffered first episode of
myocardial infarction, so that further strategies
could be formulated to prevent cardiovascular
diseases by early identification and treatment of
MetS and its components.
MATERIAL AND METHODS
This was a crossectional descriptive study
performed at the department of cardiology, Qazi
Hussain Ahmad medical complex and teaching
hospital Nowshera. After approval from the
institutional research board and ethical committee
this Study was conducted from 5th August 2020 to
th
20 March 2021. Sample size was calculated
using W.H.O sample size software. Taking MetS
as prevalent in 76% patients in acute coronary
events , 95% confidence interval and 6% margin
of error, 195 patients were recruited into the this
study. After fully discussing the purpose and
process of the study an informed written
permission was taken from the patients.
Patients presenting to emergency room with 1st
episode of acute myocardial infarction, including
both genders were included into the study.
Patients with renal failure, liver failure, nephrotic
syndrome, ascites due to any reason, Cushing
syndrome, polycystic ovarian syndrome and
patients with previous history of MI and CAD were
excluded from the study.
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MetS diagnosis was based on NCEP ATP III
criteria as 3 out of 5 of the following components;
1) Waist circumference = 102cm and =88cm in
males and females respectively, 2) Plasma
triglycerides = 150mg/dl, 3) HDL cholesterol
=40mg/dl and =50mg/dl in males and females
respectively, 4) BP =130/85, 5) fasting blood
sugars = 110mg/dl.
Waist circumference (WC) was measured at the
level of iliac crest, patients' fasting blood samples
were taken for plasma cholesterol and blood
sugar and sent to the hospital laboratory to be
analyzed by an expert pathologist. Blood pressure
was measured with patients resting for at least 5
minutes before examination as per AHA
guidelines protocol. Standard mercury
sphygmomanometer was used for measuring the
blood pressure.
ST-elevation myocardial infarction diagnosis was
based on following features;
1.
Characteristic retrosternal chest pain,
discomfort or tightness radiating to left
arm, jaw and/or shoulder.
2.
ECG changes showing ST elevation
=1mm in chest leads or =2mm in limb
leads.
Non ST-elevation myocardial infarction diagnosis
was based on following features;
1.
Characteristic retrosternal chest pain,
discomfort, tightness radiating to left arm,
jaw and/or shoulder.
2.
Normal ECG or ECG changes
inconsistent with ST-elevation MI.
3.
Elevated cardiac biomarkers (troponin T
>0.1ng/dl, troponin I: >0.03 ng/mL)
To avoid confounders patients' blood and urine
samples were taken and sent to lab to rule out
renal, liver failure, nephrotic syndrome,
pregnancy and polycystic ovarian syndrome,
which may lead to bias in the study results.
Data was analyzed using SPSS version 22. Data
transformation was performed and new variable
were computed where desirable (i.e. age
categories and gender etc.). Descriptive statistics
were performed and qualitative variables like
gender, family history and MetS frequency etc
were presented as frequency and percentages.
Comparison of the frequency of qualitative
variables like smoking status, family history,
gender, age categories, FBS, triglyceride
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cholesterol, HDL cholesterol among acute MI
patients with and without MetS was done using chi
squared test. p value =0.05 significant was
considered significant.
RESULTS
A total of 195 patients were recruited into the
present study. Metabolic syndrome was noted to
be present in 114(58.4%) patients, while
81(41.6%) didn't have MetS. The prevalence of
hypertension, abdominal obesity (as shown by
increased WC), Smoking, high plasma TG, low
HDL cholesterol and diabetes was 60.5% (n=118),
53.8% (n=105), 63.6% (n=124), 56.9% (n=111),
57 .4 % (n =11 2) re sp ec ti ve ly. Th er e wa s
statistically increased prevalence of

hy pe rt en si on (3 2. 5% vs 67 .5 %; p= 0. 01 7) ,
diabtetes(35.9% vs 64.1%; p=0.027), elevated TG
cholesterol(30.7% vs 69.3%; p=0.047), low HDL
cholesterol(36.8% vs 63.2%; p=0.003), family
history of CAD (72.8% vs 27.2%; p=0.003) and
abdominal obesity(28.9% vs 71.1%; p=0.001) in
MetS group as compared to the group of acute MI
patients without MetS.
The frequency of MetS increased significantly
among the group of patients with older age (57.8%
vs 31.5% vs 10.5%; p=0.043), but didn't differ
significantly (59.6% vs 41.4%; p=0.56) among
males and females. The frequency of smoking
didn't differ significantly among patients with and
without MetS (53.5% vs 46.5%; p=0.91).

Table 1. Frequency of Various Cardiac Risk Factors in Acute Myocardial Infarction
S.No.

Variables

Frequency

1

Hypertension.

118

60.5%

2

Elevated WC.

123

63.1%

3

Smoking status

105

53.8%

4

Elevated Plasma triglycerides.

124

63.6%

5

Low HDL

111

56.9%

6

High fasting blood sugar

112

57.4%

57.40%

56.90%

63.60%

HTN

Elevated WC

Smokers

Percentages

60.50%

63.10%

53.80%

High TGs

Low LDL

High FBS

Frequency of Cardiac Risk Factors Among Patients with Acute MI
DISCUSSION
A total of 195 patients were recruited in the present
study. MetS was found to be present in 58.4% of
the patients. According to a systemic review
published in 2018 the prevalence of MetS was
J Saidu Med Coll Swat 2022, Vol 12 (2)

found to be 31% in Pakistan which is the highest
among the south Asian ethnicity.18 The prevalence
world is 20 to 25 % in the general population,1 It's
20-22
Prevalence in CAD ranges from 45 to 78%.
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In one study, based on NCEP ATP III the
frequency of MetS was found to be 45.9%,21 and
60% among patients with IHD, affecting elderly
population and female gender with increasing
frequency and had strong correlation with
increasing severity of CAD.27
Another study reported its prevalence around
60% among CAD patients, females were found to
be affected more as compared to males (51.2%
vs. 21.9%; p = 0.001).19 ln a similar study 54.9%
males and 78.7% females were found to have
MetS (p ? 0.001). Females were shown to have
increased waist circumference and hence
increased prevalence of abdominal obesity and
consequently suffered more from MetS as
compared to males2 .Our study showed equal
prevalence of MetSs among males and females.
These variations could in part be due to variations
in the level of physical activity, dietary patterns,
and genetic predisposition among different
communities.
MetS increasingly affects the young adults,
consequently there is an increasing prevalence of
premature atherosclerotic cardiovascular
diseases and its complications. A similar study
reported that 28% of CAD patients younger than
40 years had metabolic syndrome, Dyslipidemia
and smoking were shown to be the primary targets
5
of intervention in these patients. This trend in the
prevalence of MetS among younger age group is
partly due to increasingly sedentary life style and
unhealthy dietary patterns.
In another study conducted on chronic CAD
patients almost one out of two patients(47%) had
MetS, in patients who had four or five components
of metabolic syndrome had increased odds of
having severe and extensive CAD,20where as
prevalence of MetS in our study is 58.5%, these
differences may be due in part to differences in
level of physical actitvity, prevalence of DM, HTN
and lipids disorders.
In our study the group of acute MI patients who
had MetS had higher prevalence of diabetes,
hypertension, dyslipidemia and abdominal
obesity compared to the acute MI patients who
had no MetS , the difference in prevalence of MetS
among males and females was statistically
insignificant (59.6%vs 40.4% ; p=0.58). Metabolic
syndrome was prevalent more in the elderly as
compared to the younger age groups. This
increasing burden of MetS and its component
J Saidu Med Coll Swat 2022, Vol 12 (2)

factors could be due to increasingly sedentary life
style, lack of healthy dietary pattern, increasing
use of fast foods.16
LIMITATIONS
There are certain limitations we noted to the
present study namely 1) sample size was small, 2)
not integrating other criteria in our study i.e WHO
and IDF criteria for the diagnosis of MetS. Large
sample size, multi centre studies and integrating
other criteria to diagnose MetS would increase the
validity and generalizability of the present study.
CONCLUSION
Metabolic Syndrome is the predominant risk factor
in Patients presenting with Metabolic Syndrome .
RECCOMENDATION
Given the attendant risk of increased morbidity
and mortality in these patients particular, it is
imperative that all patients who sustained acute
MI, be screened early for the components of
metabolic syndrome and treated promptly.
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