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ABSTRACT

Introduction: Metabolic Syndrome (MS) refers to co-existence of various metabolic abnormalities that predispose patients to increased
cardiovascular risk. Despite the alarmingly increasing prevalence of MS in the Asian population, data on the correlation between MS and acute
coronary syndromes (ACS) is limited. This study aimed to find the association between MS and ACS.

Methods: A case-control study was performed including fifty Consecutive patients of age 35 to 65 years admitted with ACS at a tertiary health care
centre in South India. The control group included 50 age and sex matched individuals hospitalized with non-cardiac illness during the study period.
Metabolic syndrome was diagnosed based on the International Diabetes Federation (IDF) criteria. MS was diagnosed when waist circumference
was >90 cm in males and >80 cm in females plus any two of the following factors (i) Systolic blood pressure >130 mmHg and diastolic pressure >85
mmHg (ii) Fasting plasma glucose >100 mg/dl (iii) Serum triglycerides > 150 mg/dl (iv) HDL cholesterol levels <40 mg/dl in male and <50 mg/dl
in female or on treatment for any of these abnormalities. The association between MS and its individual components with ACS were analysed.
Results: Study enrolled 50 cases and 50 controls (males 82, females 18). MS was diagnosed in 27(54%) of cases and 9(18%) (p<0.001) of controls.
The frequencies of various MS components in the cases and controls were as follows: waist circumference >80/90 in 33 (66%) vs 17 (34%), BP
>130/85 in 32(64%) vs 9(18%), Fasting Blood Sugar (FBS) >100 in 29(58%) vs 20(40%), HDL <40(male) /50(female) in 25(50%) vs 13(26%),
Triglycerides >150in 23(46%) vs 18(36%).

Conclusion: The study showed a high prevalence of metabolic syndrome in patients with acute coronary syndrome compared to age matched
controls. Screening patients for MS and adequate control of the deranged metabolic parameters might prove beneficial in reducing the
cardiovascularrisk.
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Introduction

The co-occurrence of several cardiovascular risk factors in obese
individuals led to the recognition of metabolic syndrome (MS).
Despite the variations in the definition of metabolic syndrome, the
criteria for the diagnosis of MS essentially include the major
components of central obesity, hypertriglyceridemia, low HDL
cholesterol, hyperglycemia and hypertension. The central pathophys
iological process in MS is the development of insulin resistance [1].
Despite the low prevalence of obesity in the Asians compared to the
western population [2], the rising incidence of MS has become a
significant public health problem in Asian countries. This rise could be
the result of greater prevalence of diabetes and central obesity in the
Asians [3]. The world health organization (WHO) report in 2014
suggested that Asians have greater metabolic responses to central
obesity than their Western counterparts at given Body Mass Indices
(BMIs) [4]. Studies have shown that individuals with MS are at
increased risk for Coronary artery disease (CAD) [5]. Further, the
morbidity and mortality are greater in patients with MS and CAD.
Patients with MS have a high incidence of acute coronary syndromes
(ACS). MS is anovel risk factor that needs to be addressed for effective
secondary prevention [6]. Metabolic syndrome is associated with a
greater risk of atherosclerotic disease than any of its individual
components. The risk of CAD is increased by 7 times in males and 10
times in females in the presence of MS [7]. The data evaluating the
prevalence of MS in ACS patients is limited and scarce, especially in
the Asian population.

Methods

The study was conducted over a period of 6 months starting from
January 2011 in a tertiary health care academic hospital in south India.
The study was carried out as a case-control study with 50 consecutive
patients hospitalized with acute coronary syndrome as cases. The
control group included age and sex matched patients admitted with
non-cardiac illness during the study period. Patients below 35 years
and above 65 years, patients with ascites, pregnancy and those who did
not consent were excluded from the study.

Ethical Clearance of the Institute was obtained. Informed consent was
obtained from the cases and controls satisfying the inclusion criteria.
Acute coronary syndromes were categorised as ST Elevation
myocardial infarction (STEMI), Non-ST Elevation myocardial
infarction (NSTEMI) or Unstable angina (UA) based on established
standard criteria. Demographic data (age and gender), and previously
known risk factors for coronary artery disease were obtained. Lifestyle
factors including smoking status, physical activity were assessed.
Anthropometric measurements (standing height, weight) were done.
Body mass index (BMI) was calculated using Quetlet’s index as
weight (kg)/height (m2). Blood pressure was measured adhering to the
JNC 7 (Joint National Committee 7) guidelines.

Blood glucose and lipid profile were obtained from fasting blood
samples in the first 24 hours of hospitalisation. Glucose oxidase
method was used to measure fasting blood sugar (FBS). Total
cholesterol and triglyceride levels were measured by enzymatic
methods. LDL cholesterol was calculated from the Friedewald
equation. Waist circumference was measured, with the subject
standing erect using a non-stretchable flexible tape at a level just above
the iliac crest, at the end of normal respiration. Cases and controls were
assessed for the five-component conditions of the MS.

MS was diagnosed using the criteria based on the International

Diabetes Federation (IDF).

1. Waistcircumference >90 cm in males and >80 cm in females.
Plus any two of the following factors

2. Systolic blood pressure >130 mmHg and diastolic pressure >85
mmHg or on treatment for hypertension.

3. Fasting plasma glucose >100 mg/dl or on treatment for type 2
diabetes mellitus.

4. Serum triglycerides > 150 mg/dl or on specific treatment for this
lipid abnormality.

5. HDL cholesterol levels <40 mg/dl in male and <50 mg/dl in
female or on treatment for this lipid abnormality.

The primary aim was to estimate the prevalence of MS in patients
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presenting with ACS. Secondary analyses were also performed for
other parameters such as age, sex, BMI and the findings were
compared between cases and controls and patients with and without
MS.

Statistical analysis

Data was analyzed using SPSS software version 17.0. Categorical
variables were expressed as frequency and percentages. Continuous
variables expressed as mean with standard deviation. Chi - square test
was used to test the significance of association between various factors
and MS. A p-value of less than 0.05 was considered statistically
significant.

Results

The baseline characteristics of the study group are listed in Table 1.
There were 50 cases (41 males and 9 females) and 50 controls (age and
sex matched). The mean age of the cases was 56.24 + 8.19 yrs and that
of controls 54.32 + 7.14 yrs. The study population consisted
predominantly of males constituting about 82%. Mean BMI of the
cases and controls were 24.51 £ 4.80 kg/m2 and 23.28 + 3.77 kg/m’
respectively. Of the 50 cases of ACS, 17 patients had STEMI, 16 had
NSTEMI, and 17 had unstable angina. STEMI & NSTEMI was
observed with similar frequency in the 35-44 age group, whereas
STEMI was more common in the 45-54 age group. Unstable angina
was more frequent in the 55-65 age group.

Among cases and controls, the frequency of various components of
MS were observed as follows. Waist circumference >80/90 was seen in
33 (66%) vs 17 (34%), BP >130/85 in 32(64%) vs 9(18%), Fasting
Blood Sugar (FBS) >100 in 29(58%) vs 20(40%), HDL <40(male)
/50(female) in 25(50%) vs 13(26%), Triglycerides >150 was 23(46%)
vs 18(36%). Increased waist circumference and elevated blood
pressure (>130/85 mmHg) were the most common metabolic
components observed. Frequency of pre-existing diabetes in cases and
controls were 38% vs 18%, pre-existing hypertension was 50% vs
22%, pre-existing dyslipidemia was 22% vs 8%.

Overall frequency of MS in the studied population was 36 (36%).
Among the cases, the prevalence of MS was 27(54%) and in controls
9(18%) were diagnosed to have MS. MS was observed more
frequently as the age advances. Among cases, metabolic syndrome
was diagnosed in 25% in the age group of 35-44 yrs, 42% in the age
group of 45-54 yrs, and 61% in the age group of 55-65 yrs. The
respective percentage in the control group were 5%, 17% and 32%.
Metabolic syndrome was diagnosed in 54% (n=27) of ACS patients
and in 18% (n=9) of controls. Of the 27 cases of ACS with metabolic
syndrome, 8 were STEMI, 8 were NSTEMI, 11 were unstable angina.
Among the male patients with ACS 22(53%) had MS and 5(60%)
among females with ACS were deemed to have MS. In the control
group, 15% of males and 25% of females had MS.

Family history of dyslipidemia was obtained in 11% of cases and 22%
of controls with metabolic syndrome. 26% of cases and 33% of
controls with metabolic syndrome were previously diagnosed to have
dyslipidemia. Past history of dyslipidemia was not significantly
different between cases with and without metabolic syndrome. 30% of
cases and 11% of controls with metabolic syndrome had family history
of hypertension while family history of diabetes was present in 30%
and 22% of cases and controls with metabolic syndrome respectively.
Among patients diagnosed with metabolic syndrome, diabetes
mellitus was previously diagnosed in 48% and 44% of cases and
controls and hypertension in 59% and 67% of cases and controls
respectively. Among the ACS patients, 33 (66%) were active
smokers. Of them, 15 (56%) patients had metabolic syndrome.

Among cases with metabolic syndrome, the most prevalent
component, apart from waist circumference, was hypertension,
whereas in controls it was hyperglycemia. Increased waist
circumference was observed in 9 (53%) cases of STEMI, 9 (56%)
cases of NSTEMI, and 15 (88%) cases of unstable angina. 40% of
patients with ACS were overweight (BMI >25 kg/m2). 56% (p<0.05)
of these overweight patients had metabolic syndrome. Among the 34%
of controls who were overweight, 67% (p<0.05) had metabolic
syndrome. 52% of cases with metabolic syndrome and 68% of controls
with metabolic syndrome had elevated triglyceride levels (>
150mg/dl). In patients with ACS, no statistically significant difference
in hypertriglyceridemia was observed between those with and without
metabolic syndrome. 50% of patients with ACS had history of
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antihypertensive medications. 63% (p<0.05) of these patients had
metabolic syndrome. 32 (64%) patients with ACS had a blood pressure
of >130/85 mmHg. Among them, 24 (89%) patients were diagnosed to
have metabolic syndrome. 74% of cases with metabolic syndrome and
77% of controls with metabolic syndrome, had FBS > 100mg/dl. Table
-2 shows the comparison of metabolic syndrome in cases and controls
and the frequency of various components in ACS patients with/without
metabolic syndrome are shown in Table -3.

Overall, 19 (23%) males and 6 (33%) females had BMI >25. 9% of the
patients were obese. Among the cases, those with MS had significantly
higher prevalence of overweight compared to those without MS [5
(22%) vs 15 (56%) (p<0.05)].

On univariate analysis cases with MS had significant differences than
those without MS in BMI, FBS, and hypertension. Frequency of
various components significantly different between the groups is
shown in Table-3. By multivariate regression analysis, the odds ratio
for metabolic syndrome as a risk factor for acute coronary syndrome
was 1.938.

Discussion

The study was conducted in 50 cases of ACS and 50 age and sex
matched controls. Overall 36 (36%) patients were found to have MS on
applying the IDF criteria. Among the cases with ACS 27 (54%) were
diagnosed to have MS and 9 (18%) in the control group had MS.
Overall 29 patients with MS were males and 7 were females
accounting for 37% of males and 33% of females. Among patients with
ACS, 53% (n=24) of males and 60% (n=3) of females had MS. In the
control group, 15% (n=5) of males and 25% (n=4) of females had MS.
A larger proportion of females than males had MS in both cases and
controls - 60% and 25% as against 53 % and 14% respectively.
However the difference was not statistically significant.

The prevalence of MS in patients with Acute Coronary Syndrome
(ACS) varies from 29% to 62% in various studies partly due to the
employment of different MS criteria [8]. A recent study found that
patients with ACS had a high prevalence of MS (50. 9%) [9]. MS has
been shown to be associated with CAD in the western population [10].
The prevalence of MS in patients with ACS has not been well
documented especially in South east Asian population despite a large
evidence of the adverse impact of MS on cardiovascular system. In a
study by Zeller M et al. 46% of STEMI patients were found to have
MS [10]. Al-Aqeedi RF et al., reported a prevalence of 63% [11] and
Pandey S et al. reported 26.1 % of MS in ACS patients [12]. Present
study reveals high prevalence of MS in ACS patients, especially in
females. Higher prevalence (73%) of MS in women with CAD was
also reported by Turhan H et al. In addition women tend to have a
significantly higher mean number of components of MS compared to
men [13]. In a study by Zaliunas R et al. 70.2% of females were
diagnosed to have metabolic syndrome. Pandey S et al., also reported
higher prevalence of metabolic syndrome in females [12].

The mean BMI of the ACS patients was 24.51 kg/m2. In patients with
ACS and MS the mean BMI was 26.6. Among patients with ACS and
MS 9(33%) were overweight and 6 (22%) were obese. Obesity and
overweight were significantly more prevalent in the MS patients.
Similar results were obtained in previous studies. Yasmin S et al.
calculated a mean BMI of 25 in males and 32 in females [ 14]. In a study
by Prasad SP, the mean BMI was 29.7 [15]. 16.7% were found to be
obese by KumarNetal. [16]

On analyzing the individual components of MS increased waist
circumference (66%) was the most common component followed by
elevated blood pressure (>130/85 mmHg). FBS >100 mg% was found
in 58% of cases. Yasmin S et al. found that 56% patients had FBS >110
mg%. [14]. Raised FBS was in 75% of patients in a study by Chung EH
etal.[17]and in 76% of patients by Al-Aqeedi RF etal. [11].

Of the 50 ACS patients 33(66%) had waist circumference >80/90 cm.
In the absence of MS, central obesity was found in 22% of ACS
patients. 45% of patients had increased waist circumference in a study
by Yasmin S et al. [14]. Truncal obesity was found in 54% by Gupta R
etal. [18] and in 65% by Al-Aqeedi RF etal. [11]. The high prevalence
of MS in ACS patients highlights the co-existence of multiple risk
factors in a large number of patients and the need for effective
screening and preventive measures to reduce the burden of CAD.
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Conclusion

The study showed a higher prevalence of metabolic syndrome in
patients with acute coronary syndrome, compared to age matched
controls. The co-existence of multiple risk factors might have a
synergistic effect in the progression of cardiovascular risk. Early
recognition and modification of risk factors might prove beneficial in

alleviating the excess risk for ACS.

Conflict of interest : None

Table— 1. Baseline characteristics of the study patients

Characteristics Cases (%) | Controls (%)
Age 56.24+£8.19| 5432+7.14
Males 41 (82) 41 (82)
STEMI 17 (34) -
NSTEACS 33 (66) -
Established DM 19 (38) 9 (18)
Systemic hypertension 25 (50) 11 (22)
Dyslipidemia 11 (22) 4 (8)
TGL >150 mg% 23 (46) 18 (36)
HDL <40/50 mg% 25 (50) 13 (26)
FBS 121 £51.8 109 =47
FBS >100 mg% 29 (58) 20 (40)
Waist circumference >90/80 33 (66) 17 (34)
BMI 24.51+4.80 | 23.28+3.77
BMI >25 20 (40) 17 (34)
BP >130/85 mmHg 32 (64) 9 (18)
Smoking 33 (66) 20 (40)
Statin use 8 (16) 5 (10%)

Table -2 Comparison of metabolic syndrome in cases and controls

Characteristics |MS in cases| MS in controls | Chi Square ; P
(n=27) (n=9) value

Prevalence of MS | 27 (54%) 9 (18%) 14.06 ; P <0.001
Females 60% 25% P <0.05
Age 57.4+7.52 55+7.95 P>0.05
FBS 129 + 45 137+ 67 P>0.05
BP >130/85 24 (89%) 6 (66%) P <0.05
Statin use 4 (15%) 3 (33%) P>0.05

with/without metabolic syndrome

Table -3 Frequency of various components in ACS patients

Characteristics [ACS with MS|ACS without| Chi Square ; P
(n=27) MS (n=23) value
Established DM 13 (48%) 6 (26%) 2.866 ; P <0.05
Systemic HTN 16 (59%) 9 (39%) 2.715 ; P <0.05
BMI 26.6 5 22+3.1 P>0.05
BMI > 25 15 (56%) 5(22%) 5.918 ; P <0.05
FBS > 100 mg% | 20 (74%) 9 (39%) 6.226 ; P <0.05
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