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Metabolic syndrome (MetS) comprises a group of conditions that happen
together and increase the risk of heart disorders. MetS has known characteristic diagnostic

Received: 15 Jun 2022 *  criteria and is diagnosed through physical examination and blood tests. This syndrome is
Accepted: 02 Sep 2022 . extremely prevalent in patients with acute myocardial infarction. We aimed to determine
Publish: 01 Jan 2022 . the prevalence of MetS and its relationship with myocardial infarction and response to

treatment in patients suffering from acute myocardial infarction under fibrinolytic treatment.

In this cross-sectional study, 145 patients with acute ST-elevation myocardial
infarction (STEMI) were enrolled. They were referred to Bu-Ali Sina Hospital in Qazvin,
Iran, between January 2018 and January 2019 and were candidates for thrombolytic therapy.
The patients were divided into two groups with and without MetS according to the NCEP
ATP III definition (the National Cholesterol Education Program-Adult Treatment Panel
III). In each group, the ST resolution of more than 50% in electrocardiogram was evaluated
90 minutes after thrombolytic administration. In addition, angiographic information and
left ventricular ejection fraction (LVEF) were compared between the two groups.

Overall, the prevalence of MetS was 57.2% in the study population. After
treatment, ST-segment resolution of more than 50%, the number of involved coronary
vessels, the thrombolysis in myocardial infarction flow grade, mean LVEF, and type of

Metabolic syndrome, myocardial infarction were similar in both study groups.
Thrombolytic drugs, Our study indicates that MetS does not affect the response rate to thrombolytic
Myocardial infarction :  treatment.
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etabolic syndrome (MetS), syn-
drome X, or insulin resistance syn-
drome is a group of various physi-
ologic and metabolic abnormalities
characterized by having at least
three of the following 5 medical
conditions: abdominal obesity, high
blood pressure (BP), abnormal high
fasting plasma glucose, elevated serum triglycerides
(TG), and low high-density lipoprotein (HDL) choles-
terol level [1, 2].

MetS is a serious risk factor for the development
of cardiovascular diseases, diabetes, dyslipidemia,
stroke, osteoarthritis, and some cancers, and it in-
creases mortality [1, 3]. Previous studies demonstrated
poor prognosis of MetS among patients surviving after
acute myocardial infarction (AMI) [4].

MetS prevalence differs in various societies as fac-
tors such as gender, age, race, ethnic predisposition,
lifestyle habits, stress, diet type, and socioeconomic
conditions affect its prevalence [5-8]. Generally, the
prevalence of chronic diseases and MetS is often more
seen in developing countries’ populations than in de-
veloped societies [9].

Based on the National Cholesterol Education Pro-
gram-Adult Treatment Panel III (NCEP-ATP III), the
world prevalence of MetS in the adult population was
reported at 35.6% [10, 11]. One study in Tehran, Iran,
estimated the MetS prevalence as more than 30% in
the adult population [11].

Several studies have shown that MetS is associated
with poor outcomes and long-term survival in hos-
pitalized patients with AMI [12, 13]. However, these
research studies had the remarkable limitations of in-
consistent reperfusion methods, although reperfusion
therapy is important in the event of AMI [14].

In a study for the first time, it has been shown that
patients with MetS have lower rates of thrombolysis in
myocardial infarction (TIMI) grade 3 flow and higher
corrected TIMI frame counts after thrombolytic ther-
apy for AMI [15]. However, the impact of MetS on
thrombolytic therapy has remained unclear. It is vital
to find factors that affect the success of our treatment
in patients with ST-elevation myocardial infarction
(STEMI). So, the present study aimed to investigate

the relationship between MetS and response to fibrino-
lytic treatment in patients suffering from AMI.

Patients

In this cross-sectional study, 145 patients with acute
STEMI were enrolled. They were candidates for
thrombolytic therapy at Bu-Ali Sina Hospital in Qa-
zvin, Iran, between January 2018 and January 2019.
The inclusion criteria were having typical ischemic
chest pain lasting for less than 12 hours manifested by
persistent ST-segment elevation longer than 20 min-
utes at the two-lead electrocardiogram (ECG) and be-
ing a candidate for fibrinolytic treatment. In addition,
patients with evidence of left or right bundle branch
blocks, cardiogenic shock, and a history of using an in-
tra-aortic balloon pump were excluded from the study.

All patients received reteplase (10 units intravenous-
ly) over 2 minutes immediately after the onset of AMI
symptoms, followed 30 minutes later by the second
10-unit IV bolus injection over 2 minutes.

To evaluate the components of MetS, total cholester-
ol, LDL and HDL cholesterol, TG levels, and BP were
measured within 24 hours of admission, while waist
circumference (WC) and fasting plasma glucose were
measured on the last day before discharge. MetS was
defined according to the ATP III criteria as the pres-
ence of three or more of the following five criteria:
WC over 101 cm (for men) or 89 cm (for women), BP
over 130/85 mmHg, TG over 150 mg/dL, HDL choles-
terol level less than 40 mg/dL (for men) or 50 mg/dL
(for women) and fasting blood sugar over 100 mg/dL.

In the present study, WC was considered 95 cm for
Iranian men and women [16]. For this purpose, we
measured WC in a standard method; while patients
were in a standing position during full exhalation, one
tap was placed in the middle part between the lower
border of the rib and iliac crest, and the amount of WC
was recorded by one person.

In all patients, the ST resolution in the ECG was cal-
culated 90 minutes after thrombolytic administration.
The calculation method was the total ST-elevation dif-
ference in all leads before and 90 minutes after throm-
bolytic administration. Because all patients underwent
elective angiography, and their angiographic informa-
tion was recorded, left ventricular ejection fraction
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(LVEF) data obtained by echocardiography were also
recorded and taken 24 hours after admission.

We divided enrolled patients into two groups, with
and without metabolic syndrome, based on fulfilling
metabolic syndrome criteria. Then, we evaluated the
response to thrombolytic therapy according to ST-seg-
ment resolution of more than 50% in ECG, the num-
ber of involved coronary vessels, the TIMI flow grade,
mean LVEF, and type of MI in each group.

The normality of data was checked using the Kol-
mogorov-Smirnoff test. Quantitative variables were
also compared with the t-test or Mann-Whitney U test.
For the statistical analysis, the SPSS software version
16 was used for windows (SPSS Inc., Chicago, IL)
was used. P-values of 0.05 or less were considered sta-
tistically significant.

In the present study, 145 patients with AMI who were
candidates for fibrinolytic therapy were included. The
prevalence of MetS in patients with AMI was 57.2%.
As seen in Table 1, TG above 150 mg/dL is the most
common criterion (95.2%) among patients with MetS
and M. In the studied samples, 18.6% of patients had
one abnormal component, 20.7% of patients had two
abnormal components, and 21.4%, 21.4%, and 14.5%

of the patients had three, four, or all five abnormal
components of MetS.

The prevalence of MetS for women (74.2%) was sig-
nificantly greater (P=0.04) than for men (52.6%). Af-
ter treatment, ST-segment resolution of more than 50%
in ECG, the number of involved coronary vessels, the
TIMI flow grade, mean LVEF, and type of MI were
similar in both groups with and without MetS (Table 2).

It is obvious that due to the higher prevalence of the
defining components of MetS among cardiovascular
patients, the prevalence of MetS in these patients is
much higher than in the general population. However,
with regard to the same prevalence, our country ranks
high in the global prevalence of MetS among cardio-
vascular patients, which is worth considering.

The present study assessed the prevalence of MetS
in patients with STEMI referring to Bu-Ali Sina Hos-
pital and then evaluated the role of this syndrome in
response to thrombolytic drugs.

The prevalence of the syndrome among patients with
STEMI based on the ATP III diagnostic criteria was
57.5% (52.6% of males and 74.2% of females). In gen-

Table 1. Baseline characteristics of included patients in the present study

Variables No. (%)
Waist circumference>95 cm 52(35.9)

High triglyceride level
[>150 mg/dL] 138(95.2)

High fasting plasma
glucose concentration [>100 mg/dL] 99(68.3)
Low HDL cholesterol 37(25.5)

level [<40 mg/dL for men and <50 mg/dL for women] :

High blood pressure
(systolic=130 mmHg or diastolic>85 mmHg, 83(57.2)
1 27(18.6)
2 30(20.7)
Number of |nd|ca!t0rs associated with 3 31(21.4)

metabolic syndrome

4 31(21.4)
5 21(14.5)
Frequency of metabolic syndrome 83(57.2)
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Table 2. Baseline, ST-segment resolution, echocardiographic and coronary angiographic characteristics in patients with and

without metabolic syndrome

Variables

Men

Sex
Women

ST-Segment resolution of more than 50%

One
Number of coronary
R Two
vessel involvement
Three
- 0
Thrombolysis in myocar- 2
dial infarction flow grade 3

MeanzSD left ventricular ejection fraction

Inferior MI
Anteroseptal MI
Anterolateral Ml

High lateral

Type of myocardial
infarction

MeanzSD time between peak pain and fibrinolytic recep-
tion

+Metabolic Syndrome (%)

-Metabolic Syndrome (%) P

526 474
74.2 25.8 0.04
54.8 45.2 0.233
217 37.1
26.5 29.0 0.059
518 339
16.9 9.7
9.6 9.7 0.457
73.5 80.6

33.1449.72 30.1849.72 0.066
65.1 75.8

36 16
30.1 226 Lasy
12 0

2.69+0.89 2.7240.97 0.976

eral, the prevalence of this syndrome in women is even
two times higher in men [17, 18].

The rate of MetS in our study was higher than that in
other studies. For example, Mokhayeri et al., in a sys-
tematic review and meta-analysis, reported the preva-
lence of this syndrome by 28% using the criteria of
the International Diabetes Federation (IDF) and ATP
IIT [19]. Delavari et al., in a national study on Irani-
ans aged 25-64 years living in urban and rural areas,
reported these rates at 34.7% and 37.4% based on the
ATP III or IDF criteria [10]. According to the study by
Hajian-Tilki et al. in northern Iran, the prevalence of
MetS was 42.3% (36.5% in males and 47.3% in fe-
males) using the ATP III definition [20]. In a compre-
hensive study in six Middle Eastern countries (Bah-
rain, Kuwait, Qatar, Oman, Yemen, and the United
Arab Emirates) in 2010 on hospitalized patients with
the acute coronary syndrome, the overall prevalence
of the syndrome was 46% [21]. In Oz et al.’s study,
the prevalence of MetS in young Turkish patients with
STEMI was about 46%, but this study was limited to
patients younger than 46 years old [22].

These differences in prevalence can be attributed to
age, sex, lifestyle, and genetic factors of the study pop-
ulation. It can also vary based on the definitions and
classifications used for MetS by ATP 111, WHO, NCEP
III, IDF, and so on. In addition, different prevalence
rates of the components of MetS, especially obesity,

diabetes, and hypertension in different societies world-
wide, can be another reason.

Among the individual components of the MetS, we
found that high TG levels had the highest prevalence
in AMI patients (95.2%), followed by fasting blood
sugar (68.3%); low HDL cholesterol levels had the
least positive predictive value. This finding indicates
that high TG levels are associated with higher morbid-
ity and may predispose to higher mortality. In line with
our study, Pandey et al. in Nepal reported that the TG
level had the highest positive predictive value in AMI
patients [23].

As the second finding in this study and contrary to ex-
pectations, the occurrence of MetS lacked a significant
effect on the response to thrombolytic treatment in our
patients. In our study, the prevalence rates of ST resolu-
tion of more than 50% in patients with and without met-
abolic syndrome were 54.8% and 45.2%, respectively.

In line with our findings, some studies do not report
the role of MetS components in influencing thrombo-
lytic resistance. For example, Van Guilder et al. [24]
reported no difference in endothelial capacity in the re-
lease of tissue plasminogen activator in obese and non-
obese individuals with MetS. Also, Tata et al. showed
that patients with metabolic syndrome have a poor re-
sponse to primary percutaneous coronary intervention
[25], but their method for revascularization was differ-
ent from our study.
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However, contrary to our study, in Anand et al., pa-
tients with MetS had higher plasminogen activator
inhibitor-1 levels than patients without MetS [26],
indicating an indirect MetS role in thrombosis forma-
tion. In a study by Arenillas et al. [27], thrombolytic
drug resistance was observed in 42% of patients with
MetS, and they concluded that this syndrome is asso-
ciated with higher drug resistance (with a probability
ratio of 9.8). In a study by Bas et al., insulin resistance
in patients receiving intravenous recombinant tissue
plasminogen activator was strongly associated with
adverse clinical outcomes [28].

There are various factors, including therapy type,
drug type, beginning time of chest pain, and prescrib-
ing thrombolytic therapy in studied groups, and sam-
ple size affect the difference of study’s findings.

One study showed that individuals with MetS had a
higher prevalence of ST-elevation myocardial infarc-
tion (71% vs 30%, P<0.001), multi-vessel disease
(50% vs 34%, P=0.003), decreased ejection fraction
(P=0.001) and more severe angiographic stenosis based
on both modified Gensini (P=0.081) and syntax scores
(P=0.008) compared to those without MetS [29]. Never-
theless, in our study, there is no relationship between the
number of vessels disease and LVEF with MetS.

The prevalence of MetS among patients with the
acute coronary syndrome in our selected community
was 57.2%. The prevalence of ST resolution of more
than 50% in patients with and without metabolic syn-
drome was 54.8% and 45.2%, respectively, which did
not show a statistically significant difference. Gener-
ally, findings indicated that this syndrome does not af-
fect the response rate to thrombolytic treatment.
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