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The relationship between metabolic syndrome
score and cardiac ischemia detected by
noninvasive cardiac tests
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SUMMARY Selguk Ozkan
Omer Caglar Y1lmaz

Objective: Cardiovascular disease is the still leading cause of mortality and
morbidity. Non-invasive cardiac tests are using for diagnosing CAD in
symptomatic patients in clinical practice. Metabolic syndrome (MS) is a
well-known risk factor for coronary artery disease (CAD). In this study we
aimed to investigate the relationship between metabolic syndrome score and ORCID IDs of the authors:
results of non-invasive cardiac tests. %% 30%%3)&%%?3%315%2?1 6
Method: The total number of 329 patients who admitted with chest pain to A
cardiology department were included in the study. MS score based on
National Cholesterol Education Program (NCEP) Adult Treatment Panel I11
(ATP 1) criteria which ranged between zero and five were calculated for
each subject. After physical examination and routine laboratory tests
patients with high pretest probability underwent non-invasive cardiac tests
(treadmill test and myocardial perfusion scintigraphy)to rule out chest pain
from non-cardiac reasons. The results of non-invasive tests evaluated with
metabolic risk score of patients.
Results: The study population consisted of 192 (58.4%) male, and 137
(41.6%) female subjects. The mean age was 68.3 £9 in patients without
ischemia and 69.4 £7.2 (p=N/S) patients with ischemia. Metabolic score
was 1.8+1.1 in patients without ischemia 2.67+1.3 in patients with ischemia
(p=<0.01) Patients with coronary ischemia had higher metabolic syndrome
score than patients without ischemia (p<0.01).
Conclusions: In this study, we showed that patients with high metabolic
risk score. In this study, non-invasive cardiac tests performed in patients
with high metabolic risk scores showed more ischemia. Metabolic risk score
should be considered in the evaluation of patients for coronary artery
disease.
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INTRODUCTION

Cardiovascular diseases especially coronary artery
diseases still leading cause of death all around the
world.  Non-invasive functional imaging for
myocardial ischemia or coronary CTA is
recommended as the initial test for diagnosing
CAD in symptomatic patients in whom obstructive
CAD cannot be excluded by clinical assessment
alone *. Metabolic syndrome is an important risk
factor for type 2 diabetes mellitus and
cardiovascular disease 2. Abdominal obesity, high
blood pressure, high fasting glucose, high
triglycerides and reduced levels of high-density
lipoprotein  cholesterol (HDL-C) are the
component of metabolic syndrome defined by 2001
National Cholesterol Education Program (NCEP)
Adult Treatment Panel 111 (ATP 1) report 3. The
metabolic score is calculated by giving a score to
each parameter used in the diagnosis of metabolic
syndrome and its relationship with the severity of
coronary artery disease has been demonstrated*
The aim of this study was to examine the effect of
MS on results of non-invasive cardiac tests for
ischemia.

MATERIAL AND METHODS
Study population

The total number of 329 patients who admitted
with chest pain to cardiology department were
included in the study. Patients who had previous
myocardial infarctus in the last 1 month, patients
with CAD who previously underwent PCI and
CABG or receiving statin before lipid
measurement. Patients with high test probability
underwent non-invasive test (tread mill test and
myocardial perfusion scintigraphy) to explain
cause of chest pain. Ruthin biochemistry test
detailed physical examination  performed.
Informed consent was obtained from the subjects
before enrolment and the study protocol was
approved by the local ethics committee.
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Metabolic syndrome score

After detailed anamnesis, physical and laboratory
examination, MS scores were determined
according to the criteria listed below:

* Waist circumference > 102 ¢cm for males, > 88 cm
for females: one point.

* Diagnosed hypertension or receiving
antihypertensive or two measurement of blood
pressure exceeding 130/85 mmHg: one point.

* Diagnosed diabetes mellitus or receiving
antidiabetic treatment or fasting blood glucose >
110 mg/dl: one point

* High-density lipoprotein cholesterol < 40 mg/dl

-

for males, < 50 mg/dl for females: one point.iske;

* Triglyceride > 150 mg/dl: one point.
Statistical Methods

Data are demonstrated as mean + SD for normally
distributed  continuous  variables, median
(minimum—maximum) for skew-distributed
continuous  variables, and frequencies for
categorical variables. Pearson chi- squared test was
performed for the comparison of categorical
variables. Means of normally distributed
continuous variables were compared by ANOVA.
Skew-distributed continuous variables were com-
pared by Mann-Whitney U-test. Post hoc analysis
was performed by Tukey test. Statistical Package
for Social Sciences (SPSS) for Windows version
17.0 (SPSS Inc., Chicago, IL) was used for the
analysis and p < 0.05 was considered as significant.

RESULTS

The study population consist of 329 patients (137
women 41.6% and 192 men 58.4%).Ischemia were
detected in 52 (15.8%) patients. There were no
difference between patient regarding to sex and
ischemia  positive results obtained from
noninvasive tests (female n:25 7.6% male n:27



8.2% p:N/S). Mean age was 68.3 9.05 year in
patients without ischemia and 69.4 +7.2 year with
ischemia. (p: N/S).

There were no significant difference regarding to
waist circumference 97.3+ 9.5 vs 99.8+9.9 high-
density lipoprotein cholesterol level 54.09+15.2 vs
53.6+17.8 between two groups. fasting blood
glucose levels were (124.7+44.8 vs 110.7+34.7
p:0.039)high in patients with ischemia There
werel82 hypertensive patients without ischemia
36 hypertensive patients with ischemia (p: N/S), 77
diagnosed diabetes mellitus patients without
ischemia and 24 diagnosed diabetes mellitus
patients with ischemia (p:0.08). The metabolic
score of patients without ischemia was 1.8+1.1 and
2.6+1.3 patients with ischemia (p:N/S). Table 1

Relative Frequency of Various Markers of the
Metabolic Syndrome (MS) in Patients With 0 to 5
Markers were shown in Table 2. Increased blood
pressure was the prominent marker in all metabolic
scores. In patients with high metabolic risk score
(Mets), the rate of detection of ischemia was higher
with non-invasive tests (Mets 5 n:6 46.2% vs n:7
53.8%; Mets 4 n:7 41.2% vs n:10 58.8% Mets 3
n:15 20.5% vs n:58 79.5% Mets2 n:13 13.5%vs
n:83 86.5% Metsl n:10 %9.6 vs n:94 mets 0 n:1
3.8% vs n:25 96.2% p<0.001). Figure 1

DISCUSSION

This is the first study evaluating MS score and
ischemia detection by non-invasive cardiac tests.
The present study revealed that as MS score
increases, the probability of ischemia detection
with non-invasive tests increases.

The first thing that should be done in the patient
presenting with chest pain is to distinguish whether
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the unstable angina pectoris or acute coronary
syndrome is present.

After the acute condition is excluded, further
evaluation should be made according to the pre-test
risks of the patients. After the acute condition is
excluded, further evaluation should be made
according to the pre-test risks of the patients.
Recent guidelines suggest that if the pretest
probability is high abovel5% test results more
reliable. If the pretest probility low than 5% the
higher likelihood of a false-positive test must be
considered. Pre-test probabilities of obstructive
coronary artery disease in 15 815 symptomatic
patients according to age, sex, and the nature of
symptoms in a pooled analysis °. of contemporary
data ® the presence of risk factors for CVD (such as
family history of CVD, dyslipidaemia, diabetes,
hypertension, smoking, and other lifestyle factors)
that increase the probability of obstructive CAD
can be used as modifiers of the PTP estimate. The
MS is identified in the presence of 3 of these
quantitatively identified markers: elevated waist
circumference, high normal or elevated blood
pressure, elevated triglycerides and glucose, as
well as low HDL cholesterol levels. The MS is
likely to evolve gradually. Even the presence of 3
risk markers may increase the risk of CAD, and
patients with 4 or 5 risk markers may have more
severe risk factors and characteristics of CAD.

In our current study, we found that as the metabolic
syndrome risk score increased, the rate of ischemia
detection increased with non-invasive tests. In
evaluating pretest probability, it may be necessary
to consider the metabolic risk score as well as age,
gender and symptom.



Table 1: Basal characteristic properties of the patients

With ischemia Without ischemia P

Age 69.44+7.2 68.37+9.05 N/:S
Glucose 124.7+44.8 110.7+£34.7 39
Total cholesterol 214.5+31.9 202+49 N/S
Triglyceride 166.4+88.5 143.4+£111.7 N/S
High density | 53.65+17.8 54.09+15.2 N/S
lipoprotein

Low density | 127.7+29.8 118.8+37.9 N/S
lipoprotein

Very low density | 33.2+17.7 28.6+22.3 N/S
lipoprotein

Insulin resistance 0.61+0.49 0.38+0.48 N/S
Pulse 70.2+9.08 70.8+£10.01 N/S
Diastolic blood | 73.2+10.02 74.4+10.04 N/S
pressure

Systolic blood | 115.8+14.8 119.8+18.2 N/S
pressure

Height 164.348.6 164.9+8.3 N/;S
Weight 75.8+13.9 73.7+11.7 N/S
Hip circumferences 99.8+9.9 97.3+9.5 N/S
Waist circumferences | 92.1+12.09 89.6+10.3 N/S
Metabolic syndrome | 2.67+1.3 1.83+1.12 N/S
score

Markers

MSscore | n Decreased Increased Increased Increased Increased
HDL Blood Triglyceri | Waist Glucose
Cholesterol | pressyre | de Levelst | Circumfer || oyels ™™
Levels* enced

0 26 0 0 0 0 0

1 104 65.8% 6158.7% | 13125% |15144% |87.7%

2 96 15 15.6% 7072.9% | 2728.1% |31323% | 4445.8%

3 73 34 %46.6 5778.1% | 4561.6% |3243.8% | 3953.4%

4 17 11 %64.7 17 100% 1270.6% | 1270.6% | 12 %70.6

5 13 13 %100 13 100% 12 100% 13 100% 12 %100
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Table 2: Relative Frequency of Various Markers of the Metabolic Syndrome (MS) in Patients With 0 to 5

*For men:>1.03 mmol/L or 40 mg/dl; for women:>1.29 mmol/L or 50 mg/dl. >130/185 mm Hg. £>1.69
mmol/L or 150 mg/dl. SFor men >102 cm; for women >88 cm.

**>6.11 mmol/L or 110 mg/dl.
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