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Hypoadiponectinemia and Hyperuricemia as Risk Factors of
Acute Coronary Syndrome in Kerbala Province
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INTRODUCTION
Acute coronary syndrome (ACS) describes the range of myocardial ischemic states that
contain unstable angina, non-ST elevated myocardial infarction (NSTEMI), or ST-elevated
myocardial infarction (STEMI). The diagnosis and classification of ACS based on a thorough
offer of clinical features, including electrocardiogram (ECG) findings and biochemical
markers of myocardial necrosis [1]. Unstable angina is defined by the presence of ischemic
symptoms without elevations in biomarkers and passing if any, ECG changes [2]. The term
myocardial infarction (MI) used when there is evidence of myocardial necrosis in the setting
of acute myocardial ischemia [3]. ACS occur because of the destabilization of atherosclerotic
plaques, which may undergo tear or erosion [4]. Adiponectin is an adipocyte-specific protein
amply present in the plasma. Since its discovery, numerous experimental and clinical studies
have demonstrated that adiponectin has anti-atherogenic, anti-diabetic and anti-inflammatory
properties. Hypoadiponectinemia plays a key role in the pathogenesis of metabolic syndrome
[5]. Uric acid is the final breakdown product of purine decay in humans [6]. Elevated serum
uric acid has proved to be risk factor for ischemic heart disease and other cardiovascular
diseases in several epidemiologic studies [7, 8]. It is also linked with increased death from
cardiac causes [9]. Experimental studies have shown a uric acid link to endothelial
dysfunction [10, 11], impaired oxidative metabolism, platelet adhesiveness and platelet
aggregation [12].
MATERIALS AND METHODS
Study Group: Consecutive patients were enrolled from inpatients who underwent coronary
angiography at Al-Hussein Teaching Hospital, Al-Hussein Medical City from May till
August 2016. The control subjects were selected from male and female who visited hospital.
Healthy controls were characterized by no history of ACS and another heart disease.
Traditional risk factors of ACS like smoking, hypertension, dyslipidemia and family history
of premature CAD were excluded.
Subjects and experimental protocol: In all participants, clinical history and complete
physical examination including measurements of blood pressure and body mass index (BMI)
were collected. Obesity was defined as BMI > 30kg/m2. Diagnosis of hypertension was based
on blood pressure measurement (>135/85mmHg) or antihypertensive medications and it was
assessed using information by self-reported history. Diabetes mellitus was defined as fasting
plasma glucose ≥126mg/dl or those with history of diabetes and use of anti-diabetic
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medications. Diagnosis of dyslipidemia was based on serum High-density lipoprotein
cholesterol (HDL-C) level <40mg/dl for males, HDL-C level <50mg/dl for females and
triglycerides level >150mg/dl were considered abnormal. Continuous variables like age,
height, weight, BMI and laboratory findings were calculated as mean and standard deviation.
T-test and ANOVA were used to see significant relationship of study variables between ACS
patient group and healthy control group. All data were entered and analyzed through SPSS. A
p-value of 0.05 was considered statistically significant.
RESULTS
The clinical characteristics of ACS patients and control subjects are shown in Table (1).
Serum adiponectin levels in the ACS patients were significantly lower than those in healthy
control subjects (P˂0.0001), and Serum uric acid levels in the ACS patients were
significantly higher than those in healthy control subjects (P˂0.0001). In Table (2) no
significant differences in the serum triglyceride, VLDL-C and LDL-C levels in comparison
between ACS patient group and healthy control group (p>0.05), but there were significant
differences in total cholesterol in ACS patients group in comparison with healthy control
group (p<0.05). While Serum HDL-C recorded highly significant decreases in patients in
comparison with healthy controls (p<0.001). Serum Hypoadiponectinemia was negatively
correlated with hyperuricemia in Patients with ACS, as shown in figure (1).
Table (1): Comparison between acute coronary syndrome patients group and healthy
control group in the measured Adiponectin and uric acid.
Parameters

Patients with ACS

Controls

t-test

Mean ± SD

Mean± SD

p-value

Number

58

30

Adiponectin(ng/ml)

21.888±6.531

36.09±3.88

0.000*

Uric acid (mg/dl)

6.3446±1.04

4.748±0.848

0.000*

*=Highly significant, SD=standard deviation, ACS= acute coronary syndrome, p-value
derived from Student t-test, Significant: p˂0.05, highly significant: p˂0.001, No significant:
p˃0.05.
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Table (2): Comparison between acute coronary syndrome patients group and healthy
control group in the measured parameters.
parameters

Patients with ACS

Controls

t-test p-value

Mean ± SD

Mean± SD

Number

58

30

Age (years)

58.21 ±8.57

56.96±9.01

0.526

BMI (kg/m2)

27.14±2.82

27.01±2.92

0.84

TG (mg/dl)

199.49±99.42

165.18±56.6668

0.084

TC (mg/dl)

198.55±62.034

173.951±33.3128

0.046*

LDL (mg/dl)

123.32±65.259

99.319±32.904

0.063

HDL (mg/dl)

35.33±6.166

41.59±6.163

0.000**

VLDL (mg/dl)

39.899±19.88

33.036±11.333

0.084

*= Significant **= Highly significant, TG= triglycerides, TC= total cholesterol, HDL-C=
high density lipoprotein- cholesterol, SD= standard deviation, LDL-C= low density
lipoprotein-cholesterol, VLDL-C= very low-density lipoprotein cholesterol, BMI= body mass
index, ACS= acute coronary syndrome, p-value derived from Student t-test, Significant:
p˂0.05, Highly significant: p˂0.001, No significant: p˃0.05

Figure (1): Correlation between adiponectin and uric acid in acute coronary syndrome
and healthy control group.
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In table (3) and table (4) the clinical and laboratory characteristics of the groups of acute
coronary syndrome (ACS) patients and healthy control group in the measured parameters.
Results obtained showed that serum uric acid was significantly higher in diabetic and nondiabetic ACS patients group in comparison with healthy control group (p<0.001), In addition,
the results showed that there was a significantly lower in levels of adiponectin in diabetic and
non-diabetic ACS patient group in comparison with healthy control group (p<0.001), and no
significant differences in the serum triglyceride, TC, VLDL-C and LDL-C levels in
comparison between diabetic and non-diabetic ACS patient group and healthy control group
(p>0.05). While Serum HDL-C recorded highly significant decreases in patients in
comparison with healthy controls (p<0.001). On the other hand, the age and BMI showed no
significant difference between patients and healthy control group (p>0.05).
Table (3): Comparison between diabetic and non-diabetic acute coronary syndrome
patients groups and healthy control group in the measured parameters using ANOVA
test.
Parameters

Patient with ACS

Control (30)

p-value

DM (26)

Non-DM(32)

Mean± SD

Mean± SD

Mean± SD

Number

26

32

30

Adiponectin (ng/ml)

18.7±4.9

24.4±6.66

36.09±3.88

0.000*

Uric acid (mg/dl)

6.5896±1.06

6.1±0.995

4.748±0.848

0.000*

*= Highly significant, SD= standard deviation, ACS= acute coronary syndrome, p-value
derived from ANOVA test, Significant: p˂0.05, Highly significant: p˂0.001, No significant:
p˃0.05.
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Table (4): Comparison between diabetic and non-diabetic acute coronary syndrome
patients group and healthy control group in the measured parameters using ANOVA
test.
Parameters

Patient with ACS

Control (30)

p-value

DM (26)

Non-DM (32)

Mean± SD

Mean± SD

Mean± SD

Number

26

32

30

Age

59.53±8.72

57.12±8.43

56.93±9.018

0.480

BMI

27.8±2.95

26.6±2.6

27.01±2.94

0.275

TC

194.45±76.15

201.4±48.3

173.9±33.313

0.125

TG

211.34±102.12

189.93±97.4

165.1±56.666

0.149

LDL-C

121.32±83.8

124.9±47.3

99.319±32.90

0.175

HDL-C

31.48±6.98

38.5±2.726

41.5±6.163

0.000*

VLDL-C

42.2±20.5

37.9±19.47

33.036±11.33

0.149

*= Highly significant, TG= triglycerides,

TC= total cholesterol,

HDL-C= high-density

lipoprotein- cholesterol, SD= standard deviation, LDL-C= low-density lipoproteincholesterol, VLDL-C= very low-density lipoprotein cholesterol, BMI= body mass index, pvalue derived from ANOVA test, Significant: p˂0.05, Highly significant: p˂0.001, No
significant: p˃0.05.
DISCUSSION
In this study of participants with acute coronary syndrome (ACS), serum adiponectin levels
were decreased and this suggests that adiponectin may respond to the acute phase of coronary
artery disease (CAD). The exact mechanism of the decreased serum adiponectin levels
shortly following the onset of ACS is not known, one possible explanation is that rupture of
the coronary plaque may lead to decrease in plasma adiponectin levels, animals and human
studies show that adiponectin was found in injured vessels rather than in intact vascular walls
[13]. Therefore, it is possible that adiponectin targets ruptured plaques resulting in its
consumption in the circulating plasma [13]. The findings of this study are in agreement with
the previous study [13, 14]. High serum uric acid has been indicated as a risk factor for CAD
[15, 16]. Many of authors such as Baruah et al., Cheng et al. and Nadkar & Jain found
statistically significant higher uric acid level in patients with acute MI than healthy controls
[17, 18]. This study found that higher number of patients with hyperuricemia developed heart
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failure than controls with normal serum uric acid level. The study also suggested that
hyperuricemia is associated with the development of heart failure [19]. Kaya et al observed
significantly higher hospital mortality and heart failure in patients with high uric acid levels,
the mean ± SD of hospital stay of hyperuricemia group was significantly longer than healthy
control [20, 21]. The measurement of serum uric acid level, an easily available and
inexpensive biochemical tool, might turn out as a valuable risk marker for prediction of inhospital outcomes in patients with ACS.
CONCLUSION
Serum Hypoadiponectinemia was negatively correlated with hyperuricemia in Patients with
ACS. It was found that a presence of significant association between Hypoadiponectinemia
and hyperuricemia as risk factors of ACS in Kerbala province. Level of serum adiponectin
was significantly lower in patients ACS and level of serum uric acid was significantly higher
in ACS patients. Hypoadiponectinemia was significantly associated with the presence of
ACS. High serum uric acid, increased total cholesterol, low HDL-C were significantly
associated with the presence of ACS in patients admitted to C.C.U.
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