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ABSTRACT

Background : The metabolic syndrome is a widely prevalent and multi-factorial disorder that presents in a distinct,
heterogeneous phenotype. The clinical relevance of the metabolic syndrome is related to its role in the development of
cardiovascular disease. The major features of the Metabolic Syndrome include central obesity, Hyper-triglyceridemia,
low high-density lipoprotein (HDL) cholesterol, Hyperglycemia and Hypertension. Mean serum uric acid levels vary
with variable components of metabolic syndrome.There is a direct linear relationship between serum uric acid level and
number of metabolic syndrome patients. Increased levels of serum uric acid should be considered as an important
marker in patients with metabolic syndrome and Hyperuricemia is an associated abnormality that should be considered
in those with metabolic syndrome.

Aim & Objective : To evaluate the association between serum uric acid and metabolic syndrome and correlation of uric
acidlevels with various components of metabolic syndrome.

Material and Method: This study was conducted among 100 patients with metabolic syndrome (cases) admitted in JLN
hospital Ajmer and 100 subjects (age and sex matched controls) who do not have any component of metabolic
syndrome.The subjects for the study were selected from the patients attending medical outdoor and admitted in various
medical wards and MICU from Jan 2018 to Oct 2019. Total of 100 subjects of old and newly diagnosed metabolic
syndrome on the basis of NCEP ATP III CRITERIA and Both sex (male and female) greater than 18 years of age who have
given consent to participate in the study were included and Patients with severe liver dysfunction, renal failure, known
malignant disease, chronic inflammatory disease such as rheumatoid arthritis, gout, tuberculosis and sarcoidosis,
history of acute myocardial infarction and history of CVA were excluded.

Result: It is seen when mean serum uric acid of triglycerides, HDL, Fasting plasma glucose, Blood Pressure and WC was
compared to mean of uric acid of controls, results was significant.

Conclusion: Hyperuricemia should be considered as a component of metabolic syndrome and risk factor for

cardiovascular diseases.

INTRODUCTION

Metabolic syndrome (MetS) is defined by a cluster of risk
factors, including obesity, dyslipidemia, hypertension and
insulin resistance [1].When occurring together, they increase
the risk of developing cardiovascular disease (CVD) and
diabetes [2]. Previous studies have shown that the defined
MetS risk factors cannot explain all CVD events observed in
these subjects. Therefore, several other risk factors such as
inflammatory markers, microalbuminuria, hyperuricemia
and disorders of coagulation have been debated to be
included in the MetS definition [3-6].

The prevalence reported of MetS in India was 44.6% (35.4% in
males and 55.6% infemales).’

Although several definitions are used for the diagnosis of
metabolic syndrome, the most clinically applicable method of
diagnosis is to use Adult Treatment Panel (ATP III) definition.
According to this definition, the affected person must have at
least three of the cardiovascular risk factors simultaneously
(Tablel).’

TABLE-1NCEPATPIII CRITERIA'----

1. Waist circumference>90 cm(M)
Asianindividuals

2. Triglyceride level >150 mg/dl or specific medication

3. HDLcholesterol <40 mg/dl(M) <50 mg/dl(F) or specific
medication

4. Blood pressure>130mmof hg systolic or >85mm of hg
diastolic or specific medication

5. Fasting plasma glucose level >100 mg/dl or specific
medication

>80cm(F) in South

In addition to the risk factors outlined in the ATP III, some
studies have reported an association between metabolic
syndrome and some other risk factors such as increased

blood uric acid, increased oxidative stress, and low status
systemic inflammation"*"". Uric acid is generated as a result of
purine metabolism; because of its endothelial pro-
inflammatory effect, it is associated with metabolic syndrome
risk factors such as hypertension, insulin resistance, and
elevated triglyceride levels"”. Several studies have
examined the relationship between increased levels of uric
acid and metabolic syndrome "*'"*. Although various studies
have reported elevated levels of uric acid in patients with
metabolic syndrome, its clinical interpretation is still
controversial and challenging "”. And its role as a risk factor
for metabolic syndrome and as criteria for predicting the
syndrome is under debate """, In view of that, this study was
aimed to investigate the association between serum uric acid
levels and the risk factors metabolic syndrome.

MATERIALS AND METHOD

This study was conducted among 100 patients with metabolic
syndrome (cases) admitted in JLN hospital Ajmer and 100
subjects (age and sex matched controls) who do not have any
component of metabolic syndrome.The subjects for the study
were selected from the patients attending medical outdoor
and admitted in various medical wards and MICU from Jan
2018toOct2019.

Inclusion criteria

1. Total of 100 subjects of old and newly diagnosed
metabolic syndrome on the basis of NCEP ATP III
CRITERIA

2. Both sex (male and female)greater than 18 years of age
who have given consent to participate in the study

Exclusion criteria
1. Patients with severe liver dysfunction (viral hepatitis or
liver cirrhosis)

2. Patientswithrenal failure
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3. Patients with known malignant disease

4. Patients with chronic inflammatory disease such as
rheumatoid arthritis, gout, tuberculosis and sarcoidosis.

5. Patients with history of acute myocardial infarction

6. Patientswithhistory of CVA

The patients attending the OPD were screened for the disease
and a detailed and relevant present, past, personal, family and
medical history was taken. Special emphasis was given on the
obesity and co-morbid conditions associated with it, followed
by baseline laboratory investigations to assess the metabolic
status of the patient. After a 12 hour fasting period, venous
samples were collected from all cases and control. Serum was
used for analysis of uric acid and lipids. Patients fulfilling all
inclusion and exclusion criterion were enrolled in the study.

Statistical analysis

All the data was analyzed by SPSS statically software and basic
parameter was compared using ANOVA test and chi square
and p value was calculated.

RESULTS AND OBSERVATION

A Case Control Study with 100 subjects as cases and 100
subjects as control, which studied as role of serum uric acid
with each component of metabolic syndrome, undertaken at
Department of General Medicine, JLN Medical College and
attached hospitals, Ajmer,Rajasthan.

Table -2Various Clinical Parameters

Parameter Cases Controls P
(n=100) (n=100) value
Age (years) 47.848.4 | 43.1+7.5 | 0.07(NS)
Bmi (kg/m2) 29.7+2.3 | 23.0+1.6 | 0.001(S)
Waist Circumference 94.6+£3.1 | 82.0%5.2 |0.001 (S)
(cm)
Fasting Sugar Level 105.7+13.2 | 91.4+5.5 | 0.001(S)
(mg/dL)
SBP (mmHg) 135.547.9 [119.5+8.9 | 0.001(S)
DBP (mmHg) 80.7£2.0 | 79.3+3.7 | 0.001(S)
HDL Level (mg/dL) 29.6+5.3 | 50.2+5.0 | 0.001(S)
Triglycerides (mg/dL) | 176.5+£20.6 |122.3+10.8| 0.001(S)
Serum Uric Acid (mg/dL)| 6.310.6 5.4+0.5 | 0.001(S)

S- Statically significant (p value <0.05) and NS- Statically not
significant (p value >0.05)

Table -3 Serum Uric Acid Level In Cases And Controls

Serum Groups (n=100) Total
Uric Acid Case Control (n=200)
4.1-5.0 3(3%) 28(28%) 31(15.5%)
5.1-6 17(17%) 52(52%) 69(34.5%)
6.1-7 76(76%) 20(20%) 96(48%)
>7.1 4(4%) 0(0%) 4(2%)
Total 100(100%) 100(100%) 200(100%)

Table - 4 Comparison Of Serum Uric Acid With Various
Component Of Metabolic Syndrome

Variables Case Control P
(n=100) (n=100) value
meaniSD | meantSD
TGD>150 6.39 £0.52 5.46+0.58 | 0.01 (S)
HDL, M<40, F<50 6.38%0.62 5.46+0.858 | 0.01 (S)
BP>130/85 6.3310.61 5.461£0.58 | 0.01 (S)
FBS >100 mg/dL 6.3410.47 5.46+0.58 | 0.01 (S)
WC, M>90, F>80 6.38%0.62 5.46+0.58 | 0.01 (S)
Table -5 Serum Uric Acid And Smokers In Cases
N MeantS.D. P value
Yes 24 6.79+0.77 0.01 (S)
No 76 6.2610.50
Total 100 6.3910.622

DISCUSSION

In our study, 200 subjects were recruited comprising 100
cases of metabolic syndrome and 100 age and sex matched
controls. The mean age of the cases was 47.83 * 8.43 years,
whereas the mean age of the controls was 43.14 * 7.58 years.
The difference between the two groups was not statistically
significant [P=0.07(NS)]. There were 61% males and 39%
females in the study group whereas 63% males and 37%
females in the control group.

In a similar study done by B Kasapgoluet al,” the mean age
was 51.313.2 and the gender distribution showed 62%
females and 38% males in the study group. This difference
may suggest a higher incidence of metabolic syndrome in
malesin the Indian sub-continent.

The constellation of metabolic abnormalities including
centrally distributed obesity, decreased high-density
lipoprotein cholesterol (HDLC), elevated triglycerides,
elevated blood pressure (BP), and hyperglycaemia is known
as the metabolic syndrome.This study has been conducted on
the basis of newly approved and widely used definition of
metabolic syndrome ie NCEPATPIII criteria.

Our study revealed a significant increase in serum uric acid
levels in cases (6.38+ 0.62) as compared to controls
(5.46+0.58), (p=0.001) which corroborates with Ishizaka N et
al,” who concluded that the prevalence of metabolic
syndrome showed a graded increase along with increasing
serumuric acidlevelsinboth sexes (p<0.08).

In our study there were 96 cases in whom triglycerides level
>150mg/dL in these patients mean serum uric acid was
(6.3910.52) when compared to mean serum uric acid of
controls (5.46 £ 0.58), (p=0.01) it shows positive correlation, in
concordance with ZhenZhen Cai, Xiaofeng Xu et al”” which
showed significant relation of uric acid with serum
triglycerides (p<0.05). According to Clausen JO et al.” there
is a greater demand for NADPH during synthesis of
triglyceride. The synthesis of fatty acids is associated with de
novo synthesis of purines, therefore increasing the
production of uric acid.

In our study there were 100 patients in whom HDL level was
decreased (Male<40, Female<50) in these patients mean
serum uric acid was (6.38 + 0.62) compared to mean serum
uric acid of controls (5.46+0.58), There was a positive relation
with HDL levels (p=0.01), similar to study of Ahoud F.Al
Meshaweh et al,.” showing similar results (p<0.05).

In our study out of 100 cases 76 patients had BP >130/85, a
positive relation was shown , when serum uric acid was
compared with blood pressure, the mean of uric acid for cases
(6.33 * 0.60) and mean of controls (5.46 * 0.58), which
resulted as significant (p=0.01). Lin., $.D, et al” which
showed increase levels of uric acids with blood pressure
(P<0.001).

In our study there were 68 cases in whom FBS was >100
mg/dL. There is also a co-relation of levels of serum uric acid
with glycemia, in our study the mean of serum uric acid (6.34
+ 0.47) was compared with mean of uric acid for controls
(5.46%0.58) which resulted in significant results (P=0.01),
which matched the results of a study conducted by Qin Li et
al” showing a positive relation between hyperglycemia and
uricacid (P<0.001).

Waist circumference, had a significant relation with uric acid.
In our study out of 100 cases, 100 had increased waist
circumference (Male >90, Female >80cm) the mean value of S.
uric acid in these patients was 6.38 * 0.62 as compared to
mean value of uric acids in control (5.46 * 0.58) this showed a
significant result (P =0.01), similar $.D Lin et al” showing
significant increase in uric acid when compared to obesity or
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waist circumference (P<0.001).

Strasak et al”* observed a positive significant correlation
between serum uric acid and smoking (r = 0.11, P < 0.001).
Mozos et al” also found that serum uric acid level were
significantly higher in smoker as compare to non smoker (5.7
+1.3mg/dlVs 5.0 1.1 mg/dl; P< 0.05). In our study mean
SUA level in smoker was 6.791+0.77 mg/ dl and in non smoker
was 6.26 £ 0.50 mg/dl and P value was 0.01(S). Thus a
significant association was found between serum uric acid
and smoking which supports above studies. Bonora et al”
observed no significant association between smoking and
uric acid level. Tripathi VD et al” observed statistically
insignificant (P>0.05) association between serum uric acid
level and smoking.

Hyperuricemia is a risk marker for coronary artery disease,
Similar to study conducted by Kim SY,* et al, that
hyperuricemic patients (in which uric acid is above desirable
range) are atrisk of coronary artery disease.

Therefore the study has shown a significant relation between
serum uric acid and components of metabolic syndrome.

CONCLUSION

There is a positive association between uric acid and
metabolic syndrome and positive correlation between
individual components of metabolic syndrome with Uric acid.
Hyperuricemia should be considered as a component of
metabolic syndrome and risk factor for cardiovascular
diseases.
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