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Abstract

Background: Elevated serum uric acid levels are a major risk factor for the
development of cardiovascular disease in type 2 diabetic patients. Studies have
proven the relationship between serum uric acid and the individual
components of metabolic syndrome, which also precipitates the cardiovascular
risk in diabetics. Hence it is important to monitor the serum uric acid level in
type2 diabetics since it is a good predictor of CVD risk and its correlation with
metabolic syndrome thereby reducing the death due to CVD in those patients.
Objectives: 1. To estimate the serum uric acid levels in type 2 diabetic
patients. 2. To establish the correlation between serum uric acid and the
parameters of metabolic syndrome in those patients. Materials and Methods:
This was an observational analytical study which included 100 known T2DM
patients. Further these patients were categorized into two groups based on the
presence of metabolic syndrome. Glucose, Uric acid, Total cholesterol,
Triglyceride, High-density lipoprotein cholesterol (HDL) by the direct
enzymatic method were measured and low-density lipoprotein cholesterol
(LDL) was calculated by Friedewald's formula. Results: All analysis were
performed with SPSS statistical package version 20. In our study, Serum uric
acid levels were significantly higher in group Il compared to group I. No
significant correlation was found between uric acid levels and other
parameters in group I. Serum uric acid levels have significant positive
correlation with waist circumference, systolic blood pressure, fasting glucose
and triglycerides and a significant negative correlation with HDL in group II.
Conclusion: Hence, it is very important to monitor all T2DM patients for uric
acid levels in order to prevent the complications related to hyperuricemia
mainly metabolic syndrome and cardiovascular disease.

INTRODUCTION

Diabetes mellitus has become the cardinal never-
ending metabolic endocrine disorder in most of the
countries. Diabetes mellitus is a group of metabolic
diseases characterized by hyperglycemia that occurs
due to defects in insulin secretion, insulin action, or
both.! The prevalence of diabetes mellitus and
cardiovascular disease as a complication of diabetes
are increasing globally./

Uric acid is the end product formed by the
breakdown of purine nucleotides. High levels of
serum uric acid are known as hyperuricemia.
Hyperuricemia is probably associated with glucose
intolerance and the most important mechanism is the
association between insulin and renal resistance to
the absorption of urates.[! Diabetes mellitus patients
with hyperuricemia, appear to be at an increased risk

to develop diabetic complications, in particular the
cardiovascular disease (CVD).[2

Metabolic syndrome refers to a cluster of risk
factors that accelerate the risk for the development

of type 2 diabetes mellitus (T2DM) and
cardiovascular  diseases. This syndrome is
distinguished by central  obesity, glucose

intolerance, hypertension and dyslipidemia.[*]
Epidemiological ~ studies have revealed the
relationship between uric acid and metabolic
syndrome® and also with the individual components
of metabolic syndrome such as obesity,
hypertension, dyslipidemia.[’]

Based on this background, the present study is
designed to study the serum uric acid levels in type2
diabetic patients and to evaluate its correlation with
the individual parameters of metabolic syndrome in
those patients.
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MATERIALS AND METHODS

Source of Data

This is an observational analytical study which
included 100 known T2DM patients admitted to or
treated on outpatient basis in our medical college
hospital. The study period was 2 months from
20.8.2021 to 20.10.2021. This study was conducted
after getting ethical committee clearance. Informed
written consent was obtained from all the
participants selected for our study. All the patients
were age and sex matched.

Inclusion Criteria

Known cases of type 2 diabetes mellitus patients in
the age group of 40-70 years.

Further these patients were categorized into two
groups based on the presence of metabolic
syndrome.

Exclusion Criteria

Subjects with Gout, arthritis, cancerous conditions,
cardiac failure, renal failure, thyroid disorders and
on drugs that alter uric acid level in the blood will
be excluded from the study.

Detailed medical history and clinical examination
was done for all the study participants. Height,
weight, systolic blood pressure (SBP) and diastolic
blood pressure (DBP) were recorded and Body mass
index (BMI) was calculated for all the study
participants.

Collection of Samples

The study subjects are instructed not to take a
protein-rich diet the previous day of blood
collection. Fasting blood samples will be collected
from the study groups after 8-12hrs of overnight
fasting. 2ml of blood is collected in a fluoride tube
for analyzing glucose and 3ml of blood collected in
a plain tube and analysed for lipid profile and uric
acid. Post-prandial blood is collected after 1 1/2 hrs
in all the study subjects.

Glucose is analyzed by the glucose oxidase-
peroxidase (GOD-POD) method, Uric acid is
analyzed by the uricase method, Total cholesterol is

analyzed using cholesterol-oxidase  method,
Triglyceride by glycerol phosphate oxidase-
peroxidase (GPO-POD) method, High-density

lipoprotein cholesterol (HDL) by the direct
enzymatic method and low-density lipoprotein
cholesterol (LDL) is calculated by Friedewald's
formula. According to NCEP ATP IlI criteria, a case
of metabolic syndrome is defined as having three or
more of the following parameters.®®! The parameters
of metabolic syndrome are 1) Waist circumference
>90cm for men, >80cm for women (For Asians), 2)
Serum  Triglycerides >150mg/dl, 3) HDL
Cholesterol <40mg/dl in men, <50mg/dl in women,
4) Fasting blood glucose >100mg/dl,5) Blood
pressure >130/85 mmHg.

Statistical Analysis: All analysis were performed
with SPSS statistical package version 20. Data was
expressed as mean * standard deviation (SD) for
quantitative variables. Comparison between groups
was done by student’s t-test. P value <0.05 was
considered statistically significant. Correlation was
done by calculating Pearson’s correlation
coefficient.

RESULTS

A total of 100 known type 2 diabetic patients were
selected for this study. Further the study participants
were grouped according to the existence of
metabolic syndrome. There were 59 subjects
without metabolic syndrome (group 1) and 41
subjects with metabolic syndrome (group I1).

A total of 100 known T2DM patients which
includes 48 females and 52 males were selected for
our study. [Table 1] shows that there were 28
males(53.84%) and 31 females(59.6%) in the
T2DM without metabolic syndrome group and 24
males(46.15%) and 17 females(35.41%) in the
T2DM with metabolic syndrome group.

[Table 2] shows the comparison of clinical
parameters expressed as mean + SD between the
two groups. No significant difference was observed
in the mean of age and BMI between the two
groups. Statistically significant difference was
observed in the mean of duration, WC, SBP and
DBP between the two groups (p< 0.05).

[Table 3] shows that the mean of fasting glucose and
postprandial glucose were increased in group Il
compared to group 1. Statistically significant
difference was found in the mean of fasting glucose
and postprandial glucose between the two groups
(p<0.05).

[Table 4] shows the mean of total cholesterol,
triglyceride, HDL and LDL between the two groups.
Statistically significant difference was found in the
mean of total cholesterol, triglyceride and HDL
between the two groups (p<0.05). Whereas the
difference in the mean of LDL between two groups
is not statistically significant.

[Table 5] shows the mean of serum uric acid
between the two groups. Statistically significant
difference was observed in the mean of uric acid
between the two groups (p<0.05).

[Table 6] shows that uric acid has no statistically
significant association with other parameters in
group I.

[Table 7] shows that uric acid has no association
with duration, BMI, DBP and LDL. Statistically
significant positive correlation was observed
between uric acid and SBP, fasting glucose,
postprandial glucose, TC and TGL. In contrast,
strong negative correlation was achieved between
uric acid and HDL.

Table 1: Gender Distribution Between the Two Groups.

Gender Group | No (%) Group Il No (%)
Male 28(53.84%) 24(46.15%)
Female 31(59.6%) 17(35.41%)
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Table 2: comparison of clinical parameters between the two groups

Parameters Group | Mean + SD Group Il Mean +S D P value

AGE (years) 57.50 +5.49 56.53 + 6.97 0.50 NS
DURATION (years) 6.30 + 2.67 8.07+ 3.2 0.004*

BMI (kg/m?) 2420+221 24.70+2.70 0.33 NS

WC (cm) 82.36 +5.89 94.28 +6.31 <0.0001 *

SBP (mmHg) 123.86+ 3.11 130.12 + 6.07 <0.0001 *

DBP (mmHg) 83.77 +451 87.02 +6.46 0.007*

NS- Non-significant; P value < 0.05 Significant

Table 3: comparison of fasting glucose and postprandial glucose between the two groups

Parameters Group | Mean+SD Group Il Mean+SD P value
Fasting glucose(mg/dl) 131.05 + 16.82 192.14+ 33.05 <0.0001 *
Postprandial glucose(mg/dl) 168.44+19.64 204.60+34.86 <0.0001 *
NS- Non-significant; P value < 0.05 Significant

Table 4: Comparison of Lipid Profile Between the Two Groups

Parameters Group | Mean £ S D Group Il Mean+S D P value
Total cholesterol(mg/dl) 199.07+ 29.64 212.94+ 21.93 <0.001*
Triglyceride(mg/dl) 116.82 + 12.38 208.62 + 38.03 <0.0001 *
HDL( mg/dl) 51.73+7.16 40.46 +6.1 <0.0001 *
LDL(mg/dl) 111.58 +27.85 126.72+ 22.78 0.092 NS
NS- Non-significant; P value < 0.05 Significant

Table 5: comparison of uric acid between the two groups

Parameters Group | Mean +SD Group Il Mean +SD P value
Serum uric acid (mg/dl) 6.58 +1.19 7.87+0.94 <0.0001 *

NS- Non-significant; P value < 0.05 Significant

Table 6: correlation coefficient of uric acid with other parameters in group |

Parameter Correlation coefficient (r value) with significance
Duration 0.054
BMI 0.017
WC 0.182
SBP 0.113
DBP 0.009
Fasting glucose 0.126
Postprandial glucose 0.123
TC 0.144
TGL 0.026
HDL -0.148
LDL 0.105

*p value < 0.05 (2 tailed)

Table 7: correlation coefficient of uric acid with other parameters in group Il

Parameter Correlation coefficient (r value) with significance
Duration 0.147
BMI 0.103
WC 0.412 *
SBP 0.313 *
DBP 0.177
Fasting glucose 0.325*
Postprandial glucose 0.341*
TC 0.274*
TGL 0.307*
HDL -0.248 *
LDL 0.175

* p value < 0.05 (2 tailed)

DISCUSSION

The present study included 100 known cases of type
2 diabetic patients in the age group of 40-70 years
and further these patients were categorized into two
groups based on the presence of metabolic
syndrome. Group | with T2DM without metabolic
syndrome (59 subjects) and T2DM with metabolic

syndrome (41 subjects). The mean difference of all
the studied parameters were significantly higher in
group Il compared to group | except for age, BMI
and LDL. In group I, no significant correlation was
found between uric acid and other parameters. In
group I, statistically significant correlation was
observed between uric acid and other studied
parameters except for age, BMI, DBP and LDL.
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Serum uric acid, a diprotic acid produced by
xanthine oxidase from xanthine and hypoxanthine,
which in turn are the products formed from
purine.?¥ Hyperuricemia is an increasingly common
medical problem in both advanced and developing
countries. Hyperuricemia is associated with
metabolic syndrome components like obesity,
dyslipidemia, hyperglycemia and
hypertension.[®1%1 |n our study, serum uric acid
levels were higher in group Il with mean+S.D of
7.87+0.94 compared to group | with mean+S.D of
6.58+1.19, which is statistically significant.
Hyperinsulinemia in subjects with metabolic
syndrome reduces renal excretion of serum uric acid
which leads to hyperuricemia.l4 Insulin may
increase the renal urate reabsorption through
stimulation of the urate-anion exchanger URAT1[43
and/or the sodium dependent anion co-transporter in
the renal proximal tubules brush border
membranes.!l Duman TT et al, has shown that
increased uric acid was associated with poor
diabetic control in type 2 diabetic patients.[®]

In our study also, statistically significant higher
values were observed in the mean of fasting glucose,
postprandial glucose, in group Il compared to group
I. A significant positive correlation was obtained in
group Il patients between uric acid and fasting
glucose. In our study, no significant correlation was
observed between uric acid concentration and
duration of diabetes in group Il. Hence, it is evident
serum uric acid levels increases in poorly controlled
diabetic patients and is not associated with duration
of diabetes.

Obesity is found to be associated with serum uric
acid levels via increased production pathways. [l
The underlying mechanism for development of
metabolic syndrome is visceral obesity and it can be
measured by waist circumference. Increased uric
acid levels induce redox-dependent signaling and
oxidative stress in adipocytes. Oxidative stress in
the adipose tissue has been considered as a major
cause of insulin resistance and cardiovascular
disorder. Hence hyperuricemia-induced changes in
oxidative homeostasis in the adipose tissue might
play an significant role in these derangements.[*]

In our study, a significant positive correlation was
observed between uric acid levels and waist
circumference, whereas correlation was not
observed between uric acid levels and BMI. This is
in accordance with Ciarla et al study,*®! they found
a positive correlation between uric acid levels and
waist circumference. Further in their study, waist
circumference correlated better with uric acid levels
than that of BMI.

Mundhe SA et al,[*% study has shown that uric acid
level has significant positive correlation with blood
pressure. In our study, a significant positive
correlation was found between uric acid level and
systolic blood pressure, whereas no correlation
observed between uric acid level and diastolic blood
pressure.

In our study, Uric acid was found to be positively
correlated with serum triglyceride and negatively
correlated with HDL-cholesterol levels which are
statistically significant. This is in accordance with
Peng et al,? and many other studies. It has been
discussed that hyperuricemia induces insulin
resistance. The main underlying cause for the
development of dyslipidemia in diabetic patients is
insulin resistance.?Y Adipose tissue releases free
fatty acids which is accelerated as a consequence of
peripheral insulin resistance and are further
entrapped by the liver, which in turn results in
elevated synthesis of triglycerides by the
hepatocytes.?2 Low HDL level is a strong risk
factor for the development of cardiovascular disease
and the cardioprotective role of HDL is due to its
function in reverse cholesterol transport.[?!

Many studies have suggested hyperuricemia to be an
additional  component  of the  metabolic
syndrome.?#2281 |n our study also, serum uric acid
is significantly associated with all the components
of metabolic syndrome in group Il except for
diastolic blood pressure.

CONCLUSION

In our study, Serum uric acid were significantly
higher in group Il compared to group I. No
significant correlation was found between uric acid
and other parameters in group I. Serum uric acid
has significant positive correlation with waist
circumference, systolic blood pressure, fasting
glucose and triglycerides and a significant negative
correlation with HDL in group Il. Serum uric acid
has no significant correlation with diastolic blood
pressure in group Il. Hence serum uric acid is
increased in group Il than group | and also
associated with all the components of metabolic
syndrome in group Il except for diastolic blood
pressure. Hence, it can be considered as the sixth
component for diagnosing metabolic syndrome. So,
it is important to monitor all T2DM patients for uric
acid in order to prevent the complications related to
hyperuricemia mainly metabolic syndrome and
cardiovascular disease. Further studies in a larger
sample size are needed to emphasize the association
of wuric acid with metabolic syndrome and
cardiovascular disorder in T2DM.
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