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Abstract
Background:
individual and associated with an increased risk of developing cardiovascular disease (CVD) and type
2 diabetes mellitus (T2DM). Increased serum urate concentration and gout were already recognised as
important features. The aim of this study was to determine the prevalence of metabolic syndrome among
patients with gout.
Methods: All patients who were diagnosed with gout referred to Kims Hospital and St. Philomenas hospital
were studied according to the criteria of metabolic syndrome. The variables included age, sex, weight, height,
body mass index (BMI), blood pressure, waist circumference, cigarette smoking, triglyceride, liver enzymes,
and liver sonography. SPSS version 19 was used for statistical analysis.
Results: A total of 70 gout patients (62 men and 8 women) with a mean age of 46±14.2 years (range 75–34
years) and a mean period of 4.5 years of gouty arthritis; the prevalence of metabolic syndrome was 84%
(59 patients). The prevalence of other abnormalities, such as BMI>24 (75.5%), central obesity (68.5%),
hypertension (52.8%), fatty liver (37.2%), TG (31.4%), and T2DM (12.4%), was also studied. Also 38.5% of
patients had a history of cigarette smoking. The mean BMI in this group of patients was 26 kg/m2.
Conclusion: The prevalence of metabolic syndrome among patients with gout is very high. Efforts should
be aimed to decrease the cardiovascular risk factors among these patients.
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Introduction

of various metabolic abnormalities, including
glucose intolerance, hypertension, increased very

various metabolic abnormalities such as hypertension,
hyperglycaemia, and hyperuricaemia, was observed

low density lipoproteins (VLDLs), triglycerides,
and decreased high-density lipoprotein cholesterol
(HDL-C), with insulin resistance being the basic
underlying pathophysiologic problem. 1–3 WHO

after this observation, in 1988, that Reaven coined
the term ‘syndrome X’ for this conglomeration
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intolerance, impaired glucose tolerance (IGT), or
diabetes mellitus (DM), and/or insulin resistance,
together with two or more of the components listed

women.

below:
Hg.

by including clinical parameters such as age, family
history, and personal history. Indian diabetes risk
score (IDRS) is one such parameter comprising
simple clinical information such as age, WC, family

women).
3. Central obesity, that is, waist/hip ratio (WHR)
mass index (BMI) >30 kg/m2.

history of diabetes, and physical activity.7
has been found to be useful in predicting MS and
cardiovascular disease.8
arthritis that is associated with hyperuricaemia and
is also widely known to be associated with obesity,
dyslipidaemia, hyperglycaemia, and hypertension.

The European Group for Study of Insulin

reduced HDL-C (<39 mg/dl for both men and

Such metabolic abnormalities have recently been
increasingly recognised as not being separate
illnesses, but rather they are a clustered syndrome
that has been termed the ‘metabolic syndrome’.9
Hyperuricaemia may be an asymptomatic condition,
with an increased serum uric acid concentration as
the only apparent abnormality. A urate concentration
of >7.0 mg/dl is abnormal and is associated with
an increased risk for gout. Acute attacks of gouty
arthritis may be precipitated by stress, trauma,
alcohol ingestion, infection, surgery, rapid lowering
of serum uric acid by ingestion of uric acid-lowering
agents, and ingestion of certain drugs known to

women).

elevate serum uric acid concentrations.10 Treatment

(IFG) or IGT, but no diabetes.
In general, EGIR focused more on abdominal

acute attacks (with colchicines, non-steroid anti-

obesity than did WHO, but in contrast to WHO
EGIR excluded patients with type 2 DM from their

(2) accelerating renal excretion of uric acid with
uricosuric drugs (probenecid or sulfinpyrazone),

syndrome because insulin resistance was viewed
primarily as a risk factor for diabetes.

and (3) reducing (with allopurinol or febuxostat)
the conversion of purines to uric acid by xanthine

the National Cholesterol Education Program Adult

oxidase. 11 The objective of this study was to
determine the frequency of MS, dyslipidaemia, fatty

syndrome’ rather than MS. According to the EIGR
th

percentile) plus two other
factors that are listed below:
1. Abdominal obesity: waist circumference (WC)

hypertensive treatment.

Treatment Panel III (NCEP ATP III).6 According to

liver, smoking, diabetes, and high blood pressure in
gout patients.

three or more of the following criteria:
cm in women

This was a cross-sectional study conducted on both

mmol/l).

inpatients and outpatients who were diagnosed
with gout of KIMS hospital and St. Philomena’s,
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enrolled 70 patients with gout in our study. The
studies were conducted in all individuals of either

Table 1 | Distribution of the characteristics of gout
patients admitted to a hospital in 2015–2016
Standard

Scope

sex, irrespective of age, diagnosed with gout (joint

Average

deviation

changes.

46

14.2

(years)

4.5

7.3

2–15

Height of patients (cm)

178

8.5

165–190

and laboratory reports (of blood sugar levels, blood
lipids, and blood urate levels) and were collected

Weight of patients (kg)

85

3.2

83–101

BMI (kg/m2)

26

1.6

23–31

using a data collection form. Information regarding
socio-demographic details of the patients, pertaining

AST (mg/dl)

22

42

8–124

ALT (mg/dl)

18

31

5–103

TG (mg/dl)

173

84

114–312

Blood uric acid (mg/dl)

8.1

2.5

3–13

Age (years)

redness, warmth, and blood urate level >0.7mg/dl).
Data were extracted from the patient case sheets

to age, gender, height, weight, duration of gout, comorbidity, smoking, and blood pressure was collected
and recorded.
The laboratory test results of high-density
lipoprotein cholesterol (HDL-C), triglyceride (TG),
fasting blood glucose (FBS), abdominal obesity, waist
circumference, BMI, aspartate aminotransferase
(AST), and alanine aminotransferase (ALT) were
recorded.

Results were expressed as mean ± SD or percentage
where appropriate statistical analyses were performed
using the SPSS version. Chi-square tests and t-test
were used to determine the relationship between
variables. The relationships between serum uric acid
levels and other variables were assessed using the

Seventy patients (62 men and 8 women) with gout

34–75

Duration of gout

A total of 70 gout patients were admitted to a

Based on the MS criteria (ATPIII), of 70 patients

thus, the MS was positive in this group, and a total of
– thus, this group had a very high risk to develop
cardiovascular disease (Fig. 1).

were enrolled in our study. The mean age of patients
Among our study population, the age range of gout

of developing gout was 2 years, and a maximum

BMI in gout patients was 26 kg/m2. Patients with

Table 2 | Frequency distribution characteristics of gout
patients admitted to a hospital in 2015–2016
based on the metabolic syndrome criteria
Frequency

%

Men

62

88.5

Women

8

11.5

Diabetics

9

12.8

BMI>24

53

75.7

37

52.8

Smoking

27

38.5

Fatty liver

26

37.2

circumference >95 cm)

48

68.5

Dyperlipidaemia

22

31.4

Central obesity (waist

maximum range of 3–13. The mean TG of patients
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the mean BMI of patients with gout in our study
population was 26 kg/m2. The mean age of patients
This was also similar to the results of the other studies
conducted worldwide. 12 The prevalence of gout
Figure 1 | Distribution of the number of criteria of metabolic syndrome
in gout patients.

Of 70 gout patients enrolled in our study show
that serum uric acid levels had positive correlations
with waist circumference, BMI, BP, aspartate
aminotransferase, alanine aminotransferase, and
triglycerides. Age was negatively correlated with
serum uric acid in men but positively correlated with
that in women (Fig. 2).

Figure 2 | Correlation between serum uric acid and investigated variables

Discussion
It was shown in this study that of 70 gout patients,

increases with age, and the peak incidence age is
12 In our study, a high proportion of gout
MS has also seen worldwide. In a study conducted
13

while in other studies conducted in Europe by Balkau
The
prevalence of MS was increased with age to about

was also similar to the results of a study conducted in
Mexico by Melladoet al., where they found that the
16 which
was comparable with a study conducted by Hyonin
the USA – their results showed that the prevalence of
17 However, a study
conducted in Spain by Cuevaset al. showed that in
of the features of MS. 18 Most probably, racial
differences and the special diet are cause for reducing
the prevalence of MS in Japan by Inokuchi19 and in
Spain by Fraile20

(Table 2). The mean age of patients with gout in
Korea is very similar to Japan. Probably this is due to
a close race between the Japanese and the Koreans.
an important role in its management. The mean

As a result, the difference in the prevalence of MS
in gout patients due to differences in sample size and

n
The maintenance of a healthy body weight should

methods sometimes slight differences in the study

remain the cornerstone of gout. Body mass index
(BMI) was calculated by dividing the weight of the
patients in kilogram by the square of their height

that the prevalence of MS in gout patients is very high

in metres. Furthermore, the prevalence of other
metabolic disorders in this group was as follows:

had abnormal. As we know, high insulin levels can

patients were smokers, which is one of the risk factors

the reabsorption of urate in the proximal tubule. In a
study conducted in the USA,17

for cardiovascular disease. Of the total population,

reduce the renal excretion of urate.21–23 For example,
it has been shown that the exogenous insulin reduces
excretion of urate in healthy subjects and patients
with high blood pressure. Perhaps insulin increases
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prevalence of IFG (FBS>100 mg/dl), which is much

genetic factors are associated with the concurrence

higher than that in our results. The same situation is
even among the control group who did not develop

of gout and hypertriglyceridaemia,31,32 investigators
have generally concluded that hyperuricaemia and

responsible for pre-diabetes. In a study conducted

hypertriglyceridaemia reflect the lifestyle of the
patient more than genetic factors because obesity is

in Mexican, it was found that out of population

also associated with these characteristics.33

heart disease (FBS=129).16
the American population is on a high level of risk,

Conclusion
The prevalence of MS among patients with gout
is so high. Efforts should be aimed to decrease the
cardiovascular risk factors among these patients.

because the prevalence of abnormal FBS in American
was equal to the Mexican population with gout and
lipid disorder. In the gout patients, obesity can be
observed in the form of either higher BMI or central
obesity. Most probably, urate and leptin together will
be increased.
Some researchers have suggested
that leptin may affect the renal reabsorption of
urate. It should be noted that obesity and insulin
resistance are associated with each other. However,
insulin resistance syndrome disrupts the oxidative
phosphorylation cycle and increases the levels of
adenosine in the blood. This would eventually cause
retention of water, sodium, and urate in the body.
The studies conducted on obesity in the gout patients
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We know what we are, but know not what we may be.
— William Shakespeare
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