ORIGINAL ARTICLE
Korean Circ J 2008;38:152-160

d8o mE gy

g bE s o3e 2@ ds e, o gt
F5E g5 A - RS P!
Az AR QA AT AP

Print ISSN 1738-5520 / On-line ISSN 1738-5555
Copyright (© 2008 The Korean Society of Cardiology

ST} ASS RO HEY

Relationship Between Serum Uric Acid Level and Metabolic Syndrome According to Gender

Seung Pyo Hong, MD', Young Soo Lee, MD', Kyung Ryun Bae, MD', Jin Wook Chung, MD',

So Yeon Kim, MD', Jin Bae Lee, MD', Jae Kean Ryu, MD', Ji Yong Choi, MD',

Kee Sik Kim, MD', Sung Gug Chang, MD' and Im Hee Shin, PhD*

Departments of Cardiology and 2Biostatistics, Catholic University of Daegu College of Medicine, Daegu, Korea

ABSTRACT

Background and Objectives: Hyperuricemia is known to be a risk factor for atherosclerosis, as is gender. The
variables related to metabolic syndrome (MS), as well as other cardiovascular risk factors such as serum uric acid
(SUA), differ according to gender. The aim of this study was to evaluate the relationship between SUA and the
variables of MS according to gender. Subjects and Methods: We randomly recruited 675 subjects (373 men and
302 women), who underwent health screening. The subjects were divided into four groups according to SUA
quartiles. We compared each quartile of the SUA with the incidence of MS. The variables included body mass
index (BMI), hypertension, fasting blood glucose (FBS), high-density lipoprotein (HDL) cholesterol, triglyceride
(TG), and the MS score. Results: The incidence of MS in men was significantly increased compared to women,
and the incidence of MS was increased according to the SUA values in women. The MS scores tended to increase
according to the SUA values in both genders. The incidence of high BMI, high blood pressure, and high TG
were correlated with the SUA values in both genders. However, HDL-cholesterol was correlated with MS scores
in women, and fasting glucose was not correlated with MS in either gender. Conclusion: The variables of the MS
might be independently associated with SUA values in both genders. In addition, the incidence of MS in women
might be significantly increased according to the SUA values. However, large scale follow-up studies will be required
to confirm these possibilities. (Korean Circ J 2008;38:152-160)
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Table 1. Characteristics of the study population

Total Men Women p
N 675 373 302
Age (yrs) 46.9£10.5 46.11+9.5 47.8£11.6 0.037
BMI (kg/m?) 23.6%3.1 239%3.0 23.2+32 0.001
Smoking (%) 193 (28.6%) 180 (48.4%) 13 (4.3%) <0.001
Systolic BP (mmHg) 125.8£18.5 127.3+18.7 124.0+18.1 0.024
Diastolic BP (mmHg) 75.8+14.0 76.11+15.2 754+12.3 0.472
Total cholesterol (mg/dL) 194.2£36.8 198.4+34.8 189.0£38.6 <0.001
HDL-cholesterol (mg/dL) 56.8£13.8 53.2E£12.6 61.2£14.0 <0.001
Triglyceride (mg/dL) 123.9+84.3 142.71+89.5 100.7+71.0 <0.001
LDL-cholesterol (mg/dL) 132.4+37.2 138.0+35.2 125.4+£38.6 <0.001
Fasting glucose (mg/dL) 95.8£39.9 97.2+41.2 94.1+28.5 0.315
Serum uric acid (mg/dL) 5.05£1.50 5.83£1.39 4.08£0.95 <0.001

BMI: body mass index, BP: blood pressure, HDL: high density lipoprotein, LDL: low density lipoprotein
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AR oz A7l 9t (Table 2 and 3),

Table 2. Pearson’s correlation coefficients for the relationship between variables of metabolic syndrome and serum uric acid in total person

SUA BMI HDL-C TG FBS SBP DBP
SUA 1.000 02347 202397 031t -0.031 01397 0.020
BMI 1.000 -0.2667 0.3177 0.066 0.075 0.017
HDL-C 1.000 -0.4187 0.019 -0.070 -0.030
TG 1.000 0.057 0.059 0.002
FBS 1.000 -0.017 -0.011
SBP 1.000 0.7387
DBP 1.000

#p<0.05, Tp<0.01. SUA! serum uric acid, BMI: body mass index, HDL-C: high density lipoprotein-cholesterol, TG: triglyceride, FBS: fasting
blood sugar, SBP: systolic blood pressure, DBP: diastolic blood pressure

Table 3. Pearson'’s correlation coefficients for the relationship between variables of metabolic syndrome and serum uric acid in men and

women
SUA BMI HDL-C TG FBS SBP DBP
M (F) M (F) M (F) M (F) M (F) M (F) M (F)
SUA 1.000 02397 -0.087 0.241* 0.057 0.103* 0.007
(1.000) ©.18n)t (-0.107) (0.143)* (-0.092) (0.124)* (-0.002)
BMI 1.000 03131 03707 0.046 0.062 -0.009
(1.000) o17nt 0.200)1 (0.099) (0.069) (0.046)
. T .
HDL-C 1.000 0.303 . 0.037 0.001 0.003
(1.000) (-0.485) (0.023) (-0.102) (-0.052)
TG 1.000 0.004 0.078 0.019
(1.000) 01671 (-0.024) (-0.052)
FBS 1.000 -0.021 -0.006
(1.000) (-0.022) (-0.029)
1.000 0.7581
SBP (1.000) ©.714)1
DBP 1.000
(1.000)

#p<0.05, Tp<0.01. SUA! serum uric acid, BMI: body mass index, HDL-C: high density lipoprotein-cholesterol, TG: triglyceride, FBS: fasting
blood sugar, SBP: systolic blood pressure, DBP: diastolic blood pressure

Table 4. Relationship between variables of metabolic syndrome and serum uric acid quartiles in men

Quartiles of serum uric acid

1 2 3 4 ’

SUA range (mg/dL) 1.9-4.8 49-5.17 5.8-6.6 6.7-10.2

N 89 86 101 97

Age (yrs) 48.2£10.1 46.5£10.5 445*78 455194 0.047
BMI (kg/m”) 233+£2.8 232%£25 241+£3.0 25.0+3.2% 7 <0.001
SBP (mmHg) 123.5£19.7 129.0£18.2 1251+18.4 131.5£17.7* 0.012
DBP (mmHg) 751£15.7 784+£15.3 723+114 79.0+17.3 7 0.007
HDL-C (mg/dL) 544*134 54.8£14.5 52.7£11.2 514£11.3 0.229
TG (mg/dL) 120.6£69.9 121.6 X675 140.5+70.3 184.0+ 121771 <0.001
FBS (mg/dL) 99.2£29.3 106.1£89.9 91.0£14.7 93.9+18.3 0.142

#p<0.05 compared to I** Quartiles, Tp<0.05 comparted to 2°% Quartiles, Tp<0.05 comparted to 3" Quartiles. SUA: serum uric acid, BML:
body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, HDL-C: high density lipoprotein-cholesterol, TG: triglyceride,

FBS: fasting blood sugar
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Table 5. Relationship between variables of metabolic syndrome and serum uric acid quartiles in women

Quartiles of serum uric acid

1 2 3 4 P

SUA range (mg/dL) 0.5-3.4 3.5-4.0 4.1-4.5 4.6-8.8

N 73 76 70 83

Age (yrs) 456+t 11.7 44.4+9.6 483+ 119 52.6+t11.7 <0.001
BMI (kg/mz) 222%26 23.2+423 229+25 24.2+2.7* 0.001
SBP (mmHg) 122.9+15.9 124.5+17.5 121.7£20.9 126.6 £17.9 0.367
DBP (mmHg) 76.9+t12.4 75.5+13.2 72.2+11.2 76.5+12.0 0.095
HDL-C (mg/dL) 62.71+12.8 639=*14.5 57.5%X13.0 60.614.8 0.034
TG (mg/dL) 87.1186.3 85.5+52.3 107.6+61.3 120‘7i73‘8*4r 0.004
FBS (mg/dL) 97.91+46.8 91.7%+12.0 93.3+18.8 93.6+24.7 0.575

#p<0.05 compared to " Quartiles, Tp<0.05 comparted to 2" Quartiles, Tp<0.05 comparted to 3™ Quartiles. SUA: serum uric acid, BMI:
body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, HDL-C: high density lipoprotein-cholesterol, TG: triglyceride,
FBS: fasting blood sugar
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Table 6. Multiple analysis of the association between uric acid and metabolic syndrome

Quartiles of serum uric acid

Q1 Q2

Q3 Q4

Total 1 (reference)
Men 1 (reference)

Women 1 (reference)

1.175 (0.925-1.493)
1.037 (0.754-1.426)
1.496 (1.004-2.229)*

1.426 (1.134-1.793) T 1.706 (1.366-2.132)
1.384 (1.027-1.865)* 1.784 (1.299-2.353) T
1.613 (1.089-2.390)* 1.851 (1.268-2.702)

Age and low density lipoprotein-cholesterol were used as covariates. *p<0.05, Tp<0.01
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