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Abstract

Prevalence of hyperuricemia and correlation with
metabolic syndrome in local area

Su-Jin Hong
Advisor : Prof. Kim Hyun—-sook, M.D.
Department of internal medicine,

Graduate school of Chosun University

Objective: This study was designed to identify the prevalence and clinical

features of hyperuricemia in Gwangju and Jeonnam territory.

Methods: A total of 2309 subjects who received health examination in Chosun
University hospital from January 2008 to June 2010 were enrolled in the
study. All subjects are free from gout, diabetes, hypertension, rheumatoid
arthritis, dyslipidemia, cerebral infarction, cardiovascular disease, cancer,
asthma, and autoimmune disease. Hyperuricemia is defined as =7 mg/dl in
men and =6 mg/dl in women. Metabolic syndrome is defined using
International Diabetes Federation (IDF) criteria, revised in 2005. Clinical
profiles were investigated including of age, waist circumference (WC), body
mass index (BMI), fasting glucose, HbATlc, triglyceride, total cholesterol, HDL
cholesterol (HDL-C), LDL cholesterol (LDL-C), blood pressure (BP), high
sensitivity-CRP  (hs—CRP),  homocysteine,  fibrinogen, total  bilirubin,
gamma-glutamyl  transferase (r—-GT), aspartate aminotransferase/alanine
aminotransferase  (AST/ALT), alcohol drinking, smoking and excercise

condition were investigated.



Results: The overall prevalence of hyperuricemia was 9.8%. The condition
was more common in men than in women (14.9% vs 4.1%). Uric acid
concentration has statistically significant correlation with WC, B8MI, BP,
triglyceride, total cholesterol, hs—CRP and r-GT (p<0.05). Additionally among
men, uric acid concentration has significant correlation with WC. According
uric acid concentration, the prevalence of metabolic syndrome is increased.
Men with hyperuricemia had a 2.2—-fold increasing risk of metabolic syndrome
[odds ratio (OR)=2.224]. Women with hyperuricemia had a 2.8-fold increased
risk of metabolic syndrome (OR=2.784) as compared with those without

hyperuricemia.

Conclusion: The overall prevalence of hyperuricemia was 9.8%. The
prevalence of metabolic syndrome is increased by increasing of uric acid
concentration. Hyperuricemia is positive predictive factor for metabolic

syndrome, that maybe has a role of risk factor in cardiovascular morbidity.

Key words : Hyperuricemia, Metabolic syndrome, Prevalence
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I CHa & 2
1. 3004
2008 1€2H 20109 6ENMA AU NHRA HAUAXHHE 225t 8K}
2 Jao=Z GIGL 0= E2, gy, D8 OaAXEs, HZ3M Algny &
B, el & S otd e L 2EE, &4, FOEIA 2EE, 2l AItHES
3o JWAHHEO| 9D, M otd HEOR A2ES 2256t0 UK L2 2040 M
70Ml AFOISl AQl 2309 (YA 1212H, (A 1097H)S HAS 2 ofLt
2. gty
1) AA HE L 8 53
HAXIE2l HMZE, A&, dlel=dl(waist circumference, WC) & £==D|(systolic

blood pressure, SBP)2t 0l&J| & e (diastolic blood pressure, DBP)S =& 5IA
0, dEse AEg M2 s %20 g2 IJt20 ZE AHuM ddE 247
(Zeus 9.9, Jawon Medical Co.)& AFE5I0 0.1 kgWXl SHGIRAH, AME2 %
HIIE AMESBHH 0.1 cm SLINX SHGIR[LD, WCe= EXtE XA

otR et =52 xRS SUARAE =HotRULE BP= 102 014
_I

=

o

=

Jr
oz
10w
b

A

OFE  AMEH

|
— O o

i
30
b
ro
ol
50
ro
>
=
2

-~
Korotkoff phase 12, DBPE Korotkoff phase 58 JIELZ oI, 2= L M=

o2 s 23 FHOIM F g2 EZdtez FotALh

2E aXt= 10A12F 0la SAIGIUCH, M2 HUBAEAS F==EoIH B=HOt
2 2|0 ZOotA ZAGHELCH 22 &H(glucose), M A
(=]

&3t

(HbA1c), =& XI(triglyceride), & 2dIAHE, HOL 2elAHZE(HOL-C), LDOL
S AHEZE(LDOL-C), high sensitive C-reactive protein (hs—CRP), S Z2AIAHIQ!
(homocysteine), LlEel =2 (fibrinogen), gamma-glutamyl transferase (r—GT),
aspartate aminotransferase/alanine aminotransferase (AST/ALT), & Yc|R¢l
(total  bilirubin)E SXoIUCH. B=EYE2 hexokinaseB2Z  biochemical

autoanalyzer (TBA-80FR NEQO2, Toshiba, Japan)& At=2st¥ 1, HbAlc= high

_7_



performance liquid chromatography B2 HbAIC &E kit (BIO-RAD,
VAR/ANT TuBRO, USA) =ZJIJI0AM SHGIACH S&XYE, & SdAHES &
A+H¥oZ, HOL-C3t LDOL-C2 «E8X  THHH(selective elimination)22
autoanalyzer (Laptop L300, Toshiba, Japan)E 0I&56t0d =&IA20H, hs-CRP
= nephelometerd (Dade Behring BNII Nephelometer, Simens, Germany)2 AtE
otol, S2AIAHCES HEFHFHAR (fluorescence polarization immunoassay,
FPIA)22Z Axsym analyzer (Axysm immunoassay analyzer, Abbott, USA)UIM =
ZotUCH mEelA=2 HIEREW 26t nephelometric centrifugal analyzer
(ACL TOP 500, BioMediScience, Korea) &, r-GTe=
gamma-glutamyl-carboxy-nitroanilide 2 &, AST/ALT= UV washout P5P B2
2, T L2RPE2 SABHOZE, Q&2 uricase BH2=Z, Z5 biochemical

autoanalyzer (TBA-80FR NEQO2, Toshiba, Japan)& Al25t0 E& oI

g

3) NRAES9 Ho|
DRMEES2 FUE Q801 XA 7.0 mg/dL 014, A 6.0 mg/dL Ol&2=2
ZolotAth

4) WANBEZ2 F9

HAIESEZE 20056E ZHE MA 229  HUB(International Diabetes
Federation, IDF)2l &EHIIZE0 25t FGHALCH (£ 1). WC= 2000E MIHEA
JIA-MEHEZXIS  (World Health  Organization-West ~ Pacific ~ Region,
WHO-WPR)UOI Al HIAISH JIES HE5tACEH Delatd WC &4 90cm 014, oy
80cm OI&0IHA T8 S & JHA 0142 Stitote BRE UMSEZ22 dH
StALCEH
(1) S4Xg = 150 mg/dL
(2) HDL-C < 40mg/dL (&4), < 50 mg/dL (04)
(3) SBP = 130 mmHg &= DBP = 85 mmHg
(4) Glucose = 100 mg/dL

AKESe] Relds 2406tUA & = U0l, WC, BMI, glucose,



HbAlc, s&8Xg, & 2dAHE, HDOL-C, LDL-C, BP, hs-CRP, S22 AIAHIQ,
oEele?d, & LelRl, r—-GT, AST/ALT, 8=, €% ¥ 28 =0l
6) SHEH

SHEANES SAS (Statistical Analysis System 9.1) Z2 &S 0|2ot¥ D, HKA
DE B0 ol JIs=SHZE 2L PYCSEAES AL =3 B4 & 2
(Hyperuricemia@ 1t Nonhyperuricemiaz)2l  X0I1E 2J1 <o LXUES
(chi-square test)S GIA2MH, NRAME S S == Q00| AKX ISt
Il 2l THEs=XAE 3 HEZ4 (multiple logistics regression analysis)S Al & 6H0]
wXxtdl [odds ratio, OR (95% CI)]E HMAISIRUCE =X LS =560 ol
= M8 Yoz E= HHA MdE(stepwise)S AIBOIRAH, 242 A0 Tt
UQAMESEZ HRAS ZAHE IY6H| foH wXEA0 Fisher?l HEHAE
(Fishser's exact test)2 AIHGIRUCE. Q&b HSQIX 242l 2HE THASHI| 2ok
Spearman?| &22AES MAIGIRACH, 72 =F& 0.052 GtUL



n. & 2t

1. et BXtel 2ed §4
L

S et g4 12128, od 10978, & 2309829 Bz & =X 5
mg/dL, g4 Bz& 57+1.3 mg/dL, & EZ 4.1£1.0 mg/dLOIY2H, B Lt
Ol= 50.4Al, & E& 49.8Ml, Hd & 51.2MIRACH 012 AL 2102 B2 H
2 HF= & 22 2Ch

20 OTE IRRUESS oA 299

M HAX 23098 & IRMEES RESS 9.8%(226/2309H)0112, &0l
N 14.9%(181/1212%), G0N 4.1%(45/1097Z)0IA2MH, 20 E LR
2T 2 HaE 249 ROYMHS H4HEY, EH0lM= WC (p<0.0001), BMI
(p<0.0001), BP (p=0.0041), SEXY (p<0.0001), & ZelAHE (p=0.0241),
hs—CRP (p<0.0001), S2AIAHICI (p<0.0001), r-GT (p<0.0001)Jt, &A=

BMI (p=0.0232), glucose (p=0.0104), =&X2 (p<0.0001), =& =dAHS
(p=0.0003), hs—CRP (p=0.0124), S 2AIAHI2! (p=<0.0001), r-GT (p=0.0009)}

VRS FolE 2HE B/ACH (E3).
DS 2 HeS 262 HIWASEEE dHEY, 480 2AH 0 8XA

©Z2= WC g4 =90 cm, ®i& =80 cm, HbAlc >6%, s&XIZ =150 mg/dL,

AR €4 >11umol/L, 03& >10umol/L, r-GT >73
U/Lel ZOolAd 22t &=0] DIl 20l HISHH DRAES0| ZMeg I EIt
, hs—=CRP, S 2 AlAH

oI, r—-GT, HH0 M= WC, glucose, =& X, LOL-C, B0 229 =X
A
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Table 1. Diagnostic criterias of metabolic syndrome

Clinical ATP I
measure WHO (1998) EGIR (2001) AACE (2003) IDF (2005)
IGT, IFG, T2DM, . .
or Plasma insulin IGT or IFG
>75th None, but plus any of
Insulin lowered insulin . any 3 of the the following None
resistance sensitivity percentile fofllowing 5 ba?egj oln
lus any 2 of eatures _ clinica
plus any 2 of | the folléwing judgement
the following
W Men: N
aist—to—hip
ratio >0.90; WC >94cm in | WC >102 cm Wl(.r‘j(crgai(le;tio
Body women: men or in men or BMI >25 n QDJ%MC)
weight waist—to—hip >80cm in >88cm in kg/m2 Iusgn 2701
ratio >0.85 women women ?h fly :
and/or BMI >30 e following
kg/m2
TG =150
o §2g¥?;$72t7§ mg/dL and/or mo/dL mo/dL TG Rx
Lipid HDL-C <39 HDL-C <40 HDOL-C <40 _
men or <39 ) - - HDL-C <40
ma/dL in mg/dL in men | mg/dL in men | mg/dL in men ma/dL in
women or women or <50 mg/dL | or <50 mg/dL men or on
in women in women hypertension
Rx
213umHg
>1 40/90 systolic or
Blood >140/90 mmHg or on |  >130/85 >130/85 | oo MmHo
pressure mmHg hypertension mmHg mmHg on
Rx hypertension
Rx
IGT. IFG. or IGT if IFG =110 mg/dL IGT if IFG =100 mg/dL
Glucose ToDM (but not (include (but not (includes
diabetes) diabetes) diabetes) diabetes)
Other features
Other Microalbuminuria of insulin
resistance

IGT: Impaired glucose tolerance, IFG: Impaired fasting glucose, T2DM: Type

2 diabetes
HDL-cholesterol, EGIR:

mellitus,

BMI:
European Group for the study of Insulin Resistance,

Body mass

index,

TG: Triglyceride,

HDOL-C:

ATP lll: The National Cholesterol Education Program’s Adult Treatment Panel

I, AACE: American Association of Clinical Endocrinologists, IDF: Internetional

diabetes federation
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Table 2. Baseline demographic characteristics of all participants (n=2,309)

Total(n=2309)

Men(n=1,212)

Women(n=1,097)

Variables Mean(SD) Mean(SD) Mean(SD)
Uric acid (mg/dL) 5(1.4) 5.7(1.3) 4.1(1.0)
Age (years) 50.4(12.6) 49.8(12.6) 51.2(12.6)
Weight (Kg) 65.2(11.5) 71.5(10.3) 58.2(8.2)
Height (cm) 164.5(9.1) 171(6.4) 157.4(5.9)
BMI (Kg/m") 24(3.1) 24.4(2.9) 23.5(3.3)
Waist circumference 88.3(8.2) 89.7(7.5) 86.9(8.7)
(cm)
Glucose (g/dL) 94.5(27.9) 98.1(32.8) 90.6(20.5)
HbA1c (%) 5.9(1.0) 6.0(1.1) 5.8(0.9)
Triglyceride (mg/dL) 135.3(115.3) 155.3(133.2) 113.3(86.5)
Total cholesterol 187.9(35.9) 186.9(36.0) 189(35.8)
(mg/dL)
HDL-C (mg/dL) 52.6(13.3) 49.4(12.5) 56.2(13.3)
LOL-C (mg/dL) 117.3(32.2) 116.5(32.2) 117.5(32.2)
SBP (mmHg) 124.7(14.7) 126.2(13) 123(16.1)
DBP (mmHg) 74.8(10.8) 76(10.6) 73.4(10.9)
hs—CRP (g/dL) 0.2(0.7) 0.2(0.6) 0.1(0.8)
Homocysteine (umol/L) 10.4(3.4) 11.8(3.7) 8.8(2.3)
Fibrinogen (mg/dL) 309.1(65.1) 308.7(67.0) 309.6(63.0)
r—GTP (U/L) 51.6(63.9) 69.8(77.8) 32.2(34.2)
Smoking

No (n, %) 2,046(88.6) 1,077(52.6) 969(47.4)

Yes (n, %) 263(11.4) 135(51.3) 128(48.7)
Alcohol drinking

No (n, %) 1,835(79.5) 963(52.5) 872(47.5)

Yes (n, %) 474(20.5) 249(52.5) 225(47.5)
Exercise

No (n, %) 1,849(80.1) 975(52.7) 874(47.3)

Yes (n, %) 460(19.9) 237(51.5) 223(48.5)
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Table 3 Association between various characteristics and hyperuricemia

according to gender

Men (n=1,212) Women (n=1,097)
Variables Hyperuric  Nonhyper—  p-value Hyperuric  Nonhyper—  p-value
—emia uricemia —emia uricemia
n=181(%) n=1,031(%) n=45(%) n=1,052(%)
Age
(years)
<45 75(17.2) 360(82.8) 0.1104 11(3.4) 314(96.6) 0.4238
45-59 71(15.0) 403(85.0) 18(3.8) 455(96.2)
>60 35(11.6) 266(88.4) 16(5.4) 283(94.7)
WC(cm)
M <90; 60(10.1) 533(89.9) <.0001" 4(1.9) 204(98.1) 0.1080
W <80
M =90; 120(19.5) 495(80.5) 41(4.6) 846(95.4)
W =80
BMI (Kg/m")
<25 74(10.6) 623(89.4) <.0001" 25(3.2) 750(96.8) 0.0232"
>25 107(20.9) 406(79.1) 20(6.2) 302(93.8)
Alcohol(n,
%)
No 148(15.4) 81.3(84.6) 0.3971 35(4.0) 837(96.0) 0.7715
Yes 33(13.3) 216(86.8) 10(.4.4) 215(95.6)
Blood
pressure
(mmHag)
<130/85 135(13.6) 857(86.4) 0.0041" 34(3.7) 894(96.4) 0.0830
=130/85 46(21.3) 170(78.7) 11(6.6) 157(93.5)
Glucose
(g/dL)
<100 131(14.7) 758(85.3) 0.7174 31(3.4) 879(96.6) 0.0104"
=100 50(15.6) 271(84.4) 14(7.5) 173(92.5)
HbA1c (%)
<6 143(15.4) 783(84.6) 0.3939 33(3.8) 840(96.2) 0.2884
>6 38(13.4) 246(86.6) 12(5.4) 212(94.6)
Triglyceride
(mg/dL)
<150 75(10.1)  671(90.0)  <o0001*  20(2.3)  838(97.7)  <.0001"
>150 106(22.8) 358(77.2) 25(10.5) 214(89.5)
Total
cholesterol
(mg/dL)
<220 141(14.0) 870(86.1) 0.0241" 27(3.0) 861(97.0) 0.0003"
>220 40(20.2) 158(79.8) 18(8.6) 191(91.4)
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HDL

(mg/dL)
M=40
sW=50
M<40
;W50

LOL

(mg/dL)
<130
=130

hs—CRP

(g/dL)

<0.1

>0.1
Homocyst-

eine

(umol/L)
M<11

sW=<10
M>11

SW>10
Fibrinogen

(mg/dL)
<400
>400

r—GT (U/L)
<73
>73

Smoking

(n, %)
No

Yes
Exercise

(n, %)
No

Yes

134(14.3)

47(17.3)

50(13.1)
131(15.8)

104(12.4)
77(21.2)

58(10.4)

123(18.9)

161(14.5)
20(20.6)

98(11.1)
83(25.2)

161(15.0)
20(14.8)

152(15.6)
29(12.3)

804(85.7)

225(82.7)

333(87.0)
696(84.2)

737(87.6)
287(78.9)

502(89.6)

527(81.1)

952(85.5)
77(79.4)

783(88.9)
246(74.8)

914(85.0)
115(85.2)

823(84.4)
206(87.7)

0.2229

0.2064

<.0001"

<.0001"

0.1032

<.0001"

0.9603

0.2100

27(3.8)

18(4.7)

23(2.7)

22(8.9)

39(3.7)
6(14.0)

39(4.0)
6(4.7)

686(96.2)

366(95.3)

331(97.1)
721(95.4)

838(96.7)
211(93.0)

825(97.3)

226(91.1)

976(95.7)
76(98.7)

1,015(96.3)
37(86.1)

930(96.0)
122(95.3)

841(96.2)
211(94.6)

0.4731

0.1896

0.0124"

<.0001"

0.3634

0.0009"

0.7224

0.2806
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Table 4 Multiple logistic regression model for initial and best fitting model to

determine risk of these characteristic factors to hyperuricemia

Men(n=1,212) Women(n=1,097)
Variables
OR 95% Cl p-value OR 95% Cl p-value
Age group (years)
45-59 0.824  0.555-1.225 0.3375 0.55 0.227-1.334  0.1857
>60 0.729  0.448-1.185 0.2035 0.535 0.206-1.392 0.2
WC (cm)
M=90; W=80 1.574  1.039-2.384 0.0322" 2.464  0.747-8.121 0.1384
BMI (Kg/m")
=25 1.246  0.829-1.874  0.2904 1.273 0.613-2.643 0.5174
Glucose (g/dL)
=100 0.959 0.615-1.496  0.8549 2.526 1.079-5.911  0.0327"
HbA1c (%)
>6 0.576  0.353-0.940 0.0273" 0.558 0.229-1.361 0.1999
Triglyceride (mg/dL)
=150 2.071 1.435-2.988 <.0001" 4.63 2.185-9.812 <.0001"
HDOL-C (mg/dL)
M<40; W<50 0.842  0.558-1.271 0.4131 0.662 0.308-1.419  0.2887
LOL-C (mg/dL)
=100 0.991 0.684-1.435  0.9609 2.023 1.006-4.066  0.0479°
BP (mmHg)
=130/85 1.342 0.894-2.014  0.1554 1.396 0.626-3.112  0.4146
hs—-CRP (g/dL)
>0.1 1.621 1.109-2.369 0.0126" 2.036 0.974-4.256  0.0588
Homocysteine
(umolL)
M>11; W>10 1.981 1.388-2.828 0.0002"  3.207 1.619-6.353  0.0008"
Fibrinogen (mg/dL)
>400 1.403  0.757-2.597 0.2818 0.1 0.011-0.905  0.0405"
r—GT (U/L)
>73 1.915  1.297-2.829 0.0011" 1.186 0.340-4.133  0.7893
Smoking
yes 1.23 0.675-2.241 0.4992 1.785 0.583-5.470  0.3103
Alcohol
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yes 0.992 0.601-1.637  0.9740 0.798 0.308-2.072 0.6437
Exercise
yes 0.836  0.522-1.339  0.4562 1.653 0.765-3.573 0.2015

The best fitting model

Total (n=2.309) Men (n=1,210) Women  (n=1,097)
OR 95% ClI  p-valu OR 95% p—valu OR 95% ClI  p-value
e Cl e
WC (cm)
M=90; 1.553 1.064- 0.0225 1.574 1.039 0.0322"
W=80 2.268 : -2.38
4
Glucose
(g/dL)
=100 2.526 1.079-5 0.0327"
911
HbA1c (%)
>6 0.581 0.380- 0.0123 0.576 0.353 0.0273
0.889 i -0.94 i
0
Triglyceride
(mg/dL)
=150 2.505 1.808- <.0001 2.071 1.435 0.0001" 4.63 2.185-9 <.0001"
3.470 i -2.98 .812
8
LDL-C(mg/dL)
=100 2.023 1.006-4 0.0479"
.066
hs—-CRP(g/dL)
>0.1 1.716 1.227- 0.0016 1.621 1.109 0.0126
2.400 i -2.36 i
9
Homocysteine
(umol/L)
M>11;W>10 2218 1.621- <0001 1.981 1.388 0.0002 3.207 1.619-6 0.0008"
3.035 i -2.82 i .353
8
Fibrinogen
(mg/dL)
>400 0.1 0.011-0  0.0405
.905
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r-GT (U/L)

>73 1.799 1.241- 0.0019 1.191 1.297 0.0011
2.607 ’ 5 -2.82 ’
9
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Table 5 Association between metabolic syndrome and different syndrome and

different levels of uric acid

Level of uric acid

Non—metabolic

Metabolic syndrome

syndrome Total p—-value
(mg/dL) (n=1,859) (n=441)
(n, %) (n, %)
total
<6 1,442(81.9) 319(18.1) 1,761 <.0001"
6-6.9 284(82.1) 62(17.9) 346
7.0-7.9 91(70.0) 39(30.0) 130
8.0-8.9 30(73.2) 11(26.9) 41
<9.0 12(54.6) 10(45.5) 22
Men
<6 605(85.0) 107(15.0) 72 0.0002"
6-6.9 262(83.4) 52(16.6) 314
7.0-7.9 89(74.2) 31(25.8) 120
8.0-8.9 29(72.5) 11(27.5) 40
<9.0 11(565.0) 9(45.0) 20
Women
<5 750(81.8) 167(18.2) 917 <.0001"
5-5.9 87(65.9) 45(34.1) 132
6.0-6.9 22(68.8) 10(31.3) 32
<7.0 4(30.8) 9(69.2) 13
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Table 6 Risk of development of metabolic syndrome in hyperuricemia

according to gender

Non—-metabolic

Level of uric acid Metabolic syndrome

syndrome OR 95%Cl
(n=1,859) (n=441)
Men
<7 867(84.5) 159(15.5) 1
=7 129(71.7) 51(28.3) 2.224 1.538-3.214
Women
<6 837(79.8) 212(20.2) 1
=6 26(57.8) 19942.2) 2.784 1.472-5.265
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Table 7 Correlation analysis between uric acid and inflammatory markers and
gamma-glutamyl transferase

Men (n=1,212) Women(n=1,097)
Spearman s .
: pearman correlation
correlation p-value L p-value
S coefficient
coefficient
hs—CRP 0.09 0.0013" 0.23 <0.0001"
Homocysteine 0.13 <0.0001" 0.15 <0.0001"
Fibrinogen -0.01 0.63 0.1 0.0013"
r—GT 0.21 <0.0001" 0.19 <0.0001"
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