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Aim To evaluate the association between serum uric acid levels with chronic kidney disease ( CKD)

In this cross-sectional study, 24095 subjects were included in

the study. Blood pressure, body height and body mass were measured, blood lipid, blood glucose and renal function were

measured. The relationship between the level of blood uric acid and chronic renal disease was observed.

fined as estimated glomerular filtration rate (eGFR) <60 mL/min/1.73 m.

CKD was de-

Results The prevalence of hyperuricemia

was 16.0% , the prevalence of hyperuricemia in males was significantly higher than in females (21.6% wvs. 7.3% ) , mean-

while its prevalence increased with the age, especial in those postmenopausal female.

Compared to the serum uric acid

first quartile, the multivariate-adjusted odds for CKD of fourth quartiles were 6.30(95%CI was 4.84~8.19) in male and

9.08(95%CI was 6.27~13.14) in female.

Conclusions

The serum uric acid was age-related increase, especial in

postmenopause female. The hyperuricemia was independent risk factor of CKD, the association of hyperuricemia and CKD

in female was significantly robust in female than in male.
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1 HRIFE

1.1 FFEIT&

W 2010 £ 1 A £ 2012 4 6 A AW E¥%
XALWERKEHTRXIIEEmEX T A RS F
NHATHEERSEH =40 ¥ EHTHEAB(ZL
PR —-FMIET TR AR MERE K
Fo B A BEA) , FEH 24005 4 ABEN T, KA AR
B RA R S0 R R AT PR FFEME 12 h, A BT B
BRI E BRE, I EE KRR RS, AR
AyfRGE, dm. ARE LEFRAAE L L
FEME G NI E, R R RS ERE SN
HRBLUS ZAEHFEHNERITENF O, RE
NS M1 K 40~49 B2 4K 50~59 %3
WK 60~69 F 4 H K T0~79 4,5 HK=80 %,
KRB GREHEFRCEEZ RS FE,

1.2 iSHTERAHE

1.2.1 CKD #¥rsrif '}%X/J\fﬁﬁféﬁg(glomerular
filtration rate, GFR) <60 mL/min  CKD''? , 4k
K ABESEAS ME R K ALEF{E % B CKD-EPT A 1
THE A E W E DB E L E (estimated glomerular
filtration rate,eGFR)

1.2.2 R#teze e biir % PR 2004 4 o 4
E F 24 RE ¥ 4 (CDS) 2 B R 45 64F . BB 1K
JR 4% %% (body mass index, BMI) =25 kg/m”; & i1 ## .
REE M= 6.1 mmol/L( ) ¥ f 77 5 i =7.8
mmol/L R (H)CH VR FmH; mmE. K% E
Fn/ 3 47 % FE = 140790 mmHg, = & # 4 & & i1 &
F @i fgZ A, = i = B =1.7 mmol/L &
(2) =B & % L Ji & A [ B (high density lipopro-
tein cholesterol, HDLC) <0.9 mmol/L( % %) . <1.0
mmol/L( % 1) " B M i R % =420 wmol/L & &
i1 B =360 wmol/L F X H & R 'S,

1.3 HITESH

T ERA wes For, WAL 3K A Student” s
B, % A & R B E & % 45 AT (one-way
ANOVA) , 418 % E W R A LSD 3%, it B o # = [8
BCR A X i, £ B & Z 4% Logistic B 247
A ST B K A1 CKD 2 8 B9 % &, Ll OR & #n
95%Cl %77, P<0.05 A K =7 EARITFEN,

2 & R

2.1 —fgER
fR B ABE T B 14616 A, 1 60.7% ,F15
AR 51.69+9.40 % 540t 9479 A, 15 39.3% , -

AERSA 51,18 £8.78 %, IR R A 321.68 £+91.03
wmol/ L, I ¥ 7 T 4 % (362.94 £80.17 pwmol/L Lt
258.07+66.98 wmol/L) . = IR IfLAE & F80 2R A
16.0% , 55 1 w8 PRI S8 9 6 8 T o7k (21. 6% Lt
7.3%,P<0.01), IpEAF B K 2 FI g (P<
0.01) ; ZPEAE 60 % J5 i IRIR I AE F T+ @, 70 %
AL T [FAE S 2 55 P O 2 (24.5% 14 29.2% , X*
=2.81,P>0.05; K1 1), i JRER NFEQYAFIS 008 0k
g . 5K R Hl =R | SIE [ B HDLC IR %5 BE
B2 [ JIH [ B (low density lipoprotein cholesterol ,
LDLC) .BMI JREZA JILEFFI eGFR /K F IR R IE
WARE(P<0.01;3R 1) o #E—D 0B A RE S &
o PR IURE RN AR R 1E H N HE &I, 76 55 M A
W MU LDLC LR (£ 2)
2.2 BLAREMRERKF ANBIGKISIREER
3T 2 LRI AKSE-43 S DU 437, Her 55 P26
— M3 <307 pmol/L, 55 — /M3 Ky 308 ~355 pmol/L,
=K 356 ~ 409 pmol/L, &5 U 43 £ = 410
pwmol/L; 2 58 — 43 il <211 pmol/L, 58 — 43
212~249 pmol/L ,%Eﬁ’fﬁjﬂ 250~294 pmol/L, AU
300 =295 pmol/ L, #5 VU4 ZH AR5 W4 1 &F 7k
JE R FE R 8% | H R =R  HDLC  BMI I ULET f2
R Z R HABZH W] 345 (P<0.01) , eGFR /K VBl
PRIEZIKF-HBE T R R (P<0.01;3% 3 Fl4)

*1. SREBNEANESRBESZ ABE—RERER
Table 1. Comparison of Clinical characteristics between hy-

peruricaemia and non-hyperuricaemia

i H JRERIEH A mIRERIMAELA P {H
B/ (%) 43.4/56.6 17.9/82.1

HFIE(2) 50.64+8.38  58.17+10.62 <0.01
e 4e i (mmHg) 118.14£17.22 128.16+18.27 <0.01
Wi (mmHg) 76.59+£9.70  79.45+10.15 <0.01
M4 ( mmol/L) 5.34+1.01 5.64+1.10  <0.01
& JH [ P ( mmol/ L) 4.79+0.85 5.03+0.98 <0.01
HIH =FE (mmol/L) 1.31£0.88 1.90£1.03  <0.01
HDLC ( mmol/L) 1.48+0.34 1.35£0.28  <0.01
LDLC ( mmol/L) 2.71+0.76 2.84+0.82  <0.01
BMI(kg/m?) 23.64£3.32  25.86+3.63 <0.01
PR#F A (mmol/L) 5.13+1.28 6.00+2.31  <0.01
JULET ( wmol/L) 57.46+£10.58  71.16+37.84 <0.01
eGFR(mL/min/1.73 m*) 77.40£12.36  81.05x11.61 <0.01
PRI ( wmol/L) 294.46+67.54 465.09+58.73 <0.01
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Table 2. Comparison of clinical characteristics between hyperuricaemia and non-hyperuricaemia in different gender
5iH B PR IR LAE 2 e PR R I AE
2 i P{d b & P1H
FR (%) 52.22£10.25 51.54x9.14 <0.01 58.17x10.62 50.64+8.38 <0.01
I H (kg) 73.79+9.88 70.16+9.85 <0.01 62.91+9.66 58.66+8.10 <0.01
B (em) 168.88+5.92 168.93+5.90 0.65 155.89+5.53 157.52+5.53 <0.01
W4 He (mmHg) 128.10+17.02 123.84+16.90 <0.01 128.16+18.27 118.14+17.22 <0.01
745 (mmHg) 84.69+10.62 82.03+11.70 <0.01 79.45+10.15 76.59+9.70 <0.01
I ( mmol/L) 5.59+1.10 5.62+1.41 0.232 5.64+1.10 5.34+1.01 <0.01
S H [ B ( mmol /L) 4.89+0.91 4.75+0.85 <0.01 5.03£0.98 4.79+0.85 <0.01
H i =B (mmol/L) 2.29+1.82 1.69+1.35 <0.01 1.90+1.10 1.31+0.88 <0.01
HDLC ( mmol/L) 1.24+0.32 1.31+0.34 <0.01 1.35+0.28 1.48+0.34 <0.01
LDLC( mmol/L) 2.68+0.78 2.70+0.73 0.143 2.84+0.82 2.71+0.76 <0.01
BMI( kg/m?) 25.83+2.88 24.54+2.93 <0.01 25.86+2.63 23.64+3.32 <0.01
JREZ (mmol/L) 5.76+1.66 5.56+1.33 <0.01 6.00+2.32 5.13+1.28 <0.01
HLEF ( umol/L) 85.33+£22.19 77.57+14.73 <0.01 71.16+37.84 57.46+10.58 <0.01
eGFR(mL/min/1.73 m*) 74.72+12.80 80.65+11.29 <0.01 65.35+14.15 78.66+11.50 <0.01
JRFR ( umol /1) 477.09+53.06 331.50+£53.33 <0.01 410.03+51.64 246.18+51.78 <0.01
% 3. Bk FRER I 53 Ik F e R AR EL B
Table 3. Comparison of clinical characteristics by quartiles of uric acid levels in male
SH _ ,AEFMﬁMKTA _ _ _ P
F—L E )y i = S5 DU 43AL
() 52.06+9.16 51.23+8.93 51.31£9.29 52.15£10.13 <0.01
A (k) 66.79+9.63 70.22+9.75 72.17+9.76 73.53+9.80 <0.01
HE (cm) 168.59+5.87 169.00+5.96 169.20+5.89 168.90+5.87 <0.01
BMI (kg/m’) 23.81+2.91 24.55+2.89 25.17+2.85 25.73+2.87 <0.01
W4 ( mmHg) 122.54+17.00 123.69+16.67 124.86+16.83 127.91+17.08 <0.01
#7 K& (mmHg) 80.87+10.35 81.94+10.29 83.02+14.12 84.55+10.60 <0.01
A% ( mmol/L) 5.80+1.78 5.55+1.24 5.53+1.12 5.59+1.12 <0.01
A JIH R B (mmol /L) 4.68+0.82 4.75+0.84 4.81+0.86 4.89+0.91 <0.01
“H ¥ = (mmol/L) 1.43£1.07 1.66+1.30 1.91+1.52 2.26+1.81 <0.01
HDLC ( mmol/L) 1.35+0.35 1.30+0.33 1.27+0.33 1.24+0.32 <0.01
LDLC( mmol/L) 2.68+0.71 2.72+0.74 2.71+0.73 2.69+0.77 <0.05
M LA ( pmol /L) 74.87+16.44 77.62+11.27 79.69+15.83 84.72+21.12 <0.01
JRZ A (mmol/L) 5.54+1.38 5.53+1.28 5.60+1.33 5.74+1.61 <0.01
eGFR(mL/min/1.73 m*) 82.81+11.04 80.63+£10.98 79.00+11.41 75.12+12.65 <0.01
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Figure 1. Comparison of prevalence of hyperuricemia in

men and women of different ages

2.3 ARIMREEKF ANBE CKD BRELLE

CKD EEIR RN 6.0% (1434/24095) , Hoh 5
M 5.3%[ CKD3 I ABE 5 5.2%(760/14616) ], &
4 6.9%[ CKD3 B AHE (5 6.8% (644/9479) 1, 43
LA 2 il R R 55— 43 6 7K P21 R %o B2 i A7 2
AZ Logistic [A1H 434, A% 1E AR #% | 0B . BMI | =5 IfiL
JE HDLC F1H il —Fe 5, B = = a4
CKD s XU 38 m 1.57 £5.2.71 £5 51 6.30 £i5, Lotk
B = PO 4] CKD SRS XU 0 1.81 4% .3.20
f5F0 9.08 15 (£ 5 F1 6)
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Table 4. Comparison of clinical characteristics by quartiles of uric acid levels in female

LI R R K
s P
S L1 ¥ A =40 10 X DA

SER (R 48.20+7.13 49.98+8.09 51.67+8.75 54.78+9.55 <0.01
R (kg) 56.69+7.50 57.93+7.53 59.46+8.29 61.70+8.92 <0.01
B (em) 157.67+5.74 157.83+5.37 157.27+5.54 156.86+5.47 <0.01
BMI(kg/m?) 22.84+3.88 23.24+2.74 24.02+3.01 25.07£3.37 <0.01
W45 FE ( mmHg) 115.06+16.38 116.90+16.60 119.53£17.57 123.81+18.10 <0.01
#5K H (mmHg) 75.30£9.50 76.15+9.60 77.06+9.72 78.63£9.90 <0.01
IMLH% ( mmol/L) 5.31=1.11 5.30+0.98 5.34x0.97 5.49+1.02 <0.01
o BH [ 8 ( mmol /L) 4.66=0.81 4.770.87 4.82+0.85 4.96+0.91 <0.01
¥ = (mmol/L) 1.08+0.58 1.23+0.76 1.40+0.84 1.71+1.21 <0.01
HDLC( mmol/L 1.55+0.35 1.50+0.33 1.45+0.33 1.40+0.32 <0.01
LDLC( mmol/L) 2.62+0.67 2.71+0.73 2.75%0.70 2.81+0.93 <0.05
MLLEF ( pmol /1) 54.08+9.37 56.74£8.63 58.91+12.60 63.92+22.33 <0.01
JRZE A (mmol/L) 4.94+1.29 5.07+1.25 5.20+1.26 5.58+1.65 <0.01
eGFR(mL/min/1.73 m?) 83.71+11.06 79.56+10.66 76.58+10.98 71.14+12.43 <0.01

F 5. BEMREEMS Ak F5 CKD X &

Table 5. Association between quartiles of uric acid and CKD in male
Il PR R K KHMIE OR 95%CI KIE OR 95%ClI P1H
i pOpi pagiis
e iV 1.42 1.06~1.90 P>0.05 1.57 1.16~2.13 P<0.01
=0 2.37 1.81~3.11 P<0.01 2.71 2.04~3.59 P<0.01
£ R i 5.62 4.39~7.19 P<0.01 6.30 4.84~8.19 P<0.01

R 6. THEMKREEMSGIkTES CKD X &

Table 6. Association between quartiles of uric acid and CKD in female
M pRZFE K KHIE OR 95%CI KIE OR 95%CI P
o oyl pog;sl
£ v 2.71 1.43~3.27 P<0.01 1.81 1.19~2.76 P<0.05
=400 4.30 2.94~6.28 P<0.01 3.20 2.17~4.73 P<0.01
ALYV 13.72 9.62~19.57 P<0.01 9.08 6.27~13.14 P<0.01

3 W ® 22.9% , Horb 553 P v PR 2 INAE B85 %6 (22.9% ) W 2%

PRIR 2 BN A A 77 ), R P R TR G 1
a2 Hetya 0 i i R R R LAE . T AR
KRBT s L i 25 5, AS [ 531 s PR 2 1
iE 1 U R AN E] . fE CARDYDS #F 5% 2498 44
PIAEIE S 404 2 (1 35 BN = IR IR INUAE 28006 R
8.4% ,H BN 16.6% , i 7 T M 0.8% ',
AR B R AG: (7% 55 TN 8 DR TR ML S0 2R
12.9%"7" , #E MR B AL X 5 IR BRI O R N

Tt (15.9%) '™ ABFSE & B0, 56 0 4d e 1A
N PRIR LA SR 3 16.0% , IR THEMR AL X
W, T K H AT Hod 5k Bow RN
21.6% , L PE RN 7.3% , Ve IR IR IAE s
e Tt 5 ENAMFE -5, R L, A
K TR 1R 7K S 7E FH 9 SLC2A9 | 4% fv 3 [
12231142 TEPE ARE R ik A (e ik IR R &
HAEH ABCG2 454y B[ rs2231142 7855 P A\ Bt
H AR T Lot JE P AR ARG AR IR
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W, QEENZIELSFE S, 1A 2y
Py CRIRF AR S RBT R 26555 ) 2352 i B /NS HEiE
Dieimi S m R MR M AE . @IEl i kb Frerg X,
M AT T TR S MR R 2 sh i I
K A e WA ) A ST M AR AR AR 2 BT )
T H AR PR AT 5 DR 2 IMLAE FB7G %6 Bl o A i 14
KM, X — A Lotk AR P03 (FE5I
JEYLENT ), HE 70 % 5 5 [FAF % 20 55 M e PR R IfE
SRR, X5 P4 4 5 M R K TR
5 WD T WX PR TR 1) Y B R, 4 28 I A TR
ES R T A SR AR PR R K

AT 2 W 5% R DR i BE 14 F 5% 24 % B0
I RIRILAE 5 CKD & A Mtk e 25 V1M 5% . Weiner
AN 13388 44 B U BEIE B ABERE T 8.5+0.9 4F,
R IR PRI 2 A B W 0 1) S 16y TH 3% i A PR
iR K ST 188 K B A g ARG 38 1. 11 %, ZR E ARG A
e & BB ) RE IR Y BB RN 1. 7% Tt )
6.8%""" , Xif TgA ' B BIFST R B, w5 R IR I A
ESRD 25 YIAH 2 10 i 590 W2 1 il . 3 o 1K i, R
iR /K, SELZ B T RE G > (HAL A BT 4R TR
(LR, , DA PR R A AN 2 45 7 B T BB AR I A i
XoF B R AT B A Y DA v R R I B A
AET- L A5 FAER R N E > sh i @
7N, 1o PR R IAE P AR 126 A 3R/ IN sl Jok i 45 P ¥ WL 200 i
B MU P AN IR, BE AER NSRS A
B2 = 1011 7 R 0 N T = 1 17 e o
B30 kB ABR/NSK A B AR, T B R SHL
il 5¢ . COX-2 FiRMEZL RAAS G NO & Bzl
HILA S ET-1 Al 220

FRIHEE G E 2 DA B R ACHT Ry Pl i — 4 I
PRAEAEAE , BEAER Y & AR 25 fE AL CKD %5 Y)AH
XK, Bl AU A3 CKD BB % i 2 1
TR TR RS v R R I 5 i | 7 A AR AR
T B AR 25 AR g & BRRE 2 AR I A K
o PR R IILAE A6 05 25 S 35 3 e, O HL e PR IR IMRE T
s LR B DR | e B ILRE A2 A Jrk REOR SR 42 M IR
TR 1E s N\ BE 1 5 STE 2 T 2 Logistic [11U5 43047
AR IR R | IR B R A s R I A
FER R R IEAT R IE, 45 S & PR, 1 R 1R 585 U 4332 21
CKD XU /i 6.30 £5 (55 1) F1 9.08 5 (Zctk) |, 4
71 T R IR LA 25X CKD (RS e R R, SRR /K
SEARISE B L TR A A Pk i R R K

TARTF M5 CKD KBS s T4, HErR A
[7i) P4 531) 5 PRI IMTLAE FH CKD 14 56 BRAFAEAS ) F WL
Li 260 g5 —AN B I 1T A9F 5 o 2 B 5 1 R R
CKD KUKz & F Lo Pk, FEEE AT H A TgA HH 1 —
AR 15 R BETIRFGE T, 26 Lot AHE b s PR IR i
SE 2 ESKD b 7 /G R E Y . Weiner 251
U A PR IR I IR /KT CKD XU S5 25 34 /&, 1
BYEACH CKD XU 3 & a3, WA B9 s otk
o PR R IMAE B CKD XU 1 1 58 ¢ e il e 4
AHEHREY B PR ER IRURE AT CKD 22 [8] Y 1B R 4%
AR ELARBL ] 9 75— 2B 5T

B2 TSI T rp o AR R AR A B R
T I FE 7 258 L2 A AR A 1 34 I G v £ i PR TR
IR EAE 28 )5 35 G R IR IMAEJ2: CKD 8 57
faR R I 52 PRI KT vk B e 3, o %
P 5 PR BR MLAE AR CKD U i T B 1 . ABFIEAF
FERIAS I - QO X et B 1A K AR 10 5% T 1o F 5, S
e 524 BT PR R T CKD AU SRR R, @R 2012
KDIGO #4877 CKD-EPI AR AE N eGFR FEM 24
A HHSR LTI S TR B 78 AR S 1, 2
A ECHAD eGFR AL T b B 2 4E AR A H
Qi = —Be i AR A I JR 12 7K SF- 1% B2 L 18
MR 259 AR 20 IR 45, T BT ARG
r s R R I RE N R T 5 Bl U7 AT A B A 5T, IR
B DIRE T B, 20 I R 1) PR IRR ML A1 CKD 2
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