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Correlation between Serum Uric acid to high — density lipoprotein
cholesterol ratio and chronic kidney disease in middle — aged and

elderly population in China
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Abstract . Objective To investigate the correlation between UHR and CKD in middle — aged and elderly population. Methods

The data of this study was obtained from 2015 China Health and Retirement Longitudinal Survey (CHARLS). A total of 9 204
people =45 years old were included. Multivariate Logistics regression analysis was used to analyze the correlation between UHR
and CKD. The receiver operating characteristic( ROC) curves was used to analyze the predictive value of UHR for the risk of
CKD. Results The subjects who we included have the mean age of 60. 78 +9. 32 years with the prevalence of CKD of 3. 97%
. The odd rations for the highest quartile group ( Q, group) of UHR was increased for CKD ( OR =12.01, 95% CI.7.50 -
20.00). ROC curve analysis showed that the area under the ROC Curve (AUC) for UHR predicting CKD for middle — aged and
elderly population was 0.76(95% CI.0.73 -0.78) ,the AUC for UHR predicting CKD for male group was 0. 74(95% CI :0. 70
—0.77)and the AUC for UHR predicting CKD for female group was 0. 77(95% CI:0.73 —0. 81). Conclusion There was a
positive correlation between the increased UHR level and risk of CKD among the middle — aged and elderly population in
China. UHR might serve as a risk factor and demonstrated good predictive value for CKD in the middle — aged and elderly
population in China.
Keywords: Chronic kidney disease ; Serum Uric acid; Serum High density lipoprotein cholesterol ; China Health and Retirement

Longitudinal Study ; Forecasting ; Logistic regression
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Table 1 Comparison of the basic situation of the subjects in the CKD group and the non — CKD group
205 CKD 21 3k CKD 41 BIRR(%) KRRSIHE PIE
1% 365 8 839 3.97
P BI(% ) ] 12.13* <0.001
5 204(55.89) 4107 (46.46) 4.73
5’e 161(44.11) 4732(53.54) 3.29
AR (2) 72.38 +8.76 60.39 +9.09 25.27 <0.001
AR (%) ] 31.09° <0.001
INEDLTF 188(51.51) 3 553(40.20) 5.29
I 96(26.30) 2 157(24.40) 4.26
v I vt 80(21.92) 2 946(33.33) 2.64
KL R 1(0.27) 183(2.07) 0.54
TSR B[ 41 (% ) ] 76.03* <0.001
Bl 269(73.70) 7 784(88.06) 3.34
A 2(0.55) 63(0.71) 3.07
(8 92(25.21) 933(10.56) 8.97
F 2(0.55) 59(0.67) 3.28
W AR [ (% ) ] 35.86" <0.001
U3 0] 104(28.49) 2 424(27.42) 4.11
A 96(26.30) 1355(15.33) 6.61
MR AR 165(45.21) 5060(57.25) 3.16
«EWJ(% ] 41.86° <0.001
il 95(26.03) 3 188(36.07) 2.89
fm@ 75(20.55) 933(10.56) 7.44
WA I 7 195(53.42) 4718(53.38) 3.97
BRI B[ (% ) ] 27.48" <0.001
[YE 74(20.27) 1118(12.65) 6.21
g 58(15.89) 1033(11.69) 5.32
1R R 233(63.84) 6 688(75.66) 3.37
Emui&*i[m(% )] 216(59.18) 2756(31.18) 7.27 124. 40° <0.001
PP B s s [ 4971 (% ) ] 72(19.73) 578(6.54) 11.10 90.87° <0.001
I g S s [ (% ) ] 81(22.19) 1352(15.30) 5.65 12.16* <0.001
BRI [ B (% ) ] 60(16.44) 803(9.08) 6.95 21.45% <0.001
MGy F 2 s [ (% ) 61(16.71) 773(8.75) 7.31 26.04° <0.001
B I ZG s [ (% ) ] 42(11.51) 286(3.24) 12.80 67.39° <0.001
SUA (umol/1) 384.79 £98.50 289.35 +79.49 18.27 <0.001
HABIC(% ) 6.14 +0.95 5.98 +0.98 3.03 0.003
SBP( mmHg) 135.40 +21. 14 128.34 +19.53 6.27 <0.001
DBP( mmHg) 75.29 £11.38 75.88 £11.36 -0.97 0.333
WC(cm) 87.05 +14. 13 85.59 +12.76 1.94 0.053
BMI(kg/m?) 23.88 +4.00 23.98 +3.67 -0.48 0.631
CRP(mg/1) 2.00(1.00, 3.90) 1.30(0.70, 2.50) 75.21" <0.001
TG ( mmol/1) 1.58 +0.87 1.56 +0.99 0.45 0.651
HDL - C( mmol/1) 1.25+0.30 1.33+£0.30 -5.25 <0.001
UHR(% ) 14.29 +5.27 9.99 +3.89 15.40 <0.001
TEa FR PRI, b FR Z B, HAh ¢« I {i . UHR. 3% PR AR/ w5 % )% J5 8 1 I B B (SUA/HDL - C) , BMI R R4 %, dsiik
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2.2 R F UHR %#1 CKD # 2 & CKD #8 % #%
ARER A UHR JKF ETF, CKD (46 H 2R i il

S H A | S S B B DR S L SR B B T
#(P<0.01), PU4ifE BUN LDL - C.TC {22 574

GiitsE L (P <0.001), Bl UHR 7KF S, U4~
Y HIE eGFR 2 F F&# % (P <0.001) . TG .Cr.Cys
C.FPG .SUA .CRP HABIC .SBP.DBP.WC .BMI &£ |-
FHEa# (P <0.001) , W5k 2,

%2 Al UHR 451 CKD £ i BL AT CKD AHOCHE R LU
Table 2 Comparison of CKD detection and related indicators of CKD with different UHR levels

A 0.4 .4 Q4 Q4 BogitE  PE

CKD[ 9](% ) ] 24(1.05) 41(1.77) 77(3.35) 223(9.70) 281.01° <0.001
FER (R 60.83 £9.33 60.34 +£9.16 60.43 £9.26 61.52 +£9.48 7.75 <0.001
EILE S %) ] 510(22.33) 639(27.53) 797(34.67) 1026(44.61)  293.27° <0.001
B [B( %) ] 160(7.01) 149(6.42) 143(6.22) 198(8.61) 12.34* 0.006
Mg L[ F(%) ] 215(9.41) 287(12.37) 395(17.18) 536(23.30) 193.20° <0.001
BRI B (% ) ] 151(6.61) 187(8.06) 227(9.87) 298(12.96) 60.67° <0.001
eGFR(ml/min/1.73 m?) 103.35 £15.73 99.20 +16.36 95.82 £16.97 87.97 £20.39 319.90 <0.001
TG ( mmol/1) 1.10 £0.55 1.35+0.76 1.67 £0.95 2.13+£1.24 541.50 <0.001
Cr(umol/1) 66.00 +18.31 69.46 £19.54 70.98 +£20.54 77.38 £35.84 85.97 <0.001
BUN( mmol/1) 5.52+1.62 5.51+£1.54 5.47 £1.57 5.70 £1.88 8.63 <0.001
HDL - C(mmol/1) 1.60 £0.31 1.37 £0.21 1.25+£0.20 1.09 £0.18 1983.00 <0.001
LDL - C(mmol/1) 2.66 £0.72 2.74 £0.75 2.72 £0.73 2.53 £0.76 36.12 <0.001
TC( mmol/1) 4.86 +0.88 4.79 £0.93 4.80+0.95 4.65+0.99 21.31 <0.001
FPG(mmol/1) 5.40 +1.64 5.48 £1.56 5.67+£1.76 5.78 £1.64 25.52 <0.001
SUA (umol/1) 223.33 £54.09 269.77 £53.65 306. 66 +56.87 372.49 £79.37  2374.00 <0.001
CRP(mg/1) 0.90 (0.50,1.80) 1.10 (0.70,2.00) 1.50 (0.80,2.60) 2.00 (1.20,3.70) 809.92" <0.001
HABIC(% ) 5.91 +£1.00 5.93+£0.91 6.03 +£1.02 6.09 £1.00 18.46 <0.001
SBP( mmHg) 126.58 +19.54 128.19 +£20.09 129.06 +19.64 130.64 +£19.06 17.14 <0.001
DBP(mmHg) 74.49 +11.23 75.58 £11.11 76.35 +11.73 76.99 £11.22 20.58 <0.001
WC(em) 80.31 £13.12 83.88 +12.32 87.46 £11.83 90.92 +11.46 321.90 <0.001
BMI(kg/m?) 22.36 £3.29 23.45 £3.33 24.51 £3.57 25.57 £3.73 360. 90 <0.001
Cys C(umol/1) 0.77 £0.19 0.81 £0.16 0.86 +0.18 0.96 £0.31 299.40 <0.001

Tca FR A, b F0R HRRSR{E, HAV K F RS

2.3 UHR 5 CKD A8k #5Ar e 48 % AT HHOCHE
WF7E /% UHR 5 eGFR (ml/min/1.73 m®) 5 5740 %
KZR MHEERE N -0.37(P <0.001 ), UHR 5
LT 2 EAH GO R, AHOE R B 0.31 (P <0.001)
UHR 5 Cys C 2IEMCKHR X REN 0.37(P <
0.001) , .3 3,

2.4 UHR 5 CKD #§ % B % logistic & )2 447  fH7
1 25 R 8RS HAR M0 5 Q, A H, 441 CKD £
o KURS: 1 HE (P < 0. 01) , g DU 40 % Q, 40, th &
AENBE A CKD 5 OR Jy 12.12(95% CI:7.96 ~
19.30), B T AIRAKRMEA 4 5 0,4
FHLEG, 41 CKD B KU 38 fin (P <0.01) , Q41 &
CKD ) OR 34 12.01(95% CI;7.50 ~20.01) , L, 32 5,
¥ UHR 1E i 2248 55| ABLARIIf#E4T RCS i1 440l
AL 453 R UHR 5 CKD AR X R (P tnewrsy
<0.001),Ftiz5 UHR F+&, B CKD XU Fhe, IR 1,
2.5 UHR s CKD & A R &g Fml #4827 UHR
F CKD XU ROC 2k, 245 5 /R F 58 %4 UHR
i CKD ) AUC 4 0.76(95% CI:0.73 ~0.78) , it

HERRWIE R 11.295% , REUE 0. 701, 457 75 0. 695,
Hirpr, B UHR 0 CKD %9 AUC 0. 74(95%
CI:0.70 ~0.77) , FERR W

%3 UHR 5 CKD HSREAR AR SEE 234
Table 3 Results of correlation analysis between UHR and related
indicators of CKD

it H r(ro) PAg

eGFR -0.37 <0.001
Cr 0.31 <0.001
Cys C 0.37 <0.001
TG 0.36 <0.001
BUN 0.11 <0.001
LDL -C -0.12 <0.001
TC -0.13 <0.001
FPG 0.07 <0.001
CRP 0.16 <0.001
HBAI1C 0.05 <0.001
SBP 0.08 <0.001
DBP 0.11 <0.001
wC 0.26 <0.001
BMI 0.25 <0.001
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Table 4 Multivariate logistic regression analysis of the association between UHR and CKD
" [ [ZF B 3 B4
o OR(95% CI) P OR(95% CI) P OR(95% CI) P OR(95% CI) P
UHR 1.21(1.18, 1.24) <0.001 1.20(1.17, 1.23) <0.001 1.21(1.17, 1.23) <0.001 1.21(1.17, 1.25) <0.001
Q 1.00 - 1.00 - 1.00 - 1.00 -
Q, 1.96(1.17,3.34) 0.011 1.99(1.19, 3.41) 0.010 2.05(1.22, 3.51) 0.008 2.075(1.22,3.09) 0.008
Q, 3.86(2.43,6.34) <0.001 3.77(2.36,6.24)  <0.001  4.00(2.48, 6.64)  <0.001  4.40(2.63,7.43)  <0.001
Q4 12.12(7.96, 19.30) <0.001 10.61(6.89, 17.04) <0.001 11.59(7.42, 18.85) <0.001 12.01(7.50,20.01) <0.001

H: ="FRUQ HASEA,

UHR 5 CKD & A= R (1) 71 1t - S S 2%

P for Nonlingarity < 0.0001

El1 UHR 5 CKD %4 K& 5 - R e &

Dose — response relationship between UHR and the

Fig. 1

occurrence of CKD

12.462% , R A{ 0. 711, F5 57 [ 0. 6605 £ o4 #if 4
UHR # il CKD f§ AUC g 0.777 (95% CI0.731 ~

0.809) , L HEARWIE K 10. 135% , R 0. 714, 4557
Ji£ 0.726, UL 2,

roc i £

1.0

0.8
h
Ly

0.6
.

Sensitivity
~

i AUC: 0.757 (0.731-0.783)

04

— all

== male

0.2

Uy === famale

0.0

0.0 0.2 04 0.6 0.8 1.0
1 - Specificity

2 UHR Bl CKD & 4: KU1 ROC 14k
Fig.2 ROC curve of UHR for the prediction of CKD

3 9 i

Bfi%5 CKD %5 % Tt , CKD 5 £ F 4Gt = ¥y fn
RG5O RO 37 e, ARWFIT & X T B4
B UHR 5 CKD 2 )56 & 1 4 [ PR 5T, 7 AT 58
o, B4R CKD BN 3. 97% , SRR 45 R 2k
W (EBEERFT H CKD R 2 ik %
T RS2 B AR RIBFST CKD Wby v i 5% 0, LA B R
[7] 3t IX A [R) A BEAf AR [ A 28 eGFR'

ABFSEIESE T Hh 245 A UHR 7KF- 5 CKD 2
[BIfR)E  , FE R AR SRR A2 K 2 5 ,CKD 5 UHR /K
SRS ARG, HLFEE UHR ACE-THE, H 2 4F A CKD
B R TS AR AR 45 R s UHR 5 CKD 2
BIFFEAE LM R, AR T A8 UHR 5
CKD 2 [a] Ik R 40, if & B H 5 SBP . DBP \WC . BMI
FPG ,CRP HABIC fF7EIER R R, HREME I 5 45 R
IR, R A2 % T A UHR # CKD
ROC [ £&, 4% 5 7% UHR X T A 5] e 591 49F 5% % 42
CKD Y4 #4559 B0 A {5 (AUC > 0.7) , iX 42 7R
UHR #8454F CKD Biif s B & L,

SUA {1 R REERS A GG B 287 4, E S I 2 T i P
PR P 2R, S B0 M e g AL P RE S R
i PR A R A 52T HDL - C 2
MBI AR R 2, A PR PrA L R i A
TR ARE ™ 2 e B T 2 A8 P P AR
VP29 LGB (UHR ) |, DL BEORS B i B2 P4 4% A
S I B 5 X M G K 2 R B

BB E N AR X T UHR 5 CKD 3¢ 2 AF 58 A0 X
AR, —IRRFFE R, (e R AR+, UHR 5 CKD
XU 5 IE 1] G K, UHR 755 A BB 2 DAk I R i B B
CKD KUK A FHFE AR o Lin 28 A 7E— 90 Fi R 4 BA
GIAFE & BRI A UHR 5 B 5 B 8] 315549 UHR 22
TR AT LLAE S CKD % A 53 J8 i F50 0 46 47, 10
IR Z IR TR AR M e 22, R B R X 4
TR A B3 T L M ) L 051 5 T e P T 53
WroEas It — 4

Dikker %5 \AF— T ¢ F PR &R S HL A A= LU (B 6 A%
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SRRk ZMF5E & B UHR A]E Ay Wil 75 /0 45 JE e
FERR 0 o RO g UL AT 0 , [R] Ik R A 4 By A i
RIE , AT P ZE N 5306 E TR AR R AE 5 59
N BRAR O B - TR A | 2 S IR AR IR U PR
5 \CKD 25 R & 2B & B Aktas FOBIFSE & 31
UHR A J T H00 bR s S 800 B I Th s 4>, 22
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