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Association between cardiometabolic index and risk of hyperuricemia

QU Shuhan, ZHANG Yiying, QIU Hongbin

( Department of Public Health, Jiamusi University, Jiamusi, Heilongjiang 154007, China)

[ ABSTRACT] Aim To explore the association between cardiometabolic index and hyperuricemia risk in people over
45 years of age in China Health and Retirement Longitudinal Study. Methods Data from the China Health and Retire-
ment Longitudinal Study in 2011 and 2015 were included in this prospective cohort study. The 2011 data were used as the
baseline and the outcomes of hyperuricemia were followed up in 2015.  The Cox proportional hazard model was used to ana-
lyze the association between cardiometabolic index and the risk of hyperuricemia. ~ROC curve was used to analyze the pre-
dictive value of cardiometabolic index for the risk of hyperuricemia. Results  Among 3 002 subjects, after adjusting for
relevant confounders, the risk of hyperuricemia in the highest cardiometabolic index group was 3. 12 times (P<0.001) that in
the lowest cardiometabolic index group in males, and HR was 3. 120, 95% CI was 1. 606 ~6. 062 ; in females was 2. 128 times
(P<0.05) that in the lowest cardiometabolic index group, respectively, and HR was 2. 128, 95% CI was 1. 060 ~4. 272 ; the
risk of hyperuricemia increased with the increase of cardiometabolic index.  ROC curve analysis showed that the curve of car-
diometabolic index for predicting the risk of hyperuricemia was 0. 618 (95% CI; 0.580 ~0.656), the best cutoff value was
0.433, the sensitivity was 46. 97% , and the specificity was 72. 94% . Conclusions The cardiometabolic index is posi-
tively correlated with the risk of hyperuricemia. ~ Maintaining a low cardiometabolic index is beneficial to prevent hyperurice-
mia. It is suggested that cardiometabolic index may be an identification factor of hyperuricemia.

[ KEY WORDS] hyperuricemia; cardiometabolic index; prospective study

[WFmEHH] 2022-12-13 [1&EIHHE] 2023-02-07

[(E€TB] BIila ARFPHAELE AW H (ZD2022H006 ) ; £ e LA WL 5 R 22 545 B (LBH-Q21047) ;A K% H
FEEAEEE T H (JMSUGPZR2022-022) 5 Jif KU IR 2= ST RE S A A8 A BA B BT d6 25 5 ThRe & W AR B R (e B gt ik
T H ( HLITSXK-2022-03 ) 5 AEA T K 2= A8 ATBAI H ( extd202101)

[TEE®EMN]  BES  BERgE A DFSE )5 0] A i JR R INUAE 975 K] 4 B 5T, E-mail : shuhanqushq@ 163. com, 3815 /E# B, 0
B AR A I W58 7 1) ke XU i IR TR LA A R B A LRI 5% , E-mail ; qiuhongbin@ jmsu. edu. cn,



506

ISSN 1007-3949 Chin J Arterioscler, Vol. 31, No. 6,2023

125 JR R MILAE ( hyperuricemia, HUA ) J&— Fft IEE 1%
FZE AL 5 R A AR, IF A 2 s L
ORGP E Y 280 HUA B4 il
PREEIR B, i B ke, X L HEMIARA R, 5
A0 HUA 1R R R RN S 3R HUA K R 2%
AR BT Ol R T O A 3 T A ]
LU AR 5T 45 %% ( cardiometabolic index , CMI)
ST TR 4o A8 RUBS: B 5 40 , AT 0000 I 4 9
SERBUL . HET CMI 5 HUA SCERYESH T 2 0 1
Wi it 5, [ 9 A0 1 JCAR G 5 3R B CMT 5 HUA
(A RAR G, DRI, A BIF 5 %o o [ {5 5 25
R A T 4 AEREVIY 45 2 DL EAEE IRER
CMI 5 HUA BHGIRR

1 #BFFE

SO E
AHARBEERRETFERRS L EERE
HOE AT AR 4 5 # 0% 2011 £—2015 4 K&
BEWH A5 F R EHS A A A KA E D
mAA ey AR, HERR Kk Z R e &R E R
UK B A o flg 7 4, ok B R B B K R 2011 4
HUA # % E2 N 3002 45534,
1.2 AEARSHE

RETE B EF F A EE KEeERELR
mAERERR A2 TR I WA RBFATERER
&R E A A, A E T A E R AT 1 A A
WHWE, A S W HEM-7200 i & i
EmE, IR EFITMES S, KEFNEERTE, R
RO & FE B, 1K 7 48 2 (body mass index , BMI) = & JiT
E(kg)/ &5 (m*), HUAP & X H R 1H B 1 =
420 mmol/L, % 1 =360 mmol/L, & i1 JE"" & X
W 4g =140 mmHg 2% (1) 47 5 JE =90 mmHg, 3¢ &
Wm o Em R, BRR R XN E =
7.0 mmol/L, 2 (F0) # L 41 & & =6.5% , & B 4
B . e R TR U i = B (wiglyceride,
TG) =2.3 mmol/L, % fE & & (total cholesterol, TC)
=6.2 mmol/L, & % & flg & & JH E B (high density
lipoprotein cholesterol, HDLC ) <1. 0 mmol/L, 1% % &
fg % & fH [ B (low density lipoprotein cholesterol ,
LDLC) =4. 1 mmol/L; i# & DL _EAE — 3 & & 4 ifn fig
FH, REAHERBE 1 XU EERERME, ¥R
WHHEFBREERERRE; REALE—FEH
ANAEDRE R, GIRIE AL ERBEERAEFRK

1.1

. CMI® i+ & . CMI = TG/HDLC x fE B & &
(waist-to-height ratio, WHtR) ,CMI LA 5 ¥ 4« M A ##
fy CMI By 9 L% i KB & 0o 4L, KK Q1
Q2.Q3.04,
1.3 SitZEHH

K SPSS 19.0 h r#ATHE T, ELTE
PLats 8 M(IQR) & 7, i 5 & B A 6l (%) & 7+,
AEHERXA B KAhEmy £%, XA
Cox Hh 7] K6 ] 3 4 &L A CMI %t HUA & 9@ K[
B o< Bx i IRt & XKtk (hazard ratio, HR) 72 95%
#[ 15 X [8] ( credibility interval, CI) ., 5 A ROC # %
WA CMI xF HUA & 5@ AR vy T 418, P<0.05

2 # R

EHARER
ARG 3 002 S 5%, FH LR N
(57.98+8.629) % (Hh B 1 394 (46.44% ) 45, %
P51 608 (53.56% ) 44, 4 FFEFHIE, LA 215
(7.2% ) Bk J& fy HUA, Hidr, B 118 (3.9% )
], e M 97 (3.2% ) B, 5 IJC HUA dAH L, Bk
HUA 4122 BMI Il JLEF . TG ,CMI B 5, Ifi A 5 &
HHE L (P<0.05), rp, LI 4s %  HDLC 7K
ST AR TR (P<0. 05) s B ET AR 46
HDLC /K2R G223 L (P>0.05;% 1),
2.2 Cox EJASF

Cox [FIH A HT B, A W HEAR AL 55 £ B 28
CMI 4 = DU A 402 HUA &9 KU & CMIT e Y
L BCAL I 2,571 4% 3. 152 £, 2.000 1%, 3. 231
%, ELBZE CMI BYSS AN HUA &R FIHE#(P<
0.001) ; FEBLAE WS WL AHAR A ISR S BMI, =5 1L
FE PRI LRG58 SE AR it Je , 55 Lo B CMIT 3¢
1 DU B ] HUA i AU & CMIT S5 fi U 4337 5K
ZHAY 2. 526 5 3. 120 35 2. 128 135, HFEE CMI (1
Jin HUA A2 LA (P<0.05;32) .
2.3 SESH

AT FH— ZR 51 2 0 KBS R R B AR
FLFRAERA (60 B VIR =60 %) (@I | LG 53
A BMI /4l G S4B E ) #% 3 B2, o
A I G B AR AR A A I R ) R IR S | AR
A BMIL & L R LG 58 S b i AT T
JHE SR BN HUA L KB REE CMI 34
T, I H A R AEAN R4 A S X
(P<0.05) .,

2.1
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F1. HHEEERERILR
Table 1. Comparison of basic information between the two groups
B EIE HUA B HUA Pkl HUA L HUA
A (n=1276) (n=118) Xz P (n=1511) (n=97) Xz P
AR/ [ (% ) ]
45 % ~ 402(31.5) 45(38.1) 5.522  0.063 651(43.1) 32(33.0) 7.597  0.022
55 % ~ 542(42.5) 37(31.4) 596(39.4) 38(39.2)
=65 % 332(26.0) 36(30.5) 264(17.5) 27(27.8)
JEAEHL/ [ (%) ]
AT 870(68.2) 79(66.9) 0.076  0.783 1 013(67.0) 58(59.8) 2.153  0.142
A 406(31.8) 39(33.1) 498(33.0) 39(40.2)
WA/ [ (% ) ]
DE] 796(62.4) 74(62.7) 0.683  0.711 78(5.2) 5(5.2) 0.087  0.957
LU 183(14.3) 14(11.9) 21(1.4) 1(1.0)
% 297(23.3) 30(25.4) 1412(93.4) 91(93.8)
W/ [ B % ) ]
BRAE LR 764(59.9) 70(59.3) 1.426  0.490 213(14.1) 12(12.4) 0.305  0.858
Eveli] 136(10.7) 9(7.6) 53(3.5) 4(4.1)
w 376(29.5) 39(33.1) 1245(82.4) 81(83.5)
IR/ [ B (% ) ]
P 274(21.5) 32(27.1) 2.009 0.156 316(20.9) 26(26.8) 1.889  0.200
7 1002(78.5) 86(72.9) 1195(79.1) 71(73.2)
MR/ [ (% ) ]
b 152(11.9) 16(13.6) 0.276  0.599 169(11.2) 11(11.3) 0.962  1.000
% 1124(88.1) 102(86.4) 1342(88.8) 86(88.7)
MR/ B(%) ]
= 655(51.3) 73(61.9) 4.802 0.028 845(55.9) 72(74.2) 12.461  <0.001
g 621(48.7) 45(38.1) 666(44.1) 25(25.8)
CMERR/ LB (% ) ]
P 87(6.8) 6(5.1) 0.521  0.470 1377(91.1) 88(90.7) 0.019  0.891
7 1189(93.2) 112(94.9) 134(8.9) 9(9.3)
BML/ (kg/m?) 22.0(20.1,24.1) .6(21.3,24.4) 2.464 0.014 23.0(21.0,25.4) 24.1(22.5,26.7) 3.828 <0.001
W46 ./ mmHg 124.0+17.0 125.2+18.0 0.755  0.450 121.9217.9 127.5+18.0 2.963  0.003
#F3KE/mmHg 73.2£11.2 73.7+11.4 0.466  0.641 72.0£10.9 73.8+10.0 1.635  0.102
ML JULET/ ( mmol/L) 0.84+0.16 0.92+0.19 5.441  <0.001 0.67+0.12 0.72£0.12 4.259  <0.001
TG/ ( mmol/L) 1.04(0.73,1.47) 1.22(0.92,1.63) 2.118 <0.001 1.13(0.84,1.63) 1.54(0.97,2.21) 3.999  <0.001
HDLC/ ( mmol/L) 1.3620.42 1.2920.39 1.711  0.087 1.37+0.38 1.2620.37 2.899  0.004
CMI 0.23(0.15,0.41) 0.34(0.20,0.52) 2.162 <0.001 0.30(0.19,0.50) 0.48(0.26,0.77) 4.850 <0.001
H A HFRAEA,
F 2. Cox LbBIXUEE B VTR B 5 47
Table 2. The Cox propotional hazard regression model analysis
AR LAY VR JE A
i n 9 1A
HR(95% CI) P HR(95% CI) P
B
Q1 349 14 1.00 1.00
Q2 348 24 1.719(0. 889 ~3.323) 0.107 1.712(0.882 ~3.322) 0.112
03 349 36 2.571(1.387 ~4.767) 0.003 2.526(1.337 ~4.770) 0.004
Q4 348 44 3.152(1.727 ~5.751) <0.001 3.120(1.606 ~6.062) 0.001
<0.001 <0.001
o8l
Q1 402 13 1.00 1.00
Q2 402 16 1.231(0.592 ~2.559) 0.578 1.092(0.523 ~2.284) 0.814
03 402 26 2.000(1.028 ~3.892) 0.041 1.563(0.784 ~3.114) 0.204
Q4 402 42 3.231(1.374 ~6.018) <0.001 2.128(1.060 ~4.272) 0.034

<0.001

0.014
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% 3. CMI Xt HUA SN Y028 53 ¥
Table 3. Subgroup analysis of the effect of CMI on HUA

T H HR 95% CI P
R <60 % 1.289  1.064 ~1.561  0.009
=60%  1.623 1.284~2.052  <0.001
BMI e 1.489  1.251~1.772  <0.001
i 1.417  1.709 ~1.861  0.012
i I & 1.707 1.248 ~2.334  0.001
5 1.365 1.152~1.617  <0.001
MAGSH 2 1.488  1.237~1.790  <0.001
1 1.364 1.049~1.773  0.020

2.4 CMI X HUA % %% KUBs B9 50 4 B

ROC H1£8 /347 7% , CMI T HUA %95 XU 1)
<k T A (area under curve, AUC) 24 0. 618 (95% CI
0. 580 ~0. 656, P<0.001) , HcfERWI{E N 0. 433, R
RN 46.97% FERER 72.94% (1) .

1.0

0 1 L L L
0 0.2 0.4 0.6 0.8 1.0

1-BRE

E 1. CMI Fiilll HUA &% KK ROC B 2%
Figure 1. ROC curve of CMI predicting the risk of HUA

3 9% i

AR, P E KL HUA S9N 13.3% ),
FH 1 PR R 5 | % 9 RS I T At 18 P 9 35 oy 61 52
AN AU AR e

AN BFFE X CMT 5 HUA (1) 5658 E 47 15 b
50T, —TIL T A RAHLX 11 956 JR R (=35
%) BRE IR T A3 AT 48 Y CMI 2 HUA fé b <7 500
T T AT A = IrE B AT IR K Y 73 150
B e N 0 8 DT 18 3 T A 1 E A IR R R
H1,CMI 5 HUA 2IEASE, Lot CMI S5 PO 317 41
) OR {H°M 6.311(95% CI.5.734 ~6.947) , BN
6.785(95% CI:6.092 ~7.557) "

ARSI T HA 4 EACR A A [ 4
5B B A TR, BRI CMI X} 45 % R DL B A
EHUA AR, 4558 878, CML 5 HUA & /4&
DB AFAE GG HUA & A KU 7R CMIT 58 m BB 58 X
SN, TEVEEE T AR P S AR AR
A RTHEE i IR S E W PR 9 A AR
J&i , Cox URS: L 43 [m] U9 4 78U 43 Br 25 R s eI 5
HUA SIEAHG, B4 mKF CMI £330 HUA &4
AR, A FE DL o )2 R 3R, Toie B ik R
PE, 5 CMI 8288 fin HUA &4 KU, 7T g J5 P
CMI 5 18 iR S AR 5 95 2 DD AR G, mT 150300 P Ok Big
R B K S B i A s RV T eI 2 I
BE S TG/HDLC By, i i F bt 5100 2
BAEJE HUA B4 RJREEINE™ | EHE S LT
AT RE PR RC B £ 2 S 500 0 A 9 4 TR A fre
J& HUA MR % TG/HDLC A TR 2 &
fEFN HUA H35 RS R AP . Wk, eI Al 2
WA SR AR K, CMI AT T HUA f9 X
W6, Ml R B AL P HUA $2488 T — @k as, (HA
WFFEA — 2 19 Jm BR 1« 1 0, X LF 5% i 1 % 0L FR
HIARAEGIANE & B AR 116 3 R 2, A ReHERR it
RRAANR 2 ZE A 52, o] BB AE — o B 1 1k
T, &5 = BFREABFAFEIRAE 45 2 KDL I ANhes
SEOET R IAN B NI Z . 5B = FEARRESE T
TS A AR B, U — R B 1 45 SR A R 2
Jay , e BRI ] L 88 B B KRR AR 1t ) Y 5 0 — 25
N WSS

2 LR, & CMI ZKSF- 0] BB I HUA & 9 K
B, H5 M B R R G B 5, CMI 7K SF- X HUA
H—E %5 Re
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