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31H FHEIREMREERERH K EAKIFI46465) EE HIIRRTR .. AKIZEir#E&RKDIGOE X543 H#1
HEAT AT, KRR 360 pmol/L (&), >420 pmol/L (51 DA R 4542 4ok Ve e BRI IUAE F R 2
W . {3 Flogistic[E] JFBE RN AKIR A ML R ERFEFE A K AERRSE T Ll 2 B I BR R AT 0T . G55%: 4646
Bl 83 PR R MR BN 1316/41(28.3%) . B B EFET-ZNT.7% (n = 358), WRBRILEHET-RE
ZR T ERRRIMEH (12.8%H.5.7%, P < 0.001). #—KFlogisticE HEARIEER . A, A
iE. EBREAGSEREREAN, BRBRMELSELT X IEERRMAEHK1.6246%, HJFEL MR
TR/ P41 0100 pmol /L, HFFET- KK N38.1% (OR = 1.381, 95%CI 1.304~1.462, P < 0.001). T
HrHrEsR, FEeGFR 2 60 (ml/min)WAHH, WHBEILT-REL T #E U; MrEeGFR < 60 (ml/min)
YAHH, BRRIVEHSEFLTREES TIERRRIMEH(14.6%H8.9%, P<0.001). FEAKISHHTA
B, MFEERER MARAHEAT AR, RIRERIUAEZH R A RIBET-3A B B A (AKI 18: 11.2%L45.1%, AKI 2
H: 23.3%1£10.6%, AKI3H: 29.8%110.5%, P <0.05). 45i8: HRERMIEMAKLEERE AEREH
TRZ A —ERHEXME. BRRIIVERSHAKDEALTRERER, ERKRAETPRINTEEN.
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Abstract

Objective: To investigate the association between hyperuricemia and hospital mortality in patients
with acute kidney injury. Methods: Clinical data of 4646 patients with AKI in the Affiliated Hospital
of Qingdao University from January 1, 2015 to July 31, 2020 were collected. AKI was defined and
staged according to the Kidney Disease: Improving Global Outcomes (KDIGO) criteria. Hyperurice-
mia is defined as serum uric acid > 360 pmol/L (female) and >420 pumol/L (men and postmenopaus-
al women). Logistic regression model was used to evaluate the association between serum uric acid
level and hospital mortality in patients with AKI. Results: A total of 4646 patients were included,
among whom, 1316 patients were diagnosed with hyperuricemia (28.3%). The overall mortality
rate was 7.7% (n = 358). The mortality rate in the hyperuricemia group was significantly higher than
that in the non-hyperuricemia group (12.8% vs. 5.7%, P < 0.001). Logistic regression model was
used to adjust for age, sex, complications, biochemical indicators and drug use, and it was found that
the risk of death in the hyperuricemia group was 1.62 times that in the non-hyperuricemia group.
When baseline uric acid level increased by 100 umol/L, the risk of death in the hyperuricemia group
increased by 38.1% (OR = 1.381, 95%CI 1.30~1.462, P < 0.001). Subgroup analysis showed that in
the eGFR = 60 (ml/min) subgroup, there was no statistically significant difference in mortality be-
tween the two groups. In the eGFR < 60 (ml/min) subgroup, mortality was significantly higher in the
hyperuricemia group than in the non-hyperuricemia group (14.6% vs. 8.9%, P < 0.001). In the AKI
staging subgroup, mortality was higher in the hyperuricemia group than in the non-hyperuricemia
group (all P < 0.05). Conclusion: Hyperuricemia is associated with increased hospital mortality in
AKI patients. Hyperuricemia is an independent risk factor for death in patients with AKIL.
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1. 518

SPEE U (AKZ — P W B R ZR A0 . B LUREM IS E e Wb, 6 s RKmEE &
REAET R [1]. 10%~15%(1) S F e E e A kA= AKL, HAET R 2 4E AKIL B U4 [1] [2]. te4h, =
EHEEAEAARWKE B DIRe, FEKMENT, XAk 7 ERIAT FH[3] [4] [5]. % 5& AKI 155 &0 261
WEEE, —HHE A CAET R AKI BT fER RE& . JRERZ k. & 2. A5 2MUEWH R,
HA %97 7 XN CsHaNgOgo 1 PRIZ MUIELE I R 123 IR 3l o IWAESRT, MW FEAA A TH SRR R, 0 I
BT LA KO PR 5 2 A AR A — B HIR R [6] [7] [8] [9]. BiE RGN — e BAR AL T HIBE X
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W, Db PR AME L AEAOR[10] [11] [12]. AHRERRM],  m PRI IAE AT 3 B0 B A 1) AKI AT Fir
HEIN[13]. HRERIMAE S AKLIEATIUR IR RES T TTED . BRI, BT T A B Be A A4 AKL
BFE AT L AT, AL e R IR AR S AKI SBE ST R Z AR &

2. MRMFE
2.1. HFRIR

W 2015 42 1 F 1 HZ 2020 45 7 H 31 HTH &K% EE BRI R E AKI SR, A Nik
BIRAR TR TR . GINFRE: 1) 2 KA LI WL L X EIG A 3] > 26.5 pmol / L BRAE 1 & A I3 ILET 4
FERBEIE I > 150%; 2) “Ei% > 18 %5 3) MEBEAfIE] >24 hs 4) APt 2 R A AKIL. HEFRFRE: 1) I
TEUEFRREUNT 2 K 2) BERIAA: 3) WREEZIRAE, WA AT E ARG AR ARET 5K
I R R B AR FE S 01 2 [F) b

2.2. EXREX

KA KDIGO 27, K AKI € SCN: 1) 2 RN IITE HUEF 4654 {E 38 ik 2] > 26.5 umol/L BY7E 1 & P I
TEWUEF LR E R N > 150%; 2) BifRE < 0.5 mL/kg/h iK% 6 /N LA E[14]. BT AR E N EE H
Iridsk It bk, HAFTEREEIAE, MR FAL UV AR EE S AKI = JRIER IUAE 58 SRR LR R = T
360 umol/L (i) >420 pmol/L (54 DL K 4542 L ik) [15] .

2.3. BaRER

WA N D 2= MG R B R 2R B k), B4 AR08, PR, AREIRE. W BEIRA oo L2
eGFR. IMZLE . ML/ ML A L F 8 A 2l 2 S 2 S KK R A 71 (Angiotensin
converting enzyme inhibitor, ACEI). I& &5k 2 11 52444017 (angiotensin 11 type 1 receptor blocke, ARB). 45
P47 (Calcium channel blockers, CCB). FIJRF ARt RE L AEBAET- K5 E . BT FIsLI =4 A
FREJANBLIG 48 h WIS BUE . W EELE Rfahn RT3, IRELE R A b R

2.4. GHEFE S

KF SPSS22.0 A AR IEAT ST A0 HE . IEA AT E TR x £ s FoR, AFIES TR
BELL M (U4, 314) =R, T TR A IE A 20 A 4L LU R ARG 58, N7 & R A Wilcoxon R FIAS 56«
EPEBOR LB (T 2 o) Ror, SR R TR IR Fisher i UIHEZ 347 R4 IAI EL e . 38 ) logistic [A] 458
PPl AKI B3 MR ST R KRR, FUUHE L (OR) AT 95% & 15 X [A](95%C) R v . 1E£ [F %
B4 FPis A0 G iRV, RRIERL AR & ERE . M. AIRE. EIEtr 2. P <0.05 MNZE R
EENES-9'8

3. &R
3.1 ELmRixttt

AT FEILGIN 4646 171 235, - 1%(56.6 + 18.3) %, 531 2941 141)(63.3%), & JF: iy Il 7 2316 171(49.8%)
A PRI 1151 51(24.8%), A I MEE LR 809 f11(17.4%) . o JRERIMAEZH 3330 f1(71.7%),
e RBRIMAEZ 1316 151(28.3%). £5RKLH: Ak S PREQ MOAE L AT LUAEE, e PR IR IILAE 205 N 1) 8 ks
Kot ma[(59.3 (42.5, 72.3) Lt 57.2 (40.3,69.7) %, P <0.01], H44k & bt m(57.2%Lk 52.2%, P <0.05), 1K=
Fe i mi[24.2 (23.0, 27.1) L 24.2 (22.1, 25.7) kg/m?®, P < 0.001], &FFmilfiis « 48 PRI Koo i I 5
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FHHIR S P <0.01), AMSHREEEANEAG T EFEY P <0.01), eGFR. IMALE& FIANML/ MR AE
RIS 4908 /0 () P < 0.05), N ACEI. ARB. CCB KA FRFIZ4# Ll = (34 P < 0.001). WA
FETZZRIEH) 7.7% (n = 358), fm JRIR MUAEZH i 8 A W] K T JE 5 FR R I AE 4H.(12.8% 5 5.7%, P < 0.001).
HAeMmAEEA. BNEARATER N R Sfabr A LB ZE . Ik 1.

Table 1. Comparison of baseline conditions between hyperuricemia group and non-hyperuricemia group

= 1. SRERMAELA S AFS RER MAELE B & B4R

2 o) R v LI P
(%) 57.7 (40.9, 70.3) 57.2 (40.3, 69.7) 59.3 (42.5, 72.3) 0.001
L5 1 (1) 2155/2941 1592/1738 563/753 0.002
A B F5 H (kg/m?) 24.2 (22.4, 26.0) 24.2 (22.1,25.7) 24.2 (23.0,27.1) <0.001
T ML [£511(%) ] 2316 (49.8) 1470 (44.1) 846 (64.3) <0.001
BE IR I 51 (%0)] 1151 (24.8) 794 (23.8) 357 (27.1) 0.019
NIRRT TC)] | 809 (17.4) 383 (11.5) 426 (32.4) <0.001
eGFR (ml/min) 58.8 (25.7, 77.0) 66.5 (47.9, 82.3) 26.0 (7.3,52.5) <0.001
IfiL 412 14 (/L) 119 (101, 135) 119 (103,135) 116 (95,135) <0.001
I/ (10%/L) 191 (144, 237) 191 (147,238) 189 (139,235) 0.009
i = 40 (10°L) 8.1(6.0,11.3) 8.1(6.0,11.2) 8.1(6.0,11.4) 0.001
i 52 E (/L) 38.2(32.1,47.3) 38.0 (32.0, 46.7) 38.6 (32.3, 48.7) 0.051
A IEUIL) 20.0 (12.6, 34.2) 20.0 (13.0, 33.0) 20.1 (12.0, 38.0) 0.228
BHEEHEE(UIL) 19.0 (14.0, 35.0) 19.0 (14.0, 32.0) 20.0 (14.0, 41.5) 0.006
ACEI [11(%)] 232 (5.0) 136 (4.0) 96 (7.3) <0.001
ARB [#1](%)] 962 (20.7) 624 (18.7) 338 (25.7) <0.001
CCB [#l(%)] 1456 (31.3) 908 (27.3) 548 (41.6) <0.001
FIIRFI[H51(%)] 1685 (36.3) 1009 (30.3) 676 (51.4) <0.001
{EBERT E (K) 9 (5, 16) 9 (5, 16) 9 (5, 15) 0.144
BT [$1(%)] 358 (7.7) 190 (5.7) 168 (12.8) <0.001

ACEI: &K REALBHNHIF, ARB: MUK 1 ZH4MH5,

3.2. MFPRERIKF3FFE -2 A2

i logistic [l YA AU ke B AL L PR IR K AR TS 3 2 MK R
logistic [FIAREAL R, 5 ) ML PRI /K PS5 9 NI RiSET R B IR LI SC &R . Hg 4
TRAR LA 2510t LR AR BEAT AL IE
SPAE IR 100 pmol/L, OR = 1.381, 95%Cl 1.304~1.462, P < 0.001;
ZILF T 162 f. WK 2.

3.3. LS

£ eGFR > 60 (ml/min)L2H Y, WAL JE T3 R AT e i W) 22 2 e i vt

CCB: ¥ T,

LA R AT, R
e AL BIFIE. Ak
REMOAR FL RIS R FRER e ADIAE T AR A B Bk, IR IR 7K
1T 7o PR R MILAE ZEL 95 N BB T XU B

B X T 4E eGFR < 60 (ml/min)

WA, RER MR 2H i 3 A0 TR 0 3 v T e Ry JRER INUAE2H (14.6% L 8.9%, P <0.001), /=i fRERAH (%
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FEse %

I 1) AR v PR R MUAEZH[(9.7 + 9.8) EK(13.1 £ 10.3) K, P <0.01]. W% 3. 7E AKI 3PS, SAEm KR
MELH AT PO, v PRIR MLE2E 95 A BIBE T UG AR X SR 1t E A =i (3 P < 0.05), 7ER V97 IS [R] 46 (33 P < 0.05).
W 4,

Table 2. Relationship between hyperuricemia and death in AKI patients
F 2. AKI BESREMESETHXR

B K IERT KIE G
Il R B b
OR 1E(95%Cl) P {H OR 1E(95%Cl) P{H
A PR ER IR ZH IR I8
T R B I SE 2H 2.418 (1.944~3.008) <0.001 1.616 (1.229~2.124) <0.001
LR FRKF 1.381 (1.304~1.462) <0.001 1.181 (1.093~1.275) <0.001

(140 100 pmol/L)

Table 3. The prognosis of AKI patients was analyzed by EGFR subgroup
% 3. eGFR LA 74 AKI BERITAT

HiH e R B HLAE 2 (n = 3330) 7 PRI ML 2 (n = 1316) oI He A P A
eGFR > 60 (ml/min)
FET[#1(%)] 73 (3.6) 8 (3.6) 0.984
LERGUNEIEN) 11.1+9.4 11.8+98 0.478

eGFR < 60 (ml/min)
BT [H1(%)] 117 (8.9) 160 (14.6) <0.001
{E B 1] (OR) 13.1+10.3 9.7+98 <0.001

Table 4. The prognosis of AKI patients was analyzed in the AKI staging subgroup
Fz 4. AKI YEATELA 54 AKI BE RIS

WiH e PR I LR 2. (n = 3330) R B IAEAL(n = 1316) ) Hed P S
AKI 1
BET[61(%)] 153 (5.1) 133 (11.2) <0.001
EATGLNEICN] 12.0£9.9 10.8 £10.2 0.050
AKI 2
BETI[41(%)] 25 (10.6) 10 (23.3) 0.021
fEREI TR (CR) 13.0+9.8 82+9.0 0.006
AKI 3 1
FELZ[51(%)] 12 (10.5) 25 (29.8) 0.001
{EBERS T (CR) 13.7+£105 73+7.2 0.001

4. ¥hig

AT S B R RMUAE 5 AKI BF BT RIS, TH, EXER. . &IHE. &
AR bR S ZGREAT IR AR e, BATA B R R R MUAE 528 580 AKI B IAEBEFE T F A K . —Le it 4L
PEAESKE, mRBRIEAR 2 AAUHER A —E R R, ARBHTTRY], & RER MUAE 2B AKI 3558
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T fERI Rz —. AKI B3 5 R IR MU BoA s e, BT i A2 o /& % U030 2 AKIL A 1L
TH R

AKI & — i WG 35 KO0, JET- R [16]. ' 5 R M4 S KA S [17]. IX L KA 4
TAME. R AN, BRI AR, (/MR P9 4R BRI IR AN AR 18] [19].
VI 2 55 25 FAE SR N i IR AT JERE SRS S R, NS R GRS 2 18] 2 30— & MRk [20]. AU,
4= B VR JORE [N AT BE A Bh T AR R R R MURE 5 AKI BB JET R 2 M I IEBR R o (HUE, IXEESE RAIHAY)
WL SR AR RN o

E—LHE T, Cafeh 7IXEEHUR UM T REfERE . B8, 16 AKI B, BRI B 88T
RES2 B SO (NI [21] 0 12 %8 200 B DAL 3 400 1) 21 4 PR PR Pl AT G G [22] » B4, SOERR BEXT AKI B3 (1 4E
A s [23]. M H, AKIL RAERUR S SR RS IR . AKL Hh R AR R B I A0 o 8 W e
PLE AR AL 5 m JRER IUE AR AL, BFEE & - M R E - BREERRHE, SR, —8
DFGAE[20]. X ELHE R T R AR S AKI Z A SR B R .

2] 30%[1 R IRZ 1t 5 IEHERR AR A, 78 B /NERIETT 1) 90%~95% 1 bR R 2 1 1T i ' /INE ol 28 IR AL [ 7 Py
[24] ML H PRER KT R R AN S /N ER BB I DA K B /NG BRI 2 TR A AN AT 2 BRI &R, BT DA s R IR ML
(1 )5 K 22— 7T g 2 R B Nk 2 sl L B /N R IR o WA e B /N B R D BT S 80T,
AT RE R A BT B0 BT 5 UM PR BT 51 [25] « 25 R8BI /INER I 6 Bt I PR R R FE TR i, AT
1§ eGFR 1 AKI 208347 T WAL /MR 20 AKI B3 s PRI MLAE X6 JE T R 52 . 78 AKI 20 14
W, FRATRIE AKI &1 AKL S PRER T B 5 AKI RS R ER MR B AH B, RT3 B B
7f eGFR 417, eGFR KT 60 mL/min 41, AKI & /RERIMEEH 5 AKI 355 JRRIME &M, 36
TRTLHEZER . BREZIIEEERY, AKI E#E A CKD HHlE 5%A CKD 1 AKI EEAE. Ali
2610 FHIE AKI BE A CKD FIARET- R EE m T A CKD 1 AKI 3% . Wu 2713
CKD ) AKI 355 A B IEVK 5 L) 2 25Kk T 827 CKD () AKIL R A o 5 JRIR IILE 5 5 05 25 A % . T
PRIEG MUE AV B IR E B b, & CKD MHEMEER K. FHit, 7% eGFR 11 AKI
S5 3 R B R ARURK M L 37 R R K

o BRI DA ] 8302 v PR IR IR (YR T7 A2 75 2 PR AKI SRS BT AR . AT B, B ) e e
B ARG L JR T KT P DA s 4 B M 8 R S BRI LR [ 28] o 79 TN R F ST 4R 35 2 B, 7 3] W e ez PR 1f
PRIR AT LTI B 8 57570375 & 1 AKI [#% 2E[29] [30]. Kanbay %5 [31]3E B T #E TCHEIR ) 75 JR IR IUE £ 3
I FH VRS B2 76 T BT AR 8L eGFR FHiEr. A 78 A A Tallaat L& El-Sheikh (AR SZEGESE T 7E CKD 3
PAK 4 3995 N rR, AN A R A T IR T AT S 8 AKIL R AE[32]. fF Focus — IR 78 HRAESE, Al Ak
R AT CKD i A E DR B SGEE A, MR 1 mg/dL, eGFR fEtr<x3 0 1 mL/min [33].
25 FRTIR, BRATLENG AR A SIS 28 L35 IR /KF, dn SR IRER AP, B IRER A TT Re 22 P AKI
HWBOETE, (HFEIRERZGYI0 T AKI B8 i JRIER IMUAE 1A VR S 360 3 i s 1 B AL X R 96 R IE 52 o

AR FAA — LR . B, BATBE TR O R R 7T, EHERR 730 o ULEF . IR R
Kol B FAREE SR A B R, RECTRE 2 BNE MG IR . R, BT AR 5T N DL
PREE L AKI, SR JREEFRIE, AR FIRTIN R B0 AIRE S PR Pl RE 5 DARTRIRE AN [ JFH, AR R
3 FZE T 28 N TR AR AT W v] BE X S BOS VEAS = AR5 . s, AW A F 2Rk 4 SR IR =
AR AT IR 2 R R A AT, DR s o 8 & T e B — 2 U HEN .

5. &g
g b, WAMOWFRFY, AKI B SRR MU S50 T SR R M55 . (HIX e 50 45 58 0 A L — 2B 1
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