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LMABREARE, BHEEUE. 1N, 31 A 6MAILEFRER% (creatinine clearance
rate, CCr) . HREAFBEHEA G 6 A M IRER K TK B 40 N IE W A A R R IAEZ, E
BMEHEH FRIEFRIIZ R . K Logistic 2 K2 [0 5 73 At S 18 52 2 5 R R TTLAE FR) 52 0]
K. R RAFLPINSIWIEF, RE64H mRER ME K& A2 % 948.15% (39/81) ,
PRI I 20 55 E A9 538 v T IE B 2 [84.62% (33/39) vs 64.28% (27/42) ; 5 = 4.35,
P=004]. =RRAESEIET hee BT IEH A G [R5 1ECCr: 93.67 ml/min vs
135.05 mU/min, A1 HCCrl: (10539 +40.86) ml/minvs (127.54+55.04) mlmin, AJ5
6 HCCr6: 82.64 ml/min vs 99.34 ml/min; P¥J<< 0.05]. LogisticZ [K & [0l)T53 TR AR
JRE: (OR=1.001, 95%CI: 1.0002~1.0018, P =0.0176) A G 1EFfthvi5ia]
A IMAWE (OR = 14158, 95%CI: 1.0256~1.9546, P =0.0346) J&/H % KA m R
P& MURE ST fE R R 25, ot (OR = 0.1936, 95%CI: 0.0368~0.8212, P =0.0482) FIjif
BHEAEFEAN HUIFERZE (OR = 0.9059, 95%CI: 0.8461~0.9698, P = 0.0045) Ff#
PR ER. ELEBEZE T, SRR EE ARG VR 2 a5 & MR (9.51+
242) ng/ml vs (634 £2.30) ng/ml] BE & TIEHH (P <005 . ESHEMEIEEZH
o, ERIRA R CCre i B T 1IE % 40 (82.64 ml/min vs 115.34 ml/min; U = 204.00,
P < 0.001) . LogisticZHFRKFIHSHTRM, T LMHBEZE, HEHEARELE
P44t e B E] 4 LA IR B R R A i PR R IUE F AT fE B T 2 (OR = 1.83, 95%CI:
1.02~3.29, P=0.04) , X THWHBHEZH, A IRE S KA & RER ME KT fE
iR (OR =1.00, 95%CI: 1.00~1.00, P=0.03) , HEEREENHUEERE
(CCr6) N PERIZ (OR =094, 95%CI: 0.89~0.99, P=0.03) . ATFHEARGH1)E
SEIA TR E] A A KEE (M) M = 7.1 ng/mlff) 2 835 2 PR R IURE R 2E 28 55 2% e T
M < 7.1 ng/mlZ P [66.67% (4/6) vs 13.33% (2/15) , P=0.03]. £5i8 kAL mifAss
H, @A EARFE S ER. 4R ZEM < 7.1 ng/mln] GEH BT F%
KRR MUCAE (R R AE 2, 3 m RS A 52 38 A A7 R A ARV T
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Abstract: Objective To investigate the risk factors of hyperuricemia after liver transplantation
and provide recommendations for preventing hyperuricemia after liver transplantation.
Methods Total of 164 liver transplant recipients in Nanjing Drum Tower Hospital, the
Affiliated Hospital of Nanjing University Medical School from January 2018 to May 2019
were retrospectively analyzed. The demographic and biochemical data, including gender, age,
body mass index, preoperative blood uric acid, duration of liver transplantation operation,
intraoperative blood loss, intraoperative urine volume, blood uric acid, average whole blood
trough concentration of tacrolimus in the first week after surgery, variation of tacrolimus
whole blood trough concentration and creatinine clearance rate (CCr) in the first week, 1 month,
3 months and 6 months after transplantation were collected. According to the serum uric acid
level of 6 months after liver transplantation, the patients were divided into normal group and
hyperuricemia group. Multivariate Logistic regression was used to analyze the influencing
factors of hyperuricemia in liver transplant recipients. Results A total of 81 patients were
eventually enrolled and the incidence of hyperuricemia at 6 months after liver transplantation
was 48.15% (39/81). The proportion of male in hyperuricemia group was significantly higher
than that in normal group [84.62% (33/39) vs 64.28% (27/42); y° = 4.35, P = 0.04]. Renal
filtration function of patients in hyperuricemia group were significantly lower than those
in normal group [1 week after operation CCr: 93.67 ml/min vs 135.05 ml/min, 1 month after
operation CCrl: (105.39 £+ 40.86) ml/min vs (127.54 £ 55.04) ml/min, 6 month after operation
CCr6: 82.64 ml/min vs 99.34 ml/min; all P << 0.05]. Logistic regression showed that the
risk factors of hyperuricemia for liver transplantation recipients were intraoperative volume
of urine (OR = 1.001, 95%CI: 1.0002~1.0018, P = 0.0176) and mean trough concentration
of tacrolimus 1 week after liver transplantation (OR = 1.4158, 95%CI: 1.0256~1.9546, P =
0.0346), female (OR = 0.1936, 95%CI: 0.0368~0.8212, P = 0.0482) and creatinine clearance
at the 6 months after liver transplantation (OR = 0.9059, 95%CI: 0.8461~0.9698, P = 0.0045)
were protective factors. For female liver transplant recipients, the mean trough concentration of
tacrolimus of patients in hyperuricemia group was significantly higher than that in normal group at
1 week [(9.51 £ 2.42) ng/ml vs (6.34 £ 2.30) ng/ml; P << 0.05]. For male liver transplant recipients,
CCr6 of patients in hyperuricemia group was significantly lower than those in normal group
(82.64 ml/min vs 115.34 ml/min; P < 0.05). Logistic regression showed that for female
liver transplant recipients, the mean trough concentration of tacrolimus 1 week after liver
transplantation was an independent risk factor for hyperuricemia (OR = 1.83, 95%CI: 1.02~3.29,
P =0.04). For male liver transplant recipients, intraoperative urine volume was an independent
risk factor for hyperuricemia (OR = 1.00, 95%CI: 1.00~1.00, P = 0.03) and CCr6 was a
protective factor (OR = 1.00, 95%CI: 1.00~1.00, P = 0.03). The incidence of hyperuricemia
in female patients with M = 7.1 ng/ml was significantly higher than that with M << 7.1 ng/ml
[66.67% (4/6) vs 13.33% (2/15), P = 0.03]. Conclusions Precision fluid management to avoid
acute kidney injury caused by excessive output and maintaining M << 7.1 ng/ml in female liver
transplantation recipients may help to reduce the incidence of hyperuricemia and improve the
survival rate and quality of life of liver transplantation recipients.
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G IAN (B HeMkob B, 2R
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IR, U L BERR MG I 77 (calcineurin
inhibitors, CNIs) W] jd B B /N BK i o 26 Y
TR /0N ok R P9 2 R AR 2 R R g
{2 H v BRI @R SIRRE T . fh s3]
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1 BERSHE

1.1 A5t LI20184E1 H 2019465 TR K%
I 2Bt B i s I B FH AL A 0o A7 JHE A AR 1 1 64461
PR 28 NI T R o IR O3 32 S5 AT
BlE; QT = 18%; ORIEME T ZNIES T
CERE BP0 A =BGy (hyesia] +
BN + FIER MR ; @Rv6MH LA L.

Heprbrdt: OJEHXFEME; QB EREHE; O
PBERIA A @OARFTA &R ME; O B IRER
25¥); ©fth s E N RS FeN A D2k
WA E . A RE RS B StnE, ik
T 2020-315-01. MR AHEARAE, L8151 1 4
AW .

1.2 M7 T4 BRI N DG 22 A Ptk 2= B
BFEYER . FE . AEIEE (body mass index,

BMI) . AREIMLRER (uric acid, UA) . JF#
HFEAREE. RbHmE. RPJRE. FMm
R E MWK E (M) L A 5 A 4 A K
FEARE (CV) . NRAKRAELHEE (alanine
aminotransferase, ALT) . K| JTX R &L E
li (aspartate aminotransferase, AST) . B! kR
i (alkaline phosphatase, AKP) . y-&S &5
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fi# (gamma-glutamyltransferase, GGT) . HAHZL
Z (total bilirubin, TBil) . BE#EfHZI 2 (direct
bilirubin, DBil) , BHEF1IH (1W) . 11™H
(IM) + 340 H 3M) .« 641 H (6M) WLEFE &
#. (creatinine clearance rate, CCr) . AJ5 AN
() ) e —Fabs RIS 2R . iR EAR S
6 H IR IRKF (UA6) ¥ 53 4y Jy 1E 5 H A
JRERIMAEL . P o 2 =] A AR (M) AR5
I B0 7 2R G0 ANAS B6: 22 48 WAC 46 381 1) il e 25 =) 4 i
BWEE, THEITIME.

1.3 Pk mIRRIGE: BEREAH MIRR
(UA6) B> 420 pmol/L, Z1> 360 umol/L.

1.4 it 3432 #ISPSS 26. 01347 G it 244>
Mro F#. BMI. F AN 8] &5 1E &0 A6 11 & %
BECA X+ s3RoR, P9 ZH 1] bh A SR P M ST BE AR o 560 5

CCr. ARJ564 Al 7d 3L 7] 4= I 23 B 5 N AR IE A
AR ET R, UM (pys, prs) £on, PIAIAILE
K FMann-Whitney UKISG . 15 JRER IUAE & A2 3R
ST TR A EORT B 3 Bk oR, TR B BeR
Pearson y K ¥ sk Fisherti UIME R 1% . ZIHE TR
FAE4 A Logistic[Al 343 #1. AP < 0.05 8 ERH 5t
TR .

2R

2.1 BV RTAR G B IE K R AR
I8 141 & v B3 160451, LettE2145], 4FkE (47.53 +
10.21) %, BEVI6ANH, &R MG K4 FE N
48.15% (39/81) , & JRFR IME 2H 53 1 b o) &5 3% s
T IEH 40 [84.62% (33/39) vs 64.28% (27/42); x* =
4.35, P =0.04], 'BAEyELhHE (CCry CCrl,
CCr6) BFEMTIEFHESE (PH<0.05) . WA
[M4EH . BMI. FARE A ZEF LS %E L (P
¥)>0.05) , W#¥l.

2.2 MR E & RBEE e e B Eod LIRS
RAE R PRIR MUOAE R R R, DARIFRP < 0.11F8 45
CPER. R JRE. CCre) Il PR AT HEAH S R =
(M) ANHEZEHITLogisticZ K&K FH5 ¥, 4%
F AR A R BRI R A A S5 1 P 35 A 7 5 =] 4 fn
BIRE (M) 2R HE 2 3 kA i R R TUAE [ Ak 7
a2, wHEMFREARE SN HULEERR R
(CCr6) ARFIHEFZR, K2,

2.3 REIMA B FH TSR G & KB IE 6 1% F
F oA LGRS TR B R 0l 52 35 1 PR F b 2 BLAE
B ZE T, S RER A B RS 1 34
EEAMAWRE (M) BEsTEFH (P <
0.05) ; fESRMIFBHEZEY, MIRRABEHEARG



6 A WLEFEREIE (CCre) BEMTIEHH (P <
0.05) , WER3. WTFLMFEfZE, UERKR
A m RIR IME AR AR &, DR IRE. M. CCré
NHZ R AT LogisticZ IZR A 04, 45 REK W
R A G I e 3R] A SR (M) 42
R TR R BR IR M7 SR R 25 . T S e R e
Z3#, RBRERRRIEANKZRE, UAFR
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B, FFBHEA G AN HUIEHGRR%E (CCr6)
R ER R, WR4.

2.4 TR %, 3E 3] 4o 50K B B SR B g R A
BT EGR, RIEHEA S U 1 F b e 5
A A AR B E AT 020, M = 7.1 ng/ml
LR PRIRINE K AR B = TM < 7.1 ng/ml
Lk B [66.67% (4/6) vs 13.33% (2/15) , P =
0.03], PRAMIhReMHEF RN (¥R0) T4t
SFESE (PH>0.05) o WS,

®1 ERANBRBRAFSEIENBEIEIEREN
k3 SR (424)) BB IELL (39]) %itE1h Pia
B [#] (%) ] 27 (64.28) 33 (84.62) =435 0.04
iy (x5, %) 48.19+10.44 46.82 +10.04 t=0.60 0.98
BMI ( x*s, kg/m®) 2229 +3.67 21.50+3.58 1=0.55 0.33
FARuHE (x+s, min) 303.76 + 67.65 314.79 + 68.52 t=-0.72 0.47
Rtk feF [M (pyss prs) » ml] 1300 (963, 2850) 1800 (1150, 4000) U=614.50 0.15
AR fE (x+s, ml) 2053 + 993 2481 £ 1127 t=-1.72 0.09
M (x+s, ng/ml) 7.88+3.15 8.53+3.74 t=-0.65 0.52
CCr [M (pys» pss) » ml/min] 135.05 (92.41, 164.16) 93.67 (75.34, 121.53) U = 588.00 0.03
Ml (x£s, ng/ml) 7.97+1.92 7.96 +1.79 £=0.02 0.99
CCrl (x+s, ml/min) 127.54 £ 55.04 105.39 £ 40.86 t=2.04 0.04
M3 (x*s, ng/ml) 8.47+2.44 8.33+2.69 t=0.25 0.81
CCr3 (x+s, ml/min) 106.42 + 43.42 89.31 +£35.32 1=194 0.06
M6 [M (pys, prs) > ng/ml] 7.45 (5.75, 8.52) 7.60 (5.87, 9.40) U=813.00 0.96
CCr6 [M (pys» pys) » ml/min] 99.34 (77.04, 128.03) 82.64 (62.49, 97.05) U =505.00 0.003
CV (x=£s) 0.39£0.10 0.40 £0.14 1=0.13 0.72
MO~6 (x+s, ng/ml) 8.10+ 1.61 8.03 = 1.60 1=0.92 0.85

TE: MOSFRRARSS 1AMt e s ] & mARE, MIOMHFREAJEE 1| A PR a 2 Ak, M3 AFRERES 3 A
JIPIfb e SR A MASIRIE, M6 AR AR G5 6 AT P M s 55 R 4 AR RIE, MO ~ 6 AR 6 A -Ffth o 5i 7] 4 74 K%,
CV ARG 6 b se 557 2 AR IEAL 7%, CCr NHREASE 1 FINEHERR 3, CCrl NBHEAEH | MNBERERE, CCr3
NI S 3 A HIUEHERR =, CCré NIFBRAJEH 6 N HUEHERE.

*2 PBEZESKERMAERNIE RN Logistic ZEREYI5HT

Hom A& B SE Wald Pla OR{A 95%CI

el -1.6418 0.8478 3.7497 0.0482 0.1936 0.0368~0.8212
S 3 0.0010 0.0004 5.6346 0.0176 1.0010 1.0002~1.0018
M 0.3477 0.1645 4.4666 0.0346 1.4158 1.0256~1.9546
CCr6 -0.0989 0.0348 8.0763 0.0045 0.9059 0.8461~0.9698

T AU SRS MOSFRIEARG | FEMh e 5w A AR, CCr6 NIFRIEAGH 6 A NEHER .
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Hom A& Hh do

AP kg (xxs, ml)
EF 2004 + 1052 2132+ 920
=Y. 3Tl 2534+ 1118 2160 + 1262
HE -1.76 -0.05
PiE 0.09 0.96

M ( x+s, ng/ml)
EFE 8.73+£3.26 6.34 £2.30
& Bi 8.38+3.91 9.51+2.42
Ha 0.37 2.63
PiE 0.71 0.02

CCr6 [M (p,5» p;s) > ml/min]

EFA
=Y 3T
Uth

PlA

115.34 (88.36, 156.16)

82.64 (61.43, 97.64)

204.00

<< 0.001

77.21 (66.92, 100.79)

83.02 (57.62, 95.23)

42.00

0.82

E: MOUHBIEARSE 12l 5w ek, CCr6 ARG 6 M H ISR

F4 BUHMLZMFBETESREIEZINERN Logistic ZREREINHT

BB % B SE Wald PlE OR{H 95%CI
B.ylE

M 0.60 0.30 4.07 0.04 1.83 1.02~3.29
5

B S 2 0.001 0.00 455 0.03 1.00 1.00~1.00

CCr6 -0.06 0.03 4.92 0.03 0.94 0.89~0.99

H: MOAHBRASE 1 A5 w4 ke, CCre AMBRARE S 6 A~ HIIEHERR .
x5 TRt EREMAEKE L EFFHIEEERGEIINEEER

/AT RE1/ REINA RE3NA RE6/4A

ALT [M (pys, pys) » UL]

M < 7.1 ng/ml
M = 7.1 ng/ml
Ufs
P&

AST [M (pys5, pss) » U/L]

M < 7.1 ng/ml
M = 7.1 ng/ml
Utk
PfE

77.40 (42.93, 148.23)
46.00 (26.30,164.55)
43.00

0.46

16.35 (13.00, 20.75)
18.40 (16.70, 20.70)
42.00

0.42

16.65 (9.08, 22.73)
14.80 (9.90, 36.85)
54.00

1.00

19.10 (14.10, 24.60)
21.40 (13.23, 24.90)
52.00

0.92

22.60 (15.50, 38.75)
11.40 (9.65, 40.45)
46.00

0.60

37.55 (21.60, 60.10)
28.80 (18.10, 62.20)
47.00

0.65

26.40 (12.95, 33.48)
19.00 (11.95, 27.00)
40.00

0.35

28.05 (24.35, 44.73)
25.50 (22.75, 38.80)
45.00

0.55
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F8AF RE1R REINA RE3AA RE64A

AKP’
M < 7.1 ng/ml 78.73 +28.08 129.90 + 40.54 114.35 (79.58, 120.38) 85.35 (66.20, 148.25)
M = 7.1 ng/ml 79.66 +27.38 134.50 + 81.99 97.20 (59.80, 120.35) 72.20 (49.10, 109.50)
st £=-0.08 t=-0.17 U=137.00 U=36.00
Pt 0.94 0.87 0.25 0.22

GGT (UL) ~
M < 7.1 ng/ml 118.35 + 65.50 41.35 (33.80, 62.98) 35.50 (14.83, 68.03) 27.65 (17.13, 59.90)
M = 7.1 ng/ml 116.48 + 53.63 46.80 (28.95, 104.90) 31.10 (16.10, 43.15) 21.80 (14.35, 52.60)
st/ t=0.07 U=48.00 U=48.00 U=43.00
P& 0.95 0.70 0.70 0.46

TBil (pmol/L) *
M < 7.1 ng/ml 16.70 (12.15, 38.55) 18.67 +9.34 11.83+3.79 12.75 £ 5.05
M = 7.1 ng/ml 15.15 (8.30, 26.20) 25.69 + 8.49 14.82 +4.02 14.50 £5.10
SitEd U=38.00 t=-1.77 t=-174 t=-0.78
Pl 0.28 0.09 0.10 0.44

DBil (pmol/L) "
M < 7.1 ng/ml 29.51 +23.70 10.30 + 7.80 4.55+2.44 3.25 (233, 4.75)
M = 7.1 ng/ml 17.30+ 8.79 13.87+5.70 546+ 1.62 3.70 (2.80, 5.55)
P afi! t=1.64 t=-1.16 t=-0.96 U=47.00
Pt 0.12 0.26 0.35 0.65
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3 itig P, SARPIRSER 8. —IUXS704] 15 ]2 M
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BT RS AR 52 3 A A o s AV A B TR ) B B IR %

SRS B B ARG = PRIR AR A AE 52 22 H [
R, WREVER . R, BE. IEREED,
Neal &2 B 55 o 5 PR B8R I 0 /) BG4 B B & 1 &

Rt LB AT I U AT R B, RIS 5 R R
I 552 A SS mE— R RV SR, — I 134451
BN R A FLR B, SRR IMUGE B3 5 I
WEEMERLEEZRY, KRS RS
W SR, WBMILM S G
R TR R TR INLEE S 35 AH DG, SR T AT 9 R WL 8% 312K
USSR, AR BT L2 EFEARER N,

AR, RPIRERZ A &R U
RAEMABKHRE. XRS5 RPHEEREREAR
EEE RN A O, B0 1 A T
X (i E AT RS A 22 3 8 B i B L S R
(20175 ) INAARPRE 60 m/hE AR5 RS
PR 30 FOARST SR R R DR UAE (R AR AR
JRE> 60mU/hZ:A b, MiFEHERFHE (BHFK
B HmES , BB ANE, REETKEE
55 PR 558 7 W RS, b R R Bt R R A
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IEERE LRI, AR A o v R R RE 5 4o 2% 410
1 750 A P A G, R A 1 o 4 1 R 4 A 71
(calcineurin inhibitors, CNIs) “*, 7EAshokZ5 )
RIREPERR iR, fERCD M R =LA H . 34 A
e H G, RFRsiE sz iR R B3 R (PH<
0.01) o HE— DHFFRE, Athresw) nl e A%
B /N ERE I RGN B /N T PR IBR 1) RS T BUR
B HE M ek A 12 DL g SRR IR Ath 5 5] f 4 A
Al e 5 R B MR (1 R A 2 DIAH G, (2 H BT MR %
HEARRIET &I AR L
HEM < 7.1 ng/mIA] 5 PG R PRI ILE & A= 1 R
A i) AN 2 48 e 7 XU . B Rl = R 5 58 1R 1
Bfth ve SR A AR ARG R, FEER T
HC B 7 BRI, RS i S 1
HVEIT SHEF B2 TG (201960 ) HEFEAR S
34N F A Al 5 S A R ERFE8 ~ 12 ng/mIPY, AR
HOLARET RS B E BRI f8 FH W] 58 4 A e
BEL W7 478 2 o T4 5 1 ) 9 A Y 32524, MR
BWALTABOREG (< 02mgL) , CD25Hi 5 1)
I THEEL~2 A e E 2RI AR, A%
KT AvEHE R R AR, i O E
FIE gy, SRR EM S M, X
FERFIER A 5 R BUE 7 B PR 7 205
DAL b 6 T R J5 565 1 P 38 4th o B 5] 43 R B KT R 2
D REARAR AT MR TR RS, A B SR PLIEIA ]
8~12ng/ml, G ALERZPIA RV o

KEFFRR, BRI RS2 T 5 I KR
MAE . A RERGI. M CCrimf = /R ML
iR AE R R . MRS A 52 3 1L PR IR 7K Pt
fih T B F] O, VORISR SE At e B R 4 1
BWEM < 7.1 ng/ml. Kk, FEACRAEE., &
G ik FE Y B AN T B B B R A DA B e A R
FARJE B VE I e B R A AR E S T-7.1 ng/ml,
AT Ae A R T FRAR R IR MURE R 2, 3R s R 2
H AR A AT
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