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Abstract: Objective To investigate the correlation between serum trough concentration of voriconazole and adverse reactions in
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kidney transplant patients, identify independent risk factors for liver injury, and determine the concentration alert threshold.
Methods

concentration monitoring in the Department of Transplantation of the hospital from February to December 2024 were retrospectively

Clinical data of 95 kidney transplant patients who received voriconazole therapy (= 3 d) and underwent serum trough

collected. Patients were stratified according to the therapeutic window into the < 1 pg / mL group (subtherapeutic,n = 12),1 -
5.5 pg / mL group (therapeutic,n = 68),and > 5.5 pg / mL group (supratherapeutic, n = 15). The incidence of adverse
reactions (ADRs) was compared among different therapeutic windows. Patients were divided into the liver injury group (n = 14)
and the non — liver injury group (n = 81) based on the occurrence of liver injury after voriconazole administration. Univariate and
multivariate binary Logistic regression analyses were used to identify risk factors for voriconazole - induced liver injury. Receiver
operating characteristic (ROC) curve analysis was used to evaluate the predictive efficacy of risk factors and determine the
concentration alert thresholds. Results A total of 95 patients were included,the total incidence of voriconazole — related ADRs was
66. 32% , predominantly liver injury (14.74%),abnormal blood potassium (12.63%),and kidney injury (11.58%). Stratified analysis
showed that serum trough concentration of voriconazole was significantly correlated with the incidence of liver injury and abnormal
blood sodium (P < 0.05). The incidence of liver injury in the > 5.5 pg / mL group (46.67%) was significantly higher than that
in the < 1 pg / mL group (8.33%) and the 1 - 5.5 pg / mL group (8.82%) (P < 0.05). Univariate and multivariate binary
> 5.5 pwg / mL [OR = 1.54,95% CI (1.082,
2.191),P = 0.017] and v — glutamyl transferase (GGT) level > 60 U/ L [OR = 11.84,95% CI (2.301,60.915),P = 0.003]

were independent risk factors for liver injury. ROC curve analysis showed that the area under the curve (AUC) for voriconazole

Logistic regression analyses showed that serum trough concentration of voriconazole

serum
The AUC for GGT in predicting liver injury was 0.862, with a Youden index - derived critical value of 54.55 U / L.

Conclusion Elevated serum trough concentration of voriconazole and abnormal GGT are independent risk factors for liver injury in

trough concentration in predicting liver injury was 0.750,with a Youden index - derived critical value of 4.205 pg / mL.

kidney transplant patients. The alert threshold for serum trough concentration in predicting liver injury is 4.205 pg / mL.
Additionally,, GGT level > 54.55 U / L can independently predict the risk of liver injury. Routine therapeutic drug monitoring of
voriconazole is recommended in clinical practice,with serum trough concentrations maintained within the safe and effective range of
1 - 4.205 pg / mL. Close monitoring of GGT levels and timely adjustment of dosing regimens for high — risk patients are
essential to improve the safety of voriconazole therapy in kidney transplant patients.

Key words: kidney transplantation; voriconazole; serum trough concentration; ADR; therapeutic drug monitoring; liver injury; therapeutic
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TBIiL 3L AE T 5 > 2 A5 IE & BR BRI 5 B 45140 ) 22 A
WEHN 48 h N SCr FF 5 = 26.5 wmol / L, 5 7 d P SCr 7+

> 1S AL AE LA 95 IR i, ¥5 S R 95
], 4% B N AN IR 7 RS YR T B 64T 53 )2 50 B, 43
M <1 g/ mLA (KB, n=12) . 1~5.5 ng/ mL4
(ikbR,n=68).>5.5 ng/ mLZH (GHFR,n=15), LA
[ 30 9 N B 2 7 4 A 156 O o [ A A0 8 5 4 AR ST
S Ji5 2 A BSR4 (n = 14) AR
A4 (n = 81) il i FRPR 2 43 #7 M Z2 [ R —JT Logistic
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Tab.1 Reference ranges of laboratory parameters

FE AR HoREd A7 oY
ALT 9~50U/L DBiL 0~8 pmol /L
AST 15~40U/L SCr 74~ 110 pmol / L

GGT 10~60U/L A 4P 3.5~5.5mmol /L
ak&a 40~55¢g/L A4y 135~ 145 mmol / L
TBiL 0~23 pmol / L WBC (3.5~9.5) x 10°/ L

1.3 SritzatE

>R I SPSS 20. 0 48 327 A 43 A o T BB RL LR
(%) R AT XK 5 AT A IES A R TR A X £ 5
FTon L Z LA M(Pys, Prs) ZR o 2 I R Logistic A1 43

Bref, 75 HO A L (OR) K 95% E A5 X 0] (95%C1) o R
28 TAERHE (ROC) 4 73 B & & I I R ARy 13
DU AR S 1) SO RR S IO A B e B, A5 B B
{8 AE BT P < 0. 05 W& A G5 L,
2 #R
2.1 BEEAXRAR

gy A 95 B, Hovb, 55 80 ] (84.21%) , &£
15 %1 (15. 79%) 5 H AL 4F 4 51(36,60) 27 5 H A 14 5
57.2(48.8,63. 0)kg; BLAlip , & 1L (69 4], 72. 63%) ,
WEIRIR (4561],47. 37%) , i IRIRINAE (44 151],46. 32%) .
2.2 ARREEERER

95 il /B, BN RN & 63 41(66. 329%) , i,
5 145 (14. 74%) , B 4545 11461 (11. 58%) , 1A S5
1241 (12. 63%) , E W iE K 9 1611(9. 47%) , i4H 55 8 il
(8. 42%) P2 RGHEIR 5 (5. 26%) , F235 4B1(4. 21%) .
2.3 RIFEMARBTEARRNEERBR

>5.5 pg/ mLAUTH R AR B EE T < 1 pg/mL4
F1~55peg/mLA,>5 5 ng/ mLAF <1 pg/mLA
MR K AR E T 1~5.5 wg/ mL A, R 7 BEME I3
AU EE 5 SO AR S R A R A OC (P < 0.05) .
3B ARG L I O I S
YRERILE, ZRHTLG I L (P >0.05) .1
W2,
2.4 RIFEMHAFRGHNERZS W

T o B PR 2R 43 B O R SRR e 5T A5 1) T A
Wi PRI 3R o &35 SR R B IR 400 0 4K S e e 1L v 4 Tk >
5.5 wg/ mL.GGT /K > 60 U/ L RIMEHE > 6 d &G
2 AEPAFERRRERE £1E5RLE[6(%)]
Tab.2 Comparison of incidence of adverse reactions among

different therapeutic windows [case (%) ]

<lpg/mL 1~55pg/mL >5.5pug/mbL

FRREER e Pl
W(n=12) #Am=68)  #An=15) X
s £ 000) 8(11.76) 3(20.00)
2.613 0.271
% 12(100.00)  60(88.24)  12(80.00)
it £ 108.33) 6(8.82) 7(46.67)
14.455 0.001
F 11091.67)  62(91.18) 8(53.33)
WEEEER 2 000) 4(5.88) 1(6.67)
0.778 0.678
% 12(100.00)  64(94.12)  14(93.33)
BmiERE & 1(8.33) 6(8.82) 2(13.33)
0.312 0.855
F 11091.67)  62(91.18)  13(86.67)
A7 & 3(25.00) 8(11.76) 1(6.67)
2.193 0.334
% 9(75.00)  60(88.24)  14(93.33)
hAFE & 3(25.00) 2(2.94) 3(20.00)
9.533 0.009
F 9(75.00)  66(97.06)  12(80.00)
B £ 1(8.33) 3(4.41) 0(0)
1.230 0.541
% 11091.67)  65(95.59)  15(100.00)
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I v i B e 9 34 3 v T AR A 4 WBC > 6.5 %
10°/ L F R TAR 340 (P < 0. 05) FE WL 3
2.5 RIIFEMEFRGHSEZRSHN

W R 2 5 A i (P <0.05) (148
YN ZHEK Logistic [FIHAMT, PEAL 0 ST fa 56 [ 2K . 45

SR ARST M 3 AR > 5.5 pg/ mL.GGT > 60 U/ L
R3 RIBRMBARGHIRERSTESR
Tab.3 Results of uivariate analysis of risk factors for voricon-

azole — induced liver injury

SEAR ST MR I Al ST FE B IR (P < 0.05) .
L4,
F4  RILBRMEATH B % B 3K Logistics B3> #7 45 R
Tab.4 Results of multivariate Logistic regression analysis for

voriconazole — related liver injury

B% B SE Wald P& OR 95%CI
FE -4.993 1.143 19.072 0.001 0.000
3 ek ik 0.431 0.180 5.748 0.017 1.54 (1.082,2.191)
M > 5.5 pg/ mL
GGT>60U /L 2.471 0.836 8.746 0.003 11.84 (2.301,60.915)

iF s Fafam=14) EFHAHEAGR=81) yHE Pl
BRL4(%)] 13(92.86) 67(82.72) 1,088 0.297
Fi 0~40% 5(3.71) 26(32.10)
>40~60 % 7(50.00) B(4.4)  0.635 0.78
>60% 2(14.29) 19(23.46)
RAH (%)) 7(50.00) (4815 0.016 0.89%
BARE  piEd 14(100.00) 76093.82)  0.914 0.3%9
g Lk 9(64.29) BA40.74) 2858 0.091
(554 8(57.14) 32(39.51) 1,635 0.201
k3B aE < pg/nl(RiEH) 1(7.14) 11(13.58)
BhE  1~5.5ug/nl(EH) 6(42.86) 62076.54)  11.243 0.004
>5.5 pg/ nL(#4) 7(50.00) 8(9.88)
RAKA  HAk 13(92.86) 56069.14) 4186 0.041
BRA 7(50.00) 846,90 0.046 0.831
Bk AgE 4(28.57) 40(49.38) 2,079 0.149
kamH <3 0(0.00) 16(19.75)
3~6d 2(14.29) 18022 6841 0.03
>6d 12(85.71) 47(58.03)
% 3.5~5. 3mmol /L(EF) 14(100.00) 71(87.6)
5~5. 5 mmol [L(BEAE) 0(0.00) 10(12.35) L0
i 137~ 147 mmol /L( £%) 13(92.86) 78(96.30)
130~ 135 mmol / LBEBA) — 1(7.14) 3(3.70) 6056
WBe <35x10/L 0(0) 4(4.93)
3.5~6.5%10°/L 11(78.58) 2905.81)  9.569 0.008
>6.5%10°/1 3(21.42) 48(59.26)
SCr <Tdpmol /1, 0(0) 000)
74~ 110 pmol /. 0(0) 14(17.28) 1,629 0.202
>110 pmol /L 14(100) 67(82.72)
a%h <Hg/L 9(64.29) 58(71.60)
40~554/1 535.71) 1903.46) 2011 0.366
>55g/L 0(0) 4(4.94)
66T 10~60U/L 2(14.29) 55(67.90)
S60U/L 12(85.71) 26(32.10) BB
AST <I5U/L 214.29) 25(30.86)
15~40U/L 10071.42) 4(66.67) 4163 0125
SAUIL 214.29) 202.47)
ALT QUL 3021.42) 2(27.16)
9~500/1, 9(64.29) 54(66.67) 1,046 0.593
>30U/L 214.29) 5(6.17)
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ARFTEA LI AR R MIE AR > 5.5 pg/ mL
L2 GGT K-> 60 U / Lok A% A £ 5 40t 3 1) F 6 [
2, HROC #4221 AR S B s 1 i 4 ok 88 450 47 T3
I AE M 4. 205 pg / mL(AUC = 0. 750) , BT 403 45 He Ji
Il FHE A T8 AR IRITE (1.0~ 5.5 pg / mL) 2
D, AR T R 0 A I S AR R TP AR A T 5
i FHE (1. 92 pg / mL) o 1% 28 5 ] BRI T ARERHE , 4
SR E A T RE AR B DROR | KPR A, 322K
AR S R MR 185 1 24 B T, BT 4 0 B 5248 5 T AR 4
FEHINA BB A AR R CF 4R IE 51 %), iTJE
TR 3 D BB LS o [N, 55 Luong 5501356538 A 19
Meta 73 A1 25 5 CHT452 45 XU B Job =8 58 o ) 3k 32 180 {1y
4.0~5.5 pg/ mL)MILE AL TR, $& 7 oAl
KB X AR N7 R WA R M 18 T A2 R TR IR T A
BE L TE AR B XM 22 5 8 1 i AR S
e QRN
LI S B 2R W, AR 37 e 3= 22 28 I CYPA50 AL
i, HAR ™ P T e i 75 T AR I it S A B
U - AR R /R ,GGT > 54. 55 U / L
BTG 75— FER P 2R 4278 GG nI A AR 37 FRem i
P05 1 FA U bR . GGT E B AEAE TP IRAE I f 4
J, HTh T ALT AST, ATERHSREAR H BURT 1 ~ 24
s RSG5 1 R T 308 3 TR MR R S R 1 Y7 4 v
L GGT IR, SEBUFHB Y AU 37
g5 bR ARHE G T R T S AT AR AR T R
L2545V B 5 A RS20 1) SR IBE , B 1 DG B XU, PR 3R
Lo FE AL i PREH X B % AL R0 2 PR S Rk i), 2t
WA YT 2P i, T 245 )5 3 ~ 5 d i O e o
AU REENS) FE 1 ~ 4. 205 pg/ mLIF4E7 ~ 10 d W 17K,
<1 g/ mLEL >4.205 wg/ mLIF4E3 ~ 5 d Wil 17, 6
A 1~ 2 Jl ARG I GG LA LS U JTF 452 405 5 ) 4 vl 4 4
12h'5~6 mg/ kg(GAT ) 3 ~ 4 mg / kg (4ERF5 )
22117 ARSI A R B R B (] 4. 205 g / mLIf
FEARAERF A5, < 1 g / mL 3G 356 At 5 55 ) 55 e
ARG i 45 0 MR ot ¥ A VA L X T O v I s 1 R
A lm R AT 2 AN B2 R CYPAS0 il Y s 25, (5
PIEWA HE—P BT RS A AR ST A AE LA
TR, b [ B FEA SR D R A
CYP2CI9FE R Z 35100 Hr , Hk = KW BB AE , 245
SERENE B AR 32 B, R AAT 75 I & 22 v L AT BEPE T
FEHE— L RIE , e RS A AR 25 1 2%
S 3k
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