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Risk Factor Analysis of Voriconazole — Induced Acute Kidney Injury and Electrolyte Disturbance and

Its Correlation with Steady — State Trough Concentration
ZUO Qiaoyun,XIANG Shijian ,GUO Aoxiang ,GE Bingchen,CHEN Hui*
(The Seventh Affiliated Hospital,Sun Yat — sen University ,Shenzhen,Guangdong 518107, China)

Abstract: Objective To investigate the risk factors of voriconazole — induced acute kidney injury (AKI) and electrolyte
disturbance and its correlation with steady - state trough concentration. Methods Clinical data of patients who received
voriconazole treatment (> 3 d ) and underwent steady — state trough concentration monitoring in a tertiary hospital from January
2021 to December 2023 were retrospectively collected. Blood drug concentrations were monitored according to the stratified
voriconazole target range (0.5 -5 mg / L). The distribution of steady — state trough concentrations among patients with different
ages, daily doses and AKI status was compared to verify the dose — concentration linear relationship. According to the occurrence
of adverse drug reactions (ADR),patients were divided into the AKI group and the non — AKI group,as well as the electrolyte
disturbance group and the non — electrolyte disturbance group. Univariate and multivariate Logistic regression analyses were used to
identify the risk factors of voriconazole — induced AKI and electrolyte disturbance. Receiver operating characteristic (ROC) curve
was applied to evaluate the predictive efficacy of voriconazole steady — state trough concentration for AKI. Results A total of 249
patients were included, the incidence of AKI was 17.27% (43 cases). Univariate and multivariate Logistic regression analyses
showed that voriconazole steady — state trough concentration = 4.78 mg / L and intravenous administration were independent risk
factors for AKI (P < 0.05). Stratified analysis results indicated that the steady — state trough concentration of patients was
0.44 - 15.27 mg / L, with significant individual differences, and no linear correlation with daily dose. The average steady — state

trough concentration of voriconazole in pediatric patients (< 18 years old) and elderly patients (> 65 years old) was higher than
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that in adult patients (18 - 65 years old). The incidence of AKI showed an upward trend with the increase of steady — state

trough concentration, mainly concentrated in the range of > 3.00 mg / L. The ROC curve analysis results revealed that the area
under the curve of steady - state trough concentration for predicting AKI was 0.66, and the critical value of Youden index was
4.78 mg / L. The incidence of electrolyte disturbance among patients was 41.37% (103 cases) , mainly including hypokalemia
(66.02%) and hyponatremia (51.46%). Univariate analysis results showed that there were no significant differences in gender, age,
daily dose, administration route,combined medication, steady — state trough concentration and primary disease between the electrolyte
disturbance group and the non — electrolyte disturbance group (P > 0.05). Stratified analysis results showed that the proportion of
hypokalemia was higher than that of hyponatremia when the voriconazole steady — state trough concentration was 0.5 — < 3 mg/ L
and = 5 mg / L. Conclusion Voriconazole steady — state trough concentration = 4.78 mg / L and intravenous administration are
independent risk factors for AKI. However,there are no specific high — risk factors for voriconazole — induced electrolyte disturbance.
It is recommended that routine electrolyte monitoring should be performed for all patients receiving voriconazole. Meanwhile, enhanced

monitoring of voriconazole trough concentration should be implemented in pediatric, elderly and intravenous patients, and oral

administration should be preferred to ensure the safety of clinical medication.
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Tab.1 Univariate analysis of influencing factors for common adverse reactions of voriconazole
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Mrat B won , AKT 538 AKTALE KA 25 5 1 e s
W B2 S5 T e B BB 259 5 L LA, 2 7 A
Giit L (P<0.05) JEWFE L,
2.3 RIIEME AKI HERERESHF

Z [H % Logistic [M1JH 43 AT 45 8 BR |, Bk 45 25 fifa
A5 ML 24 48 Ve B AR ST R S0 B A B 2 37 5% i PR R
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Tab.3 Correlation between daily dose,age and steady — state

trough concentration of voriconazole

RABNE

HE AHLH(%)] FoREd] il>]ﬁfL(it‘\',mg/L)
BAlE S0mg/d 97(38.96)  0.75~15.47 4.84+2.64

100mg/d  130(52.21)  0.44~11.56 3.66+1.95

200mg/d  17(6.83) 1.02~7.91 4.26+1.73

400 mg/d 5(2.01) 2.36~6.73 3.85+2.30
£ <18% 19(7.63) 0.75~11.56 4.65£2.49

18~65%  166(66.67)  0.58~15.47 3.99+2.19

>65% 64(25.70) 0.44~12.69 4.48+2.48

R4 BERSARELESHI6(%),n=249]

Tab.4 Distribution of steady — state trough concentration ranges

in patients [case (%),n = 249]

REBKE(mg /L) R AKI % 4
<0.5 1(0. 40) 0(0)

0.5 ~<3.0 90(36. 14) 8(3.21)
3.0~<5.0 88(35.34) 16(6.43)
>5.0 70(28.11) 19(7.63)
35 (57 1], 5. 34%) % e AR T 2 1k (46 B

44. 66%) , J5I0 43 A MARAR ILAE (68 141, 66. 02% ) ARAM I
JiE (53191, 51. 46% ) K AR I AM IMLAE A5 -4 i 4 e (18 451,
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Tab.5 Steady — state trough concentration ranges and distribu-

tion types for patients with electrolyte disturbance [case (%),

n = 249]
R N . oL Kamm+  BRAE
BABRE BEE KAhE  Khs Wi Py
<0.5mg/L 100.40)  0(0) 0(0) 0(0) 0(0)
0.5~<3.0mg/L  90(36.14) 15(6.02) 22(8.84) 4(1.61) 33(13.26)
3.0~<5.0mg/L  88(35.34) 19(7.63) 20(8.03) 9(3.61) 30(12.05)
>5.0mg/L 70(28.11)  19(7.63)  26(10.44) 5(2.01) 40(16.06)
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B, AR ST R () B R SRS A M E R 2 B et
KFR, B EEEAR, MR 2R 3, JE T g 5
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B Z 00 ADR, 7] fE S BU™ H JE R ORI A5 R B
N AR T RS S B R A BT 2R L, AIRBR IURE & AR s T
R4 ILAE L ELIZ 8 v T LA I 98 R 45 il 7k S22 - 230
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