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Analysis of factors influencing the trough concentration of voriconazole and adverse drug reactions in
renal transplant patients

SUN Xiuman,ZENG Caifang, DENG Zhongbin, SHI Lijuan, SHI Yuying, CHEN Jingwen, YANG Jiabin(Dept. of
Pharmacy, the Second Affiliated Hospital of Guangzhou Medical University, Guangzhou 511447, China)

ABSTRACT OBJECTIVE To analyze the influencing factors of voriconazole trough concentration and adverse drug reactions
(ADR) in renal transplant recipients. METHODS Data from inpatients who received voriconazole and therapeutic drug monitoring
in our hospital between January 2022 and August 2023 were retrospectively analyzed. Patients were divided into renal transplant
group and non-renal transplant group based on transplantation status. A 1:1 propensity score matching (PSM) method was used to
balance differences in baselines between the two groups. Voriconazole trough concentrations, target attainment rate, clinical
efficacy, and ADR were compared between the two groups. Multiple linear regression (backward) was used to analyze the factors
influencing voriconazole trough concentrations in the renal transplant group. Univariate analysis and binary Logistic regression were
used to identify independent risk factors for ADR in the renal transplant group. RESULTS After PSM, 48 patients were included in
each group. There were no statistically significant differences in the mean voriconazole trough concentration, target attainment rate
or efficacy rate between the two groups (P>0.05). The total incidence of ADR was significantly higher in the renal transplant
group than in the non-renal transplant group (P<<0.05). Multiple linear regression analysis showed that age, average daily dose,
pulmonary infection, total bilirubin during medication, day-1 loading dose, use of the original drug, concomitant
immunosuppressant use, and the occurrence of ADR were factors influencing voriconazole trough concentration in renal transplant
patients (P<<0.05). Binary Logistic regression analysis showed that abnormal direct bilirubin during medication [OR=7.747,
95%CI (1.334, 45.005) , P=0.023] was an independent risk factor for ADR in renal transplant patients receiving voriconazole.
CONCLUSIONS Age, average daily dose, pulmonary infection, use of the original drug, day-1 loading dose, total bilirubin

during medication, concomitant immunosuppressant use, and
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the occurrence of ADR are the factors influencing voriconazole

trough concentration in renal transplant patients. Furthermore,
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A I A I HEBR ARy« (1) AR S7 5w i 24 75 e
FERIBFRAST 5 (2) XHR ST M 50 5 (3) BRI
IR 7 2055 T
1.3 RBA#%AE

SR A AR S R 24 A BT < 1 S AR SRR
g ( & [# Pharmacia & Upjohn Company LLC, [F 24 i %
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AR Sr R e (3 kvl BT 25 A IR R 2
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4 mg/kg; 5 T IRER ST EWE F/ AR 37 e e 200 mg, q12 he
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1t} (gamma-glutamyltransferase, GGT) , & IHZT % (total
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BHE A LB BAG FREL, IR PERCASCR . 55 1E
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FFA IE S A 09 & OB L M (Pas, Pis) 2w, 2Rk H
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2H 0] B 35 R FH x* K 56 1% Fisher” s 5 B HE R AG: 565 o
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5 221 MK Z2 8% (variance inflation factor, VIF ) A5 H 75 &
Z AL (S BRILZ AL &, A 21 TBil #1 DBl |

*®1 PSMBIGHWA

IR ) 5 LA 157 T I i BEAS BORHRIIG PRAE bR A I AR it
BT REAN Eﬁﬁﬁlﬁi,ﬂéﬁﬁﬁ%‘?éﬂﬁugm
Logistic [01J= 4387 ff 2 52 M) B 5 A R B AN ISR AR A ST
fal 2 . KKK ifE=0.05,
2 HFR
2.1 WMANBEMEARFHILE
gl A 268 i 3, b B RS AR ZH 147 191, IR E RS AE
ZH 11119, PSMA, PHAL R H BUAERS SF3 H i 5 H
Bfar ) & 2 aR A I A2 A F g gse il 3R LA K
FZ5HT T D Re 48 b LU, 2 S A G2 8 L (P<
005)-PSMF PIZH A AN 48 19 53, B FH S e 4 il
Gh R FEARGOR L, 2 R TS it 2 L (P>
0.05)0 ZEHL AR,

BENERTRILR

fe PSMii PSMJF

o BSR4 (i=147) FBBHEL (=111) Yz P BH A (n=48) FEBHA (=48) iz P
T (%) 009 076 019 066
itk 98(66.67) 76(68.47) 32(66.67) 34(70.83)

gy 49(3333) 35(31.53) 16(33.33) 14(2.17)

B Ges)% 471.04£1295 547541817 —435 <001 504341197 486911619 029 056
AERR 61 (%) BB <001 561 0.06
18~<20% 7(4.76) 2(180) 0(0) 102.08)

20~60% 113(76.87) 58(52.25) 43(89.58) 34(70.83)

>60% 27(1837) 51(45.95) 5(1042) 13(27.08)

TrﬂJH (1 5)img 345,86+ 88.78 380.00461.92 =337 <001 367.39+70.09 36739+70.09 -030 1.00
A (%) 1217 <001 101 0.79
<100 mg 427) 0(0) 12.08) 0(0)

>100~200 mg 28(19.05) 1009.01) 6(12.50) 6(1250)

>200~300 mg 13(8.84) 4(3.60) 3(6.25) 3(6.25)

>300 mg 102(69.39) 97(8739) 38(79.17) 39(81.25)

A E BRI (%) 12.14 <001 021 065
2 19(12.93) 34(30.63) 12(25.00) 14(29.17)

& 128(87.07) 77(69.37) 36(75.00) 34(70.83)

IIRIAI(%) 9435 <001 041 052
Mk 144(97.96) 49(44.14) 44(91.67) 41(8542)

AR 3(2.04) 62(55.86) 4(833) 7(1438)

AR/ (%) 80.59 <001 033 036
2 138(93.88) 8(4324) 4(8750) 40(83.33)

# 9(6.12) 63(56.76) 6(12.50) 8(16.67)

R (%) 114 028 020 065
& 83(56.46) 70(63.06) 33(68.75) 35(72.92)

% 64(43.54) 41(36.94) 15(31.25) 13(27.08)

BRI/ (%)

i 134(91.16) 97(87.39) 096 033 39(81.25) 39(81.25) 007 1.00
il 10(6.80) 4(3.60) 072 040 4(833) 5(1042) 0.2 1.00
M 12(8.16) 17(15.32) 3.4 0.08 8(16.67) 8(16.67) 033 1.00
ik 40m) 5(450) 0.18 0.67 24.17) 3(6.25) 0.5 1.00
A AR 11246 <001 3039 <001
2 105(71.43) 6(541) 31(64.58) 4(8.33)

& £(857) 105(94.59) 17(35.42) 4(91.67)
FHZHT RS B IM Pos, Ps)]

ALT/(UL) 13.20(7.00,25.00) 18.00(8.00,32.40) 234 <001 12.50(6.75,25.75) 1450(6.00,29.50) —025 080
ASTI(UIL) 21.00(15.50,29.78) 26.00(16.20,46.90) —2.64 <001 19.00(13.00,26.50) 20.00(15.00,41.00) =07 094
GGT/(ULL) 37.00(20.15,85.10) 59.00(30.70,107.0) -8 002 42.00(15.00,106.25) 53.50(24.70,111.5) -201 006
TBil/(jumol/L) 1.50(0.80,2.76) 290(1.60,4.83) -39 <001 8.50(6.00,14.25) 11.00(8.00,14.00) -021 083
DBil/(mol/L) 1.50(0.80,2.73) 290(1.60,4.80) -551 <001 200(1.00,4.00) 2.00(1.00,4.00) —063 053
a: [H—BE ATREA I ARG, BCA T HE R T 4L
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0.05), TEARBRE T, LB E RS FEME I 2573 9k
BILL1.0~5.5 ng/mL 5 Hfe i s 7ETRRUR A, BB A
ZH AR ST MR I 25 A VR BE L < 1.0 pg/mL 5 b, AR
MAEA1LL 1.0~5.5 wg/mL 5 s . g5 R 2,
xR2 MWHEBEHIGKTLE[F](%)]

IR Bk (n=48) FE B4 (n=48)
e 29(6042) 31(64.58)

BRr B 252 <1.0 pg/mL 1(345) 0(0)

(R MG 1.0~5.5 pglmL 24(82.76) 27(87.10)

(R ML AYEIE>S.5 pgmL 4(1379) 4(1290)
T 19(39.58) 17(3542)

e B 258 < 1.0 pg/mlL 9(4737) 4(2353)

(R R AG AT 1.0~5.5 pglmL 4(21.05) 9(52.94)

(R ML AVEIE >S5 pgmL 6(31.58) 4(2353)

2.3 PSMEEMAEREMNIGARIEIRILE
PRZE B3 T I 24 4 VA B SRR3R AR ST R ST-347 1l 24
AU 2SR Re R Ar L8, Z R TG E
SL(P>0.05), 253,
=3 MWHEBEWIGKISIRILE

IR B4 (1=48) FBHHEL (1=48)
IZTAHRERAREI (%) 28(5833) 36(75.00)
RS MR (et 5)/ g/mL 300£034 3.69£0.34
R 2 T %

<1 pgL 10(2083) 4(833)

1.0~5.5 pgnL 28(5833) 36(75.00)

>55 pgll 10(2083) 8(16.67)

JIEGRRT I BFMPs, o))
ALT/(UL)

ASTI(UL)

GGT/(UL)

TBil/(pmollL)

DBIil/(pmol/L)

14.00(5.00,26.50)

32.27(14.75,41.25)

59.50(34.75,150.00)
9.00(7.00,14.00)
2.00(1.00,4.55)

13.00(6.00,32.25)

28.00(15.75,38.75)

83.50(37.25,134.50)
9.50(7.00,20.00)
2.00(1.00,7.00)
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B R A4 R R ROV R AR R TR
A2 (P<<0.05) , H.'"5 RS AT 4 AR 37 FE m ifit 25 45 1k i <
1.0 wg/mL A R AN RO A & A 3R I 2 i TR B A A
ZH(P<<0.05) . B FEATAL A 0 A o 250 (Il | it
SEHO AL R G TR (Kt EYS) &R B E AT
JEF AL (P<0.05), 455034,

x4 BMABENTIRREEZERILE[F](%)]

bt BRI (n=48) FEBEA(=48)
NSy S 37(77.08)° 27(56.25)
R ML AR <1.0 pgimL 9(4.32) 1(3.70)
3 R M 25 1.0~5.5 pg/mlL 20(54.05) 20(7407)
(R 2GR >5.5 pgimL 8(21.62) 6(2222)
NNk
iFt 18(37.50) 12(25.00)
s E 3(6.25) 7(1458)
WERERL A(HBI5) 12(25.00)
Bt 5(1042) 11(2292)
TR 6(12.50)* 1(208)
a: HAEE RS ML LA, P<<0.05;b: Al — B FH W RE L 2N AR
N, AT T B
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HRZE W VIF /08T 3, RIS I Z M Jo L2k
RS F-E H R A LA 2 L 24 1 )
TBil DA S R AAS B 55 15 RS A 2 AR 37 e w1 245 4%
e B EAH I (P<<0.05) 5 1 H ffar ¥l & A FH A e P
55 B B AR R B IR S R M 1y 2 4% Tk B 5 R 96 (P<

0.05), ZERWHES,

x5 EBREABRERIEVMMARREZLNEZST
ZFR

AL b bR B t P VIF
fit —11451 2931 3907 <0001

I 253 1.185 0343 2137 0039 2616
THHAE 1328 0397 0459 334 0.002 1915
MRk 3210 0.949 0355 3384 0002 2730
JHGEHIE Bl 0.093 0035 0398 2647 0012 2298
ARG -167 0712 0349 =323 0002 1365
BHERRRIE 1.693 0692 0315 2446 0.019 1.683
HH AR —1968 0.605 0371 332 0002 1915
i RBEZ 1.681 0819 0246 205 0047 1465
F 718

R 0636

R 0547

P <0001

b AFREAL R B B AR AL BB Fo R B PR R I i 5
RO AUAREER I I SE ik s AR RIS IE ISk
26 BEREABREFARREMMIIBHREZRSSH
AR TEE R (K 6) N, B B A 24 30 [A]
DBil J& 75 1E #5252 W B B A Bl AR o7 e s J & A=
AN B R 2 (P<0.05) . —.JC Logistic 211553 #7145
R, HZ5HE DBil 54 [ FE 1 =7.747,95% B {5 X
8] (1.334,45.005) , P=0.023]J2 ' F& A £ & (i FHAR 57
W Ji5 R AR AN BRI A ST S S PR 2R
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3.1 RIIEMWMZAEREGICEEMERE

EHIT, PR 37 BREWAE I 245 45 v 5 A 80 1Bl P S e AT A2 A
UL, W ARIE B — bR HE . 2016 48, B Py 8 AR IR
ST R I 25 45 TR H ARV LR 0.6~5.0 pg/mL GIEHE %%
P B-11)", UTAERBFTEFRIT, R ST R Il 25 25 VR FE 4R
£ 2.0~5.5 pg/mL, AJ VAT Y548 5 27% , B
PE Y % A RS [ e A e =0.62, 95% B {5 X 6] (0.41,
0.93)1", JelEl FLTA 7 2377 FL IR IR YT T i 5
AV AR ST SR A i 245 4 R R < Sk 3R 24 T A, AR ST R
M 25 WFE R KT 1 wg/mL s IS 25 M SR BN
W& A i 245 45 W BE AR T 4~6 pg/mL"™, 55—
WFFE 2 B, FR 37 3w Ifil 25 75 vk & <5.5 pg/mL Fl >5.5
pg/mL B BORS #5820 00 ok 0,319, PRIt
A5 K OR: S B M i 245 45 R A A T s e ok 1.0~
5.5 pg/mL, % 5E BN 5.5 wg/mL &8 1 AR 284058
BEME Y & AR XU 5 T PR T2 1.0 pg/mL 220 T #i 4
X 2 TR R (i h 25 7 ) 1Y e i R R . AT SR
TN FEA RUERE T, WA R O ST R I 2 45 ¥k FE 1
PL1.0~5.5 pg/mL 5 Fo e i s 7E CRUR A, B R A Al
I 25 43 4 DL <1.0 we/mL 5 He fe v, BB RS A 4L LA
1.0~5.5 pg/mL 7 Wiy o 3XUESE 1 1.0~5.5 wg/mL (1
AHE,

TEZED; 202545 36 4 181

32 WMHBEMRIFMNAZRERIARRNESR

AHFFE BN, PSM i PG 2H B A AR 37 BRSP4 1l 24
BRI IR, 2 g B EA B E A
RN SR ARDES TIEEBMA. SBMHAR R
H R IAAE T2 RS e 5 ke A BRI . ARSTRR
W AR Ay Bl i 2 2 e o 2 P R ) — R 2 S e
PR Canfb s B2 R B o A WFIEIA N, P25 5K FH A7 AE
DATR KU —— (1) H fif J3T 25 0L < W R A A8 38 01 P AR 37
WRER B fth 7E BE R T AL UMK B ), 1l R A K A
{4 A2 e v B ILRE" ™ s 7O IR A A7 o, 7 24 B AT
Sty v 5 R i 24 v B v ) R e B ILAE (i B >6.0
mmol/L) ) Jz H: 33k 22% , 43 R & 75 LGS B (2)
B R - BRINAIE T 281, PO 25 B IR/ FH n] 384 b il
N B9 AR EAL R BB S R A DN R
& U (3) IR R G d M - AT i 48t I A
FEE 0 AR ST R MR B A 5 B ) T R 7S A AR M R
I, LR AR /IR R P S R LR R 2
fE™, DL 2t EAE T RE R B R S EE R
B AR ST BRI 1 245 45 TR B TG i 25 1 22 S L (EAS R R
KR A R AL . AR, B R AR
fift B 25 L (43.75%) T B M (37.50%) 14 Tk &R 48 5 1
(12.50%) J B #1E (10.42% ) 19 e A= 280 i . X 4RI
PRAS FRAR 37 B ) 75 25 DB R AR A0 3 1 A B g 38 A
HEERRTE TN TDM K& £ RS 31T .
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