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Therapeutic Drug Monitoring and Influencing Factors of Voriconazole in Patients with Acquired
Immunodeficiency Syndrome Complicated with Fungal Infection*

ZHANG Xiaoying, YE Zhenjie, YU Xiaoling, WU Lingjie, ZHENG Ling ( Clinical Research Center
for Phase [ , Mengchao Hepatobiliary Hospital of Fujian Medical University, Fuzhou 350025, China)

ABSTRACT OBJECTIVE: To investigate the distribution characteristics of voriconazole plasma trough concentration
in patients with acquired immunodeficiency syndrome ( AIDS) complicated with fungal infection, analyze the
influencing factors of voriconazole trough concentration, and evaluate the medication safety. METHODS: General data,
biochemical indicators, renal function, drug combination and adverse events of patients with AIDS complicated with
fungal infection treated with voriconazole in this hospital from Jul. 2019 to Apr. 2021 were retrospectively collected.
Ulira-high performance liquid chromatography tandem mass spectrometry was used to detect the steady-state trough
concentration during drug administration, and statistical analysis was performed by using SPSS 25.0 software.
RESULTS: A total of 112 patients with AIDS complicated with fungal infection were included in this study. The initial
median voriconazole trough concentration was 3. 4 wg/mL (from 1. 8 wg/mL to 5. 8 wg/mL) , and 43 patients were not
within the treatment window (from 0.5 pg/mL to 5.0 pg/mL). After adjusting the dose for 40 patients whose trough
concentration was not within the treatment window ( the remaining 3 patients were discontinued ), the number of
patients with appropriate concentration increased from 61. 6% (69/112) to 87.5% (35/40). Analysis of influencing
factors showed that aspartate aminotransferase ( AST ), aspartate aminotransferase/alanine aminotransferase ( AST/
ALT) , albumin levels and drug combination of proton pump inhibitors had significant effects on voriconazole trough
concentration( P<0. 05) , in which AST/ALT and albumin levels were independent risk factors affecting voriconazole
trough concentration. Meanwhile, the steady-state trough concentration of voriconazole showed significant correlation

with adverse events ( P<0.05). CONCLUSIONS: During the use of voriconazole in patients with AIDS complicated
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with fungal infection, attention should be paid to the influence of liver function( AST, AST/ALT) , albumin levels and

drug combination of proton pump inhibitors on trough concentration. Along with therapeutic drug monitoring of

voriconazole,, other voriconazole-related visual and psychiatric abnormalities and other adverse events should be

adequately monitored to ensure medication safety.

KEYWORDS Voriconazole; Therapeutic drug monitoring; Acquired immunodeficiency syndrome complicated with

fungal infection; Influencing factors
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SR (2019 4R B8 9 3L 4 I BU I 5 2 BRAR Sr
WS PG 245 0 T 5 1 2 245 5 B S A R T SR o« i i
IR BEmE =S5 d( MR B =3 d (44T i), K
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1.2 {RS7EEMEHITEF7 25 il
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1.2.2 ARS7 BREME Il 245 9 B o - & B © | 7 PR HERA L R A
BN L5 v R ST R s 245 40 e B g A 0 7, €8, 1% A2 Shim-
pack XR-ODS 1 (2.0 mmx50 mm,1.6 pum) , i st~ ZHEF1
afiyK , ERMEN 0. 125~16 pg/mL, fFA IHIRTE K o

1.2.3  ARS7FREMEA 2000k 50 B 5R) o 1 8« 2 IR [ (AR ST
JREMEANMAAL 2G5 R ) 1 AR AR R S R AR S A8 R T
FIH 0.5~5.0 wg/mL, 475 U & 1Y AR 7 B AR 25 A MR B2 <
0.5 wg/mL B, HEEUR A7 BEMGESF ) 52 i 50% 5 57 FR 7 ek
TR NTES. 0~10. 0 pg/mL JEE A, IR 7 HREMRZE R
F G 20% 5 2K ST MR S A W > 10. 0 pg/mL, T & 1
ARST RS IR 2525 1 3K, Z R A5 i 50% , W3k 1.
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Tab 1 Voriconazole dosage adjustment regimen

TR et s fRAL MR K RS R 1 i 2 5
W/ (pg/mL) SRR kT =40 kg {kTE <40 kg
<0.5 6 mg/kg,1 H 2%k 300 mg,1 H 2K 150 mg,1 H 2K
5.0~10.0 3.2 mg/kg, 1 H 2K 160 mg, 1 H 2% 80 mg,1 H 2%
>10.0 2mg/ke, 1 H 2K 100 mg, 1 H 2% 50 mg,1 H 2%
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i) SPSS 25. 0 g 12 8 F $EAT 43 #7 , >R JH] Kolmogorov-
Smirnov KBS PTG AL B JE AT G LS 0 o FF A IS )
Bl L xes 2R, AR IE 25304 19808 LA v 2 %5 (19 43 o7 %5 1)
BE) [M(IQR) T8 B3R o SR FHAES OR300 F 5 22 53 B DAl
L2 5 A Gert 08 S AE AT 2 R Lk Il A
GIRT R AR ST A TR BE A I ST SE IR I 3, P<0. 05 RoR 2%
SAGIFE X,
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152 YRAR 7 B e R S A ok B, b, S5 R ARAE 95 ) (
84.8%) , LW 17 H1 (15 15.2%) s 4F &0y 21~ 77 %, P it
SRR h 47 % (33~55 ) oAKH O 34~76 kg, PALIATE Ny 54 ke
(50~60 kg) .
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112 B E RN 5 B AR S Em p 32 45 W B2l 3.4 pg/mL
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JPEA, LK 2,
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Tab 2 Distribution of voriconazole steady-state

trough concentration

SHWRIE/ (pg/ml) RS HEMEAR R I/ (pug/mL) LA H R/ %
R E 34(18 5.8) 112 100.0
<0.5 2(0.18~0.3) 9 8.0
0.5~5.0 7(1.7~3.6) 69 61.6
5.0 6(5.9~7.6) 34 30.4
ZWRE 5(0.7~2.7) 40 100.0
<0.5 <0.1 1 2.5
0.5~5.0 1.8 (1.2~2.6) 35 87.5
>5.0 6.1(5.9~6.9) 4 10.0
2.3 RIAFEMBESBREZWEZSH

X 112 BISE R A T B R Gs BE ARs M0 R

HFEIRE& T F5 R ( ALB ,ALT | AST | TBIL ,DBIL , ALP #11 y-GT) |
CCR K IRE 25 T SR R o007, 45 2R o, =2 AR Flemk 4y
Wl (<0.5.0.5~5.0 f1>5.0 wg/mL) & ¥H ) AST,AST/ALT
K ALB RS-, 22 A et X (P<0.05) , WL 3, T
B FORER (ke e B FERAR ) S BT 255 5571 , T B SR i
W S B S A A5 5 AN A 5 (PP S JE 24 A R
4 TSI 07 FH T B HSTH 2B LH %o PR S 5 mele 248k 8 ) 5% )
B, ZE AT A B2 JBa i 2% 5 PPL X AR 37 R M 25 ik 8 1 2 il i,
B R0 3k 2 SRR AR 17 f51), X SRl I B o8
Ry PP EDEATIR S 25700, 45 3R o R ] PPI
(I 3R] BLSE R ) 5 R 15 0 T PP AR AR 57
MRV B LA, 25 SR Gt # i L(P<0.05) , L3R 4, ¥4
RO 2 A Ge it R B L BB AT 2 R R Ltk [l A )
Br S5 R R, ALT/AST  ALB J2 52 i 4R N7 J5E e 243 ¥R 38 11 20t ~7.
fER: K 285 AST/ALT 7K S 5 AR 7 B M 4 ¥k B2 5 I AR ¢
(R*=0.039,P<0.05) ; ALB 7K 3 15 £k 37 M 45 v i 5 67 AR 5%
(R*=0.115,P<0.05) , W% 5, [3RfERH 3 5K 7 HEme 73
FERILRMERA )5 FE  : Y=7. 730+0. 45X AST/ALT-0. 147X ALB;
o Y AR ST MR S AR R T R Mk I A R A St
SL(P<0.01) o Mg KR ARET, v 58 2 2% 7 B AG AR 7
WA IR, R IR 2531 5%
R3  IKRIERIMALRY AR ERNZ T
Tab 3 Effects of clinical indicators on voriconazole

trough concentration
RSB R/ (pug/ml)

M 0.5 0.5~5.0 >5.0 P

iR % 3 (28~45) 49 (36~36) 45(R-8) 0188
{hi/kg 53 (48~60) 54(50~60) S(50~60)  0.9%4
ALB/(¢/L) 1.6£5.6 3.345.5 29.416.2 0.020
TBIL/ ( mol/L) 66(63 ~1.7) 77(63 9.9) 89(63 1IL7)  0.31
DBIL/ (pmol/L) 3(L1~16) 5(11-23) 3(L3-45) 0.1
ALT/(U/L) 390( 3.0~40.0) 375(203 71.3) 29 0(165 2.5) 0.9
AST/(U/L) 21 0(19.0~29.0) 360(270 61.0) L0(30.5-65.5) 0.0
AST/ALT .9(0.5~1.2) 1(0.8~1.6) J(L1-21)  0.015
ALP/(U/L) 930(700 113.0) 119()(860 166.8) 1420(990 2774.5) 0000
y-GT/(U/L) 75.0 (48.0~102.0)  112.5(63.8~206.8)  86.0(5L.5~133.5) 0.211
CREA/(pmol/L)  49.0(53.0~60.0)  62.0(52.8~70.3)  6L.0(5L.0~70.5) 0.466
CCR/(nl/min)  122.0(103.0~222.9)  97.8 (82.9~122.5) 107.1(73.4~127.4) 0.285

FPIEBEBEHZS P S0 2022 44 22 55 3 1)
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Tab 4 Effects of gender and drug combination on

voriconazole trough concentration

U] WA BB R REMAYRE/ (pe/ml) P

4571 Bk 95 32(1 4~5.0) 0.798
Ik 17 6(1. s 4 0)

LNl S0 AH 2 < .8) 0.045
Ao 67 (15 4 1)

ke Te IR &H 7 S(L1-7.1) 0.809
AaH 88 (1 8~4.9)

HMEZ aH 13 6(1.3~3.4) 0.416
AEH 99 <1 7-5.1)

RS RIRMARENZERLEDETDHT
Tab 5 Multiple linear regression analysis of voriconazole

trough concentration

i R B P
ALT/AST 0.039 0.450 0.041
ALB 0.115 -0.147 <0.001

2.4 RIUBMHFAREFLZERBR

112 i AR S eme iy jR 3 o 38 7 RS (O 6.2% ) &
AR R P ARG R LI 3 ], 2215 2 ], BEAR AT 1), 10
VERERT 1 B, 7 HIRAEAN R B EF D4 HEF 5
57.1%) WIRSLHEME A W BE>S. 0 pg/mLe R AR R
FIAR ST B A A R 6. 6 pg/mL(3.9~6.8 pg/mL) , KK
A R R AR S B e rh AL A R 3.2 pg/mL (1.7 ~
5.6 pg/mL) , BIE M2 R A ST 242 L (P=0.027<0.05) , I
K,

B1 RIFEERESFAREGNMEXMGE
Fig 1 Correlation of voriconazole trough concentration

and adverse events

3 iFig
3.1 RIRMRSARELH

AHFFEEE R 7R AR SRR AR R RER) UG T, A7 30. 4%
f1% S8 IR SL R MR AT ¥R 18 TR YT 8 (0.5~5.0 pg/mL) |, Fi
I8 13 pg/mlL, iR R L 2 AR TSGR A A i R BR, GE S T AR
ST RS 7 VIR B A o AR S, 5 Yousefian S5 B 5 45 2R
FEA B ARHEAS I 45 2R I8 B AR ST R R B, AR SRR A
WREEAENR T 0 A B BB T o LB 61. 6% (69/112) $i i 2=
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87.5%(35/40) . KL, A 2B AE I RYAYT i X 3600 4 I 4
DAY B A AR ST R VAT 25 W, DABR I PRI T R
3.2 FFIhAERHR S ERMEES AR E KM

AST I ALT J2& J2 b7 T S B 1948 Ao A SCHRARGE , B
AST 7K F &8 2 52wl AR 57 B w4 vk BE, T3 & OE M G
(P=0.004) """ % GARKF I 45 9 — 5, AW, R 7 HE
MEAS i BES0. 5 pg/ml £B 3 (9 AST K 7 W] & &5 F IF % fi
(15~40 U/L) fRo7 FRMEA VR BB R IT 6 SR B IRITH B
# AST K FI 2524 G2 7 L (P<0.05) , H AST/ALT &5
PRI M A B 22 IEAH G (P=0.041) o 3606 ) F0 A gt g
R I AT, e AR R I 2 A TR Z (O
HR R BN EEZY) | 5 BT RS HR (AST L ALT) 524
s PR, PO 26 & G VAR, IR AR i AR
JE LS 25 W) TR AR N R BRI, IR AST B
AST/ALT 7K -4 55 1) 3E 6995 - 5 B IR e 56 5 0 AT AR ST S s
TRIT 2SI, LAk T Dh B3 — A Ak
3.3 ALB /K EXMRII RIS RENEN

ARG B, ALB 7K 50K 7 M 243 e 3 2 f A G (P<
0.05) , 25 ALB 7K 5F-FEAI%, fR 37 R me 25 v B BH e s . JEAILAHI
T HE-S R ST e EL A LRk 25 3 2 P A 6, T R iR B R
AR, 2430000 o A i s B4t A S AR 2R A ILAE S |
FEC IR U B PR R 7 RS R 8 s TG Tk o7 Bk A AR R AN i B, 5
HAMITERNE T, BI R RS R, # ALB 7K
SPRARR A S50 A L R IR £ 3 ) B A IR, 37 o s ok
TR L JFARIEA T 25 W I 25 SRk e MR A 25 £ .
3.4 BEA BRI RIS REN N

SCEHR R TR B R A5 B i T RER, R A
SRl 1 R BRI PPL, LI b B 3 RIS . PRI
PR ST FEMELE R N 2 28 3 T 2 T CYP2C19 R, — % & FAT,
PPI AW 3% 4 (g CYP2C19, 3K #14] CYPASO i i £ 39 1%
P, AR ST R A DY IS B A L I 25k B s Y L AR BIR SRS
SR A PP AR IO AR S M Hh (37 78 R 35 W0 S0 A 25 , 45 R
47 PP AR ST HEME p (1 45 R B8 L3R, 22 R B it 7
X (P<0.05) . PHBL, X FIHR A I H R RE  AEBEA N
JHI PP 3 ] 57 AR WA <7 BE AR S A W BB . el T IR B
TEA AR ST MR I 7 309 (R A8 T B A B AR AE 548 FIFE R
=5 FIRI ARS8 S R 26, WOR RS R %t R 25 b A7 16 4
Eiba s
3.5 AREASHRIEREBESRENXR

LI T 45 SR B AR ST e g A Uk 5 I RT3k, i
HbE WL R B R T 2 7 SR RS 10 A A 0
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PR U HRAR ST SR E>5. 0 pe/mL 52 REGEAR
B 2 () AE A 5 AR e Y RS 4 S R, R AE AR
REFEFSRES AN B TS E RS B Ak T i, 2 5
HA G4 L (P<0.05) , 5HEARTF 45 R —3. 7 BIARR
L 6 HlE THAERSEA RF/, v ie SR EMEAE 5
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