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Analysis of High Variability of Voriconazole Trough Concentration in Patients with Haematological
Malignancies

CHENG Yu, LIU Maobai, WANG Yan, QUE Wancai, ZENG Xiaofang, CHEN Maohua, QIU Hongqiang*
(Department of Pharmacy, Fujian Medical University Union Hospital, Fuzhou 350001, China)

ABSTRACT: OBJECTIVE To explore the potential factors associated with the variability of voriconazole trough
concentration in patients with haematological malignancies. METHODS Medical history, clinical data, medication status and
laboratory data of patients with haematological malignancies who underwent voriconazole therapeutic drug monitoring were
retrospectively collected from November 2015 to September 2017. The correlation between normalized trough concentrations
and demographics, physiological and pathology, drug combination, and CYP2C19 genotype was analyzed. RESULTS A total
of 176 patients, 241 cases of monitoring data were included in the study. The results showed that voriconazole trough
concentration in patients with haematological malignancies had high variability. Univariate and multivariate Logistic analysis
suggested the CYP2C19*1/*](extensive metabolizer) increased the risk of normalized trough concentration <1.0 mg-L~'(OR:
4.445, 95%CI: 1.514-38.449, P=0.015); While C-reactive protein(OR: 2.377, 95%CI: 1.116-5.063, P=0.025), combined with
omeprazole(OR: 4.537, 95%CI: 1.716-14.637, P=0.018), and CYP2C19*2/*2, *2/*3 and *3/*3 (poor metabolizer)(OR: 10.199,
95%CI: 2.516-21.342, P=0.001) were risk factors of normalized trough concentration >5.5mg'L~!. CONCLUSION
Voriconazole trough concentration in patients with haematological malignancies has high variability and complicated factor.
CYP2C19 genotype, concomitant with omeprazole, and inflammation should be considered in the treatment.

KEYWORDS: voriconazole; therapeutic drug monitoring; trough concentration; haematological malignancies
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VCZ & E 57RO R N YIF G, VCZ I
HHWE<1~2 mg L W RE S BURIT R, WAk
JE>5~6 mg L~ W5 kA& P9, VCZ JR/Y7
w7, HEAIELIEL 2R, MW/ RIETE
EAR S . JUHSE T R R SR IR R,
WA AR O MAE . VS R R . i sh )2
AR EPIRA, T AR MCAE IR ST MR 1) 2 2 2%
R, I, BT IR R GOE M R B VCZ &
W A SRR A B R . B, EWAAE
TR TR R, HOR R ST R i o
ARBFFAEIRIT 299 W R SERE b, 28 B 1Ak R2
MR RGO B VCZ SIS E, 878
i VCZ WG B R L 2 55K
1 MR W&REFE
1.1 X4

ABEFE A B BEF ST, 99A 2015 4F 11 H—
2017 4F 9 J AR BB B I PR = B IR )
B R AEBEIRYT LR R G i B . FoEiE
T A A S R 2 B I B A B B Sttt

PARUE: O I IR e g 12
ZEME BB 2 Wbn o 5 R T SR U G D0 IR T
Ji)) 1} EORTC/MSG(2008)11k & i Amife, B
Wiz . IGRIZWis 2N TFls; @A VCZ iR/
Jr>14d; @FE 1 IR VCZ B/ E, oA
WL E PR 20K . HERRARIE : DFIR<18 %5
OMRAHI, MR 2% 5 D ICHE R B R 7
1.2 FEACRAE B A WA AR I

G IRIRIT T 2, Ah T ihmileE, BEE
55 5 FILZHT 30 min SRIMMISE , #5744 T 7 fars
i, WA —R R RNGEZ ] 6 d Ja5 N IRE 2
30 min SR I E 002 MR BE . BT A R A IR
3000 r-min~! BLOHUMAKE , R4 Z R 1
BRI VCZ RaS R R, Ak
o AR Al Sk e R BS R R E
1~5.5 mg-L',

BE CYP2C19 FE PR RIARE STk T 4 SR FH B il
PE R B 2 MR A EEE RV e 00, Bk
WF . R IR 4 U £ (Qiagen, CA, USA)
LR M HE 40 DNA, FF%) DNA #H7E &
PEAR HR B A1 40 & (NanoDrop Technologies, USA),
CYP2C19*2, *3 %53 PCR =435 ke 1Y
KRNI AL . CYP2C19%2 77 H1(395 bp)fH] Smal
fif 4 1k DL 3K 15 120bp A1 275bp 9 A Bt .
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CYP2C19*3 7= ¥1(660 bp)f BamHI [l 114 1k L) 7~
4= 120 bp 1 540 bp 1Y Bt K 2%3 s i 5E
4y 5 DNA. B ARSER ARG CYP2C19 fiff
YA AR B (cYP2C19*1/%1), )b
R (CYP2C19%1/*2 , CYP2CI19%1/%3) F1 18 4 i #4
(CYP2C19%2/%2,CYP2C19%*2/*3 Fl CYP2C19%*3/%3),,

[FIE, SR AR E AL IR 10 S R 3 N 220
SR RAE B A HZG f & | A2histe . S92 .
BITPIEIIE B . I BRI R RN ) A
1.3 Fdiabr

Gt it~ 3% ] IBM SPSS Statistic 22 /4.
i SR 9 43 A7 4 ] MannWhitney U 46 45 5%
Wilcoxon FLKGHE . R FH LR E M ZH E Y Logistic
BH 4T VCZ A3V FE 5 T el I T E T TE S ps:
HZE., P<0.05 hESHAGITHE L,
2 %R
2.1 BEEATR

AR A A 2015 4F 11 H—2017 4F 9 H
WIE) 176 B4, 241 Bl EIIAEA , BEAH
LHIGRGORLE 1, 176 HIERE T 77 HlHEE
(43.8%) 2RI AR I L, 124 F1]E83(70.5%)
P2 1FIs, HA 1 4 HBEWIE N IFls, KEBan s
MR TF1s(92.6%) . CYP2C19 K431 i f&
Hardy-weinberg Vi i€ £ , Fr 43.2% A AR AY
45.5% M EACIERL, 1 11.4% 18RI, 44.9%
()RR T B2 A 5, Her 26.1% B3 A
JEEEA T BRI, B ENAYTT RN 28 d.
2.2 VCZ vk B W I i

241 FlMsIREA Y, 166 BIREA A i,
S M AW E N 2.80 mg- L' (FELH . 0.51~
12.3 mg-L™"), 75 Bl IR A A A8 IR E A W
SIS AU E N 3.14 mg L N(FEH: 1.01~
8.37 mg-L), 4 =i #H VCZ H IR E A
i, 250k 2,
2.3 VCZ brifEfb vk B AR 53 2R At

JHEBR R S REm , AR VCZ Ak
PRUEALRI i 8 mg kg™ WA ARMEAL ANV . JE
P FIZ N R Logistic [ 50477 e 25 5, 45 51
KB OCYP2C19*1/* 1 (PRARIH A JE AR AL 75 1R
JE<1.0 mg L' (YGRS ZE(OR: 4.445, 95%CI:
1.514~38.449, P=0.015); @C W K H(OR:2.377,
95%CI: 1.116~5.063, P=0.025). & i fm £+
We(OR: 4.537, 95%CI: 1.716~14.637, P=0.018)
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R1 BF A0 FMIEREF(n=176)
Tab.1 Patient demographics and clinical data(n=176)

R2 RILRMIEIT 4 I E T (n=241)

S8 e[
UNEE2E
W%, PG L 45(18~83)
MR, B, n(%) 91(51.7)/85(48.3)
Wkt kg, PO ELGE 59(41~83)
FELW, n(%)
AML 77(43.8)
NHL 36(20.5)
ALL 30(17.0)
MM 14(8.0)
HLH 7(4.0)
HL 6(3.4)
MDS 4(2.3)
AA 2(1.1)
HREY, (%)
TG
i B 5(2.8)
112 IFIs 124(70.5)
I 2 W7 TFIs 46(26.1)
2 IFIs 1(0.6)
fiti 163(92.6)
1L 10(5.7)
X2 R G 3(1.7)
AP ELE R, TP AR (IE )
/N 4R/+10%-L! 81.7(3~1 401)
AN H* 1012 3.0(2.0~4.6)
20 4% 109-L! 5.8(0.4~15.7)
ML H/g Lt 67.5(34~136)
A5G A /UL 29.3(1~907)
A i /1U- L 27.5(1~538)
B B A /LU L 92.3(22~368)
JRZT % /umol-L! 15.7(2.6~270.6)
MEH/gL! 58.7(32.3~113.4)
HEEH/gL! 30.5(19.2~119)
WLEFE B % /mL-min~! 82.99(4.2~969.9)
[A45 2 i /ng-mL~! 1.0(0.05~16.5)
C JZ i #E 4 /mg-mL~"! 91.3(2.8~380)
CYP2C19 S BI(HETY), n(%)
*#1/%1(EM) 76(43.2)
*1/%2, *1/*3(IM) 80(45.5)
¥2/%2, *2/*3, *3/*3(PM) 20(11.4)
HIHZ, n(%)
VA SR e/ FE e K H At BT A A 46(26.1)/33(18.8)
3k T8 T /b ZE Ky 35(19.9)/16(9.1)
iR 11(6.3)

SRR, OB GE R 28(16~83)

TE: AML-2PEREYE A % ; NHL-ARE A &R, ALL-SvEi e
PEFMAE;  MM-Z2 K P BHE9 s HLH— i 20 P 96 1 2H 2 200 it 1
ZAE; HL-EAT 4RI ; MDS—HBi L7 W G 1E; AA-FAERE
TR 5 IFIs—{R28 0k BB s EM—PRACIEHR ; IM—r ] f QIR
M2 AR

Note: AML—-acute myeloid leukaemia; NHL—non-Hodgkin’s lymphoma;
ALL-acute MM-multiple
HLH-hemophagocytic lymphohistiocytosis syndrome; HL-Hodgkin’s
lymphoma; MDS-myelodysplastic syndrome; AA-aplasticanemia;
IFIs—invasive fungal infection; EM-—extensive metabolizer;
IM—intermediate metabolizer; PM—poor metabolizer.

lymphatic ~ leukaemia; myeloma;
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Tab. 2 Details for the therapeutic drug monitoring of
voriconazole (n=241)
IRTT ) W II B yqIEN
HIU I () 166

SRS R /mg kg 1-d ! 6.94(4.24~10.00)

A /mg L, R (FE R 2.80(0.51~12.30)
W (n) 75

B AR e/ mg kg -d ! 7.40(5.63~8.51)

B HSE [ /mg L, AL ) 3.14(1.01~8.37)

SEERESL 7/ E o] UR O N AR S CE ) 2.50(1~4)
AWM H /mg L', n/%
<1.0 30(17.0)
1.0~5.5 123(69.9)
>5.5 23(13.1)

K CYP2C19 *2/%2, *2/*3 F*3/*3(12 AR AL)(OR :
10.199, 95%CI: 2.516~21.342, P=0.001) & VCZ
PR E>5.5 mg L IUfER N &, L3R 3. &
LS Z 75/ Logistic 19107434 4% 545 2] 1] )7
J7 B . POy 1 1B #F Mk <1.0 mg-L')=—-1.689+
2.577*EM, P(hn#fEALA M >5.5 mg-L™)=3.860+
1.423*CRP+2.403*OME+11.480*PM, Hh EM Wy
PRI, CRP N C W EH, OME A& JF 3%
fimg, PM A8 AR,
3 iTig

ARHIFGT A LT R GEAE IR R VCZ R
() —J0 [l . A B VCZ #h 4T AR AE
HSL M VCZ E’\JMKV‘] FIEDOL, HJEALE HH IR IR
SRR, AR I 2 B i R TR AR
%x&uggfmﬁﬁo R, 2 e B 0 o 5t Bk T —
SHMEAARFEFRY, FR, P2 MR MIESE T VCZ
A B 5T AN RO B AR G

VCZ BWREAATE R T, TEARF RV
BT RIRYT I, AR A v B AH 22 1T 5k
JLT1%, H—"!ZIWKIEFH”EME&W%WM?'W
M R2ER ., SEXME RN EZE R
RO BRGAAEREHER, g i logistic [P1H43
Mrifie CYP2C19 PRI RB(CYP2C19%1/%1) 5
VCZ FrifEfb A FE<1.0 mg L' BEAMIE, M,

C WM . A HRERIM K cYP2C19 184X
WA (*2/%2, *2/%3 FI*3/*3))& VCZ briffb ik
JE>5.5 mg- L1 (1) 5 3 W N1

VCZ ) FEACHEE N CYP2C19, %3N HAT

N ZEME, CYP2C19 WSENIEN CYP2C19%1
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R3 RIRLITEMARERTHE TRENELE RS K= Logistic 447

Tab. 3 Univariate and multivariate Logistic regression analysis of variables associated with normalized voriconazole trough

concentration below or above the target value

FRUEL AN M <1.0 mg-L™!

FRUEL AN e E>5.5 mg-L™!

Akt AR R AT AR BT E2S e
OR(95%CI) P14 OR(95%CI) Py OR(95%CI) Py OR(95%CI) P14
PN ) 1.153(0.406, 3.095) 0.575 1.433(0.582, 3.485) 0.430
AR /% 1.139(0.987, 1.332) 0.834 0.766(0.376, 1.561) 0.763
/M /*10%-L! 1.286(0.505, 3.275) 0.398 1.117(0.479, 2.604) 0.797
LI/ *1012.L! 0.933(0.523, 1.665) 0.815 1.004(0.628, 1.605) 0.986
F 4 /% 109-L! 0.690(0.371, 1.284) 0.342 1.078(0.647, 1.797) 0.773
M2 H/g L 0.974(0.339, 2.799) 0.761 1.066(0.486, 2.339) 0.873
BN /101! 1.131(0.903, 1.120) 0.889 1.021(0.931, 1.242) 0.814
A5 B S /10 L 1.011(0.977, 1.045) 0.942 1.005(0.981, 1.029) 0.907
T s R i/ TU-L ! 0.815(0.509, 1.305) 0.493 1.066(0.486, 2.339) 0.873
JIBLT % /umol - L 1.275(0.313, 3.189) 0.534 0.933(0.523, 1.665) 0.815
BEA/gL! 1.058(0.630, 1.777) 0.832 1.017(0.644, 1.606) 0.942
HE /gL 0.942(0.579, 1.534) 0.710 0.912(0.548, 1.472) 0.742
HILEFE B % /mL - min~! 1.022(0.679, 2.016) 0.660 0.895(0.792, 1.002) 0.928
55 2% J/mg- L1 1.534(0.765, 3.076) 0.228 0.246(0.100, 0.608) 0.006" 1.325(0.753, 2.331) 0.336
C RV H/mg L 0.596(0.359, 0.989) 0.046D 0.732(0.325, 1.650) 0.752 0.488(0.273, 0.984) 0.020" 2.377(1.116, 5.063) 0.025"
IR, Frlk/D AR 1.047(0.350, 3.760) 0.821 1.063(0.385, 1.936) 0.806
GIFMZ
LSS oA 1.455(0.539, 3.924) 0.459 28.636(5.512, 48.774) 0.00014.537(1.716, 14.637) 0.018"
PEFEHIME 3.173(0.895, 11.251) 0.109 1.147(1.005, 4.996) 0.041D1.644(0.742, 9.419) 0.134
ke e 2.503(0.830, 7.551) 0.103 1.311(0.316, 5.447) 0.615
Hb FE KA 0.903(0.177, 4.593) 0.703 0.657(0.076, 5.708) 0.303
W 1.029(0.108, 9.811) 0.680 1.042(0.101, 10.729) 0.173
CYP2C19 FEH A (FEH)
*1/*1(EM) 9.846(2.702, 35.885) 0.001V 4.445(1.514, 38.449)0.015)  0.241(0.085, 0.685) 0.008") 0.744(0.210, 2.632) 0.646
*1/%2, *1/*3(IM) 0.120(0.026, 0.543) 0.006" 0.406(0.033, 5.036)0.483  0.573(0.236, 1.394) 0.319
*2/%2, *¥2/%3, *3/*3(PM) 0.307(0.038, 2.456) 0.266 18.200(5.628, 58.853) 0.000"10.199(2.516, 21.342) 0.001"

H: VP<0.05; EM—MRACHIEL; IM—rhiEfCifa; PM—I2IRIHAEL; OR-ILALL; CI-E{FIXIH,
Note: "P<0.05; EM—extensive metabolizer; IM—intermediate metabolizer; PM—poor metabolizer; OR—odds ratio; CI-confidence interval.

RFETEAERENA, F6EERH CYP2C19%2
(rs4244285)F1 CYP2C19*3(rs4986893) {3 T 5
LR, HETXET CYP2C19 XF VCZ Hzhzh#
M AAPE I, RS BRI CPIC 5 m )ik
HHLL CYP2C19 BEH AR VCZ MABZ %R, |1
WAHBFEHAN, CYP2C19 KPR BIBHRE AN 2 LA
BFIIRGS 2. NARTFRMNMELRE,
CYP2C19 B A2 VCZ AR A e B A8 S 1) S
KZ, CYP2C19 18R ATER) VCZ 35Kk 3 Y i
AHEE ERR, WTREEA R N R R 1
CYP2CI9 PRI ARERY VCZ 454 B 1] Tk T4
ERBR, FTREA WA AR TR YT W B AH R YT
2R TR RS

bR T st 3R, A & I 5 RS s o
oA e B v TR 2 (R R AH e . C OB o R

-2122.

Chin J Mod Appl Pharm, 2020 September, Vol.37 No.17

JE AR . ZHUARSMAR NI R, TERAE
AR, JURN WA B AR AT R A, X T B
FEVCZ ARG, M5 2500 = 1 25k D6
Rk, 1697 259 Wl (therapeutic drug monitoring,
TDM) L /E 2 7™ 0 JR e £ 3 A PR IR T i — N &
B R

[FE, AW EE T 5 I 252
TSI 5 A0 (L 2R P4S0 A Ak A7 4 11 35 4
SE5EANE CYP2C19, SRTANIE ) 52 30 1 57
5 CYP2C19 MEAEHMRREAZEAR K . BEhme
Xf CYP2C19 HAG W& 2 A J7, 0P 46 S ik xf
CYP2C19 WIZEMIMK, semaoNT kg fe T A
WF5E R SR S VCZ e B K F 1y 1l 25 vk
BE, MR, X5 Qi SEUSIEL T AR A 1 24
SERE R VCZ 05T 22400 i 550 14 0 5
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JE-BH R 2, I & BT 2R 7 O R B SE
MEYEHEN VCZ BEE IR —3. MR, BIEhm
M VCZ Z MMM EAE AR S, AR R Eh
AR CYP2C19 BERI B F 1Y VCZ 5200 7] fig
fErE2S . Wk, 52 E PR m s &
REEZE R . A, RAEAIOA BT B R
S CYP2C19, JFREAK VCZ ML 25k FEUY), AR 5%
KK VCZ FIHE B BT ER Z RIFETE i 2 W AH B
M, XAl Re SHFRAEA R /N X,

AR BAFAEL AN 2L B, AT
g8 R MUEPEARTY, AR EIE A BE, JCIEIE T
WRIZRK I Z 50T, R TITACRUARN RSN i 508l
WA A, PRI TCTE S — 25 25 8807 T T
o BT B RIS AT 5Y T 580k 4 TH 56 2 4 D 4
By HOWR, ARBFR SRR B BR 1Y e A B,
RE VCZ WRHAZ iR AR ZE , XTI RS
AR R R 2 B B RORLA IR, (A
i — PR

ZE TR, VCZ FE IR R G0 I iR
Wie R 2, B EE. B KR AT REfR: 1
VCZ BWEASMEZFEH, HE AN
R Il IR T 30 A) 10 255 25 S st 1 PR 3 LAt A
WHERER, XTI R R AR ANk R S
A e B AR S i TDM
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