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Simultaneous determination of plasma concentrations of posaconazole,fluconazole and voriconazole in
human plasma by UPLC-MS/MS
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Abstract O bjective:To establish an UPLC —-MS/MS method for the simultaneous determination of three triazole antifungal drugs
(posaconazole, fluconazole, voriconazole) in plasma. Methods: The chromatographic separation was performed on BEH Cg (2.1 mmx50mm,
1.7 pm) chromatographic column with methanol ( containing 2 mmol/L. ammonium acetate and 0.1% formic acid) and 2 mmol/L. ammonium
acetate Aqueous solution (containing 0.1% formic acid). The column temperature was 40°C. The flow rate was 0.5 ml/min with gradient
elution.The mass spectrometry conditions adopt positive electrospray ionization together with multi-reaction monitoring mode for scanning
analysis. Results: The specificity of posaconazole,fluconazole and voriconazole was good. The linear ranges were 0.083- 20.680,0.328 -
82.075,0.080-20.085 pg/mL,respectively. The linear relationship is good within the range,and r was greater than 0.99. The RSD of intra—
batch and inter—batch precision were all less than 7.60%. The RSD of extraction recovery rate and matrix effect were all less than 14.2%.The
stability was good under different storage conditions,and the RSD were all less than 10.69% . Conclusion: The method is accurate,
repeatableand simple. It can simultaneously determine the concentration of three triazole antifungals in plasma. It is suitable for clinical
monitoring of fluconazole, posaconazole and voriconazole.
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112 2550 FLUCH EE 525 i e e b
4li [ 99.8% , 4lt*5 100314-201906) ; POS( 3 [F TRC
5], Al 98% , it 5 3-JLW-13-1); VRC(H [EH &
w2 SR E BFSE B, 4l 99.8% , it 100862 -
201903 ); JH YD BE M —D4 (POS-D4, £ [E TRC A H) ,
[ 2 B 96.3% 415 12-MRS-161-1) ; JRJEme—
D4(FLU-D4, 3% [E TRC A Al , [AAL R FE 99.5%; it
5 7T-MMH-92-2); fk 37 fE M -D3 (VRC-D3, 3 [H
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1.2.1 @& @it s ACQUITY UPLC BEH
Cis H:(2.1 mmx50 mm, 1.7 wm), i shAH A 5 0.1%
2,2 mmol/L LR E /KW, WA B 2 0.1%
2 , 2 mmol/L LMR%E T ISR, BB EVR I, Tt Ay
0.5 mL/min, #FFEE 10 pL.
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Tab 1 Mass spectrometric detection parameters of posaconazole,
voriconazole, fluconazole and their internal standards

e LS 0) HEALHE R PR E]
(m/z) (V) (V) (min)
POS 701.35/126.98 72 72 2.40
701.35/148.00 72 72 2.40
POS-D4 705.35/127.05 74 73 2.40
FLU 307.07/219.97 34 20 1.34
307.07/237.97 34 14 1.34
FLU-D4 311.10/242.00 32 22 1.34
VRC 350.10/126.90 28 39 2.15
350.10/280.80 28 19 2.15
VRC-D3 353.10/127.05 28 56 2.15
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1.3 RIR Bt A S 0 BT

1.3.1  POS.FLU I VRC ARl A BCH] K%
FREL POS 0.041 36 g FLU 0.164 15 g .VRC 0040 17 g,
SPAIE T 10 mL AR a D, HEA I e R 2
IR REAT HI R S 4 136,16 415.4 017 wg/mL
AR A 2 o BB F A5 TR, P P T Ay Jo
HW N 1 641.5.413.6.401.7 pe/mL (RS
Xof B ST o HUIR A %o R A, FH P By L
G BE TAE W, POS Wk FE R 413.60.,165.44 8272
33.09.15.50.6.62.1.65 pg/mL,FLU ¥~ 1 641.50,
656.60.32830.,131.32.65.66.26.26.6.57 wgmL, VRC ¥
J& 4 401.70.160.68.80.34,32.14,16.07 .6.43 . 1.61 pg/
mL. [7] s FH R AT i) B2 A 5, POS \FLU . VRC
W BE 3 9 A 330.88.66.18.2.65 wg/mL,1 313.20,
262.64.10.51 pe/ml.,321.36.64.27.2.57 pe/mL. JF
AVHE-20 CRESCARAE I FHETHU

132 WA TAEMMBCH RS % #REL POS-D4.,
FLU-D4 ,VRC-D3 4% 1.0 mg 3% & T 100 mL Fi {4
Fafrh, BRI 2 AR B 20 R85 e k&
POS-D4 . FLU-D4 . VRC-D3 ¥} 10pg/mL 4 A%
it W o WOE HEAH A, 100 WL FR , FH Y A N
WeRE 23514 0.2.1.0.0.2 pg/mL (IRA WFR TAER .
-20°C HEELRAFEH

1.3.3  ArifE M BT S L A R 4
B3R BB TAEW A 10 wL, IAZS FHAI
190 pL, #AHE 1 min, H M POS ¥ ¥ L FE A
0.083~20.680 pwg/mL,FLU 0.328~82.075 pg/mL, VRC
0.080~20.085 pg/mL AYTR A MLIEAE i o 43 JilkG % it
B30T F R RE A 10 wL, ITAZS A
M4 190 WL, IWHE 1 min, Hil B POS FLU ,VRC ¥ &
A3 91H 0.132.3.309.16.544 pg/ml,0.525.13.132,
65.660 pg/ml.,0.129.3.214.16.068 wg/mL K . | &
3 VR BE TR A B AR A

1.3.4  IMHFES AR B2 AE S 200 pL, InA
600 wL AR TAER , A HE 1 min, 13 000 r/min &>
10 min, FIEWGET 0.22 pom FLIERL S B 300 WL, il
A 900 pL 47K VR4 & TR/ B 10 pL i
ST o
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Fig1 Representative chromatography of POS FLU, VRC and POS-D4,FLU-D4, VRC-D3 in plasma
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22 BEREKEREFTHE KRN 3 FhE
(Y L JR KN K 94.5%~148.8% , RSD<14.2% ; $E B 1]
WCRAE 59.7%~77.5% ,RSD<14.0%., ZEFIWZ 2,
2.3 AREMSARICEER SZ5REH, A
POS. FLU.VRC ¥ Ji£ 53 5 7£ 0.083~20.680.0.328 ~
82.075.0.080~20.085 pg/mL Il P B AT KT Ay £k
PERR  AndfEfh & A 2.

24 MEEAEME SR RHEN AL RE
}9-8.61%~10.16% , RSD<7.60% , W3 3

2.5 AEME FKEIY) 3 A A MR AY IR kR
min AN TE R CE 24 h AR (10°C)CE 8 hy
ACYKFECE 24 h. URELTEIR 3 IR . -20°C KA %
7k 30 d J5 AR BB 8 PR FF AR E , RSD 14<10.69% ,
W3 4,

% 2 POS.FLU.VOC ¥R A I 3245 & P AR YT — 1K B2 BR (B 28 R B SR 3RZ ( n=6)

Tab 2 The normalized extraction recovery rate and matrix effect of the internal standard of POS,FLU, VOC standard human plasma sam—

ples (n=6)
Jo BB PRl BEJRRONE
(pgrml™) P bR EE (%) RSD(%) IR EE (% ) RSD(%)
POS 0.132 75.34.6 6.1 122.713.9 113
3309 775472 92 127.79.7 7.63
16.544 75.7£10.6 14.0 148.8+21.0 14.1
FLU 0.525 71.6+3.7 52 99.3+14.1 14.2
13.132 73.326.3 8.6 94.5:4.8 5.1
65.660 63.3x1.5 24 108.5+5.2 48
VRC 0.129 59.7+5.3 8.9 119.512.5 10.5
3214 70.77.0 10.0 110.2+10.7 9.7
16.068 62.3+6.2 10.0 128.2+12.4 9.7

1 POS: JAVDHEME ; FLU - FEURERE ; VRC : fR 37 HEmE

g 3007 y=13.9429X+0.1258 2 %Y:2.3411X+0.0907 E 100 Y=5.2751X+0.1483
Elr / g 150i%r:04999 $ 75
3 = 3
E Eé 50° £
8 -0 ¥ o _0:,, T T T T T T T é’:) -0+ T T T T T T T T
~ -00 5.0 10.0 15.0 200 Z2 -0.0 20.0 40.0 60.0 800 = -0.0 5.0 10.0 15.0 20.0
POS conc.(pg/mL) FLU conc.(pg/mL) VRC conc.(pg/mL)
T : POSAVYHEME ; FLU:SRUREME ; VRCoAR 37 Em
2 POS.FLU.VRC 7E I 3% # i 1 B AR A B 2%
Fig2 The standard curve for the plasma sample of POS,FLU, VRC
&3 POS.FLU.VRC ZE % f 4tk A K4t 18 RSDRE(n=5)
Tab3 The RSD and RE within and between batches for POS,FLU and VRC in plasma sample(n=5)
— S = [
A iiﬂﬂ?ﬁﬁ : - iiﬂﬂ‘?f&i : iiﬂﬂ%j; : P - RSD
L7) (pg mL™) (ugemL) RE(%)  RSD(%) (ug‘. L) RE(%) (}Lg:mL’l) RE(%) (pgeml) RE(%) (%)
POS 0.132 0.126 -4.61 3.34 0.126 -4.61 0.130 -1.45 0.127 -3.56 3.34
3.309 3.456 4.45 2.45 3.377 2.05 3.463 4.66 3.432 3.72 3.46
16.544 17.883 8.12 4.06 17.200 3.97 17.538 6.01 17.542 6.03 3.61
FLU 0.525 0.533 1.55 4.11 0.514 -2.03 0.532 1.31 0.527 0.28 3.42
13.132 12.963 -1.28 2.95 12.670 -3.52 12.733 -3.04 12.789 -2.61 2.50
65.660 66.646 1.50 522 66.625 -0.05 65.830 0.26 66.033 0.57 3.88
VRC 0.129 0.136 5.12 1.46 0.120 -7.24 0.119 -7.92 0.125 -3.35 7.60
3.214 3.437 6.92 0.95 2.937 -8.61 3.140 -2.31 3.171 -1.33 7.21
16.068 17.701 10.16 0.49 15.594 -2.95 17.097 6.40 16.707 4.54 592

1 : POSTVD BEME s FLU:SUEME 5 VR Co AR ST B
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#z 4 POS.FLU.VRC EAR &G THREME(n=3)

Tab 4 Stability of POS,FLU, VRC at different storage conditions(n=3)

e IR RSD(%) _
(pg-mL™) Eif 24 h 10°C 8 h 4°C 24 h Rl 3 K -20°C 30 d

POS 0.132 6.11 3.87 10.69 5.79 7.57
3.309 227 455 0.84 5.11 3.46
16.544 2.13 451 7.34 5.12 4.50
FLU 0.525 4.47 1.63 5.69 434 2.30
13.132 0.95 4.31 2.52 3.65 2.34
65.660 3.43 4.09 6.57 3.74 0.65
VRC 0.129 2.31 1.09 4.18 4.56 3.01
3214 221 5.04 0.87 3.53 2.84
16.068 438 4.15 5.54 491 2.02
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HIH FH A PR AR BT A B VA AR G -
AEE: R UTTE TR S o DR 1A A8 B0k s A B At
KR IR 22, IR UL B E B o G2
THFER A LA, A ik gt T BRI 8 A
DUVE S IZVE W B DTIE R A B O e R
8 U EE AR AR B i 2 B R a5 R o R
IS REAR 28 F B0 2 (AL BR S, R DU 04 YR H 2
TR IC T RIEATTE , vl IR B AE Y REAR TR

LTI 600.800.1 000 pl PR
VAU Y (3, e 2 e I 10 56 B 525 Y 600
VAR S v BRI TR A I B [ Py RT3k B 5
AR FDCVERICR o DR il 511 P e 5 sl A 2 B
JE TP B e LU B K AR AR MR 22 0K, S B S Y e Y
FLU i BRI , §5cre SRR H TR S P A S 00 8h
TSR] L A aligek TR 515 BERE , BT IGET 2K o

AW ST B3 v AT R 2 POS (FLU
VRC 3 Ff =MSHTE R Z57E N LK P Y254 E , B
TAA, SARVAESE, JUIRH LA L 3 Ry it i
PP SR AR I A AT L2436 FE A A , TCRe DA S 50
Jrik A TP EIERE BT TS ARSI 8]
B EE e L BRPERF R Jm ks, AT AL POS FLU . VRC
EER) 2 o NS (1) R o | &g ret e
SE 0k
[1] ENOCH D A,YANG H,ALIYU S H, et al. The changing epidemiol—

ogy of invasive fungal infections[J]. Methods Mol Biol ,2017,15(8):
17-65.

[2] LAMOTH F. Epidemiology and risk factors of invasive fungal infec—
tions[M]. Germany: Infection Management in Hematology , Hemato—
logic Malignancies,2021:1-12.

[3] I BRI b2 LR BRI 432, o el (2 M BT R TAR A 1l
WP AR £ (R 2R M L B S WA v 5 Ay 7 U (5
UAETTIL) [J]. AR RHRE,2020,59(10) : 754-763.

[4] 3K QT SKRERES AR, A5 LRIV BRI 259k BEAT DG R 1Y
g kR[] o E B e 225 2%k, 2021,41(9) : 971-976.

[5] DAVISM R,NGUYEN M H,DONNELLEY M A, et al. Tolerability
of long—term fluconazole therapy[J]. J Antimicrob Chemother, 2019,
74(3):768-771.

[6] LUONG M L,AL-DABBAG H M,GROLL A H,et al. Utility of
voriconazole therapeutic drug monitoring:a meta—analysis[J]. ] An—
timicrob Chemother,2016,71(7):1786-1799.

[7] ASHBEE H R,BARNES R A,JOHNSON E M,et al. Therapeutic
drug monitoring (TDM )of antifungal agents:guidelines from the
British Society for Medical Mycology[J]. J Antimicrob Chemother,
2014,69(5):1162-1176.

(2021-09-13 i )



