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HPLC-MS/MS Determination of Concentration and Pharmacokinetics of Venetoclax,
Voriconazole and Posaconazole in Plasma of Patients with Hematologic Malignancies*
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ABSTRACT OBJECTIVE: To establish the high performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS) method for the determination of venetoclax, voriconazole and posaconazole concentration in the
plasma of patients with hematological malignancies, and to perform pharmacokinetic studies of venetoclax combined
with voriconazole or posaconazole. METHODS: Venetoclax, voriconazole, and posaconazole were detected on the
Shim-pack VP-ODS/C8/Phenyl column (150 mmX2.0 mm, 4.6 pm) with 0. 1% formic acid methanol and 0. 1%
formic acid water as mobile phases in positive ion mode. Blood samples were collected from 33 patients who were
taking venetoclax with voriconazole or posaconazole simultaneously for drug concentration testing after multiple doses in
the First Affiliated Hospital of Zhengzhou University from Sept. 2022 to May 2023. RESULTS: Venetoclax,
voriconazole and posaconazole showed good linearity ( R*>0.99) within the blood drug concentration ranges of 0. 05 to
10 pg/mL, 0.05 to 10 pg/mlL and 0.025 to 5 pg/ml, respectively. In combination with voriconazole or
posaconazole, the main pharmacokinetic parameters of venetoclax were as follows: the AUC,,, was (55.92+25.66)
and (81.30+55.64) (pg-h)/mL, and the CL/F was (2.16£0.98) and (1.61+1.10) L/h, respectively.
CONCLUSIONS: The method is simple, sensitive, and accurate, and can be used to detect the concentration of
venetoclax, voriconazole and posaconazole in the plasma of patients with hematologic malignancies.
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1.1 ##
1.1.1 4% %%: Prominence LC-20A % &5 &0 AH €4 3% X ( H A<
Shimadzu A 7 ) B35 APT 3200MD™ I = T U £ FT R 1% ( 25
[ AB Sciex 22 7l ) ; FRESCO 17 # & A R & O AL (£ H
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L1.2 25100 iz se i (LLEE>98% ) , FR 7 eme ( 2l >
98% ) FITH > M (4l 1E>98% ) H |13 B3 A AL RHE AT IR
Pt AEZRTERL-d8 AR ST HEMR-d3 FNA TS HEWE-d4 A5 A A -
TEHLTE YRR A BR A A | 1 i sk A MRk A BRA #
FINEEKR Toronto Research Chemicals 23 ), F % fy 43 #r &, H
BR R Al 4tk 28 Milli-Q /K 4lifk R 45 ( 3& [ Millipore 23 7))
At
1.2 FHik
1.2.1 A&k G H R A Shim-pack VP-ODS/C8/Phenyl
(150 mmx2.0 mm,4.6 pm) . FBIAH, A F°8 0. 1% HRK, B
FH 0. 1% F 2 P 5 Yk 0 Jr XA 8 BE VR BE, 0. 01 ~ 0. 50 min
(30% B~75% B) .0.50~3.00 min(75% B~95% B) .3.00~
4.00 min(95% B) 4.00~4. 10 min(95% B~30% B) 4. 11 min
(1) o WK 0.4 mL/min, AEIR K 40 °C, [ Shatb B a8 iR
94 C L AHTETIAI A 4. 11 min, #EEER Y 10 pl,
1.2.2 UM BTN B2 B T1b (ESD) i B I, 1E B
T B T URIRE 500 °C ;R SRR N 4 psi, A AUE
WA 5 psi, BALS RGN 60 psi, S BIINIVE 3R 60 psi; B
FWEEHEN 5500 V, AffEREE OBEENR 15 V, AHBER
10 VT N Z RO I, EEBHOLE 1,

x1 SIS RMEKENSE

V] (RERE/min BT (n/2) FET(w2) FEBR/V REEE/V

E H TR 2.9 868.6 013 80 55
A% S di-d8 2.86 876.6 329.6 90 62
RIT e 2.76 350.2 281.0 35 40
RIL -3 2.75 353.2 284.0 35 40
TR 3.36 701.3 127.0 80 90
D HEME-d4 3.35 705.3 131.0 80 90

1.2.3  VEVRAOTC ) K 2 FR AR 2% va B AR 37 BRE W AN 1D e
WA T A, 43 0 P PP BT AR MR B A 1 mg/mLL (A6 A
BGE HAf & TR A J5 P B2 Jf R R 159 81 7 AN e K
SRR A 2 TR IR W, B 10 L A ol 2R T 1R TR R
90 pL 75 I TR A, 15 B2 4 5o B RMR 37 s vk Ji 55 o 50,
100,500 .1 000 .2 000 .5 000 1 10 000 ng/mL, J17> HEME Fy 25
50.250.500.1 000.2 500 #1 5 000 ng/ml K Z& 7 bx 1 i £ %
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2.2.2 2Pk E R T RR RS RS ARG S,
Y% v pL AR ST REMEFTYE VD R 43I HE 0. 05~ 10,0. 05~ 10 F1
0.025~5 wg/mL JEEIN R* #1>0.99, L& B HEaE, 4%
SERL AR ST HERE FNTA V> BEME 7 LLOQ  LQC . MQC il HQC ¥k &
T A PO R 8] R B (AEXTR 5, RE) 7E-5. 14% ~ 5. 14%
W3 RSD $9<9.10% , L35 2.,

2.2.3  PRIBURIC SR AL RN . 4E 4% e fir | AR 37 s AT T
FREMETE LQC MQC 1 HQC (:(zr;mﬂ%m%lﬁxﬁ(r“f 100. 0% ~
100. 93% ,RSD < 11. 52% ; $2& B[] L 3R FE 94. 04% ~ 104. 06% ,
RSD<7.32%, #E%s sihi-d8 th 7 FEWE-d3 FNIA Vb BREwE-d4 43

A% B i} 8] /min
F2

PEBERTIZS I 508 2026 £E45 26 55 1 3]

®2 SWHENNR P EREMEEE

e, PR/ e RE/% TR RSD/ %
(ng/mL)  HW(n=6) HE(n=18) HWN(n=6) H(n=18)
AA it
LLOQ 50 -4.35 -5.14 9.10 6.50
LOC 100 428 1.23 1.37 7.06
MQC 1000 4.01 4.51 3.93 4.06
HQC 8000 -2.52 -1.58 5.74 3.76
R B
LLOQ 50 -0.72 -2.78 2.78 5.20
LOC 100 3,93 0.60 3.31 6.75
MQC 1000 1.53 2.61 3.77 3.88
HQC 8000 -2.04 0.48 6.21 4.78
TV R
LLOQ 25 5.14 -0.84 4.28 7.4
LQC 50 2.00 -0.99 2.43 5.30
MQC 500 0.54 1.17 0.91 2.8
HQC 4000 -2.26 2.97 5.04 5.16

J7E 500,200 1 300 ng/mL ¥ B T A L L ZL R £ 100. 02% ~
100. 15% ,RSD < 3. 51% ; $& B [u] W K AE 94. 58% ~ 106. 2% ,
RSD<7.84% W3 3,

F3  SHTHITEA M B Bk R A0 B 2

Febske TR/ KB (n=6) BRI (n=6)
(ng/mL) /% RSD/% Hl/%  RSD/%
E TR
LQC 100 100.93 9.47 95.53 3.85
MQC 1 000 100. 13 3.33 94.78 3.07
HQC 8000 100. 13 ) 94. 04 4.07
U TIH-d8 500 100. 02 1.37 106.72 7.84
RS BEme
LQC 100 100. 00 3.30 95.45 4.86
MQC 1 000 100. 00 1.07 97.98 1.87
HOC 8000 100. 03 2.07 94,67 3.29
R -3 200 100. 15 2.63 94,58 3.64
HERZ L
LQC 50 100. 20 11.52 99,70 7.32
MQC 500 100. 05 3.04 104. 06 4.41
HOC 4000 100. 00 2.02 102.30 42
TR HE -4 300 100. 06 3.51 103. 68 3.47

2.2.4 FEREATEEPE. MRIE S 50 we/mL Y 4SS vE BRI AR 57 B
M VR R 25 g/ mL RO D S I YRR S, RS O
10 %A1 100 f5 2 )5 , WERAJEAE 1. 04% ~ 10. 98% ,RSD<7. 0%
2.2.5 FEEME.LQC M HQC 7EZ i (25 °C) it 8 h,-20 C
FACE 24 h,-80 CHUE 3 J& .80 C &M T 3 WZRRLIEER, LA K
JEPEJSTEFERERS (4 °C ) iU 24 h, 4EZS 5o AR ST e AT Vb
FRE WA () AR B AR~ 13. 53% ~9. 29% ,RSD<13.99% , W3 4,
2.3 PK 3R
I 33 B A, 30 18] 18 2 TR FH 4 7% S h RAR 7 e

,Hffﬂﬁ 1 BIZESS 3 H DR ™ 500 00 s 290 e ok 20 1 5 4 4%
TERLF D 2 50 me/d; T3 Ah 3 i fE IR 4 2% SR AT YD
FREME BE AN DGR L3 5, Zind i W 2, BeA A
i AEZE T AL 28 PK S AR 6, Fovh B ] 4 Zx T
(400 mg) FYBE AR T4 e sa b 1 W RAFSE S AR 37 HEmk
R vb e 2 PK 250K 7,
3 itig

AWFFE R HPLC-MS/MS 35 [a] B b A A 9 4k 4% s 4 Ak
7 SRR VD R AR A v B AT U A, B R Y R A
SR TEIGE I R b AR 4 2% v b e G = i L 2
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T4 HTEMEAMRFARLEFHNREREHE x5 ANOSITF4HE

A LQC(n=3) HQC(n=3) i i hiesy H L eE

® WEWHEE RE/% HR3EE RSD/% WEWIE RE/% H 0% RSD/% A R (n=30)  DE(a=3)

Yk TR/ PR R | %] 57.0(18.0~74.0)  59.0(20.0~59.0)
R4 CT)24h 9.29 4.50 9.00 3.23 T ek (S 0 (4D D0 0 (4D 050
N B %0 ‘e Ty @%ﬁﬁ{f?{” M) ke] 60.0 (40.0~100.0) 580 (40.0~39.0)
-20CTF24h 7.67 6.37 0.28 13.99 4 (66.7)
-80CF3M 2.53 3.16 -0.57 5.29 pn '3>
-80 C 3 Wik 1.88 5.29 5.50 4.01 LA B (%) ’

Rz e AMMR I (73 2(66.7
ﬁ#ﬁ(mﬂ“ 2B 485 8.50 3.4 Fé’fé*ﬁiiff%éﬂiﬁﬂemﬁ 226..7)) 020)' )
Ei$h 32 414 L 0.08 AR A L 26.7) 0(0)
-20CF24h 0.80 3.29 7.30 218 R A L5 1(3.3) 0.(0)
-80CTF3M -1.55 3.29 5.24 4,98 W 1(3.3) 0(0)

-80 C 3 ik -3.45 318 9.17 0.69 BRI R A 13.3) 0.(0)

D Hen RAEFME ; 1l 1 3‘3 1(33.3
W4 C)2A 0 0.35 6.30 8.83 2.43 ;g;iw/@xﬁeﬂﬁﬁﬁ/m% (3:3) (33.3)
EiR8h -5.83 8.16 4.83 2.92 b » 25(83.3 2(66.7)
=20 CF 24h 3.47 3.54 7.83 2.58 1 310 | (33'3)
-80CT 3/ =271 6.42 3.64 4.37 3 (6 '7) 0(0)‘

-80 °C 3 W 4.17 5.96 9.00 0.58 WAL/ (%) '
. 1E13E, BE Gt WL 18 (60.0) 2(66.7)
81 o fﬂ; 100 mg. 111X, S TR0 mg. 1F12% (n29) il 9(30.0) 1(33.3)
a ¥ E4E 0 hi100 mgy TH K, AP REME200 mg. 1H3IK (n=3) R 1(3.3) 0(0)
S & 2(6.7) 0(0)
= SRERA/ [ PR(TER) )
E FARHA (x10°/L) .6(0.7~65.5) 1.33(0.8~2.1)
& M/ (g/1) 825(53 0~138.0) 830(53 0~87.0)
E T /MY (x10%/1) 39.0 (6.0~470.0) .0(6.0~92.0)
® kR AR (x10°/L) 6(0~9.7) 0.45(0.37~1.65)
: z 5 5 = 1155 AUAT/ ( pmol/L) 58. 5(35 0~99.0) 56.0 (47.0~69.0)
aa‘raj/h WRFE B/ (ml/min) 104.5 (54.6~250.7)  105.3 (83.6~105.8)
s - WEREA/ (U/L) 18.0 (5.0~ 141.0) 33.0(19.0~55.0)
> Ao me: H%ﬁﬁﬁﬁig?) FARREAR (VL) 17.0(8.0~112.0)  16.0(14.0-26.0)
MEEA/ (/L) 61.3 (41.7~80.1) 64.3 (54.1~65.0)
g HEA/ (/L) 38.4(27.2~48.5) 39.9(39.5~40.5)
51
b A IREAKI
®

I 6]/
B

A 2 i B RS (R S R T VD R 5
B. {RSZHEMFIA T e
B2 HESsehn ASLERMEFNIA D BRI Y ZY R i 2k

B AT, A5G SCHR AR i T 4 4% S R 65 30 VD B s I 4 A%
SCRLAY PK AR AT A WS it T 2k 4% o bk 5 4R Sr
e i 2k 4% v A PR SR AR B g, 4k 48 v
(100 mg.1 H 1 ) BEETH YD FEME (200 mg.l H3IM)RERE
C,.. Ml AUC,,, 23l A (4.16 +1.61) pg/mL F1 (81.30 +

55.64) (pug-h)/mL, J2& 1 WA PRAFSE ") b 4 25 0 5E (400 mg .,
1 H 1) SN 2.01 F1 2.56 4%, 5 SCRRHE 1Y 1.93 Al

x6 HE ﬁhiﬁi&ﬂ%Aﬁ_L%ﬂ&”k R ERMETH PK S5

PK S50 YeR AL 100 mg R 37 HEE Y25 F AT 100 mgHTVDHEME Y2557 400 mg” HAEL (B2
/ (n=19) (r=3) (n=60) e T
AUCy /[ s, (pg-h)/mL] 55.92£25.66 81.30 £55. 64 = 31.8£15.5 1.76 2.56
C e/ (385, pg/ml) 2.91£1.25™ 4.16+1.61* 2.07+1.07 1.41 2.01
T o [ AL (G ] 8.0(6.0~23.0) 10.0(8.0~12.0) 6.0(2.0~24.0) 1.33 1.67
(CL/F)/(xts,1/h) 2.16£0.98 1.61£1.10™ 16.5+9.93 0.13 0.10
11/ (xts,h) 41.26£23.90 75.4 £68. 1 — — —
Cirough h/(x+s pg/mL) 1.71 +0. 86 3.19:1.72 — _ _
VE O RO S T R TR HEMEER IV BT L 25 SRR T, P<0.05, *"P<0. 01, ***P<0.001;“ " FR4UER 11 Robens' ) —" ERTHIE,

2.55 fﬁfii&“% A28 BRI (100 mg 1 H 1 W) HeA 1R 37 e me
(200 mg. 1 H 2 &) BE)G €, M AUC,,, 435 J9(2.91+
1.25) weg/mL F1(55.92+25.66) (wg-h)/mL, 73 51 &
VIPRY 1041 F1.76 1, EEEW,
Y23 TP A TR VD e e T AR SRR IR B 2 4 S P A

(400 mg.1 H

1K) e
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WA, TFREA R D R AUC A B EEER B
A% SRR BV R ML P A4S se b AUC i TR sohr ik &
PR S7 HEME 4] [ (81.30+55.64) (pg-h)/mL vs. (55.92+

25.66) (pg+h)/mL,P=0.155], FMIE R F HF 1 IH 70 5
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Society for Haematology and Medical Oncology ( DGHO) [J]. J
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