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ABSTRACT: OBJECTIVE To establish an internal quality control method for therapeutic drug monitoring of voriconazole
by HPLC-MS/MS and evaluate it by Westgard multi-rule theory. METHODS Voriconazole as analyte and fluconazole as
internal standard were weighed and dissolved in methanol. Then they were added into the blank plasma matrix according to the
plasma treatment method to prepare quality control products with low, medium and high concentration(80, 5 000, 8 000 ng-mL"™").
HPLC-MS/MS was applied to determine the concentrations of 36 groups of different quality control products from December
2020. The control charts of Levey-Jennings quality and Z-score were generated by Excel, and Westgard multi-rules were also
used for quality assessment. RESULTS The intra-day and inter-day RSDs of low, medium and high concentration of
voriconazole quality control products were 4.9%—5.3%, 6.0%—7.1%, respectively. While the extraction recovery rates of internal
standard and voriconazole were 110%—112%, 98%—112%, respectively. This met the requirements of Chinese Pharmacopoeia for
the detection of biological samples. The results of Levey-Jennings quality control chart and Z-score quality control chart
indicated that the concentration detection results of the 36 groups of quality control plasma samples were all within the
controllable range. CONCLUSION The establishment of internal quality control system for therapeutic drug monitoring of
voriconazole can effectively improve the accuracy of blood drug concentration monitoring, and provide more accurate clinical
individualized medication.
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Fig.1 Chromatograms of voriconazole(A) and internal standard(B) of blank matrix
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Fig. 2 Chromatograms of voriconazole(A) and internal standard(B) at a concentration of 0.25 pg-mL"™!
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Fig.3 Chromatograms of voriconazole(A) and internal standard(B) of test sample

H 1 d RS 3 dtE, BHIEATERME 6 Ik, B H N
K% 535k 2 d &R 1AL, PATHERAE 6 IR, 3T
T RS2 R o I 25 SRR A b [ 25 B 2020 45
FS (U508 )Xo A A it A ) 23K (— i RSD < 15%,
EE TBR RSD<20%), Z5HRIE 1,

2,53  FREUENSCRIAE  BUREERCH e .
fi£(0.8, 50, 80 pg-mL-")WREE R IE=A, LA
7 R TR ¥ (1) 428 A B i M35 i JoR b v I8 (3 A L
KW R 1 3 ST 8 DTvE A 38 Bl 2 Y e
T FHR B AT LU, TATINE 6 M AE e THEEAIK.
W VR AR S ELRCR , AR 1,
2.5.4 e BTEEEEIFN RS Westgard ZHLI
FSHY R, BT 6 M 12s/13s/22s/
Rus/41s/10x, DA B kR a0 vk B 5 {5
HRAE X 28D Ju N ; Q&S Ls KA 1 DR
FESIE (B X £2SD; @RES: Lis A —4
A RE S E (BB X 38D 205 T A 2 MiELE

JE PR I R (EHE T X £2SD5 Rus 2R AHAR 2 45
P L S (BB 48D, B — AN #s it x +28D,
F— T X -28D; 415 FRESE 4 NESET
PERE AN 2 (LRI X £SD; 10x FRELE 10
AT FE il (6 A * [

2.5.5 %4 Levey-Jennings JHifs /& X} 2020
AE 12 H 36 dAMRST ML, . R B B K
FEM AT ARG AT, TS B STE 430 R
(81.614+6.27)ng'mL~", (5 473.102+310.75)ng'mL",
(8 262.376+437.08)ng-mL~", AHXI 51w 22 (RSD)
IR 7.7%, 5.7%, 5.3%. LI BY A i 4]
BOABE AR, D2 W B A AL bR, X HHRME, X +SD
hELZ, x £2SD RS, X £3SD RIS,
K H Excel 314442 1] Levey-Jennings JFifi [&] (12131,
SEIRULE 4, 36 AL T R, KRR ) S5
JERIE N 69.59~96.40 ng-mL-", Fvfe i ST
{4 4 748.58~5 973.63 ng-mL~", 1= v J& S0 Bl

R fRaL R AR & 200k E B B R B R B8R BB (n=6)

Tab. 1 Precision and extraction recovery rate of voriconazole quality control products’ concentration(n=6)

BRI HM H [a] PRI/ %
ng-mL~! W7 ff/ng-mL! A% RSD/% W7/ ng-mL~! K% B RSD/% AR R 37 nse
80 85.75+4.29 5.00 79.09+£5.61 7.09 110.85+3.38 97.73+£7.27
5000 5529.69+292.08 5.28 5491.92+335.33 6.11 110.08+4.27 111.60+4.86
8 000 8 437.18+412.00 4.88 8 196.01+492.27 6.01 111.80+5.01 105.89+5.30

P E AR 2 2022 48 7 A5 39 5 14 1

Chin J Mod Appl Pharm, 2022 July, Vol.39 No.14 - 1877 -



100.42 -

W /ng-mL™!

94.15 2
87.88 —W
81.61 |-

7534 |-

69.07

62.80

6405.35 -
6 094.60

1 1 1 1 1 1 1 1
123456789101112131415161718192021222324252627282930313233343536
RIR LT3 h () A

e /mg-mL™!

5783.85 -
5473.10 -
516235 -
4 851.60 '

4540.85 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il
12345678 9101112131415161718192021222324252627282930313233343536

IR A (125

9573.62 -

9 136.54

e /mg-mL™!

8 699.46 -

8262.38 -

7 825.30 M
7388.22 $

6951.14

Il 1 1 Il Il 1 1 Il
12345678 9101112131415161718192021222324252627282930313233343536

R L R R RIS

B4 g, . ®IKERE & Levey-Jennings i 1%

Fig. 4 Levey-Jennings charts of voriconazole quality control products with low, medium and high concentration

{4 7297.89~8 975.25 ng'mL~", %, . muksE
D7 (35 R e th AR A 4 . TEBEAT Y 36 48R,
Rk B B (A 144 THE, 22 1 TH0E
9512 AN EIEE A 96.40 ng-mL~', #it ¥ +2SD
(94.15 ng'mL™), $#EREE 1R, PREFREEDE
17 AMETERE, 19 AETHME; 5 25 e E N
4 748.58 ng'mL~!, ##Aid X 25D (4 851.60 ng-mL™"),
PNES 1R, mREE B E A 20 ML THE,
16 A~ FHEAE ; 56 25 ASIE ok 7 297.89 ng'mL,
Hk x —2SD (7 388.22 ng'mL™"), $EREL 1K,
2.5.6 il Z-FUnER CEBAFIR. w3
AR BT ) B e (G 2 s Bor, 4
il 7E A s AT He g, T DA s S 5
MR G R ZE SRR 2. Z 0 8=(x~X)/SD, xi Hh
50 WllE E, X AFTA N EEAE, SD hT
AMEENPREZE, 45 RILE S5,

- 1878 -

Chin J Mod Appl Pharm, 2022 July, Vol.39 No.14

—— R —— PWRE — WWE

1357 91113151719 212325272931333536
FiEmEA S

Bs5 RIELK. &, BRERER Z-45 KR EE
Fig. 5 Z-score charts of voriconazole quality control
products with low, medium and high concentration

MG Westgard ZHLN, M H B 2<Z<3 &}
—3<Z<-2 W, Wik 1,s FAW), Bt 4 7>3
B Z<-3 B, MBI s BN, Rpoeds; MLk 2
W 2>2 8 Z<-2 Wf, WIS 2o B, RIJeHE; 24
HESE 2 K Z Z I Z{H>4 B, Wit Ras B, B

o E AR FH 22 2022 4F 7 A4S 39 B4 14 1



¥ ML 4R 2>1 5 Z<-1 B, Wi 41 B
W], BPeE; MLk 10 IR Z2>0 5% Z<0 B, Wit e
10x FL0, BpJeds. mE s argn, ik, #. &34
WK PR MR EINS, HER S Levey-
Jennings Jiuy%E FI45 R R FE—30
3 Wig

HE ) TDM BE4LRE T 30 248, BiE L
R EIT AR TR UL, TDM GUg i 7Eh
HATHEN, 2010 4F 12 A, JRIAREI R T (=,
SREEE RPN EI VAR EGRAT) ), Bk
SR BE e 24 R B (B 2 2 ) I T 4% 1 24 ¥k i
W 2% 5 € =i A BB P a bR St 4 ) (2011
W) ) A1 CEETF AL 25 3545 BRALE ) A e
B 97 LA B AR AR 25 253697 T S m iR 5
W, T TDM S TF A 45 259697 I 22 i LA
CHUB 250G RIS, 48 T B2 (2015 4FRR) Y EEsR
RETF AT DU TR 24 0 it P FIVRE IR R8T 19 00 245 R 32
W, R TR, SR RS2y i BT
A1, TDM 7ESRAR BT AL v %) S 22 AR s i
HAl, TDM 1Y 3 ZEH AR T Bl £5 B R G e il
FR | BRI E B | BT B R A
BCHER . TDM 1) & J' )7 I i AU R BR T 254
M 259 FEAE R4, TR S 258h%% . BERZ3)
UL R 23 R 2 AR S A, DT B A v s 4
ARG, R kR

£ TDM , Ju 4 e il Ak 45 24
TR, X TDM 5% PN i 4 il i e
H %, Levey-Jennings Fif% G Z 58U £,
iz [ Westgard Z RN BG4 T N B P2 i 0P Ah
HATEEE X, Westgard ZHI N PRS2 1 ik
FE 1as/135/225/Ras/41s/10x HLNZE S Levey-Jennings
o4 R FN i o 25 SR T ml 45, BRI R o,
Al DIAR G b e B IR 2 M R Gk 22, A RAR
P RCR R AR IR R e ). HAT, BT
1E TDM % N e o0 i s 21 o

ABEFEHT T 2020 4 12 3RS HEmE Ty
P RETTAR. P 3 RO BT I A
PSS, 250 R, R % B AR B MR A
HhE 245 2020 A RR PO AR PR A BT B9 K
TEN H Westgard 22 K0 B IS PEA AR 5250 2 AR 37 5
s TDM = N R OLET, Levey-Jennings Jii 45 4]
L Z-5r B0 BB R R e 25 R AER . Py & 3

P E AR 2 2022 48 7 A5 39 5 14 1

ML 1 WEE, ZILEMR, . &
WL 1 B, FoR MRl AE SRR S Be i i1
BefEiRzs, (HAEET RN, RIAARB I E
F8 3 PN Jo e A 1 5 1 DRIE T i 24 9 R S ) VA
P ArEEYE, il RAMARAL S 2GR B T ARG S
A

REFERENCES

[11 XIANG J, YU Q, LIANG M Z, et al. Determination of
voriconazole in human plasma and its bioequivalence by
HPLC-MS/MS[J]. J Sichuan Univ: Med Sci Ed(PU)I| R 252447 :
BE2£0iR), 2018, 49(1): 102-106

[2] SANDHERR M, MASCHMEYER G. Pharmacology and
metabolism of voriconazole and Posaconazole in the treatment
of invasive aspergillosis: Review of the literature[J]. Eur J
Med Res, 2011, 16(4): 139-144.

[3] GROSU H B, BASHOURA L, OST D, et al. Critical Airway
Obstruction due to PseudomembranousAspergillus tracheitis[J].
Am J Respir Crit Care Med, 2014, 190(11): e65-e66. Doi:
10.1164/rccm.201405-0895im.

[4] LUO X Q,ZHAO M F, QI F, et al. Study on drug interactions
between voriconazole and commonly used clinical drugs in
patients with hematologic diseases[J]. Chin J New Drugs Clin
Rem( EH 25 5% FK), 2020, 39(2): 108-112.

[5] XIE S, YE L, YE X, et al. Inhibitory effects of voriconazole,
itraconazole and fluconazole on the pharmacokinetic profiles
of ivosidenib in rats by UHPLC-MS/MS[J]. J Pharm Biomed
Anal, 2020, 187: 113353.

[6] EEERM, FRHE, BB R B EAYEIFHE 1
B, HhE 2R EZ, 2020, 27(15): 34-35.

[7] KAN Z H. Correlation study and clinical application of HPLC
and EMIT method in the determination of voriconazolein
patients plasma[D]. Jinan: Shandong University, 2018.

[8] DING J Z, LIN X Q, WEN Y, et al. Comparative study
between high performance liquid chromatography and
enzyme-amplified immunoassay method for monitoring
voriconazole concentration in human plasma[J]. Chin J Clin
Pharm( [ R 2524 24%E), 2020, 29(4): 266-271.

[97 JIN H B, DONG J, DING Y D. Determination of
posaconazole’s concentration in plasma by UPLC-MS-MS[J].
Chin J Clin Pharmacol("[EIfi PRZELAE45E), 2019, 35(24):
3241-3243.

[10] SMITH A, LEUNG-PINEDA V. Determination of
voriconazole concentrations in serum by GC-MS[J]. J Clin
Lab Anal, 2016, 30(5): 411-417.

[11] FFEZGH. POEB[S]. 2020: 466-471.

[12] k¥, LT, R4, . FIH EXCEL 2| 2%
PREC I SR PR D). W PRAG G 2435, 2021, 39(1):
61-64.

[13] M4, AR, S99 F. FIH EXCEL il /£ “Levey-
Jennings” Tt 2 I #I[J]. EPrAG I EE2E A, 2015, 36(5):
694-695.

[14] FHEWE, B4R, XVEE, 55 RENGST Y IR IR S R
B, ) ERIREE2ER, 2016, 33(5): 910-913.

Wk H 1 : 2021-04-23
(CR3CTT % WAH)

Chin J Mod Appl Pharm, 2022 July, Vol.39 No.14 - 1879 -



