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Simultaneous Determination of Concentration of Six Antifungal Drugs in Human Plasma by LC-MS/MS

YANG Xuping, ZOU Sulan, JIANG Yan, LING Jing, DONG Lulu, HU Nan"(Department of Pharmacy, The First
People’s Hospital of Changzhou, Changzhou 213003, China)

ABSTRACT: OBJECTIVE To establish a LC-MS/MS method for simultaneous determination of the concentration of six
antifungal drugs(fluconazole, voriconazole, posaconazole, itraconazole, hydroxy itraconazole, caspofungin) in human plasma.
METHODS The plasma samples(50 pL) were precipitated with methanol containing isotope internal standards. The
chromatographic separation was performed on a Kinetex Cis column(3 mmx100 mm, 2.6 um) using a mobile phase of 0.1% formic
acid-water(containing 5 mmol-L~' ammonium acetate solution) and 0.1% formic acid-methanol, at a flow rate of 0.6 mL-min".
The injection volume was 5 pL and the analysis time was 5 min. The detection of the analytes was performed by electrospray
ionization in positive mode by multiple reaction monitoring with the transition of m/z 307.0—220.2(fluconazole), m/z
350.1—224.1(voriconazole), m/z 701.4—683.2(posaconazole), m/z 705.2—392.2(itraconazole), m/z 721.5—408.3(hydroxy
itraconazole), m/z 547.4—131.1(caspofungin). RESULTS The linear concentration ranges of calibration curves for six
antifungal drugs were 0.1-20 pg-mL~'(»=0.995 0). The accuracy ranged from 90.35% to 114.94%. The RSD of instruments
precision were less than 15%(20% at the lower limit of quantification). The recovery ranged from 71.99% to 90.38% and the
matrix effect was between 96.78% and 134.17%. The stability met the acceptance criteria for bioanalytical method validation.
The plasma concentrations of antifungal drugs in 25 patients with invasive fungal infection were determined by this method.
Tough concentration of voriconazole ranged from 0.70 to 12.94 pug-mL~', and fluconazole ranged from 4.57 to 12.64 ug-mL".
Significant variance was found among patients. CONCLUSION This method is simple, accurate, sensitive and has a good
reproducibility. It is suitable for clinical therapeutic drug monitoring.

KEYWORDS: antifungal drugs; therapeutic drug monitoring; plasma; LC-MS/MS
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Fig.1 Chemical structures of six antifungal drugs
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1.00 min, 40%—90% B; 1.00~3.50 min, 90% B;
3.50~4.00 min, 90%—40% B; 4.00~5.00 min, 40%
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F£1 FN4 LC-MS/MS W & % %

Tab. 1 LC-MS/MS measurement parameters of the
determinand
ey BEy  FET il i PN 73 1%?.’:? '
Jith/Da  Bif/Da  HJE/V  HJE/V  Wf[E]/min
F 307.0 220.2 28 80 1.64
KI5 547.4 131.1 30 90 2.04
SRz 350.1 224.1 27 85 2.14
THTD B 701.4 683.2 45 170 2.23
BRI 7215 408.3 50 170 227
Tty B m 705.2 392.2 50 170 2.42
fRS7HEmE-d3 3532 2243 30 100 2.14
HYHEME-d4 7052 687.1 45 170 2.23
DriliFEms-d9 7143 401.4 50 160 2.42
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Fig. 2 Extracted ion chromatograms of six compounds
A-blank plasma; B-blank plasma spiked with standards(3 pg'mL"); 1-fluconazole; 2—caspofungin; 3—voriconazole; 4—posaconazole; 5—hydroxy
itraconazole; 6—itraconazole; 7—-voriconazole-d3; 8—posaconazole-d4; 9—itraconazole-d9.
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Tab. 2 Linear ranges, limit of detection and limit of quantitation of six compounds in human plasma samples

&Y PR MR E(r) W PEE Hl/ug-mL! e PR /ug-mL! E R BR/ug-mL!
R e s Y=1.201 7X+0.000 8 0.999 0 0.1~20 0.002 0 0.005 0
R (EEzRE ¥=0.022 1X+0.000 7 0.995 0 0.1~20 0.020 0 0.050 0
R 37 e Y=1.682 1X+0.072 7 0.998 3 0.1~20 0.000 2 0.001 0
TV FEms Y=6.521 7X+0.226 8 0.997 8 0.1~20 0.000 5 0.002 0
PR ILA h e ¥=0.609 1X+0.017 2 0.996 2 0.1~20 0.002 0 0.005 0
B e Y=0.682 7X+0.014 8 0.998 7 0.1~20 0.002 0 0.005 0

BRI AR ] 90.35%~114.94%, BRER PR
b B AN K 25 BF RSD<20%4h , HiAy 4% e B 14
<15%. 7RG B RS ERG 25 B A A AR IR AR
Y5 T AT BT 22K o
3.4 FREEURTISC R RS BN

DAAZ A IERT, ARlmA “2.37 WF
MY TARW, BoRsfR. . w3 AR
ﬁﬁﬁ,AAKﬁm¥6m,#“MﬁmFﬁ%
A PRJE HEREHT, AFEIREI D AR 415 53K

ANZHIMHK, FTERAVES, ﬁL@M*WAﬁ
P UAEW, BRI, . @A, A
FEK 6 1y, JRsLBRER “2.47 TR ik, #EEE
ST BIRF I AW TR AR Ao, AR A1/A42 SR HEHRA]
W, 458N 71.99%~90.38%, RSD ¥j<15%, 4%
T UL 3, FEBHIZAE i A A B 8 T R i)
PEH T D3 DBl A28 MR AE S 5L o,

=3 OAMBAEART 6 Lo M52 BUE MR R Ao & RO 4R
Tab.3 Recovery rate and matrix effect of six compounds in
human plasma samples

st/ filiﬁ’/l ffii‘jf) RSD/% %ijg/ RSD/%
S 0.3 7223 7.33 97.75 9.43
3.0 75.56 6.09 115.08 11.66

15.0 8240  11.18 105.88 14.18

RIH 0.3 7199 10.05 96.78 13.74
3.0 7548  10.49 115.55 13.34

15.0 8353 10.77 114.53 10.56

ey e 0.3 83.16 3.54 127.98 14.06
3.0 83.27 7.49 130.82 13.11

15.0 82.30 3.09 115.49 9.36

T VD s 0.3 82.16 439 133.32 8.72
3.0 80.25 7.88 119.98 6.18

15.0 87.89 475 111.23 14.83

A LA I e 0.3 9038  14.72 128.75 13.73
3.0 83.56  12.88 125.48 12.52

15.0 82.46 1223 133.53 14.82

{3t e e 0.3 79.86 5.20 131.59 10.94
3.0 82.05 7.09 130.36 14.80

15.0 82.96 427 134.17 13.53
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TR 5 A B, R AL BRAF A REAR T A Sk AR AR
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e 4.57~12.64 pg-mL~"' o HrPA 10 1] S8 E BEER ST
FEMRFR KR T 200 mg bid BFHZ 5%, SRS
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Tab. 4 Patients’condition, therapeutic regimen and results of tough concentration determination

5 YL VXA ETWE S W /g -mL!
1 it ERubsN | AR SZFEME 1.v. 200 mg bid 12.94
2 i it & A AR 37FEmE p.o. 200 mg bid 3.17
3 JiES . A PR IE th & A AR SE HEWE p.o. 200 mg bid 4.13
4 i g N | Bl FEME p.o. 20 mL bid 0.88
5 it Hh 2 AR 3L FEME i.v. 300 mg bid 5.71
6 i 8 PR 2B b B FEHEME i.v. 600 mg qd 12.64
7 Jiti #8 it TR SZFEME 1.v. 200 mg bid 0.70
8 Jiti #8 M IR TR SZEEME nasal 200 mg bid 7.91
9 it ERubsN | TR S7FEWE nasal 200 mg bid 5.01

10 J it it & A RS FEmE i.v. 200 mg bid 6.20
11 WA PR IE 5T M 22 R T AR SEHEME i.v. 200 mg bid 1.17
12 ATSIES SRRy | FUFEME i.v. 400 mg qd 4.57
13 Jili B . P& 5 R ST HEME i.v. 200 mg bid 2.06
14 it Hh 2 AR3L FEME i.v. 200 mg bid 8.96
15 W PR IE A VP HEME p.o. 5 mL tid 0.26
16 W PR IE P B 22 e B T FEUHEME i.v. 100 mg qd 8.40
17 i it A AR 37FEmE p.o. 200 mg bid 1.47
18 it it e TR SZFEME p.o. 200 mg bid 2.40
19 it 58 th & A AR SEHEME i.v. 200 mg bid 4.60
20 i T BRI AR SE M i.v. 200 mg bid 5.89
21 it Pl pis: 3| SRR i.v. 200 mg qd 6.13
22 it 58 th A A RS HEME i.v. 160 mg bid 5.03
23 JiliEs . Wil e PEA AN ARSEFEME 1.v. 400 mg bid 12.32
24 it ith 2 B RS HEME i.v. 200 mg bid 6.89
25 PR A RS WIRIE it T TR SZFEME 1.v. 200 mg bid 1.94
4 g M B E i, BIGNESE T, SR

H A — M 2 U 1 B 25 S B0 L TR 25 ) il 24 vk
BE R W 7 vk R B % ik . HPLC I
LC-MS/MS. A 1 1iff 2 I RAG X T EAff 1 . B2
PERREPE B R, ABESE ST T —Fl R A 5
Mg rh 6 P BT A 25 B LC-MS/MS 7
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W RS R R DL R R IR . AR T O RIE
) LC-MS/MS J5 ke, 205 P A X} 52 4 Jre 2|
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FE, BRSSO N R 22 FIRRAR A . BbAh, il
T B[R] R DTSE B AR RN T e ], 3 AR AR Y
P TV RO B, il G T R N
Ko AT BRARA AR AL BN (W 5E ], AR T vk
I TRV 28 P9 AR X R 00 42 0 5 HEA TS I o AR TR
TFHAACA Y, FaE R 3 A 2548 A 55
P AR, R AU BISCR | B RR
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Jfifit TDM $i s 25 A 3 f e 1% . TDM
IRVE N B — RN B, 5 B B T LT B 45
PO R BR T 80 % 50 00 = 3 A
NBiP 224, 025 BB AN A DU () AT B K
Wi H AR R (SARS-CoV-2))F T B J& ik
WRTE . XA RIEURR, BRAECESN, 56 C.
30 min, &M, 75%4BE, SEIHEEN . RO
FIVGE AT 55 B 1 70 249 T A ORI i 21T, 56 °C
30 min KB INRFEASE B R T BT HK
T 1 1] BB S5 1) 245 400 1R Wk 88 % AE W 3k o i 2 i
TPt TDM Kl ARG, DL % 8% 40 F IFE
MIFEATRETE . BERAEN R R, 56 C .
30 min K K I ML2EAEANT LC-MS/MS 4K 37
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