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A Simple and Rapid Determination of Voriconazole
in Human Plasma by HPLC with Fluorescence Detection
and Its Application to a Patient
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Abstract

Voriconazole has been approved for treatment of invasive fungal diseases, especially aspergillosis.
Plasma voriconazole level is considerably variable in patients. In a previous study, monitoring of the plasma
voriconazole level is important for assessments of efficacy and adverse drug reactions such as liver dysfunction.
A simple and highly sensitive high-performance liquid chromatographic method with fluorescence detection
was developed for the determination of voriconazole in human plasma. Voriconazole and naproxen as an
internal standard were extracted from plasma with ethyl acetate. They were separated by Capcell Pak C18 MG
column with a mixture of acetonitrile-25mM phosphate buffer (pH 3.5) (42: 58, v/v) as a mobile phase, and
were then detected with a spectrofluorometrically at 372 nm with excitation at 254 nm. This method was used
to determine the plasma voriconazole concentration in a patient on voriconazole therapy.
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B R a3 F V= VIRENET XAV F I RE G CERERRIEIEOBRIRE L LTHEH IR TWw 275,
HEGEMEME LOFBEEZSIZSEZY. LoT, RV aF V- V2P 2REHEMT 5 720I123HY
MmHEENEE= %) >~ (therapeutic drug monitoring :TDM) #4179 Z &SI T W5, 4, 4
I ECRERMBERRY) 2 F V- VOREEEREL, BELLZOTHRET S, KV I FV—VBLY
F 71 ¥+t > (internal standard substance ; IS) FI4EH X Y FEE T F VoA THIBWEETH Y, » 5 41
Capcell Pak C18 MG column, B®jEZ 7t b=+ VU )L :25mM Y ~ ERIEHEE R (pH 3.5) = 42 : 58 (v/v)
Wz, HNB X OH BEBNIEBREZ 21 10.5%, 11.0% LT Td o 7z, A &l i T REiC
MHEFRY) T F V= VREOWENTIETH Y, HEMEE L THEOTHEHATHL LEZONS.

¥—7—K:RUFY—J, HPLC, EItikH, MiEHEE
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K1) aF v — v {(2R, 35)-2-(2,4-difluorophenyl)-3-
(5-fluoropyrimidin-4-y1)-1- (1,2,4-triazol-1-yl) butan-2-ol;
VRCZ, {1 (A)} FERAMIIZB T, BEgGo VT
ATH—VEGKEEHETLZ LX), PIEEEHAZ
RY. ARIFTIE 2005 4E 4 HITAKE I, RBREWET AN
VI ZNE 72 & EAE ST EHA T E W RGOS & L
THEHEIN TS, VRCZ i FIZHFE o CYP2C19 K Of
CYP2C9 TU# S % %, CYP2C19 i3 AFIZIEX,
7 37 AT poor metabolizer 23% 1. 4512, @RIcH
WCIXBER O MAETIREOEBARE WD, 2, K
ANTRIFRIEEZET 20 T2, VRCZ #1k % #) 10912 H
T353R EE=%1 7 (IDM) 2SLETH
%3

VRCZ @ il % #: £ L T, HPLC-UV* " J% 0° HPLC-
MS/MS #: #1553 p 5 S T 5. HPLC-MS/MS #:
R CEIREICEN TV 225, FEDEN 2 IS
F# S LE O THEOHEICIZE S v, HPLC-UV
FIRE R OREIREICZ L L, 22ORE EAHMmLSE
DR 2 LI % 63 2§ 2. HPLC- 806k 'V ig,

INLDORTENTWAS., Lo L, Michael %051,
LT NEEEY AR S TB 59, —#Kic
FHTEIERTERY, 22T, SR TV LN
B g (F7udtr) & Hwvzidh VRCZ o fififil
HEOGKN - HPLC 32 % L, BE oIk VRCZ 1
e 247572,

VRCZBIU (S) - () +7uxtr (K1A)B)
FADEMSE T (k) X OBALZ. 7b=bUN,
FEEE = F v B X R 8K 11X HPLC | %2 JHwW/z. Z ot
ORI IR 2 L 7=

2. BERRS LUAIIZEYE DES

VRCZ i %5 13 VRCZ 8.00mg # 7t b= M) L iZ
WL C10mL & L7z FERICNE DR (IS) &L
T - F7uFtr762mg% 7 b= VLI
WHLC10mL & L7, ShoDEiRiEehEN4CT
B LD D 2 AMIBLETH 572,
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1 VRCZ (A) &Fr7Oxt> (NEKMEEYME ; B) 1b¥4E
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3. BRERAXZ24— KDREH

Wi A & ~ % — Fid VRCZ E# i (800ug/mL)
7R M= MYNTHRL, X7 V74 7THREAOILE
H s B ¢ 0.05, 0.20, 0.80, 3.00, 7.00pg/mL & 72 5 X
I L 7z,

: :WE#EE%%&U‘;EU E ks

HPLC TR BEICIEHY. L7120 K8 > 7B X O°H 7
LM%ﬁt@&%%ﬁvm:ﬁﬁﬁﬁAuu;ﬁ—Fﬁ—
F1Y v ¥ (KJ0-4282, Phenomenex) # 335 1 7= Capcell
Pak C18 MG column (5um, 4.6mmx150mm, Shiseido) %
Fii (1520C) THEH L. BE#MHETE M= YV
256mM )~ FRifRE N (pH 3.5) = 42:58(v/v) % 0.6mL/
min T L THMF %247 - 72. HPLC i A & 1% 15uL
f 372 nm (J§)#2 J% £ : 254nm) THRM L 72, VRCZ

IR ISICH T 5 ¥ — 27 (CR 6A Chromatopac
Integrator, Shimadzu) 25K 7.

5. KA

2mL o7 ¥ A bF 22— 7, MAEEE 200ul % 430 L,
50uL @ IS iAW, SafIRAb b & 2 KW 200uLl 3 X
0N 600pL O FE®E = 5V % AWK L, Vortex-mixer T
1o EmRET 5. w008 (5000xg, 10 43) %, BERE
IF V% 1omL @0 F 2 — 7125 L, 50T T
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WIEHZE S 5. Rk % 7 & b= MY )L 100pL (S F L,
15uL # HPLC 1Z7# A L 7-.

few NS SRR B 6K 5 74 7 & LCHeflt
BT

6. BEHLVEE

HAEBMEZ 005 08BXU7ug/mLiZhs X9
L L 72 VRCZ D I RAEHI D W T, KREIIDE S
M) ELERTHIEICL S TEHMOLA. $72, [k
OWEEETS AMICHEY B8 5 2 & CH M2 S5-I
L, BB e BlEnfE) x100% & L CEFli L 72.

7. BEE=R

745, B BE 159.5cm, AT 54.6kg.

%9 10 4EFTIC 2 BUBEIR M 2 Faf S, 3 AR RIS HEIR W
PEBHEIC & VBT FEA STV S, Y X 0 SiiE,
HURBRAR RIS TE 2 i s, IR 21T > Tz
2 SERNI IS M P2 B IR LE & 3B S, e R BRE)
MRICAT >~ MEFFAL, ERIFERL W2, 1TERT
D R F RN A FR, IR BRI A & Fafh S
ERERIEAE R & W S N MURDSFERE L, ARIMER
M%7 ) DBEMIILEEE Loz, S0, 7THIFY
VIR A HMICCABRE o7z, ABEtk, ERMEM %
%, VRCZIZX AW EZ G L 72,

BEEIT7Ta 7Y )= VROFTVTZ 7 ANV F—=b, L
AFOFTUyFMN)TL, AVRVO—)V, =7V Y
Y, TYITIV—N, WERBANV T T A, VVET
L, FNTTT4 v, R, TT7TIYATA, TIVI
Fvy s, FPIARAFHLAE, LRT7uFH Ty, FUFK
=vuaryxRHPTho 7.

8. BEFMERN

VRCZ % 600mg/day (1 H H), 400mg/day (2 ~10H),
300mg/day (11~34 HH) (ZTRMAL, 6, 16 HHIC
AR VLERRIMAE IS TR ZAT > 72~ T 7EICTHR
MEAT, HLPTEOAHEL, Aoz ile
T-20C CTHAERATE L7z, SREFENTHYEM X ) A
Wy rFEBICEOEHAICHBIL, HFmCTRELA
T, MHRERE 21T o 7.

AT W R BRI AR AT B RO HAS &
DEBEZITTn5h. RBEFG 412 2-0875)

& R

1. 7Y NI L4

f AMgE (A), VRCZ B X OIS % &% AMEEIZH
mU7z3k B) BIUVRCZIRAER (CO) XhiEs
N7z7u<x 77222187, VRCZOE =27 5%y
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1147, ISOE—=23% 1732 h, BEmAEL Y
Bonzua< 7T AIZBWT, NREWESB X Ol
DB L 2WEC— 7 IIHMB SN h o7,
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VRCZ

VRGZ

Detector response
Detector response
Detectorresponse

JLL_ AU [ WL

B i —_— —_— %
10 20 10 20 10 20

Retention time [min) Retention time [min) Retention time {min)

M2 AEOBMECLUBESNAZOTRITLA
(A) f@® AmiE
(B) VRC (800 ng/mL) & AEBIZHEY)E
(57.3 ng/mL) %ML fEH AMEFE
(C) VRCZ Wik 16 B B MARA#HI B miE

2. B

Hr A id VRCZ O IMAE R EE M § 2, ISO Y —
7 i & VRCZ O ¥ — 2 R X 0 sk 7z, Bkiiis
VRCZ it & L C 0.05 ~ 7 ng/mL OREEHP 2B T
B 22 B % L, BRI, y=1.49 x+0.181 Th 1,
MR () 13 1.000 TH- 7.

3. EusR
FERE T F VI X BRI Z K TISRT. W NOEE
IZBWTHERIZHEIE LTV,

F1 Mm#EH 5O VRCZ @YRE

Recovery (n=5)
% (mean+SD)

VRCZ added (pg/mL)

0.05 110+11.3
VRCZ 0.8 101+6.10
7.0 101+6.90

4. BEHLVEE

HAB L O H BB O W TSI LR 52 £ 21
RY. OBIEIRZEERE (CV) & LTEHMiL, HWNESL
i 3.7 ~ 10.5%, H B3k 4.0 ~ 11.0% TH - 7=
BUEEIE (CERME S BUEE) x100% & LCEMEL, HNE
BPEIL 86.0-103.1%, H B 80.0-102.5% TdH - 7=.

5. BEMEFRE

300mg/ HAkM o 16 HH ORI 3 L V31 HH
ORI T & AR 1.5 By #2123 VRCZ M4t i %
WELZ ZORRELRIITIRT

#3 HEED VRCZ mighiEE

Day blood (;ollecting Concentration
Time (ug/mL)
16 Right before dose 0.43
a1 Right before dose 0.41
1.5h after dose 1.35
% =

VRCZ 13 H 5 3 BER M B W AT OB HSE O, 3
MR 7 ERIEAE BB IS T 52 PR L LT
HHAIN TV LPEEREIER & L CFREEI HTE S
Twb. UL, VRCZ Mg BEMOET K&
{, LY OIERIEZ R 5720 TDM AR I TV 5,
Thbb, HMEOREREIEMLBERNT, NRE
BHOBEZUZEPSHLPIZR>TELT, TDM OE
FIIEEMTIE L2 D E Lo TS, ENE T HHE
IZBWT, MRS R AR L 7 E B o I i BE b
5 7HIZT_T 45ug/mL 282 TH Y, ZHPEEIC
BWT—20HRE LS. BUAOEENFHRIIIZIZ
100% TH Y, WK 2, 3 ATEFIREL 725720,
ZNLIECTOMPRE b5 7l E & iRt %4
HOMBIZEHTH S, L LadD, WEZIREL
T AT ER AR S TL 5 TICHMZ2ET 5.

A8l B L 720 %8 #3212 200uL op It 3 % FEER = F V12
X2 1 OB OATO.05 ~ 7Tpg/mL F THREL S
BEETEDSWRETH o 72, LA o T, HEHIRICH
75 HEGHT RN B RERT 7 SIS RETH 5.

#*2 AHPLCZMOHNR - HEZE®HS L URE
Within-day (n=5)

between-day (n=5)

VRCZ added (pg/mL)

Found (pg/mL) CV Y (%) Found (pg/mL) CVY (%)
0.05 0.043 10.5 0.040 11.0
VRCZ 0.8 0.80 3.7 0.82 4.0
7.0 7.22 6.2 7.05 6.5

1) CV: coefficient of variation



VRCZ i BRI O B%E (5 - i)

BEIGHETCLI»DENZZTTBY, WHIZ
600mg/ H, 2HHB X 400mg/ HZWRL, 6 HHIZ
VRCZ 1 H il B & SM R AR A TR Z Fifti L 72, &
icho722L25 11 HE XV 300mg/ HIZH#HEL,
16 H H {2 VRCZ Ifit Fp i B 2 & AR 4t & 23
EERER L. MEICERITIZ L, B (1~ 2pg/
mL) PUFCTHorz. &5, 31 HHIZ VRCZ [
HEZTV, BREROEEDZ LW L2535 HH
X 1) 400mg/ H~¥& L7-. ¥/, VRCZ %5 -Bthni o
SIBHMIE b, FRGRE (ALT, AST, y-GPT) (djiix s
HAEDIEFHFANTH - 72,

AP E S IEF M R, LoD BIKE I mEE R
VRCZ BEOWEAMWEETH Y, HESHEE L THD
THEHTHLEEZOLND.

51 B X &

1) Britzi M, Bialer M, Arcavi L, Shachbari A, Kapitulnik
T, Soback S: Genetic Polymorphism of CYP2D6 and
CYP2C19 Metabolism Determined by Phenotyping
Israeli Ethnic Groups. Ther Drug Monit 22: 510-516,
2000.

2) Purkins L, Wood N, Ghahramami P, Greenhalgh K,
Allen M]J, Kleinermans D: Pharmacokinetics and Safety
of Voriconazole following Intravenous- to Oral-Dose
Escalation Regimens. Antimicrob Agents Chemother
46: 2546-2553, 2002.

3) Bartelink IH, Wolfs T, Jonker M, Waal M, Egberts TC,
Ververs TT, Boelens JJ, Bierings M: Highly Variable
Plasma Concentrations of Voriconazole in Pediatric
Hematopoietic Stem Cell Transplantation Patients.
Antimicrob Agen Chemother 57: 235-240, 2013.

4 ) Smith J, Andes D: Therapeutic Drug Monitoring of
Antifungals: Pharmacokinetic and Pharmacodynamic
Considerlations. Ther Drug Monit 30: 167-172, 2008.

5) Yamada T, Mino Y, Yagi T, Naito T, Kawakami J: Rapid
Simultaneous Determination of Voriconazole and Its
N-oxide in Human Plasma Using an Isocratic High-

—233—

Performance Liquid Chromatography Method and Its
Clinical Application. Clin Biochem 45: 134-138, 2012.

6) Sangsiri K, Chayakulkeeree M: Rapid High
Performance Liquid Chromatographic Assay for
Determination of Voriconazole Concentration in Human
Plasma. ] Med Assoc Thai 96: Suppl 2, S98-S103, 2013.

7 ) Pascual A, Nieth V, Calandra T, Bille J, Bolay S,
Decosterd LA, Buclin T, Majcherzyk PA, Sangland
D, Marchetti O: Variability of Voriconazole Plasma
Levels Measured by New High-Performance Liquid
Chromatography and Bioassay Method. Antimicrob
Agents Chemother 51: 137-143, 2007.

8) Jourdil JF, Tonini J, Stanke-Labesque F: Simultaneous
Quantitation of Azole Antifungals, Antibiotics, Imatinib,
and Raltegravir in Human Plasma by Two-Dimensional
High-Performance Liquid Chromatography-Tandem
Mass Spectrometry. ] Chromatogr B 919-920: 1-9, 2013.

9 ) Pauwels S, Vermeersch P, Van Elder J, Desmet K: Fast
and Simple LC-MS/MS Method for Quantifying Plasma
Voriconazole: Clin Chim Acta 413: 740-743, 2012.

10) Lin D, Li G, Chen L: Determination of Voriconazole in
Human Plasma by HPLC-ESI-MS and Application to
Pharmacokinetic Study. J Chromatogr Sci 51, 485-489,
2013.

11) Michael C, Teichert J, Preiss R: Determination of
Voriconazole in Human Plasma and Saliva Using
High-Performance Liquid Chromatography with
Fluorescence Detection. ] Chromatogr B 865: 74-80,
2008.

12) Bartelink IH, Wolfs T, Jonker M, de Waal M, Egberts
TCG, Ververs TT, Boelens JJ, Bierings M: Highly
variable plasma concentrations of voriconazole in
pediatric hematopoietic stem cell transplantation
patients. Antimicrob Agents Chemother 57: 235-240,
2013.

CPHE27. 4. 10 %+, PR 27. 5. 20 %3
[ARFSCNEZ BT B BR R EFF ORI CIRGE © 2 L]



