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Fig. 1. Flowchart for measurement of the plasma VRCZ concentration in outpatients.

VRCZ: voriconazole; HPLC: high performance liquid chromatography
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EEMERIEEE OWBEB L OFHICMEH S NS,
VRCZ (F M IREEAE R B & O A2 B
TAHTNZEDRIRENT WS, 72, CYP2C19 12 &
LREEZT B0, EnTEMIZ L% poor me-
tabolizer D fr, MHEHIREED E < % % AT HEEY b
B SN Twb, 20728, VRCZ IZMEHiEEL
# 5 < Therapeutic Drug Monitoring (TDM) 2%
WV INTEBY, DOAE O EEFNEEE IR 1
DORGHEFH|E o TWbH, L L, 202344 A
BT ABERE O RDS VRCZ (2B 2 455 37 15 15
EHE L OMR LR TBY), AREF TSR
FEE 21T > CHREDOHNRE TR S v, ENO
A RTA 2 THISREE O MBEFEEIZHED <
TDM DRI N T L9028 b 53, VRCZ
G- oA BB O M FREANE & 21Ul ED
C TDM FERLIZ S VOPBUIRTH 56
—J, VRCZEMH T A2EHIZIRENTBY,
VRCZ DI i B 2 M 5 2 HHEE DS D T 728,
% O CHHIRAIC L B EZHFH L TV BT,
AMFERAE, MRARED A SRR E F CICHH 2 %
T 5720, MEEHREOHR % B RHE I ST
& 7\ E S A% 5o High Performance Liquid
Chromatography (HPLC)-UV #&itik&fEH$ % &,
VRCZ D IMAE RN ES TR & % b ZD72
®, HPLC ZFrHi L T\ A HEfkIE HPLC 2 & &
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Table 1. Characteristics of the patients
Purpose of VRCZ Number of
ID A S Body weight Pri di
56 group x odywelg rimaty disease administration measurement

A 70s female 51.8 kg aplastic anemia fungal infection 1
B 80s male 549 kg colorectal cancer pulmonary aspergillosis 8
C 80s male 56.0 kg mantle cell ymphoma fungal infection 1
D 60s female 38.7kg CNPA CNPA 7
E 60s male 60.0 kg TP pulmonary aspergilloma 1
F 60s male 51.5kg AML fungal infection 1

VRCZ: voriconazole; CNPA: chronic necrotizing pulmonary aspergillosis; ITP: idiopathic thrombocytopenic purpura; AML:

acute myeloid leukemia

N7-iM%ERREICED &, & (decrease), M=
(increase), BIKHMEFE (no change) F 721X % Db
(other) OFEZEAIHBILHIM A & FF2k FIHE K L
TiT-> 72
3. AEARE

DHELE R & X0, i, MR, &K, FE, VRCZ
O HE, ERIEYEOEHRIE, FRE, PR
HREREEOHE TARTFUEHETI ) FT VA
7x7—%¥ (AST), 79=V73/ F IV AT x
7—% (ALT), 7V AU KA 774 —+¥ (ALP),
Y-V IV NTYARTF Y —¥ (yGTP), #&
YY)V v (T-Bil), VRCZ I#EeE, SEFIH A
SORFENED L UREZADH ML E @A L7z,
JFIE 2 4] %2 13 Common Terminology Criteria for
Adverse Events (CTCAE) version 50 12 2 5 <
Grade FHAfilC & ) f7b7ze MAEFRENED 14
H LAz, AST - ALT - ALP - yGTP - T-Bil ® \»
TN Grade 1 DL ED EH 2B 7-546 % FE
EHD EHE L, F7o, HREESER, mATPEE
WED 1 7 A LIICKIR - S - R &2 BED
FRATHEITHEREED ) LHE SN,
4. VRCZ MBFHRERTESZE

MEEHREERIEX, BEO—KRM ORI %
T Tb N7z RIS A 3 > 7 % FERIPFARIEHT (b
7 7MH) &L, RHEAIRY S 10 B DA ORI %
FERD BRI L 720 MAEHAE 100 uL 127 2 F = b
UL 200 uL FRML CHEVT v 2 21T 15 Hid
HL7Z0bH, 15000 rpm (12000 g), 4T OF&MHT
15 M LB L7z 201k, EEAZREILL,
FEARNT v 7 22T LB L0 H, 100 ul
% HPLC ~EA L7z, MEMITE b7 — IV IMiE &
vy, 05, 1, 2, 5, 10 ug/mL @5 L TIEK S 1L
7o MEMOMBIRE r O YLfEIX 09998, #HiHIZ

0.9962~1.0000 TdH - 72,

HPLC ¥ A7 4 & L T Prominence-i LC-2030 (J&
AHUERT), B T 4 L LT COSMOSIL 5Cis-AR-11(4.6
id x 250 mm) ZfEH L, BEMHE LT =
MV & 10 mmol/L V) A% Na #&#i (pH 38) %
45:55 (v:iv) OHEIEGTHER L7z, i#% 1.0 mL/
min, /1 7 LA 40C & L7z, Biic UV il
wx v, iR % 262 nm & L7z,

5. fREEMEDRE

KWIFRIE, ANEWRE T LEERRICHET 5146
IR & L, YPBEOERRITIER AL H S DR
ERCHEM L2 KERET 123379 F72, AHf
FNEA TN T Y MAERE L, MROMEL Sl 4k
DARE—LR=VIZHHIR L, SIMMOBEHORE % friE
L7z
I &R

PG, 38 %4 DR IZ VRCZ 2375 &
nTwico €09 5 6% (1568%) OFkEH (Ta-
ble 1) (CIMAEFIREENE 2 FEHE L 720 6 %7 4 5408
BHETHY, FEloPUEIL 70 5%, #HiFHIL 60~88
WCH o7z MEEFREDOREILX, AFFT 2075
fE S L7205, 9B TAHENIREZICERIMAZ T T
(AVAYAL SN ik deab-3i XOF 5 SRR rNOE: 5 /)
Byt sz, F72, OO 19O H 6 1 HEEE
TBE (05 pg/mL) DT Chorzrzo, IfidEhikeE
DERIHP LB EN2H, ERo&LRHIdmz s
720

HAE R OO Hr e 13 149 pg/mL, B/ME I 054
pg/mL, AL 500 ug/mL TH - 720 K EH
D IMAE i EE OHERE 7 Fig. 2 128§ HERIMEE P
NT 7R (100~400 pg/mL) OFEPFILE 572D

X, EETHRUTO1H%2E&0 74 (368%) T,

) BIREA 6 1 (31.6%) TdH o720 b, IHi¥EH
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Fig. 2. Time-course of the VRCZ trough levels. “F" is excluded from the graph because it is below the

measurement limit.
VRCZ: voriconazole

Table 2. Details of the suggestions made by pharmacists

Dosage Same day Subsequent day Total
suggestion (agree/disagree) (agree/disagree) number (%)
increase 5(4/1) 1(1/0) 6(31.6)
decrease 0 1(1/0) 1(5.3)
no change 9(9/0) 1(1/0) 10 (52.6)
other 2 0 2(10.6)

TR ORI EM B P2 VRCZ O AT g E Ic B
TR AR L Tz BT Wi ho 7o,

SRR A & OIFEOFEM % Table 2 127873, 19
o9 B 161 (842%) THH FO#EFRH & $
FEW bz, G5 EOEHEOIRFL 71 (36.8%)
THEESNIZ, 20D 24009 1L, L
HE L DD H 2 THATHRGEOMmE =), 2
RIIZW b o2l ThHoTe b 1M
RALIT 2 HEICHE L, fRIIZT Fe7 7~
AAREPRHHL7ZBITH o7z, EOMEFR72 17
D) B 16U TREFEDOZAND Y, % AEIL
94.1% THolzo TADRH o7z 1L, MAEHE
B /-0 G802 RET 5, BRKEE
BIFCholzz0BTIRGEEMBT 22 L Lo
7B Td o 72

7 40— R ORFREE L5 4 (833%) THRH
5, Grade 1 ¥4 %4, Grade 22514 TdHh - 72,
%8B, Grade 2D FFBEEIZC OBEFEITHEE L,
VRCZ DI 4 1T 400 ug/mL % #8 2 T\ 72,
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72, ZoOROG5 =X 7] mg/kg/day TH Y,
HERGEOHMBANIZ -7, T2, HEREZLL
(167%) TROLN, TELBHHIBOC OEHT
Hotze B, KMEOMNFEFZ, FRATTZ
HHIZ VRCZ 2 AT L7z, 23k bz2h
L7 EBE R h o7,
n.  E==

VRCZIE M T 7iREM 550 ug/mL %8z % & T
BEOFEIY A7 Em b wbhTtsl), &
SICHAANTIZ 400 pg/mL %82 5 & FEEED 5
B A PELl bV efEsntnsd, — 4T,
N T 7EEEAT 1.00 ug/mL Kiil OWA RO
VAT REL 2B MEINTnL20, b
EOTA N7 4 ZEEMEER ~ 7 7iE% 1.00~
400 pg/mL” L FEL T b, SHOxREEIC
BT, VRCZ IMHE iR D 36.8% A% H AR M4 b
BEOHNTH o720 TDT EIE, FkBEEICE
VT a2 AR E O BE#RE RE ORT D
DEEZOLND,
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SHEONREEHEDH B 3D Aspergillus J& %
¥ =%y MIVRCZOHG 2% 3 THBY, 961
% ("B OEE) HMREER T AV F N ARETH o
720 T2, B OBRED OB ESNI-DIE Aspergill-
Ius niger T& Y, VRCZ ®» MIC i 1.00 pg/mL T
B o720 BEMET AV ) ZETIE, BIEDOHET
VRCZ @ MIC #3200 ug/mL Td 5 547, & L
CIEMIC Zifil5E L T2 WA, BHEEmEEHh
N7 7EE 200 ug/mL PLEE 35 2 & pHESES
No, RO B OBEZITFINITHY L RS, M
B b T 7RI AR E D 100 pg/mL B2 T
WLIENEFTLWwWEEZLNSL, B OEED
VRCZ % + 5 7 i BB T4 200 pg/mL i
BEMEBL WA, 100 ug/mL 2 TR Z & D
Hotetzo, EIIN % EEHREOMESEETH
%o

YURBEDYEG, 2L OMBIXIT L A EDSEEAL
ThY, 1TADLEOBBEAZEL ZEHBL v,
VRCZ OIS S L ISRAE O REE Tl
AT B TR 2 2 & 13, HEBIE B L 0%
EMOWED?HEZ TLLE LW OTIE RV, 4
M ORREFNZB T, VRCZ O IMHE i EEH 2 12
Be o> HPLC ZfH L, 19109 5 16 1 (84.2%)
TYHHPORRBE EREITDN, £DH) B 54
(263%) THEEROEERE TN TV, £
D7-®, BEHNO HPLC & L 728 # % VRCZ &
A IR BRI ZE & 24 H O FRHILIFE 12 EFRD D
L5b0LEZ BT,

LSRONGEED ) B C"OEREIZB VT, VRCZ
DIMBEHRENEHETH Y, HFREPCHEREE R &
DHEERRDFEEL TV, COBREOHEHITIE,
HEK12 T VRCZ O NfkHSBSA (day 1) &, VRCZ
DA RENEN b0 1 71 H (day 35)
TdHh o 7o VRCZIZFWM & 0 &G5-mabh 5 5~7
HCTEFREBIEST ZVE SN D25, AWikS %
ToZeB ALV EY GHH) ICEFREBIGET
%Y, FO7z%, FIAloMEE R E L 3~5 H
HAHEEOSNTBY, IVREYRSY A IV
WCHELNERB S L TwiuE, FFEER SR EHER
BT E WML D S, T2, TOMOEEIC
BTk, VRCZ OIMHEFEEA 4 ng/mL % B2
TWRWZE A2 2b 5T, Grade 1 DIFEED RS
Nizo NHIEFTRT—#EDO LA THY, 20k

D VRCZ #5158 % RIT L T\ pro 72 VRCZ
I ThRALIFRECIHMAEOZELH D LE R D
75, VRCZ DI THHEFH L LT
P EAFET B REM IR D 5 720, BB OITHRE
DHERIZOWTH EMI R EREIEE L,

HARANIZB W T, CYP2C19 @ poor metabolizer
5N ANDEEGTHIET DI ERENTSE
N®  poor metabolizer |ZMAEFIEED 71 A7
BEWESINDY, 2O/, FIREEOHEREE
HigL LzmEgEolE RIS Tn3",
LA LA O R EH DL T VRCZ DIl
REMIETH > 720 FFICEZ D IIBWT, 14
IR XL A5 VRCZ 2 M) R LIEET 5
D EBEEEIEICA ST, wfI21E 129 mg/kg/day
(500.0 mg/body/day) F THIE L, X9 %< VRCZ
M2 1.00 pg/mL it 2 720 RIFFED KT 5
BHIZDWT, CYP2CL9 O fn T4 RIOMERE 1T -
TWwiwizo, BED BLOZOMOMREED
VRCZ 1% il B2 2% % CYP2C19 OB {nF-% 5
DBIAATH L, LeLadrs, MELD K
WIMAE RO BB DB CHFET 5 2 L3
HEINERETH b,

Hiko & B0, HREZ KT % VRCZ Mg
HREEEHIEIZDWC, FE s AR E MR 1 2 B0ET
E\, 20720, BRI 202 BT kERE 1)
DB D, 72721, BROREBIEHIERHIC X
55DTHY, 1 EOBEIHH S EHIELFEDOR

HT 100 AR CTdh - 720 FHEMA Z KL 7258,

L EIOWEIZ»2 5 EHIHEMEETHY, I
ZyZ73aAbELTIEREANHPLC 2EH L7213
WA TdH Do RIS, FEEERNGHEEE 1 25k
BEICHHAETE 2RISR, Mo BaiRz
WoHT LN D, 72721, HPLC EHEHMKI S
flfize 7z, Wi ki T HPLC 2 E 2L TV b
MR IE DR E b, 3 CI2 HPLC #i& %
FFL TV fiae Tld, AbkEZITH T % VRCZ I
SRR E OB 2B ANEZ T L WEEZ N
720

Yl Lo & [FREEST ¢ VRCZ MAE i EE o 58
ZAADICEEH EOTRILEE D, BETD
VRCZ OHIE IE—IRMOFEAIMEE X FHWTHB D,
BEOAHEZEET L L H)BO TV 5, T/, FHi
IZHPLC R EMOMEfEZ L TB 2 &T, B&
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DFRFLREM AR F#ET 5 L H 1L T2,
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b, SHRBRE L TVwELWEE R L, — /T, w5
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BEDP—EHHEEL TV L, SHRAOFEER
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Fhi L 72 R I CNIRA ORI T d o 72 2 LS HIB L 72
HED 1 ED Y, WIRBEORIN T > 7272012 14
T EERE & G L Ao T HEE B L Tz,
EHORERA - EEDPGHRORED—DLEFZ LN,
SERIZB T 2 EH ORI - EE SRR S U, o
SURE R MR E DR E R T2 L OES
272500 Litev,

KBFZEIZ LD, FREEIZHEWTS VRCZ DIl
P REEED, RIS BI 2 BELEICOA
WTHoHIEDRENTZ, G5, L VL DIRE
2 VRCZ O IS vh i B2 72 % FEfti © & 2 R o
AT L L0, BNTHET S 2 & %k
it L CHBREBE OWRBICIE»E 2 BREETFRL T
o TNHDS, REULETH BT O ROHEE
FRREEOREICH K& CEBEZ RIZTIITT
H5o

C i

FCIE H ALk e SRR R R H R O
WOCT, 71 HAFREFRFRERICIBW
THRELIZODIIMEEZITo72bDTH S, a3
Wlcdh72h) THEZ W2 WeREREE, WER
BOBERISECE#H L E T,
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Therapeutic drug monitoring (TDM) by measurement of the plasma concentration is recommended in
patients receiving treatment with voriconazole (VRCZ). In Japan, measurement of the plasma VRCZ con-
centration is covered by insurance for inpatients, but not for outpatients. Therefore, measurements of the
plasma VRCZ concentration is often not performed in outpatients. We have established a high perform-
ance liquid chromatography (HPLC)-UV detection system for determining the plasma VRCZ concentration
at our hospital, and use this method to measure the plasma VRCZ concentrations in outpatients. The turn-
around time for this measurement is short and we are able to use the results to contribute to the clinical
management of the patients. Herein, we report on the current status at our hospital.

Outpatients who underwent TDM by measurement of the plasma VRCZ concentrations and received
pharmacists’ support for medical management between October 2020 and May 2023 were included. The
plasma VRCZ concentrations, indication for VRCZ administration, content of the pharmacists’ proposal
based on the drug concentration, presence/absence of hepatic impairment, visual impairment and accep-
tance of the proposal, etc., were comprehensively investigated.

Plasma VRCZ concentrations were measured in 6 outpatients during the above period, and the number
of samples measured was 20, including 1 which was eventually excluded from the analysis, and 1 in which
the concentration was below the limit of determination using the standard curve. The median (range)
plasma concentration was 1.49 (0.54-5.00) ug/mL. There were 6 (31.6%) proposals to increase the dose and
1 (5.3%) proposal to decrease the dose from pharmacists. Additionally, in 16 cases (84.2%), the pharmacists’
suggestions were made on the same day as that of the outpatient visit. The overall proposal acceptance
rate was 94.1%.

The measured values were found to be outside the optimal concentration range (1.00 to 4.00 ug/mL) in
7 cases (36.8%), and in all of these cases, the pharmacists recommended change of dosage based on the re-
sults. Thus, monitoring of the plasma VRCZ concentrations is important even in outpatients. Additionally,
by using our in-hospital HPLC system, in many cases, we were able to both make proposals on the same
day as that of the outpatient visit and quickly reflect the results of the blood concentration measurement
in the medical management of the patients at municipal hospitals. In the future, we will continue to at-
tempt to build a measurement system that would allow the measurement to be made in a larger number
of patients.
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