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KT vary 7NN D, AMRIRIC
M3 2TEETRARE SN TEB Y, EREKD—D
&L CHUMAEY SR O b (optimization) %
BT b, ZOPBEYSEMR OR#EL Y FEET
B720\0E, RYEZ FERE L 72 B E 2R L 725,

T TR AR R LB e R — 7 — S

BEOIRRE, FRRE, RERMIERSEIC XD ey
DOIERLCEHETH 2 RES 2 LEDPH D, LI L%
Mo, FFHAEDEOKRGEIZIOWTIL, Filne
PR, HREZEDOBETRIZL > TRECELRD
[ CEETH - THIEEEORESLIHEDO L I
7 EERIRFE B O W TH 4 LB & B8 E 121,
BRG NEHERHK G HIE R % 2 RN S 5.
Z O, w5 LT 5 0ICET 5
F=ANRLIELIERAZTOND, Lo, Pl
AW ORE LD 72D121E, R IZEY)
HEA I TEYMPIRE 2R L, BHREYE
=%1) 7 (TDM) % &t pharmacokinetics (PK) /
pharmacodynamics (PD) P12 H2 725 7 H
- ARPPETE 2 &) LRI 282 5 2 L8
FETH Y, Mz T, ERARBY T TDM % FEhi§
% 721213 NIAHEOR R BRETHE i 20 & S H Al 0 7852
LATRTH 5,

DAENZ BVTIE, 1980 4 12 R B € TDM
(RS B BRI SR S TRk, T2 40 4
WELAHEE L, 84 O BENIEYFELEOREL 21T
ML LTHRELTETWD,, BYEHEBIZB W
THE BB EEEEDM L, BEROFEE, ik
WSO B & CEREERIREZ ML 72012, 3
WA EOME DRz THENIRL TREnL D
TiE2 <, e, MRES LUOMERED D H 33
oy HE, 7 HAIA TDM OB FEHMCRRo S Tw»
% (Table 1)o 401, A% L H0E 3 o i T —
TDM (2K 3 B B2 b T %K) 3+
V=)V (VRCZ) \Z#m% 4 C, TDM £ &%
RUHEEOWMEFIZ OIS T A2 2 b2, b
WMDY HiFE TIT > T\ A VRCZ I H i R 72
OF ROV THERG %22 THAT %,

. VRCZ ¥ & TDM RFEDEE

VRCZ 1, 2005 4F 12 ARGE & 72 JE38 7% LB A
R MVELOD M) TV VRERETH), H
WIZBIT 2 A7 0 — VAN FOEELRBERE L
T < ¥ b7 12 pd50 (CYP450) f&AF 5 / AT 10—

Table 1. Antibiotics subject to therapeutic
drug monitoring

Category Drug
Triazole antifungals voriconazole
Glycopeptides vancomycin

teicoplanin
Aminoglycosides amikacin
arbekacin

gentamicin

tobramycin

WV lda-Tii A FVEESE (P450uww) FTEFIIER) & L,
HEMNE O LA MBS TH S TV TA T 10—
VOEEEEHET 2 COEHA =X LI2E 5
T, VRCZ I IEHEM F 72138 09 e PLEL iM% 58
32, VRCZ D)V I A5 10— VAR REEH
IREEEIGERYTH D, in vitro RERIZB VT
TANWEN AR, 7NaF = MRES T 720
K ZMED Candida glabrata, Candida krusei 7&
EoR TR, )T NayaRgE, T T A
B, BIXUORTF FAKR) LGRS L TENRE
PEREEEZET LI EDME SN TnE7, &
B, BRI A RTEIC BT, EN S T A
B Cl3 VRCZ O 7 AV F )V ZJEIZH§ 5 HR
13 683% THHo/Z LARENT VDY, F72,
FHZ BT BREET 2OV F )N ZFER R TG & L7
VERALBER TORRRIIE, 7Lk 7) VB
D 316% lZxt L, 528% LENIZHEBRFE R L7
LX), DAYEOEREEERIEDBW - a7
4 RZ74 208 L OKRERGSES 2 (IDSA) O
A RITANIBWTT ANV F ) AFEDE—EIR
ELTRESITFSENTWS,

—75, REVOHEIZBWTIE, ENE I AHRER
TOVRCZDHFEREFHILRILT8% & %> Tw

5%, EuAEERIE, #H 250%, BUHEE 24.0%,

W 8.0%, HFHEAESLH 8.0%, UHJF 80%, y-GTP 14
H7.0%, ALP¥H150%, B0 AST #414.0% T
HoTze FEITHF - THERORBIERIZRCKIZ I L3
KRENWT ETHONTWVED, ZOREZDER
& LT, VRCZ UHBBOENTHEL T EE
ZHNTWAEZY, VRCZIE, CYPDOT A VHA L
» 9B CYP2CY, CYP2C19 B & UHHE KW
D CYP3A4IZ L o THE#END, D) B MIC
B TEtohL k72 5 CYP2C19 12 a4/
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PEAE L, H A TIE homozygous extensive metabo-
lizer (EM) ¥ 7213 heterozygous extensive metabo-
lizer (HEM) 7%k % %% |5 ®, poor metabolizer (PM)
EHTN2% THAEDIZH L, HRANTIEPM A

18~23% % &, %25 A1 AAPM TH 29,

FERZ, VRCZ DI 1L CYP2C19 B A RLIZ He
NCEREMCEHL B DI EPREYSNTEBY, &
D EHWF - HEROBWERNZ BT 5 5B BRI
FHFLTWEbDEBbib. D70, #4F, Clini-
cal Pharmacogenetics Implementation Consortium
(CPIC) #' 4 KT 4 »4%TiE, CYP2C19 O iz
FL TG U7z VRCZ 5 5-DF 2 7120w THHH
ENTBY, H5PLHOEML PM AL Tw
LWEICIE, TS LR ERFELTWnZ
EDEFE L\, LAL, HEZSHETIIERT LR
HHLTWREMIZT bI»ThY), EnTLHR
DOEEITH) LA LVOPBUIRTH D, T2,
CYP2C19 3Bl %#ZE L T 235 VRCZ DR
BIEALET, MAEIREVETIHETS RS
NHZehs, BEMNICIETDM 255 L 2255
6 % DR % 5Fll L TG 2T 5 2 &,
b HIHEEIC D CGEIEMEHAAER IS,
$72, VRCZ IZEFHIEFHD DY, DA F
TRAZEN) T4 dE L, BRIEICIS U7 0 B i
DLEED 3 WEEOEY B REF IR 2 H T 505,

VRCZ Dl & e G-m ki 2 n 3 2 &g,

BHBREERATOBIERICEETH L, TN, B
BN T L ETH S Z LM, w512
LV HFEEERDBA L, HRERI S IER L 72
CEIZEHERENTWAY, Purkins 5 DT
I¥, maximum concentration (Cmax) & area under
the concentration-time curve (AUC) »%5-=®
HE,rLFHELAD RN, #RA%S E&ED
FHOMABIZ B THIEMEIEEZ R L Tz,
FEBIZ, BB BV TS H—HE TVRCZIZH
A EGENOMY T 7IRE 2 e L7oER, £
21 100 mg/q 12h TI& 125 pg/mL, 150 mg/q
12h TIX 306 ug/mL, 200 mg/q 12h T 800 ug/
mL & IERIEEDORM & 80 72, L72A3-> T, VRCZ
FHIE S 7z 1 SO MhiREE D S AR R IR 5
wBE PSS LIINEETH D, EHEE MR
HWEZITW R OHRGEEZHE L T ZEDPEE
LWeEzbN5, 512, WHRFEEHFEYL Y5 —
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Fig. 1. Relationship between voriconazole trough con-

centrations and weight-normalized daily dosages.

KFFwbe (LLT, Hke) IS TREBIER L, VRCZ #%
G b AR & OBt ERE Lz 2, &5
WIS U CIA g LA E 7R3 b O ORNE
ROMANEFEFICREVZ L 2B (Fig 1),
COTF=F T, MMIXHFLOWHERERGRETH D
6~8 mg/kg/day TIZHREHIL (b T 7HE 1~
2ug/mL L E, 7D 4~5pug/mL L) WIZBELTF
WCEHSNEET 6 EIREICL LT, ARG
WAZ DEENLLEDOTHET LI L 2RO,
—5T, boffEks el Bl dEEcd
Mob 5T, GARGEENICEEIN TV EE D
T LD bbb, L7zh > T, VRCZ IZH—
M2 58 TIREE Z L omiEEI A S (R
o TLEW, BYRBRMRLHERT L LIET
Epwvico, HeompigELlEL:) 2 TH
W HEEHEL O ZERHETH S,

. VRCZ DI REAIE X

VRCZ DIl g E 2 £k § 57201213, 7,
HOHEN TR S 7z [HUHEE TDM #14 FF A »
WETHRI " & BE &NV, T 2ITIE, B4 MHK
AR A O VRCZ O IR E & L C Mk
su~x b7 574 (HPLC) HEAHERE SN TV S,
ERBIZ LB T L Cw b HPLC-UV 0% %

Fig. 2 l27R$ 75,

$E) 12200 uL Th B 720,
BERENTTRETH Ho T2,

C OMEETIELE B (i
A OFRIMAZ T I
W22 D 728 O RiAL
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Pretreatment

200 uL plasma sample
or

200 4L normal serum sample

<— 2 mL diethyl ether

Vortex 1 min

Diethyl ether phase (about 2 mL)
Dry under N2 gas at 40C

Residue

Inject 50 uL to HPLC

HPLC operating conditions

Flow rate: 1 mL/min

Column temperature: 40C

+ 10 uL internal standard
(50 ug/mL p-chlorodisopyramide)

<—500 uL 0.2 M borate buffer (pH 9)

Centrifuge 3,000 rpm, 5 min

<— 200 uL HPLC mobile phase

Apparatus: Liquid Chromatograph LC-6A (Shimadzu)
Column: Develosil ODS-UG-5 (4.6 X 250 mm i.d.)

Mobile phase: 0.01 M heptanesulfonic acid component 0.06% phosphate
buffer: acetonitrile (65:35, v/v)

Fig. 2. High-performance liquid chromatography-based method for measuring

the plasma concentrations of voriconazole.

HPLC, high-performance liquid chromatography.

BIZIEY TF VT — 7 V% fl o722 i—idi i i %
RLTBY, BEDHEECFRIC X 2 HEBREAND
L A7, HPLC O TR & 1 Mefk47- 0 4y
1545 & B R WEAWHETH Do T OIEILBE
WO EYE LSO TH D05, EwmsifiL 010~
100 ug/mL TH Y, VRCZ OHEIGEFD G0
ToRiREHiAEY 7N LTBY, HE, L,
BIOREEDL BIFTH -7z (Table 2)o bivbih
X, 2009 4F X ) BEMREOWELIT> TE2DS, 7
O~ + 77 h FIEEBG RO EY — 7 280
5Tl MoOMKEL L UHERELZ LS
DBFHZEWIZ X 2 HERNORELEO LN T
WZ ERL, HEZEICTHHEIZ VRCZ D TDM
T ERET 5 f:ﬁ)@%’iﬂit LCHorIERTREE & 2
bo 2B, BEETIIRMFEFORIME IZE Tl /8

Table 2. Summary of the results of validation of the

method

Parameter Result
Concentration range (#g/mL) 0.10-10.0
Regression equation® Y =0.5726x — 0.0069
SE of slope® 0.0094
SE of intercept” 0.0037
Determination coefficient (r?) 0.9997
Intra-day precision (%) ¢ 2.21
Inter-day precision (%) © 4.10
Intra-day accuracy (%) © 99.5
Inter-day accuracy (%) ¢ 97.7
Limit of quantification (ug/mL) 0.10
Limit of detection (xg/mL) 0.05
Stability acceptable

* y=ax+b, where x is the voriconazole concentration
(ug/mL) and y is the peak area.

b SE, standard error (n = 3).

¢ Mean of five concentrations (0.10, 0.50, 2.0, 5.0, and
10.0 1g/mL).
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1) ¥ R M BER 72 N K B ER AN R
B8 L, Wy orb g BRI E A o0 BRI 1213 Ke
ethylenediamine tetraacetic acid (EDTA) &/ ®
BZERINE 2V TW5, Zoffiicd, HPLC 2 H

V272 VRCZ DI H g RER 8 13 2 B ™ h3a 1)

WENLHEMLTHETH L 2 EHh 5 AR OBRSEIC
GolZMEEEREFT 22 EBHETH 5,

%8, HPLC ELDA oI E L L LTI,
INFTIENAFT v A FPRmHlifkr o~
N5 7 4 EREOH (LCMS) 32 2% &b s
NTWa, LiL, —#MIINA T v A EI3HE
¥oBEWA L FEREICEST 2BICEH TS %75

HPLC i & e L CHIERSEE R RIS 5. T 72,

HAETIE VRCZ DA 7 v v 4312 X 581%
Fo MEImRE ATV, —J, LCMS %X
HPLC & & T XY @K EL D FRE [ O 534 23 0]
HE& 72 05, SGHTHEZRDSIER (&l CTd 5 72 0FA
ENTVDRERIIRZL L VODPHIRTH S,

BUE, VRCZ \ZRRIRMRA TR B ek & F2 5
% Z ETIMHRENEZTT) L BHRTH L2051
AL D HTHOIA N2 ET LI 05,
SRR IHER L EOWNEICET LT =0T
AMEEO T B THES 5139 PEMTH %
2LV T TH R S50, SHERAEIZ X ZH
TE CTIIBAREERT 20 S #E Rty £ TICHBBMES 572
B, XD RELFERREIITHE L ENBWVR ED
FERPZET 55,
. BrExcOmMRENEDERME
1. VRCZ MHERE & FHeEREE

VRCZ ® PK/PD /85 X — %1%, {HEHEDIEZED
7212 #ER] AUC/minimum inhibitory concentra-
tion (MIC) 2SFHMIIREE L 72 2 4%, BRIRMIZIE b T
TIEEE/MIC # REHBIZE L 35 2 &R s b7,
72, TOMNT 7HREIIEIVER & OBEMED EWC
EHEE SN TBY, R E I o 7 v —
VAP R & 1 U CHRBBHED R <, AR L
FIHWHEH ) A PEEDL I EARENT VST
O, NI 7REEZHEYICEMTLIIEPEETDH
LB ZOEIZE LT, bbb Tix, H
RN KRR E L TR 2 H 2 A o 723 AT 12
BWT, ZOEBBEEIX45% THY, VRCZ b7
TEN 4 ug/mL L ETERY A7 0NEL %52
EERERRL 72, 200 EEEOm»s, MT 7T

B
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BEZ4A pg/mL AWM CTERS L L 512, 4ug/
mL # B2 A HEIETICTEEE=2) v /2%
Wi 52 L afERET 2, AT VRCZIZHE D FFH#E
RERE E LB R S MBI L, PR REREE % 520
72BED D HH25% 1 VRCZ 5% 1 HR LLIC
IS DORAMERE 2 RT 2 & b RMEICTHL 2
Lo TWh, E51Z, VRCZIZ X A ITHERERED
PR IIRIEARHTH 25, MHETH), HGED
R 2 HEFEE, WolzAMIET AHE 13K
1 EEARE R s A I IR F I CET 5 2
EbhERRI N, T bbb, BRK EOXIGA R
TSI RER S UE T 2 e HES N 2 &
5, WREREH TR EEEZIEL, F 0k
Rx WY GBI ~DO 2T 2 DB L % b,
L72%%> T, VRCZ IZIFICLEMEOBEH, S, Hk
I RENEOGHRI ZHE L T 2 EPET L
<, ZOEBIIANT CHMEH T REZNES 5
Z L3 AFS OHEAEIZ D %035,
2. VRCZ Ds@EY)75 R MEFHA

I HA i B 72 O FERERAITNC B L C, [HiB3E TDM
WA NI A VYETRIYClE, EFIREIES S 5~
THTHRINT 2 2 L 2R TV D, TAUL, HE
AR S B 1 52 O BIAR THER 0 TDM % i 1%
BEHTRZVWILEZZE LD TH LD, Tk
VRCZ OF-1E 5~10 FEE R EY Th 5 Z L b,
FRHO5RETH S 3 HEMETH EHIREIEL
TWhEEZO6NL, TORIZEHLT, bivbiid,
EINE AR REICE DSR2 L= a >
Jr—<a¥%x 7427 A (PPK) BB 5
CYP2C19 # fx T £ 1 (EM, HEM, PM) @ Wy
BIREN TG A—F R HWT, 1T /)X— b AV MNET
WVIZHEWVRCZ M 7igE Y I ab—avx
1729, OB, VRCZ OFIRNFLG 2B 5
" E (BmkS e L Cll6émgkex 1 H?2
W, #ERES-& LT 1 3~4 mg/kg % 1 H 2 \l#%
5.) %IKE 60 kg DEZIHEIGT S 2 L2 HE L,
ZOREFR, EM £ 721 HEM I2BWTiL, #i)ica
W5 %2179 B & 121335 3 HH T3 Tl E ke
EAT VIR ICERET 245, BmES2Tbiw
B EEIREIET 2010 6~T HRBEA BT
5 Z L DR E N (Fig 3)o —J, PM Tt
WRETOPIIIERIC L), ERIRBICEET D72
DIIEE 5 7% 2 BRI 5-23 W% Cdh - 72, Purkins
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Fig. 3. Trough concentration-time profiles of voriconazole estimated using a population pharmacokinetic model.

A, 4 mg/kg every 12 h without a loading dose; B, 4 mg/kg every 12 h after a loading dose of 6 mg/kg every 12 h on day 1.

VRCZ, voriconazole; EM, homozygous extensive metabolizer; HEM, heterozygous extensive metabolizer; PM, poor metaboliz-

er.

5% Wood & b 5Bl 2~4 H HIZEHIREE I E
L7zZ e ME*LCBY, EM 7213 HEM O
BIETEM AR L CWLEETIE, AWESIZLD
e 5-Bila F 20 & 2 W IREE A F Tl i AT L5
ToHEEZONS, F72, VRCZ UM iEEDLD
HREVEEINDY, YIal—Yvar#Erssd
b5 3~4 HHIZIFEM EPMThS 7
JEIZ2~3 pg/mLIBEDREREZRDD Z & bk
ABENTze 512, PM TR GBI b
7 7R LA AR L, %5 5~6 HHIZIZT
TICEWERICEET L 2 b E o720 L
oo T, INHLORRE ST ZNIEVRCZIZHE
WTCIE LR TDM 74 K J 4V ETHU Y CHfe
SN ERME X 0 B (%5 3~4 HH) 12
FInx £ L, 55Nz & Eiko PPK /3
FA=HIZHEOL I aL—Yarlk ) CYP2C
19 BIEFEIOFFMS L VG EOMEEITH 2
EWEFE L, AT, A CHE FICIE VRCZ &
G- Tl 2 RSl s Tnb e
O, RESEFRAEOBE TIXAMES L 0D etk
DOVREBICHE T 2 b d 2, Bz, BEREO%
# 40 kg DA, MRG0 1 HE & L TD100
mg, @150 mg, @200 mg D W% EIRTE
%2 L2505, Fig 4187 £ 912, OETIZ EM
& b T TIREEDSE DGO TR T CHER LT L
T, 070, BHEIHELIUIC WZIT TR,
BT VER 2 M S 2 REMED £ 2 2P e
5%, —7J, @QFTIZPM, @%FTIEHEM ¥ 7=

(& PM A G e & 8 2 CRIMEBICHET %
ZENbh D, FIC@FETII LT 7IRENFEFICE
L 7 2 REMEAE , EEAILETH 5. Matsu-
moto 5 DWHFIZBWTH, CYP2C19 #IinT DR
RICIZ B A RN T VRCZ O I i 13 5l %
AL, BRMCIHERESE L) EHERE 44~65
mg/kg/day) TIEGMMGETREELLTWBEY, L7z
DoT, L ODREVPHIZTIAHTH 2IURICE
W, PK/PD HFI2#5 { VRCZ D@ IE i % 5
B9 57201213, FIEERIN A #Y) 2 B ATH L &
b, TOMREIML, HKGHFHIEPTETO
WREEZ WHPIHREIZITZ 20 ) A EEE b,
LA L, JMEME CITERIMSERA S KR s F T2
SHICHHAET LI &ENs, BRASICB TS
VRCZ GO LIRS T 5 2 L DSHEETH 5.
ZD72®, VRCZIZHE MR Tz e d %
A1)y hAVRE L, ERoHEREID 5 F 2 SRS
B%G 3~4 HHORM &, AMEICBIT DR HFO
MAREERIE B L O 2179 & 2 HEIE L 72w,
3. VRCZ O TDM @& EeH

VRCZ ® TDM % %R & #Jt % Table 3 1278
$%, VRCZ 12813 %5 TDM D@13 %2 bh 72 5
CTEMEEEINTEY, HRMGHICERRRIZ
LW AR R ENRO SN HEX IZ Lo,
PRI BT 2 BHRGHROL G, BB W ERGE G
AT A, IR B A R4 SR 0 )
DEREZEER Y, S FEERREICHEDHLETTDM &
FEWTHIEPHILENT VS, 72, &SN
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Fig. 4. Population pharmacokinetic model-estimated time-course of plasma
voriconazole concentrations according to the recommended dosing regi-
men for persons with a body weight of 40 kg.

A, 100 mg every 12 h; B, 150 mg every 12 h; C, 200 mg every 12 h.
VRCZ, voriconazole; EM, homozygous extensive metabolizer; HEM, het-
erozygous extensive metabolizer; PM, poor metabolizer.

Bl > Exy MIBUAMETTIE, VRCZ olfith FHEICBWVTDH 16% ICHREARFE L ~OL o Il i
BEEIIEBESRE L, F—EETH 1RS>V bodl FEDSHIE SN, AT akbaThol I L a2l
SEMED S DBROIMAPEEZHEET 5 2 & Ofaklk L, EWIM VRCZ#HE 2179 %4612 4 #H TDM
AR EN TV B®, Trifilio & &, — % 7% VRCZ AERL, H5EMEETLIUESSLIEERL
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Table 3. Clinical circumstances that may favor the use of therapeutic drug monitoring

Context

Examples

Pharmacokinetic variability

children, neonates, elderly, obesity, organ dysfunction, critical illness hemodialysis,

hemofiltration, extracorporeal membrane oxygenation, cardiopulmonary bypass

Changing pharmacokinetics
Interacting drugs

physiological instability, critical illness, diarrhea, iv-to-oral switch
antacids, histamine antagonists, proton pump inhibitors, and itraconazole capsules;

agents known to decrease the plasma concentrations of triazoles

Compliance
Diseases with a poor prognosis

extensive or bulky infection, lesions contiguous with critical structures (mediasti-

num), central nervous system disease; multifocal or disseminated infection

Persistent and/or significant un-
derlying immunological defects

prophylaxis versus established disease

250
= outpatient
200 A m inpatient

150 -

100 -

50 1

Number of measurements

0 E
2009 2010 2011 2012 2013 2014 2015 2016 2017

Fig. 5. Annual changes in the number of voriconazole
concentration measurements.

TWaY, 502, $EH & FEFFNILT L bSO
HEYBETIE oV ETI2HEYHH D, FEBRICHE
G2 O SERINE BRI G m i 2 L2 L $ 50
Bl & BRIR LB T 50 /NEIZBWTIX, ALY~
V7T VARKEL, MABREOEHIAKENI L
bt S Tw b9, VRCZ I, CYP2C19 @i
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Benefits of measuring plasma voriconazole concentrations in hospitals
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Plasma concentrations of voriconazole (VRCZ), which is a triazole antifungal agent, show larger interin-
dividual variability than those of other azole antifungal agents. This is because of the nonlinear pharma-
cokinetics of VRCZ due to its saturated metabolism and the genetic polymorphism of CYP2C19. Because
VRCZ can induce adverse reactions, such as hepatotoxicity and visual disturbances, therapeutic drug
monitoring (TDM) is necessary to optimize treatment with this drug.

Until date, several techniques have been developed for measuring the plasma VRCZ concentrations, in-
cluding microbiological assays, high-performance liquid chromatography (HPLC) combined with ultravio-
let, and liquid chromatography-mass spectrometry (LC-MS). Although most of these methods are useful,
we adopted an HPLC-based method, which has been demonstrated to show adequate precision and accu-
racy, with a simple sample preparation process and short run time of 15 min. We proposed that this assay
could be employed to determine the appropriate dosage regimen for VRCZ therapy, to ensure its efficacy
and safety.

Indeed, we have started measuring plasma VRCZ concentrations at our hospital since 2009. In recent
years, the number of requests for measurement of plasma VRCZ concentrations from clinicians has been
increasing, because TDM has been proven to be important for optimizing VRCZ therapy. This monitoring
is important because it is difficult to estimate the plasma VRCZ concentrations in individual patients and
to control the myriad clinical factors that affect the drug’s clinical efficacy and safety. Therefore, we rec-
ommend the establishment of a simple, rapid, and clinically applicable measurement system for measuring
the plasma VRCZ concentrations in hospitals. Such a system could further improve the clinical outcomes
of treatment for fungal infections, suppress the emergence of antimicrobial resistance, and reduce the
treatment costs. In addition, we consider it necessary to improve the human resources and laboratory ca-
pacity in hospitals to facilitate measurement of the plasma VRCZ concentrations.

In this review, we summarize the features of VRCZ and method of measurement of the plasma concen-
tration of VRCZ, and discuss the benefits of plasma VRCZ concentration measurement in hospitals.
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