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We examined the relationships between pharmacokinetics and genetic polymorphsims as well as
adverse events in patients treated with molecular targeted anticancer agents. The genetic variation
(421C>A) of ABCG2, an efflux transporter, was related to increased sunitinib exposure, resulting in the
development of side effects. Furthermore, erlotinib-related rash was closely associated with plasma
erlotinib level. These findings suggest that therapeutic drug monitoring and pharmacogenomic

analysis help to prevent adverse events in cancer patients with molecular targeted therapy.

SEAS DR TEAR
(BT - 1)
LR I 278 2L =
2009 1, 800, 000 540, 000 2, 340, 000
2010 1, 400, 000 420, 000 1, 820, 000
FE
FE
FIE
ik 3, 200, 000 960, 000 4,160, 000

ey 8« E SR
Bl D8l - HIE - BERES: - 0SS

F—U— R O IRRIEEREE, EYERE, BIEH. 7/ Ak Ehifes Gaxs

1. RSSO R

S TENEREO = v uF =TV
T 7 2= T A=F =T, FRERIEANE
F 23 A & BRI 23 AT 69 B 5T 72 72 TR R 3
WELTHIRF SN ZRAOMBAFTH D,
Tbvu F =T X D BB 7 M M R R
ZIXCOEEREER (K2, TH, &,
FRIEGERE 2 &) N, Bl E7Rff
FEDOWNINER & SnD,

WA, 3BT ) AR OESRITHN, EY
RBEERCEY N T AR—F DBEFZ
TN BB RE(Z B R IF 2 & A X
NoOOH DN, TN AIKICET H1E
Iz LW, —FH, A~F=7D K7 7EHN
EEFHEEANFREDO TR EMET 52
eI, EYieEE =41V 7 (TDM)
OEFEMENBEEINL>oH 5 (Larson et al:
Blood 111: 4022-4028, 2008), L2>L7Z2MN 5,



LS FEMTEER O Ly b 1BE R
OBRIZOWTIR R T — 2R EoNnT
W2 UVRILTH B,

2. HEOHM
a)x:%:fm%%@%-%ﬁ&/A%ﬁ

BHEs AT A~ LT —BLE
WThHA=F =7 ORYBEEHR 1. &
OEIE I BEE R 12 DU FREE K OV R Y
T —FICLVMATLHIIEEEMNE L
7.

Q) =)vuF =7 OREFEY B RE

y
b5t

s Ve

PN
LREBEERTZRE (EGFR) HEHKTH
5:»D% 7 ORI ZEYBENRE 2 B 5
T h el b, AEFREEYMAFRED
%%%%6#&#5:&%9%&Lt0

3. WO ik
() A=F =T OIEWEHEE - SLPLS ) LRMT

XEIZLDRBEOHGILT-E M A B
FhERBIL, A=F =7 (SOmg/day) MR %
FRIFRICER L L, SEPEhE T 1 7 7 A L %3
fliLiz, A=F=7MmHEENTEIIT, @mE
Wik va~ 727 +— (HPLC) {EE 1T
LC-MS iE& H\W iz, £72, RN 7/ A
DNA Z it U 38 EhRe B s s 1 & L T3
WHEHE - 7 o AR — % ABCG2 K OSSR (H
[#%3% CYP3AS 2% B L, Bis ST &2 5
j}ﬁbfio {é%%FﬁﬂEP Lnu&)gﬂf;ﬁH:“%%
B3 21 (REBURHISCEIEE) 1%, E 1D
w%vx%Amgmﬁbtox:%:fmi
HAEFES L EY P REOBR, KOEER
FLH L OR#EIC OV TR L7,

A=F =T OEFIEIZRTT D ABCG2 D5
122\ T, —idME3 3 HEK293 #lfiaZz AT
S L7, E£7-. invivol :Jb'TZDX F=7
RNENREIZ %95 ABCG2 O&ENCEE L <.
Abcg2 X° Abcblallb ﬁ{ﬁ%ﬁ(?ﬁv v AL KO
NN w77k (TKO) ~ 7 A%E%2H
WCREZR R 21T o 7,

2) = uF =7 RAEMHEY B FE - K

J IRHT

Rk EFEIREIC, CEICLARBEOE LN
IRl S A BE B RTRIC, = e TF =T
(150 mg/day) PNARFEARRFFAVIZELIM L, 3£
%%7u774w%§ﬁbtoit BHTIE
Bl TR EF BT = e TF =70
%W@ﬁﬁi%ﬁﬁbtoiwm% P 36)
Z OVEMEAREY (0S1-420) I 7 B 12 1%
iR n~ N /Z 7 4 — (HPLC) k%
AW, F7-, Kmas 4 7 . DNA ZHi
H L. ABCG2 KT CYP3A5 IZOWTEIsF
%WMW%%MLtOt%I£%@ BARATIC
I, EREBIREDRET AT T T A

NONMEM % f\ 7=, FOCE-INTER %% fv»
T, T/ F =7 KO 0SI-420 O EAEM
FAEENRT A —XORBEHTEEIT->T-
(ADVANS) . JRIFEHIM HIZER Ehtﬁi
FRIZHET D H GEBLRFHISCEIEE) |

EA VT AT ANBINE LT, :E./I/x:ra’—

WX DHEEEENEH T D E TORER
LEY M FREOBEBRIZOWVWT, BEU R

ZEE LTI L7 (Gray R7E),

¥, b badg e LERIRIFSRIL, 5
k%E PO BT Je8 I3 e S TN = 7T = D i B 2%
BRICX KRB ERTHEM LT,

4. WFERE
() A=F =T OIYFhEE - IIEF ) LfRAT
A =F =T IRERIER R, Bke R EE
TRRIWERDNRIE L= 1 Bl 2 /8 LT, AR 8
H H OAGEF O i P x, ftho B L
FEEA_THEEICE WD EAVHIBA L7z, AREFT
HMHEM N 5 AR —F ABCG2 Win 255
(C421A) ODAREMRTH | Hiyg & &
(AUC) 138pAR FE 7213 ~T o B L e _TH
2EEWZ ENRHLMNE o7 (K1),

250

200 '\/’\*\_‘

150

1w?$;>@,‘=%::121::$
50 F

Blood concentration of sunitinib (ng/mL)

0 6 12 18 24
Time (h)

M1 A=F=TOMPEES 2757 AL
O: ABCG2 421C/C (n=3). A: ABCG2 421C/A
(n=1). @: ABCG2 421A/A (n=1). ¥Fi#Hx O

RIZ, ABCG2 —iEMEF Tl HEK293 Hild %
AnT, 2= ? 7 Ok KR A AT o T RE R
NS & i:/FDwWﬁ%&%&L
THEICED L, F/MENLLAEEIC
A=F = 7®wmmﬁaémtouimﬁ%
N, A=F=71% ABCG2 DIHETHDH =
EVRREN, FEBUKT L BE#E T 5 ABCG2
CRIAEREZFRETHRATIELE, A=F=
T OGBS ORI KL, BIEAREO
YR N ERT D2 ERRBENT GEER
x D),



S HIZ, ABCG2 & 2 =F =7 {KNEEED
BEELIZ DT, Abcg2 X° Abchlallb A5 1K
H~TU AL TKO v 7 A% % W THREL
oo TORER, A=F =7 OMNEREIL,
AR FVB ~ 7 A &l LT TKO v 7 AT
BWTHEHFIZHE KT 5 Z L2V L, ABCG2
IZ ABCB1 & HFAMIC A =F =7 OF BT
fEREL LT, HEREHZRLL WD &
BHSMME o7,

Q) =) F =70 REMEYEEE
J IRHT

BT O/ NN A BRE (3 4)
CBFAz e F =M EE e 7 7 A
VA IEBNT R & U, SRR
RO T, FEENTEE O IR & [FfR
ETHDHZERHLNERST=, F2. BT
BEICBWTEERBMEMITZE O bhuian
ST EnD, BITHATRICBW T = bR
Fo=TRERRHEHTELZ ENRESR
7o (R @), PWEBE AT LM A
BEIZB W TN SR o 3 iR % W E
L7=fER., =/ aF =7/0S1-420 O HHEBEIT
PEITH 5-6% & RO TIRWZ &7 ERPIH T
Honbiolz (FBEML O, @),

Tva F =7 ORE MR B REfEAT % 3£
i U7 AE R REGIR R O O T o
70T T AWK L TR, B
E, PFRROEEBIIRD bR o T, —J7.
HREERHABEL, = e F=TDRNTD
VT AQHERE L TRESINZ, &
512, CYP3A5*3 %70 C %72 < ABCG2
RICA 2 ERAETLHHE, AanF=7
L OSI-420 DRMNT DI VT T AN, HE
KT B ENRHLNE ST,

TARF=TOEEERLE L TRBENK
LRFSEE LN BN -7, 51T, Grade 2 UL I
DR % O RAERBHEE L, IR 8 HH @ AUC
DIH I & FEEOEED T A3 AUC KA RE &
HE_RFREIZE N E VB Uiz, RESHED
WIZE N> T TFTHIZBEAL T, =vrF=70
AUC & [RIBEIZ ABCG2 421C>A 814, . THi
OFRBLEEHETLIZERHLNE o7, =
NoEORRIZ, ¥ 7 4 F=7 BT HHEER
(Cusatis et al: J Natl Cancer Inst 98:1739-1742,
2006) & HAFIGELTHE Y, ABCG2421C>A %
7113 EGFR [LEHIC L 2 basmttn ) 27
RAD—2IZ72 5 ATREME N B 2 bz,

PLE. BAFGERERICHE S, mraF=7
DIRNENREEE K, K OFEIEHBIE K+
BT 2GR EREGELIZLENTE T, 5%
. EEhRE & ERIREHIR (BRI 5h S S e
AAFHIRD . BWERICET it 2w 5 2 &
WL - T, =aF =7 OB REEEEED
BRRNHIRE S NS,

s Ve

5. FAREEmILE
(WFFERERE . DFFE A M ONEHERTFEH (1
ES )

CMERERm 0] (GH4 . & TEB)

1. Mizuno T, Terada T, Kamba T, Fukudo M,
Katsura T, Nakamura E, Ogawa O, Inui K.
ABCG2 421C>A polymorphism and high
exposure of sunitinib in a patient with renal
cell carcinoma. Ann Oncol 21:1382-1383
(2010)

2. Togashi Y, Masago K, Fukudo M, Terada T,
Ikemi Y, Kim YH, Fujita S, Irisa K, Sakamori
Y, Mio T, Inui K, Mishima M.
Pharmacokinetics of erlotinib and its active
metabolite OSI-420 in patients with non-small
cell lung cancer and chronic renal failure who
are undergoing hemodialysis. J Thorac Oncol
5:601-605 (2010)

3. Togashi Y, Masago K, Fukudo M, Terada T,
Fujita S, Irisa K, Sakamori Y, Kim YH, Mio
T, Inui K, Mishima M. Cerebrospinal fluid
concentration of erlotinib and its active
metabolite OSI-420 in patients with central
nervous system metastases of non-small cell
lung cancer. J Thorac Oncol 5:950-955
(2010)

4. Masago K, Togashi Y, Fukudo M, Terada T,
Irisa K, Sakamori Y, Fujita S, Kim YH, Mio
T, Inui K, Mishima M. Good clinical response
to erlotinib in a non-small cell lung cancer
patient harboring multiple brain metastases
and a double active somatic epidermal growth
factor gene mutation. Case Rep Oncol
3:98-105 (2010)

(K] GH74)

1. Higuchi K, Terada T, Fukudo M, Ogasawara
K, Katsura T, Hatano E, Ikai I, Inui K.
Upregulation of multidrug
resistance-associated protein 4 in the early
stage of vascular invasion of hepatocellular
carcinoma. 2010 ASCO Annual Meeting,
Chicago, IL, USA, June 4-8,2010

2. Fukudo M, Togashi Y, Masago K, Terada T,
Katsura T, Kim KH, Mio T, Mishima M, Inui
K. Clinical pharmacokinetics of erlotinib and
its active metabolite OSI-420 in patients with
non-small cell lung cancer. The 25th JSSX
Annual Meeting, Omiya, October 7-9, 2010

3. KEFENAT, SFH AR, RS, @S
RE MU, PAISEZRR, NI B B
—. ABCG2 BnfZMOA=F =7 M
B\ RAF 3R 5 48 B B AR R
KNS TR, 10 A 28-30 H. 2010
4



4, KEPENAT, A, ARGERR ., B
KEE, v B, B uh, BEESW
ErHAWEROFoy 3 —EHEKE
FED—F EEIEOMEST. 5§ 20 B HAER
MERAES  THE 11 H 13-14 H., 2010

4

5.1 T M RARE, SERE A R R,
W B BRI ERBER & K,
—REE, IR, IR E IR
ForxzAuF =7 OKNERE L EIERICET
L R MRAT. 5 31 1l H AR K2R
SE. 12 71 1-3 B, 2010 4

6. KEFHAT, B L5 SR, AR,
PRSBERR, NI B o B BB
. ABCG2 BInFZRDA=F=7KN
BRERICAETEE LB RIEY T 2%
TSy EhRefifdT. A A2 131 4
2. B, 3 A 29-31 A, 2011 4

7.Mizuno T, Fukudo M, Terada T, Kamba T,
Nakamura E, Ogawa O, Inui K, Katsura T.
Pharmacogenomics of sunitinib in patients
with renal cell carcinoma and
pharmacokinetic ~ analysis in  Abcg2,
Abcbla/lb and triple knockout mice. The
112th Annual Meeting of American Society
for Clinical Pharmacology and Therapeutics,
Dallas, TX, USA, March 2-5,2011

(Z Dfih)

R D U

http://www kuhp kyoto-u.ac.jp/“yakuzai/main .ht
m

6. MFZTHHAE

() 5

1+ %% (FUKUDO MASAHIDE)
TSRS - EFEERL - B
WFoeE &5 0 60437233




