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Current Treatment for CML - imatinib:
The Tyrosine Kinase Inhibitor Targeting Ber - Abl Oncoprotein
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Post Graduate School of Health Sciences, Niigata University

Abstract

The history of treatments for chronic myelogenous leukemia ( CML) represents a success
story caused by the development of molecular medicine. Imatinib myslate (Glivec) , a tyrosine
kinase inhibitor targeting the Ber - Abl oncoprotein, which is associated with the pathogenesis of
CML and the most specific marker of CML, has induced not only hematological and cytogenetic
remissions but surprising genetic response in the patients of CML in all phases. In this report we
present the mechanism of action of imatinib, detection methods of Ph clone used for the evalua -
tion of the effects of imatinib treatment, clinical results of imatinib therapy in Niigata Glivec Study
Group, future problems and novel kinase inhibitors nilotinib and dasatinib. Stem cell transplanta -
tion remains to be a useful option for getting into the level of complete genetic cure although it
has been not generally used as first - line treatment already. Within several years many treatment
methods will be available for patients with CML, so standardizes and quantitative methods have to
be arranged to clarify the effectiveness of targeting therapy.
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DA RERPEIROMEIFD & — 7 5 b & U TR T
bbb Lok 7-.

Ber-Abl & V737 FEH) & L 72 iGRED S 5 |
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[CML IZx§ 2 7 IRV IGEEE - imatinib -DH XD
M) BRAD I w2 2L o720, FHEERTIE,
2001 - 11 A DO EAHINE & A2, % < DIEF]AS
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gy bndlFuaryEF—YiEESITUHE
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Inhibition of Ber-Abl kinase activity by imatinib
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Schematic illustration of therapeutic response of CML patients
on cytogenetic and molecular level.
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CCyR:complete cytogenetic response, MMR: major molecular response, CMR: complete cytogenetic response
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PR XN TS, AFRIZB WL TIE, CMLEMERIC
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MO CCREK, & 5IZBMAEMIZIE 3 -4 log reduc-
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Progression-free Survival and Survival Without AP/BC on
First-line Imatinib (N= 436)
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Evolving concepts in the management of CML

Proposal of European Leulemia Net
— | Niigata Glivec Study Group
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Effects of imatinib therapy on reduction of ber-abl transcripts
evaluated by Q-PCR in patients with CML in CP
107 (Niigata Glivec Study Group)
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42 patients, who were treated at a defined dose, confirmed as CCyR within 12M and analyzed by Q-PCR for 2 years,
were involved in this study.

=7

DERNPHE N TS 910 Uh LD
B7I/VBOERZGFCEEHTE RV, &
B imatinib G2 BT B0 EtER PhFatt: (IFH)
o0 — 2B 5 RIS EKRER (B [ invl6)
ODHBEZEORELH SN TS, 5% Sl
T2 DREME L HEEBRARICRET L T »
Bhid 5.

% 72, imatinib {Z CML /&# % B2 2L X &
728, Z OFER, CML HIADOFEIE R 2RO 1T
FEPAICEHIR T ENEEHREE L K-
TLEHTVS. 5%, 5 FIEREREICRT S
P51 R0 G HEARE O IR 2 123 2R
BEBERST220I128, HIETEH 3 58,
CML BRDWRREIZBE 3 5 W78 & #kHi S L TiT <
tOEEbNS.

I iE A fEE, CMLIZH W CIEEEIZSE —
BIRTE AL E>T0Was. L,L, <D CML

5l %% imatinib 12 & O Z D FELEIEIEKE SN T
W2 DRI, imatinib (26§ 2 IS A OHIRE]
YEFH O 7= (IZHkfEARTTRE 2 B2 L T, Kbz
BEZOWREETH . M, HENE -3
R TE 2354, [ £ ORISR ME®EIE & P4
2] ENnHTZELTHDH, FHERLBHLT
ECHD, SHROENIOR A SRET D5 THM
BEEH>TL EDERbLNS.

HLUORER (RS FENGEECKRER)

Ber - Abl # 5/ & U 7287 U FRERRESE D
FAFE SN T 5. £ DI nilotinib (AMNI107)
& dasatinib (BMS354825) Td % 1213, mig & ¢
imatinib 12%¢ 9" A M 1% Ph RS MEMIRIC 9 2 A%
BERAZHEL UTHBE I N, §i#& Tk ATP
FEATMICX LT X BIZIZEA LT 3 BRI
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IRIS
Overall estimated log reduction of Ber-Abl

after 1st-line treatment with imatinib
(2003 annual meeting of American Society of Hematology)
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IRIS : International Randomized Study of Interferon + Ara-C vs Imatinib in CML

Niigata Glivec Study Group

Overall estimated log reduction of Ber-Abl
after 1st-line treatment with imatinib
(2006 47th meeting of Japanese Society of Clinical Hematology)
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FNCHEONVTEEDGFIEL TER/ARTIMET LA
Wkt RkEh, BEIZHNTIE Ber- Abl #
VST PIAMZE CMLIZEBWTE LB OB
HEL SR EEREZHETE 5 &5 ICEN
ST EERTHREIN I TS, LA L, nilo-
tinib (& imatinib MMM I TR & £ < TR
ENTND T3S DEEIIK L TIRIRIEE L,
dasatinib Ti3fth O MRBNIZZRICEEH T 5
8 7 imatinib TIEHREER L 72 20 - 72 BIMEH 23R 5 X
NTW3. SHINSDRBESEA ST,
B ERRGEEEOF M & e ICBI T 5 fEll
ENEBNEHM A LI R ELSZTH A
L, Wk 2 IREEDRERI & 3 20 75 5 B iIG B D
WIGIZT 50 L) SIZBIS 2 37l & Rk
HHOFUEARTE L T e  TUEE 5 .

imatinib DH R % et 9 % LT, PhEMEMlE
DfGE LRt LA, FEERIZ Ber-Abl F 1 2
FuLyFF-XIZLoT) VEBILENLZEE X
vSo DY v EBALEIE L AL % in vitro THEIE T
%75 9 imatinib O influx & reflux (ZBbH 3
TFOHEOHIMED NREINTETNS. Q-
PCR [Alkk, 7 FREREESEOR 4 [ERNIZ EfE
L35 LI BRT, SROMELHFFE NS
N TEHDH. A b, flow cytometry & FH V72
f# {# 7z phospho - CrkL il % RT/Q - PCR %
Fvy72 OCT1 ® MDR1 (ABCB1) D#l7E D i
WRRET # A LT\ % (in vitro TOMEHZAWL
T\ % imatinib (& Novaritis 1t & O it 5 ITHEWL T
%). imatinib [IHREOREIZBIL T Y, il
EARA Y POREL W) BEITS 55, thoBE
FREBATAZEIZKD OB AFMEERS S
EREITE A28 L EbNhb.

imatinib X NI R 72 K 512, ZEEA ¢ - Kit
X PDGFR & W25 7z Ber-Abl PAMbDFa s v F
T Y EMHT MR E R > T 5. GISTIZH
LTRSS B SN TED, AL VERYY
LIZBWTE ZHMENH D, TOfh, KFTHE
A DIRE R T AF IR ERIE 20 R0 IR S M B REMEAEE 7 &
OIS E B EAE R I3 9 2 R R & Wi &
NN h, AN MK < B S 7
T ARBIIH T A2 EEEIEH & OFRE VLS

LS X TR, RIL T, pancreatic can-
cer, glioblastoma RBI&i 1) 7 ~ F X ¢ % ZhR,
FIEHS M~ R A E, BT Ehar -
AR EME XN TE T\, TRk
EMBOIEEDRREDRIHIZ & - T H /- B FH I
BHRDEHEBZZELEERLTBEEDEELILNS
(&4 ¢ imatinib OBHRHIREREN DR E %
LT3 10)),

imatinib (&, % DOEN%H§ % EHEEI D
TIRE &N, ZTOMBEEMT 100 %< ORR %
HIFF T &, »OMRBETRSREOETH D, it
SROEMIEE 3T 2 RS AR 621k &
B ETH S 1. SHI%, CML &S EEME
RS FEMGERE T2y Pu— ¥ 5RE]
DHh VAR TREAERE | &0 T & AR
KAHTHAD. FEEIZBNTY, BiAAN - &
I - ZITCREOERNEOER L R & 612
KNN3 LEZEA TS,

B

AR ELIIH2D, THHEAHEZELAMES IR
v 2RO & sk DA (k) (Frig kv
—NERE D NERE A, B, BT EsesE, R
MElPRHRbE  NBIERAE, R IEEEE, FriEhRA
Bt @ SHMLAEAE, FESIHESE W | /DNUREE,
B duibe © Ak IFFE—gE, B RERR - BRE
K4, BEGLA, REPIUHERTE | DIkBed, Baz
MR © B A ARAE, MR EHEE - frilsE
MASEA, LA, AT SOt - ARRIAMTEAE, R
X0k L ARG ERE, iR tEL Yy 24— D BH
BRAE, FREHT - UL —eA, REBLA) &
INNLT 4 A7 7 —YHRASHICE#HBLET. £/,
imatinib (29" 3 in vitro DRFHICH L TiZ, B
AT TFRRBEMEAR FERE TR, FBAEREER
45E4E IPEE T A, PHEE S A, AKRERERTER
BERRFRE BERES A, FRSEIA, HE
HEEZ, OIS KRFERE A ARINRIES Y B
IEBEBIZICHELERE L RiF T

X 73
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