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Chronic myeloid leukemia in new era :

Treatment Free Remission by tyrosine kinase inhibitors
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(2) CML: TFR in TKI era
CML in AKITA n=100
Eﬁ - B 1.0
« BIEMLEL 9 w
QOL . .
. SRiL 7 o T
TFR . iizuiﬁztﬁu - g::znt:o;-_:ulzson:
- | ; median 65 y.
jﬁm : :;g:%b 3 male/female; 55/45
4 cause of death; 5 pateints not because of CML
3 6 patients pecause of CML-BC
QOL, quality of life; TFR, treatment free remission. 2 i !
1
B1. 1R R G AR GEEERD. 0

QOL : quality of life, TFR : treatment free remission.

CML T35 51 %, Philadelphia Zeffk - CTIES
172 BCR-ABLI @& 8151 L 2 OFER S >~ 732 BCR-
ABL1 7O ¥ F—EPREDORIEICHADLLZ & %
Dy Ay b= =3 1990 EEIZH S ML T
bbb, IEEMETCIRAr SO FFvIc T, BE
B ARBEHE S 7 ) )V % {z#$ % %%, Philadelphia 4t
RBEYE AL <, MRS, S ofl#%e LT
BCR-ABL1 710 ¥ ¥ ¥ F— X L HE WIS 7
FUDEYETENE I EICARY, TADHIMRILE
X/-THERETH S,

FOL X F—EHREE [1vF =27 OEG

2001 FF 12 HA X F = T HARIFICB W THIEEINT
Diske, EA o CML VA9 A i i A il - 5nsi
WL, BRIV O CML Ik L CRIEAfTh RS
EIRIEEAE RS> TETWA, CML O KA
BCR-ABL1 71 ¥ ¥+ — €O EF W 2 FHHEILTH
%513 FuLryEFF—PEHEETLIENTEN
EIEERGE S 7 Ve Xy N YU TEL, T4
T vy =3 ECRLFul ¥ ) —
PHER DL TA~vF =7 (a2 — FFE5 STI571)
7% Philadelphia 47 {4 5 P4 CML il i % 43 52 049 12 B
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TV 2L EHARDE) THD, FHEIZBITA
2001 4E 2 5 2007 4 CML % (n=100) D4

B 42 % 3-4 5
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X 2. FKHAEZ3BT 5 CML EEGI O & B g (4
F1EX). BC: blast crisis.

70 Months

AR Z R (M2). BUEREOSMERILTIET L2E
L 6 B, FEEELUSNOAHHETIET L 72ERF 25 5 5
THY, BISEEREE Mo BIF2EEY 25, kM
FOEFKRTORENTZOTH 5.

Treatment Free Remission
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F =7 721 Tl CML & A I ssiiie o BRE ST & 7
Motz F0ld, CMLIEA X F =7 OATHEY
HZlEnL, WRPIEERTRETHL EEZLNT
WY CML O el b EHS NG 2 L1, Al
1btTdh s, AAEDA <F = 7O A5 K <&M
LRI LTLEoofR, WS Cn-REAA
DF v A%FoTLE) S EIEBIF2TIIER S %
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2011 b NbNDFT o 2 H RO B A EFAEICE
WTCIEA ¥ F =T THE L AT - 72 3,242 Ao CML JE
Bl 5 B EIEHRIEIR 2 & DT S DFIFED 720,
67 AU ED A <F =7 EED 50 A THE S,
ZD 95 47% OIEBI DS EINI5T B B 5 i
FHEEBETEXTWY, bivbhoiEt iz, EbcE
B THTRIEFNEFEZHEFTETDE, 2FD
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4. STIM iE%IZ BT % Treatment Free Remission
(it 17 2 2cZs)

YANIBTDHINE A ~F =7k iRER o STIM itk
(STop IMatinib) T 57. STIM RERTIL, F&(E
FWEEEMP2ED LRI T LB %Y
CML100 Bl x5 & L, ZD 95 39% 345 Tl (ns:
WA RLZ R RIS~ TF =T 2L TET
Wz (M4)., ZoFFEIEF—2 5 7 TiIHbI
TWISTER ftBziZ L - Tl &, 274 < &3 CML
D—HROEBITIEA ~F =7 iEEEPILTE 52 &8
HEE 7Y bbb PRI T TH
LD LN WHi 72 B ORMIT & ko7,
KINZBWCTHRPIEELZ T T EBESAD
% T, TKIHIEZ B HEINLEFHE . bivb
NOWMFEETHL IR o kB il e LT, Bk

B 3)
o R T — =
TFR phase y
CML-CP 77 Yes-68
¥ Imatinib Primary endpoint
>3 years MMR rate at 12M
v DMR for Secondary endpoint
>2years No-9 MR4.5 rate at 12M
Imatinib >

X 5. JALSG-STIM213 B D ¥ = — <  (FHAE
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O MTIROFL (1%), —EIZEEER O -0
(41%), & 5ICRREEN AL TR LMV EER
Y (33%) bEHTELRVWERTH-/Y. A ~vF=
TO— N7 0 OFHE L4 500 ~ 700 HHTH
n, 4ENZ 15,000 A CML BEIHEEENE Z &)
5 4RI 750 fi I~ 1,000 fE FH oEFEEHEE S
5. EHEEERIE 2 EREE AT 2 IEd 5 b
OO, EERFOBE»S, RERKIZBITS 208
KEBEHIZEHTELZNLOTHAHY. HARBAN
MARIFZE 7 )V — 7 (Japan Adult Leukemia Study Group,
JALSG) TIEARFIZ BT 5 STIM #Ek DB & TFR
AW E L O OEROME DD, 2013 4FI1CH
AR STIM 3% Bk (JALSG-STIM213) %# A ¥ — h &4
7z (UMIN000011971). FEHFHVWIZEHEEHE L 2D, X
KA JALSG 2k & A3 L £ O EH R/ &
L CHige % %47 L C\w 5. AKWF% CTld BCR-ABLI
mRNA 7% ¥ Hi & 41 7 \» Deep molecular response
(DMR) # 2 4E[ikie L, #ABRBA 45 71 12 BCR-ABLI
mRNA 2 ¥ — 775 0.0032% LLF (MR4.5) %FEET 5
e, REBIU M) D&Moo TwAh. MMR
24 (BCR-ABLI mRNA I ¥ —%4750.1% LL L) %
AENST AR F T E2HHTE. A<vF=7
Hik12 » A TFR HASEEFFMIBEH TH 5 (X5).
2015 4E LIFEZ JALSG-STIM213 OiE RS ANFEEIN D
FETH 5. TFR Kb L34 F~<—7 —»H
SMI%Y, L)% < o CMLRER THBERILE Big
LTwW&Eow, F72, KFEOTAFI A4 VI2BWTA
YT T OHRIEFEEAIRIET S LA, ZORBOK
WM HIETH H D, HIEATE Lo FERMICHT
B IRDOGFEORIEL S HORELFEETH 5.
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(4) CML : TFR in TKI era

TFR %EW T 3 =D D&M

W FTOMERED S SHIN T E TFR O /-
OO, FLREESNTULNLF =T —I2D
WTERT S,

D Sokal score

W, AR T oY 4 X (em), /MRS (x10Y
uL), KMIMIFEER (%) TR SN B FHRETY ©
HDH. AATH08 KAL) A7, 0.8-12%H) A
7, 120 ERE) A7 I8 T A b b L CML
BTANT 7 TEE L TWREICSS S ) &
JHRFTHAED, TOHA =720y THA~<F
=7 TS CML OFHTHEPTRETH L I EAREN
T, A~F=7OEEREHABEICBNTE A~ T
=R R 2 72 B O b5 AR EE R A s
B 97%, W) AT HE92%, ) AT BE83% LA
%3O T 5 (p=0.002)". = 5 (2 STIM 3 B,
TWISTER #E:® T34 ~F =70 EIcBnTy
TFR # Pl AHRT L LTHAETHL I EDREN
72. Sokal score | CML 28 F-IsER 3N 512 &1KY
A7 ke BH, THUE CML O “JEEE” DA% 5§ i
BOE OfE, ©F ) CML 71— s &) EHAL
LB Z R LT WA v ) AL TWw 5
Db LN, ZOEKRIZBW TS CML O 15
AAHEBREERH L, NREREZPILTE D 2E»O
T OE RS> TND.

@ ABCG2 421A/C

A <~ F = 7 |& ATP-binding cassette transporter G2
(ABCG2) #Azn+ 75 iR X 11 5 breast cancer resis-
tance protein (BCRP) &\ ¥k F v AR—¥ —|C
L DA ~BEEN A I B S B, ABCG2 11 H AR
M CHEBWDPEGIRT 3 2 BT %1 421C>A
PHISN TS, DILLNOME TIL421A T LIV E
b o TV BEIMAREN = CENAD VY, F72
MIREN A < F = 7R OHERRC X 5 L SN B i
WRDEE R LDEDO SN, TNH5DT s,
bbb L ABCG2 421A % 52 4ERI T TFR 3% < B
W HEFHLTND.

@ Ay —7xarTIV7T 7 ORBEIE

TWISTER 3Ei® & bbbk XS <ld
A< FZTHEBWICA Y —T7 20T VT 7
(IFN-o) DEEEHD S B IERIT TFR S L T 5
@[ % 38> 72, IFN-o (2 CML i 1 0 FAY I T e i
o> T/NK MR % 5558 LIRSS 509% o JI T A S Pulfss

B 42 % 3-4 5

1. Sokal risk score: Low
ABCG2 421A/C: A allele

. . 2.
at diagnosis of CML ISR

1,23)

Treatment duration: >50mos
Time to MMR: <lyear
Duration of CMR before
STOP: >24mos

4.
during IM treatment I3
4)

> 6.

7. Immunological effects:
T/NK cell, Treg

after Stop-IM

7

6. Treatment Free Remission * Fi#ll 9 % 7 A1
(GEHER)

WREFEF L TOALTREMAEZ 5N DY,
@ A ~F = TR

STIM 3E&" 1 L bbb ok s e 125
WTh A~ T = 7 OGFEYIM 2 HEIC TFR IHE L
72, STIM REFCTld A ~F = 7HBEEO TR TH %
50 4 H Kl & LLETHZIC TFR RAERL 57, e
PCR THit 5 BCR-ABL1 mRNA O I ¥ — 5,
A2 F = TEFEIHNIAKFE L CTCML 7 b0 — Y H/h &S
o T ZEDPBIRENTWVS7Y, E=PCRO
JEELLF T3 [ UEl4S TBCR-ABLL 7 10— VAR &
o TWAENPIZOWTIEEOEZ Thhrol: (K
6). A ~F =7 HEEMIIAKS LT TFR O K H3 7%
SENLDTHIUL, TIMEDHT—THhfE L Tnwb L
W) ZETHY), BHEIZL>TIREDOZ7O—VFT
BFRCE WAL H L. T2, A~vF=7DE
WA DR, LBV L AVICERET 28t T
0y ®F—LHEHE) TFR ZERT 570D
AW 2 50 etk b T T A
® Time to MMR

BCR-ABLI mRNA I ¥ — 2538 ERE A 5 3log KT
L 72165504 % Major molecular response (MMR) & If-
O, AXF=THEORNTHREHIRT 07—
=N —=THh5A. HEMKE L TMMR 2R S LD
XD HEATHIRITT A L3 wY, F72 124 1
F TIZMMR %3 L 22 WA IR TKI o ko 7z
O DOWFELMN % 5% 5%E L 72 BCR-ABLI mRNA % i
L % v AR 52 1Y 58 42 5 % complete molecular
response (CMR) |Z3E T 5 LidIZ LAWY,
CMR #p7S TFR % BT A IR DKM TH B0 5,
AXFZTLULRICE DR, LDBEO LAV HBET
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LEMRoOFO Y U FF—PHEEDIT) BE LD
FEBIT TFR % 3R LIS WREMSE 2 5 5.

® A ~F=7HIEEO CMR O

24 7 A Ll F% & PCR T BCR-ABLI mRNA @ %
AENTWRVIERNIIAEIZ TFR Z I L T/,
STIMAEBDO LY b)) —D720oD5MtL 24U LD
CMR Th 5. 4~ F =7 OiEEAH & [EEIC CMR
BEWVEWVW) ZEFS v F =TI L5 70— Dfi/h
APCR DEE LT TR L T 5b 2 & 2R LB
HTH%. PCROEENEL 25132 OMMIZHE
{TroTHwnhd Lt

@ REFER

RIGEHE O IFN-a 12 R T2 2 &£ TH 57, CMR
R L 7ZEEBNC B VTR RIEE T AL o Bk 2938
HHENY, THIEAIF T FEEN L R
FWRNETH Y, B T A IS S AU ek
HAFHLE STV L RERIA TFR ZE W T & % Wl etk ss
TTWz, 4R, DSAMIRL O e R RS AY I S
DOH), FOH kb PD-1, PD-L1 O A D [
R 2 BRRIS2SHE A TV AL HIEYE T AE
DIEGHIC L B LM O—>TH Y, bivbild
JALSG STIM213 C TFR & 1t T ML OB RIZD W
THRIATHFETH S,

BEbH I

A<F=712K ) CML O EMFHIZHHERS L, &
MNP BIEA v F = TIPS RED, WHEZZE L
72D L) EMETHRZDONE V) 2 EDRKD
WIERRE T 5. BIFEAT o T B B BB HE 2R 1B
72% b LI HARD SHFIIANT T CML RO 72 7%
IEFYA%8EL, $XToO CMLIEFICREIIET
HEE Db TR EZEo TV &,

Reference

1) Tauchi, T, Kizaki, M., Okamoto, S., Tanaka, H., Tani-
moto, M., Inokuchi, K., et al. (2011)
follow-up of patients receiving imatinib for the treat-

Seven-year

ment of newly diagnosed chronic myelogenous
leukemia by the TARGET system. Leuk Res., 35
(5) : 585-590.

2) Druker, B.J., Sawyers, C.L., Kantarjian, H., Resta,
D.J., Reese, S.E, Ford, J.M., et al. (2001) Activity

?

3)

4)

5)

6)

7)

9)

10)

11)

— 105 —

(5)

of a specific inhibitor of the BCR-ABL tyrosine ki-
nase in the blast crisis of chronic myeloid leukemia
and acute lymphoblastic leukemia with the Philadel-
phia chromosome. The New England journal of
medicine, 344 (14) : 1038-1042.

Hochhaus, A., O’'Brien, S.G., Guilhot, E, Druker, B.].,
Branford, S., Foroni, L., et al. (2009) Six-year fol-
low-up of patients receiving imatinib for the first-
line treatment of chronic myeloid leukemia. Leuke-
mia, 23(6) : 1054-1061.

Graham, S.M., Jorgensen, H.G., Allan, E., Pearson,
C., Alcorn, MJ., Richmond, L., e al. (2002)
tive, quiescent, Philadelphia-positive stem cells from

Primi-

patients with chronic myeloid leukemia are insensi-
tive to STI571 in vitro. Blood, 99(1) : 319-325.
HARIME 2 —, editor. #MEIESZIET A ¥ 7
A ¥ 2013 FEEERR. B —hi ed. TREC: &I HRRURR
A&t 2013.

Takahashi, N., Kyo, T., Maeda, Y., Sugihara, T., Usuki,
K., Kawaguchi, T, et al. (2012)
imatinib in Japanese patients with chronic myeloid
leukemia. Haematologica, 97 (6) : 903-906.
Mahon, EX., Rea, D., Guilhot, J., Guilhot, E, Huguet,
F, Nicolini, F, et al. (2010)
imatinib in patients with chronic myeloid leukaemia

Discontinuation of

Discontinuation of

who have maintained complete molecular remission
for at least 2 years : the prospective, multicentre
Stop Imatinib (STIM) trial. Lancet Oncol., 11
(11) : 1029-1035.

Ross, D.M., Branford, S., Seymour, J.E, Schwarer,
A.P, Arthur, C., Yeung, D.T,, et al. (2013) Safety
and efficacy of imatinib cessation for CML patients
with stable undetectable minimal residual dis-
ease : results from the TWISTER study. Blood,
122(4) : 515-522.

The price of drugs for chronic myeloid leukemia
(CML) is a reflection of the unsustainable prices of
cancer drugs : from the perspective of a large group
of CML experts. (2013)  Blood, 121(22) : 4439-
4442.

Sokal, J.E., Cox, E.B., Baccarani, M., Tura, S., Go-
mez, G.A., Robertson, J.E., et al. (1984)
tic discrimination in “good-risk” chronic granulocytic
leukemia. Blood, 63 (4) : 789-799.

Druker, B.]., Guilhot, E, O’'Brien, S.G., Gathmann, I.,
Kantarjian, H., Gattermann, N., et al. (2006)

Prognos-

Five-



Akita University

12)

13)

(6)

year follow-up of patients receiving imatinib for
chronic myeloid leukemia. The New England jour-
nal of medicine, 355(23) : 2408-2017.

Takahashi, N., Miura, M., Scott, S.A., Kagaya, H.,
Kameoka, Y., Tagawa, H., et al. (2010)
CYP3A5 and drug transporter polymorphisms on

Influence of

imatinib trough concentration and clinical response
among patients with chronic phase chronic myeloid
leukemia. J. Hum. Genet., 55(11) : 731-737.

Shinohara, Y., Takahashi, N., Nishiwaki, K., Hino, M.,
Kashimura, M., Wakita, H., et al. (2013) A multi-
center clinical study evaluating the confirmed com-
plete molecular response rate in imatinib-treated pa-
tients with chronic phase chronic myeloid leukemia

by using the international scale of real-time quantita-

B 42 % 3-4 5

14)

15)

— 106 —

CML : TFR in TKI era

tive polymerase chain reaction. Haematologica, 98
(9) : 1407-1413.

Talpaz, M., Hehlmann, R., Quintas-Cardama, A.,
Mercer, J., Cortes, J. (2013)
terferon-alpha in the treatment of chronic myeloid
leukemia. Leukemia, 27 (4) : 803-812.

Deininger, M., O'Brien, S.G., Guilhot, E, Goldman,
J.M., Hochhaus, A., Hughes, TP, et al. (2009)
ternational Randomized Study of Interferon Vs
STI571 (IRIS) 8-Year Follow up : Sustained Surviv-
al and Low Risk for Progression or Events in Pa-

Re-emergence of in-

In-

tients with Newly Diagnosed Chronic Myeloid Leu-
kemia in Chronic Phase (CML-CP) Treated with
Imatinib. Blood, 114 : 1126.





