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Survival probability

CMLEA DEFXHT, 1983-2008

1.0
Primary imatinib, 2002-2008 (CML 1V)
0.9 5-year survival, 93% N=2830
0.8 1
0.7 1
0.6 IFN or SCT + Second-line imatinib, 1997-2003
., “M (CML IlIA) 5-year survival, 71%
0.5 b, "'m..,,,“'
0.4 AN M‘M_m IFN or SCT, 1995-2001 (CML Il)
kS 5-year survival, 63%
0.3 1 e
B oy IFN, 1986-1994

0.2 1 P = b aniania,, | D-Year survival, 53%
0.1 b e

’ IFN=interferon a; SCT=stem cell transplant. Busu”an' 1 983'1 991

0 B T T T T T T T

T
0 2 4 6 8 10 12 14 16 18 20 22
Years after diagnosis

IRIS 8 years:Imatinib in CML-CP

J)RyH® 24£7FE (ITT)

10T s
90 - y
80 -
70 4 B ERKR%RSERRD
2HEEFRIEI85%
¥ 60 A (CMLICB &L =FE D& D
$ 50 8893%)
< 40 1
30
201 — survival: deaths associated with CML
104 — Overall survival
0 L] L] L] L] L] L] L] L]

0 12 24 36 48 60 72 84 96 108
Months since randomization




IRIS 8 years:Imatinib in CML-CP
DUNRYD® FRANVIFEBRR

MMR Z LB TIZELET7—5 TEAP | BCADEITHL

81 75
M Event
1 Loss of CHR,
Loss of MCyR,
6- AP/BC,

Death during treatment
I AP/BC

With event, %

MMRER OB ERICHA=TNEDCCYREHKFE

, =91
CCyR with MMR, n=41

(a4
>
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(]
—
o
»
17
K=]
—
=)
>
=
=
©
=
=)
=
o

12 18 24 30 36 LY 48 54 60

Months from starting imatinib therapy

Marin D. et al.: Blood 112: 4437-44, 2008
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BRABICE26-TEEFERIIT
100% &M, BBMEEICKL)
ESICA LT BIRIBII L,

62A 1228

CCyR

(Ph+=65%) (ot 35%)

RHERDY MMR* 1 IS ELISThLL L 28R

Suboptimal Response
RARICIURANR71VM 2R3

CyR&L PCYRFRRE PCyR MMR* 1kl

AL 525, BEOTINIL (Ph+>95%) (Ph+>35%) (Ph+1~35%)
ERDFrANERT I, iE
BEEOHRELS, FERAERIDT : MMR* 135K ; ER*?

CyR&L PCYRK R
BB LVRBLT ML CHRF®R | (py7>95%) | (Ph+>35%) | CCYRFilA
FhU, TEBLITEONLH

BEENZENS. BEHAERIDT: CHRIH K : COYRIMR: ER*3; /0 REHRE /Ph+

High risk:
HBHRICEREED RATTHE A= = MMR* kiR
HOHZIKETHY. BETHE R¥%E/Ph+*4
BLE=SIVIEETD.

( BIREmDT: level D LR *5: O— REMKRE/Ph+

JOLE=0.1% (International scale)

R EEOS L1
BHRO/O0— REK 'ﬂ/Ph+ltwammgLﬁ!l§ HMPICRHML =B A( clonal progression&& idfailurel- 3 Mah s
ranscript level EREA LT D2~ 10BOLRTEHY. WERI-LIRES Baccarani M, et al.: J. Clin. Oncol. 27: published ahead of print on November 2, 2009

HETARELN
recommendations

Treatment recommendations

1. EHEHCML
1
TATOHAEER «J1YNy-°400mg/ B

2nd. line

JUNRYI([RE )&

HGYNYICIER, 22906 KIS Y FTEER
B GFOELLIBEYF =T

-allo-HSCT*!

IRV ICRTE B FOHLLKBEYF=T

1)~y 9%suboptimal response

)Ry 9% ailure

25108 LI EFYF=T RGO LI G T F T w il
suboptimal response (#7=72L. BARICE->TRallo-HSCTHBIREN B ) *2
2978 LLIBSYF=7 failure «allo-HSCT

* 1 BFEICAP/BCAETLT= HAHEROTISIERER T HEH TRIRSI D,
* 2 warnings DEHEE (1) Ry B THRFRER ., EREFHTHHLE) ICEHL. HhDBHENDY XUHMEL (EBMT risk score = 2) fEHI .
Baccarani M., et al.: J. Clin. Oncol. 27: 6041-6051, 2009
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Switch the TKI: Nilotinib for pts on Imatinib with
suboptimal molecular response (ENABL study)

* N=50, 14 pts evaluable

~Group 1: Patients treated for 21
year with imatinib who have
achieved CCyR but have not
reached MMR

— Group 2: Patients who have
achieved a CCyR but have a >1-
log increase in BCR-ABL:ABL
transcript levels from best
response, regardless of
imatinib treatment duration

* 2400 mg IM for 26mo prior
to study

* No loss of CCyR, or prior
T3151, AP/BC

* Nilotinib 300 mg BID

~ 400 mg BID if no MMR in 6mo

* Primary endpoint:

— Change in BCR-ABL transcript levels
from a standardized baseline value
after 12 months {12 cycles) on
niletinib

* Monitoring:

— Group 1: RQ-PCR analysis is
performed by a central lab at
baseling and then every 3 months

— Group 2: RQ-PCR is performed at
baseline, monthly for the first 3
months, and then every 3 months
thereafter while on study

Alie (8. 2 ol 45K 2010 Abshact 200L

ENABL: Nilotinib for Suboptimal Imatinib Response

* 87% (12/14) achieved

00.000
MMR

= 9/12 within 3mo 10000

— Median log _
W(iS)@12mo:3.7 (n=7) 21000

— 5/14 nilotinib dose ¥
reduction; median dose 010

@

536mg

— Single Gr3 AE related to
nilotinib (rash); no Gr4
toxicity observed 0.00

Q010

BCR-ABL Trends (% 15) for Patients Enrolled on Study

Months (cycle)

012345678 9101112131415161718192021

Alie (8. 2 ol 45K 2010 Abshact 200L
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ENESTnd
DASISION

Methods
Study design and endpoints

Nilotinib 300mg BID (n=282)

Nilotinib 400mg BID (n=281)

*OMN=S002Z>»3

* Stratification by Sokal risk score. FOIIOW-Up

5 years
N=846 217 centers 35 countries

® Primary endpoint: MMR at 12 monthst
@ Secondary endpoints: MMR and CCyR beyond 12 months, time to MMR and

CCyR, event-free survival (EFS), progression-free survival (PFS), time to
AP/BC, overall survival (0S)

1 The ENESTnd trial met its primary endpoint of MMR at 12 months in patients treated with nilotinib 300 and 400mg BID
vs imatinib (p<0.0001).!

#484-EHA 2011

1. Saglio G, et al. N Engl J Med 2010; 362: 2251-2259.



ENESTnd: BTV r1

o FENMERE:122AKAOMMRE

o BIXFERE: 120 AFTOCCYRE, MMR-CCYRA @O SETORIM.
EFS. PFS. BT IR~ OHELT. 2ETFRIM

' Nilotinib 300mg BID (£#IE2820/ B4 ABIRE30H)

ocozra

SWERE 84661/
BAEASRE 790 | |

/ | Nilotinib 400me BID (£#IRE281H/ BK AHBE24H)

. %OMN=

AWBETSokal YRHRIT
FBRUMoEmM

DASISION (CA180-056) study design:
An ongoing global phase 3 study

® Treatment-naive Dasatinib 100mg QD (n=259
CML-CP patients 9 ( ) Follow-up

(N=519) < Randomized* — v
® 108 centers LA
Imatinib 400mg QD (n=260)

® 26 countries
* Stratified by Hasford risk score

® Primary endpoint Confirmed CCyR by 12 mos

@ Other key endpoints Rates of CCyR and MMR, times to CCyR and MMR,
time in CCyR (measure of duration), progression-
free survival, overall survival

#206-ASH 2010




Cumulative Incidence of
MMR*

Nilotinib 300mg BID (n=282)
= Nilotinib 400mg BID (n=281)
= |matinib 400mg QD (n=283)

i By 12 months
| 5%, P <0.0001

1 51%, £ <0.0001
A 24%-28%

Patients with MMR, %

12 15 18 21
Time since randomization

* [ntent-to-treat (ITT) population used for all efficacy analyses.

#484.EHA 2011

RMMMRE"

=o¥=7 300mg BID
— Z0¥F=7 400mg BID
A F =7 400mg QD

=0.1%%)

MMR(<Z

Time since randomization

By 24 months

 71%, P <0.0001

 67%, P <0.0001
A 23%-27%

24 217 30 33
(months)

(Months)

10



MMR rates (ITT) by month of
treatment

1 Dasatinib 100mg QD ™ |matinib 400mg QD

p<0.0001

1

1

Mo 3 Mo 6 Mo 9 Mo 12 Any time  Any time

MMR, BCR-ABL <0.1% BCR-ABL

<0.0032%

® Based on time-to MMR analysis, likelihood of achieving a MMR was 1.8-fold higher
with dasatinib vs imatinib (stratified log-rank p<<0.0001: HR=1.8)

® Among patients who achieved a MMR, median time to MMR was 8.3 mos for dasatinib
and 11.8 mos for imatinib

cMLi #192-29 #206-ASH 2010

Cumulative incidence of
CMR4*

ilotinib 300mg BID (n=282)
—— Nilotinib 400mg BID (n=281) { By o4 th
—— Imatinib 400me QD (n=283) e
i By 12 months
| 399, P <0.0001
 20%, P <0.0001 2

339, £ <0.0001
A 15%-21%

% with CMR*

159, £=0.0004

12 15 18 21 24 27 30 33
Time since randomization (months)

* Equivalent to BCR-ABL transcript levels of <0.01% (IS)

MLt #198-#22

Data cut-off: 20 Aug 2010

11



Cumulative incidence of
CMR4.5*

Nilotinib 300mg BID (n=282)
—— Nilotinib 400mg BID (n=281)
—— Imatinib 400mg QD (n=283) ; £y 24 months

By 12 months

| 259, P <0.0001
199, £=0.0006

1%, P <0.0001

% with CMR#®

I A 10%-16%
 7%,P <0.0001 f

12 15 18 21 24 27 30 33
Time since randomization (months)

* Equivalent to BCR-ABL transcript levels of <0.00329% (IS)

MLt #198-#23

Data cut-off: 20 Aug 2010

RIMCMR45F
Ch{lg%i'&a)ﬂﬂ!llimlotinibb‘ﬂ1 25 AlIEA0

Pat
50 =O¥=7 300mg BID 30
— ZRF=7 400mgBID 24
— AXF=J 400mgQD 25
40

30

0.0032%'S)

20

CMR45(<

36
Time since randomization (Months)
. |=8%=J30mBD | =0%=7400me B | £7=7400mg OO |
oRS(soooe% [0 | n [ & | 5 |

ULE MW (M) [ M3 T 4 [ 24 |

12



181 A £ TAODSuboptimal response
LU Treatment failure*

48.0
= 1 —=0F=7 300mg BID

M —0F=7 400mg BID

B <F=7 400mg QD

Suboptimal response Treatment failure

=TT &E

Suboptimal response: <CHR (31 AR): <PCyR (61 AK); <CCyR (125 AK): <MMR (181 AR)

Treatment fallure: CYR%EL (6 AK); <PCYR(121AK): <CCyR (181 AR): RMEMHFCHRDM%. PCYRDIN L.
CCYRMiA%. WBCO M., BTN/ RIEMD~DETT

suboptimal response&treatment fallure® 5 DXRER/I=$ E ML treatment fallure:L TR

Progression to AP/BC

p=0.0059

p=0.0196

12

Number of Patients

Including clonal evolution
1 Nilotinib 300mg BID = Nilotinib 400mg BID M |matinib 400mg QD
Progression events after discontinuation of treatment occurred in an additional 7, 2, and 6 patients (excluding

clonal evolution) in nilotinib 300mg BID, nilotinib 400mg BID, and imatinib arms, respectively; progression within
60 days of discontinuation occurred in 1, 1, and 2 of these patients across respective arms

Data cut-off: 20 Aug 2010

13



BT IR EMADELT

1 =B5F=7 300mg BID
M —0F=7 400mg BID
BA<F=7 400mg QD

arwoxmeny | - | 001 | 01|
pemomm | 00— | esev |  esk |

=798

Grade 3/4 myelosuppression and
biochemical abnormalities by age

Nilotinib Nilotinib Imatinib
300mg BID 400mg BID 400mg QD
<65y | >65y <65y >65y <65y >65y
(n=244)| (n=35) |(n=252)| (n=25) | (n=244)| (n=36)
8
Neutropenia

3 4

0 12

Thrombocytopenia 0 K]
Selected biochemical
abnormalities, %
Lipase 1 11 i 16
ALT 1 0 10 8
Total bilirubin 1 0 8 12
Glucose 1 23 4 16

MLt #198-#28

Hematologic, %
Anemia
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REULE MG

zo¥=J
400y BO

22

5 (208)
4 (167)

13 (581

6273 | 80125

J0as 2(83)

b e

| 10 (455) 1(42)

148 | e@sm
8 (38.4) 9 (315)
s | aa2m

| 148 | 1w

1(45)
1.(45)
0

PARSRRNLTR. WVTAMRTO%NRLOSREER

>l
>450 msec
>480 msec
>500 msec

FE{RE
>30 msec
>60 msec

—aOF=7J
300mg BID
n=29

3 (10.3%)
0
0

11 (37.9%)
0

40138
3 (10.3)

30138

—aF=7J
400mg BID
n=22

PACRE))
0
0

7 (31.8%)
0

ARF=TJ
400mg QD
n=24

4 (16.7%)
0
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FEH

® ENESTndB R ARSI REICEHT 5241 A DRMHLTH.
SOF=ITRICBVTAYF= TR IYEN =5 FREPH
ARH/ONT=

e CMRSERFEFTOMMIZ. /TF=—THIcHA-DF=TH
TlE#120 AMEL. —OF =R TLYRVODRLIGEOHIC
“‘Bhtt\f‘:o

° 122 ALIBROBRWICENT. —OF=J/EIHS RS L
OF-BEB2EIRBOHL NG, T,

o AMITERHIS. 24 AMOBEIHBLNTE=O0F=TD
BEABENCMLIZH T 29 EAROE BiEREEHT-,

Efficacy of 2"d-TKT in Phase 2 frontline study

CCR(%)

3 NI O 400(GIMEMA)
3 AiE O 400(GDAGC)
B DASA 100

Kantarjian HM, et al. Clin Cancer Res. 2011 Feb 9
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Efficacy of 2nd-TKI in Phase 2 frontline study

MMR(S) @ NIEO {00(GIMEMA)
oD N O {000MDACC)
= DASA 100

Kantarjian HM, et al. Clin Cancer Res. 2011 Feb 9

Efficacy of 2"d-TKT in Phase 2 frontline study

3 NI O 40GINEMA)
D ML O 400(MDACGC)
= DASA 100

Kantarjian HM, et al. Clin Cancer Res. 2011 Feb 9
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Efficacy of 2"d-TKI in Phase 3 ENESTnd and
DASISION Trial (12M follow up data)

CCR (12M)

E3 ENESTnd NIELO 300 (BID)
D ENESTnd NILO 400 (BID)
= ENESTne IM 400(Q0)

D DASISION DAS 100 (BID)
DASISION IM 4000Q0)

Kantarjian HM, et al. Clin Cancer Res. 2011 Feb 9

Efficacy of 2"d-TKI in Phase 3 ENESTnd and
DASISION Trial (12M follow up data)

MMR (by 17M)

o

FNESTnd NILO 300 (BID)
O FNFSTnd NI O 400 (BID)
= £NLSTne IM 460XQD)

@ DASISION DAS 100 (BID)
& PASISION IM 400(QD)

Kantarjian HM, et al. Clin Cancer Res. 2011 Feb 9
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Efficacy of 2"d-TKI in Phase 3 ENESTnd and
DASISION Trial (12M follow up data)

CMH (overali)

&3 ENESThd NILO 300 (BID)
En ENESTnd NILO 400 (BID)
B ENESTne IM 4000QD)

Kantarjian HM, et al. Clin Cancer Res. 2011 Feb 9

Efficacy of 2"d-TKI in Phase 3 ENESTnd and
DASISION Trial (12M follow up data)

Progression

ENESTnd NIt O 300 (BID)
ENESTnd NILO 400 (BID)
ENESTne IM 4000QD)
DASISION DAS 100 (BID)
DASISION IM 4000QD)

Kantarjian HM, et al. Clin Cancer Res. 2011 Feb 9
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AHDTFE

ENESTnd (244 H)

TUNRY BN DA S0 FA\DY)E
MMRMSCMRZHig U /zIE

Stop Imatinib

=lnbEEs i)t clmE e

|Case 1: 898 %it |

Imatinib
400mg . _
300m 2007 Nilotinib(400mg)
Grade2
Kk —
B5 ]
TRGRIE 100—
1001 Q6
80 79%
£ 601
£ 40 "
201
o (CCYR)
1000
<
=
o
a0
& 100] 54
S 50
-3
]
= 101
8 5
g <5 <5
< 1 > Do,
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 (A)
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[Case 2:55, Zi% ]

Imatinib

300me| Nilotinib(400mg)

Grade2
MEn: —

100 100k

80
60

40 o
28: (COYR)

Ph (%)

1000

100
50 38

14 16 16
10

Amp/CML(copy/0.5 u gRNA)

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 (A)
(Case3: 31 Bt |
Imatinib
400mg
Nilotinib(800mg)
i’
RE ]
S Sl
i k—
100, 100
80-
£ 60
& 407 o
23: (CCyR)
10007
<<
=
o
a0
§ 1001 48
I 50 33
-3
]
— 10_
=
% > 16 10
Z 6
1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 (A)
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[Gase 4: 348 % ]

Imatinib
400—200—400mg

Nilotinib(800mg) 600mg  800me

Grade3
s Il
423

1001
801
60

401 o
28: (CCYR)

10007 522

141

76 67
100
50 N

Grade1
100%

Ph (%)

401

Amp/CML(copy/0.5 u gRNA)

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 (A)

Probability of CMR by 60 months
181 de-novo patients 400/600 mg imatinib tested in
Adelaide

100 MMR by 6 months
904 — MMR >6 to 12 months
god — MMR >12 to 18 months

70 P<0.0001

60
50
40
30
20
10

]

(=]
o~
[0
=
(&)
=
)
)
=
=
©
o
o
S
o

24 36
Months after commencing imatinib

#6511-ASCO 2011 Branford et al. Blood. 2008: 112. Abstract 2113.
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Nilotinibi2 5Ic L3R HMMRER 3R HE TRV 2 KR

Nilotinib 300 mg BID Nilotinib 400 mg BID mm Imatinib 400 mg QD
P<0.0007

P<0.0001 P=0.0095

44
5 P=0.0037

T™™MR = AP/BC
22

Number of patients with event

MMR - Month 12 Progression to AP/BC

OMMREREMADSE., AP/BCAHEITLUI-IEHMITL VD oT= Saglio G, et al. ASH 2009. Abs # LBA-1 (oral)

AHDTFE

ENESTnd (244 H)

TURY TBIANS DS 70 FA\DY)E
MMRMSCMRZ B UTctIE

Stop Imatinib

B MmyREFEIROIRIE(C @ T
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201053 A = EhaBjE THpx

BREFRE WBC 282000/pl(Baso 3.3%. Blasts 2.0%.
Promyelo 2.0%. Myelo+Metamyelo 39.4%).
Hb 9.9g/dl MCV 88.9 Reti 42%o

PLT 51.1X10%L
Sokal score 1.03 (Int)

CMLEBTRFHA 2010548

SAEEA A 201044 A

Case 1: 22 *i&

Nilotinib(600mg)

14 ATCHR
44 ATCCR
64 A TMMR(Amp 22aE—)

Amp/CML(copy/0.5 £ gRNA)

24



Case 1DFEEH

@ AEHIXImatinibAEICELY645 A TMMRZEZERL TLM=M
FWMHABENELHY. LYRWNERZEFTST=6Nilotinibl=
UJUE?LT:O

@® Nilotinib~DYIYEZ . 75 B TAMp-CMLOaE—#5RH
(RHEBRUT)ZERLT-.

@® Imatinib;AEEH-E L TULVE=EMA T HIENilotinibA®
PYEZIZKYHEELT=,

WBC 197000/ul(Baso 2.7%. Blasts 2.0%.

Promyelo 3.7%. Myelo+Metamyelo 27.3%).
Hb 9.4 g/dl. MCV 84.0. Reti 27%o

PLT 73.3X10%L
Sokal score 1.43 (High)

CMLEZERIF#A 2009454
SREEAIRFHA 20094F5H

25



Case 2: 61k Z*=i4

D GGG i (600mg)

Grade 2

-18 -17 -16 -15 -14 -13-12-11-10 9 -8 -7 6 -5 4 -3 -2 -1 0 1 2 3 4 5 6 (R)

Case 2DFEEHD

@ AKEEHIIEImatinibi&#E18%4 A K iR Tsuboptimal response
LEZbhi=1=8. International Scale® RQ-PCRAIEZE 1T
L\ MMRZHEZRLT-EHITH B

@ NilotinibIZ8IYE Z 44 A T. Amp-CMLOaE—HGFRH
(RHBRUT)ZERLT=,

@ Imatinib;AEEF4ELC TL -8R E DR ZIE(XNilotinib~®
PYERICEYBREBEBSNT-DREEZELCT-, LML, REHIE
PYEZIZEYBEIYQOLD M EMNFERSIT=,

26



MDACC*MA I F=—J KA
Sustained CMRODF fEEEFSE L UTFS

% M.D. Anderson Cancer Center

Event-Free Survival Transformation-Free Survival

No. of
events

[~ swmmeacne | o4 | 3 | ~Sutmmeacwr | oa | 1|

— Sustained MMR,

0.
12 24 36 48 60 72 84 96 108 12 24 36 48 60 72 84 96 108
Months Months

Proportion event-free survival
Proportion transformation-free survival

MMR= BCR-ABL/ABL ratio of =0.1%

CMR= undetectable (sensitivity at least 4.5 logs)

Sustained= only if they met the criteria for response in at least 2 consecutive assays separate over a period of at least 6 months.
Event= loss of CHR, loss of MCyR, progression to AP/BC, death.

Verma D, et al.: Blood 2009. 114(22): oral session #505

Cumulative incidence of
CMR4-5%

Nilotinib 300mg BID (n=282)

—— Nilotinib 400mg BID (n=281) ! By 24 month
—— Imatinib 400mg QD (n=283) | S monte

i By 12 months

| 25%, P <0.0001

1%, P <0.0001

% with CMR45

%P <0.0001

12 15 18 21 33

Time since randomization (months)

* Equivalent to BCR-ABL transcript levels of <0.0032% (IS)
#6511-ASCO 2011 Data cut-off: 20 Aug 2010




Growth inhibition of SU-Ph2 by TKI

70.0% -
60.0% -
50.0% -

40.0% IM 50nM
30.0% | = NILO 50nM

% reduction

20.0% -
10.0% -

00% T T T
24hrs 48hrs 712hrs

Culture time

AHDTFE

ENESTnd (244 H)

TUNRY JREMNS DS T FA\DY)E
MMRMS5CMRZ B Uct)E

Stop Imatinib

B MmyREFEIROIRIE(C @I T
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POE TP

MMR (Amp-cML 1003dE—/ pg k&) H' 2 £EHH
B URR DB S NIZAES 1041

kB DEBERSR
Amp-CML (881E1T)

JUnRyIREE
400mg 8% SBlt4u Tit44
300mg 245 71244
200mg 1% %14

EFIE=

Fiim 37m%-795% (PRIE635%)
TR E1*461. Zitefl)
T =R 1041

IFNJERRE 241
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e

1055 3fl([Cmolecular relapse&ias iz,

40m% %t PILE3HAH

62i% S5 wiLiE3HAH

37m Wit PiLiE2HAR

fFE MBI IMIESE  Sokal Risk #HZHAME =R
1. 54i% &1t 400mg L 27h'A MMR
2. 71i% % 300mg I 27hA MMR
3. 63i% M 400mg(IFN) L 28h'A MMR
4. 79 S  400mg I 29h'A MMR
5. 79i% S 400mg I 20hA MMR
6. 57i% %M 400mg L 20hA MMR
7. 40i% WM  300mg(IFN) L 3hA B%
8. 58i% $BME 400mg I 13hA MMR
9. 62i% 5B 400mg L 3h8 BR
10. 37 Tt 300mg L 2h 8 BR

Fri23F10AK SR
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Imatinib 7 1k

Imatinib (200mg)

AEESR . £HORIE

>626

Imatinibi5#HAM : 72£20 A
Imatinib¥1:: 201043 H

H ik #iImatinib A &: 300mg
BRETOHM: 374

Amp/CML

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

The kinetics of molecular relapse

BCR-ABL/ABL(%)
Logarithmic

BCR-ABL/ABL (%)

0.1 0.1

0.01 0.01

Fluctuating
No imatinib re-treated

Mahon et al.
The Lancet Oncology
2010 ;11:1029-35.
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Dynamics of chronic myeloid leukaemia

Franziska Michorl, Timothy P. Hughes2, Yoh Iwasa3, Susan Branford2, Neil P.

Shah4, Charles L. Sawyers4,5 & Martin A. Nowak1

Figure 1 Imatinib leads to a biphasic decline
of leukaemic cells.

a—e, The levels of BCR-ABL transcriptsin the
blood of five patients are shown during 12
months of therapy starting at day O.

In these patients, the first slope ranges from
0.03 to 0.05 per day and the second slope
from 0.004 to 0.007 per day.

The first slope represents the death rate of
leukaemic differentiated cells and

the second slope the death rate of |leukaemic
progenitors during imatinib therapy.

Panel f shows the median with quartiles taken
over all patients who do not have a rise in
the leukaemic cell burden during the first
12 months of therapy. The circle
represents the 50 percentile, and the bars
the 25 and 75 percentiles.
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Bcr-Abl Kinetics Suggest Self-Renewing
Leukemic Cells are Reduced During Imatinib
Treatment

A Stein, T Kalebic, D Bottino

Background: IRIS

* The International Randomized Study of Interferon and STI571
(IRIS) is a phase 3, randomized, multicenter trial which
demonstrated the superior safety and efficacy of imatinib over
interferon-a plus cytarabine for patients with Philadelphia positive
(Ph+) chronic myeloid leukemia in chronic phase (CML-CP)*

Patients randomized to imatinib achieved the following response
rates at 8 years follow-up:?

— Complete cytogenetic response, 83%

— Overall survival, 85%

— Event-free survival, 81%

— Freedom from progression to accelerated phase/blast crisis, 92%

Long-term follow-up from IRIS show high, durable rates of
hematologic, cytogenetic and molecular response with a proven
survival benefit supported by more than 8 years of clinical follow up

1. O'Brien et al. N Eng J Med. 2003; 348:994-1004.
2. Deininger et al. Blood. 2009; Volume 114, Abstract 1126.




Methods

1106 patients in IRIS 553 patients
(7-year follow up) randomized to imatinib

Empirical model
i 1
AIC, Akaike Information Criterion selection (AIC)
1. Akaike, H. IEEE Transactions on
Automatic Control. 1974;19(6):716-723.

Empirical characterization of patient PCR
profiles: Multi-exponential regression & model selection

Monoexponential Bi-exponential Tri-exponential

Years on imatinib treatment

* Standard statistical methods (Akaike Information Criterion [AIC]) used
to find simplest multi-exponential function that explained the data

* Tri-exponential was rejected for all but 4 patients via AIC, suggesting
B-decline continues to decline below detection threshold

* Bi-exponential function: Ae*t + BePt, o < B, t = time in years
— o < 0 represents the initial slope of BCR-ABL decline (up to ~6 months)
-B represents the longer slope (~ 6 months and beyond)

1. Akaike, H. IEEE Transactions on Automatic Control. 1974;19(6):716-723.
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What drives the a and (3 slopes?
Two hypotheses with distinct implications for LSCs

Leukemic self- Early Progenitors Late Progenitors White Blood Cells

renewing cells (LSCs) .

Monocyte

. Granulocyte
Mast Cell Basophil
e Megakaryocyte

- Erythrocyte

B ——
Qp

. i (04
1: EP-LSC Hypothesis LSC =—> EP =—— |P =— WBC
]

«a ~ decline of EPs
B~ decline of LSCs E—

LT-HSC ST-HSC

2. LP-EP Hypothesis
a ~ decline of LPs
B~ decline of EPs
LSCs untouched

1. Bottino et al. J Clin Oncol 2009; 27 (15S):7056. 2. Michor et al. Nature 2005; 435:1267-1270.

Model Simulations

1: EP-LSC hypothesis 2: LP-EP hypothesis

r
28
(@]

a
=) EP =—p P =»> WBC

\/ \/ \/

a
LSC => EP —» LP =» WBC
— — —

\ A \/

Both models can
predict biphasic
WBC response

WBCBCcr-Abl IS &

WBC Bcr-Abl IS

Models make
different
predictions of EP
kinetics

EP Bcr-Abl IS
EP Bcr-Abl IS

Models make
different
predictions of
LSC kinetics

LSC/(LSC+HSC)
LSC/(LSC+HSC)

Time (years) Time (years)




Experimental observations suggest EP decline
iIs much faster than observed (3 slope

1: EP-LSC hypothesis 2: LP-EP hypothesis

EP Bcr-Abl IS
EP Bcr-Abl IS

Time (years) Time (years)

Healthy hematopoiesis occurs within weeks?23 suggesting that healthy EPs do not
persist in bone marrow for years

Long-term bone marrow transplantation dynamics have been attributed to stem
cells (not EPs) in mice*

* Preliminary findings show leukemic EPs undetectable by PCR within 1 year?!

1. Abe etal. Int. J. Hematol. 2008;88:471-475. 2. Finch etal. Blood 1977;50:699-707.
3. Friberg etal. Invest New Drugs 2003;21:183-194. 4. Uchida et al. Blood 1994;83:3758-3779.

LSC reduction model is the only one that can explain

both EP and WBC BCRABL kinetics
1: EP-LSC hypothesis 2: LP-EP hypothesis

LSC — EPIB—> Ll:’a"> WBC
—

A\ A \ \/

BCRABL
(typical f< 0 case)

WBC

WBC Bcr-Abl IS
WBC Bcr-Abl IS

EP kinetics

EP Bcr-Abl IS
EP Bcr-Abl IS

Predicted LSC
kinetics

o
i

0.1
0.01
0.0071°
-1

0.01
0.002!
-1

LSC

LSC/(LSC+HSC)
LSC/(LSC+HSC)

[ 1 2 0 1 x
Time (years) UCIVCEES)




IS Ber-Abl ratioi

Both models predict that patients with >0
experience LSC increase at rate 3

(2p

LSC=—> EP — LP = WBC L
—

WBC Bcr-Abl IS

WBC Bcr-Abl IS

1: EP-LSC hypothesis 2: LP-EP hypothesis

% ( — EP'B—> LE > WBC

A

(%]
(@]

\/ \/

.
2 o
» o 5

BCRABL
(typical < 0 case)

o o
B

WBC

WBCBcr-Abl IS <=

Predicted EP
kinetics

WBCBcr-Abl IS

Predicted LSC
kinetics

LSC 2 :

0 i z 3 4

Time (years) Time (years)
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Conclusions
IRIS data + EP understanding + modeling suggest:

* Majority of study patients well-described by bi-exponential
— a : initial rapid BCR-ABL ratio decline
— B : long-term decline or increase

* B corresponds to kinetics of LSCs during IM treatment.
— 235/327 (72%): B <0 - gradual decline in LSC burden
— 92/327 (28%): B > 0 - gradual increase in LSC burden

* Modeling does not distinguish among various plausible
mechanisms for predicted stem cell decline ( < 0)

* Future analysis will include nilotinib patients
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s ZAF =TI AIFZTITEERMMRER EAF L. F-MMR
ERFETORBIEEMoT=,

* MMR&YHEHIZEVVAERRIGHEICOWTEH. —OF=JD
BEIRBIAIFITIVERTEY., —OF=_JAEHITIE
CMR (Complete molecular response)ZERHIAFRHSNT=,
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