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Técnicas para el diagnostico de LMCr t(9;22)(g34; q11)
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Comparacion entre técnicas diagnosticas y
de seguimiento

Table 1. Comparison of conventional cytogenetics, FISH, and molecular studies
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Transcritos mMRNA BCR-ABL
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Estructura sitio activo
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Vias Moleculares en LMCr

1. Sawyers CL. N Engl J Med. 1999;340:1330-1340.
2. Melo JV, Deininger MWN. Hematol Oncol Clin North Am. 2004;18:545-568.

La kinasa BCR-ABL es
creada por el gen BCR-ABL
del Cromosoma
Philadelphia.t

Mientras BCR-ABL es la
fuerza manejadora en
LMCr, numerosas vias
oncogeénicas adicionales
han sido identificadas.?
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Respuesta Molecular

Diagnosis, Pretreament
or Hematologic Relapse

Complete Hematologic Response
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Monitoreo de pacientes con LMCr mediante estudio Q-PCR

N = 23 pacientes (12 hombres-11 mujeres)
Relacion Hombres/Mujeres = 1,1

Edad Promedio: 50,4 anos (19-74)

Tiempo de evolucion promedio: 56,7 meses
(0 — 180)

Pacientes al diagnostico: 2

18 con Imatinib

2 con Dasatinib

3 Sin tratamiento



N Codigo PCR nested Q-PCR
1 BMO69 + 32229
2 R23 22840
3 R22 18540
4 R10 13590
5 RO7 6539
6 RO3 5667
7 R02 699
8 R12 60
9 R16 58
10 R13 26
11 R21 20
12 R24 19
13 R19 17
14 R20 4
15 R0O4 0
16 RO5 0
17 RO8 0
18 R0O9 0
19 R15 0]
20 R18 - 155
21 R17 - 84
22 RO6 - 0
23 R11 - 0




Q-PCR en pacientes con LMCr
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Monitoreo de pacientes con LMCr mediante estudio Q-PCR
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Monitoreo para pacientes en tratamiento con
iInhibidores de tirosin kinasa. (NCCN v.3.2008)

Indications for cytogenetic and PCR for BCR-ABL mRNA

While a patient appears to be responding to treatment
« BCR-ABL transcript level should be measurable every 3 months.

« Bone Marrow cytogenetics at 6 months and 12 months from initiation of
therapy

 Bone Marrow cytogenetics at 18 months if patient not in a complete
cytogenetic remission (CCR) at 12 months.

When a patient reaches complete cytogenetic remission (CCR)
« BCR-ABL transcript level should be measurable every 3 months.

 Bone Marrow cytogenetics should be considered every 12-18 months to
check for clonal abnormalities

When appears to have rising level (1 log increase) of BCR-ABL transcripts
* Rising level (1 log increase) should be repeated in one month.

« If arising of BCR-ABL transcripts is confirmed, the frequency of
measurement should be increased to once a month.

« Mutation testing may be considered.



Citogenético en LMCr
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Definicion de respuesta

Table 8. Response definition and monitering

Hematologic response
Ciefinitiores Cormplets Platelet count < 450 x 1081 ; WBC
count < 10 x 1091, differential without
imrnatura granulosytes and with lsss than
5% basophils; nonpalpable splaen

Meonitanng Chack every 2 wh until cormpdste respanss
and confimned, then every 3 o
therwizs raquinsd

Cytogenstic responss
Completa: Ph+ o5
Partial: Ph~ 1
T ol o
Mirirnal: Ph+ &5

Molecular responss (BCR-ABL to control
gene ratio according to the international
scale)
Complete” indicates transcipt
nonquantifiable and nondetectable
Major: = 040



Cuando considerar dasatinib

National Comprehensive Cancer Network (NCCN®) Guidelines 1!

Puntos claves de intervencién

DIAGNOSTICO  MES 3 MES 12 MES 18  SEGUIMIER

. No CHR . No CyR . No MCyR = No CCyR :
No CHR INO; yR No M I NO Y - FEes e

* Progresion
enfermedad

» Hematologic | © Cytogenetic | '« Cytogenetic = Cytogenetic

relapse relapse relapse relapse

= MCyR definido como 0% to 35% of cel. Con metafases Ph+



Dasatinib: Indicaciones y uso

Dasatinib es un inhibidor de kinasa oral, cuyo
blanco es BCR-ABL y la familia de kinasas SRC.

Su indicacion es en pacientes adultos con LMCr en
fase cronica, acelerada o blastica ya sea linfoide o
mieloblastica, con intolerancia o resistencia al
Imatinib.

La efectividad del dasatinib esta dada en la tasa de
respuesta hematologicay citogenetica.

Dasatinib esta también indicada en LLA Phi+ con
resistencia o intolerancia a una terapia previa. 1

1



Estudios primarios de eficaciay seguridad de

dasatinib
Estudio Poblacion NUmero pacientes
CA180002 LMCr fase cronica, acel, 92
(Fase 1) blé.Stlca, LLA Phi+
CA180013 LMCr fase cronica 424
(Fase 2)
CA180017 LMCr fase cronica 166
(Fase 2) Dasatinib v/s Imatinib
CA180005 LMCr fase acelerada 197
(Fase 2)
CA18006 LMCr fase blastica 124
(Fase 2)
CA180015 LLA Ph+ o LMCr fase 101

(Fase 2)

blastica linfoide

Total

1104




Imatinib: Resistencia e intolerancia en
LMCr

» Falla en alcanzar respuesta hematologica completa (RHC) en
3 a 6 meses de tratamiento.

« Falla en alcanza respuesta citogenética mayor (RCM) a los 12
meses.

* Progresion de enfermedad después de una respuesta
hematologica y citogenética.

Intolerancia al Imatinib: definiciéoni;

m Incapacidad de tolerar 400 mg o mas de imatinib al dia o
discontinuacion de imatinib a causa de toxicidad.



Mecanismos de Resistencia al
Imatinib

Mecanismos de

Resistencia

BECR-ABL [ b \Vias Oncoegenicas

Sobre-expresion esistencia | adicionales

Mutaciones
Adquiridas/
primarias

P-loop
» Activacion loop
» Oftros sitios

Impedimento
de union
Imatiniio

1. Branford S, Rudzki Z, Walsh S, et al. Blood. 2003;102:276-283. 2. Donato NJ, Wu JY, Stapley J, et al. Blood. 2003;101:690-698.
3. Weisberg E, Griffin JD. Blood. 2000;95:3498-3505. 4. Mahon F-X, Belloc F, Lagarde V, et al. Blood. 2003;101:2368-2373.
5. SPRYCEL® (dasatinib) [package insert]. Princeton, NJ: Bristol-Myers Squibb Company; November, 2007.



Resistencia al Imatinib dependiente
de BCR-ABL

Mutaciones de la kinasa BCR-ABL12;

o Causa mas comun de resistencia.

e Mutaciones mantienen BCR-ABL en la conformacion activa.

e Imatinib se une solamente a la conformacion inactiva de BCR-ABL.

* Mutaciones en el punto de contacto critico, evita la union del imatinib.

Sobre-expresion / Amplificacion de BCR-ABL en células resistentes al
Imatinib. 3:

« La sobre expresion transgénica de BCR-ABL > 5 veces, aumenta 20 veces el
MRNA y la proteina BCR-ABL.

1. Branford S, Rudzki Z, Walsh S, et al. Blood. 2003;102:276-283.
2. Shah NP, Tran C, Lee FY, et al. Science. 2004;305:399-401.
3. Weisberg E, Griffin JD. Blood. 2000;95:3498-3505.



Resistencia BCR-ABL
Independiente de Imatinib

Sobre-expresion de kinasa SRC Asociada a progresion de
enfermedad y resistencia a imatinib.

» Kinasa SRC puede contribuir a la progresion, hacia un estado avanzado de
enfermedad.

— Kinasa SRC esta altamente expresada y activada durante la crisis
blastica, correlacionandose con la progresion en algunos pacientes con
LMCr.

« BCR-ABL sobre-regula significativamente las kinasas SRC (LYN and HCK)1!

— LYN su sobre expresion y activacion promueve el crecimiento celular y
otorga proteccion anti apoptotica.

— HCK fosforila c-ABL in vitro, con lo cual inhibe la union y la actividad
kinasa inhibitoria. 2

1. Donato NJ, Wu JY, Stapley J, et al. Blood. 2003;101:690-698.
2. Schindler T, Bornmann W, Pellicena P, et al. Science. 2000;289:1938-1942.



ABL kinase domain (KD) mutation analysis
may be considered (NCCN v.3.2008)

Chronic phase CML

 ABL KD mutation screening may provide additional information if
there is inadequate initial response:

» Failure to achieve complete hematologic response at 3 months;

 Minimal cytogenetic response at 6 months or major cytogenetic
response at 12 months;

« Sign of loss of response (defined as hematologic relapse, relapse
to Ph-positivity or an increase in BCR-ABL transcript ratio)

Accelerated and blast phase CML

 Testing for KD mutation may provide additional information.



Dasatinib 2-year efficacy in patients
with chronic-phase
chronic myelogenous leukemia (CML-CP)
with resistance or intolerance to imatinib
(START-C)

Michael Mauro,“* Michele Baccarani,
Francisco Cervantes,? Jeffrey Lipton,” Yousif Matloub,’
Ritwik Sinha,® Richard Stone®

'Oregon Health and Science University, Portland, OR, USA;
*START-C Trial Study Group;
*Bristol-Myers Squibb Co., Wallingford, CT, USA



% without loss of MCyR

Rate and durability of MCyR with dasatinib

10019
. Duration of MCyR 4
88% of pts
without loss of
= MCyYR at 24 mos
- 24-month response rates
MCyR
20+
62%
O 1 1 1 | 1 1 1 1 1
0 6 9 12 15 18 21 24 27 30

Months



Imatinib resistant patients:
PFS and overall survival with dasatinib

100
80
- OS
c N iz 24
= months months
O 40 288 96% 92%
e PFS .
1z 24
Al N months months
288 88% 75%
0
0 3 6 9 12 15 18 21 24 27 30 33
Months

Progression was defined as increasing WBC count,
loss of CHR / MCyR, confirmed AP / BP, or death



Response by individual
baseline BCR-ABL mutation

Cellular ICg, (nM)
Dasatinib  Imatinib

M244V 1.3 2000 17 ,
L248V 1500 9

G250ENV 1.8 1350-3900 23 BEERERREEE
Y253F/H/K 1.3-10  >10000 14 | ]

E255K/V  5.6-13  4400-8400 10

D276G 1500 3

T315I >1000 >10000 K]

F317L 7.4 1050 4+ S L]

M351T 1.1 930 15 BEREEEE B

E355G 400 ¢ | HHEEN

F359C/INV 2.2 1200 8 | [

L387M 2.0 1000 2

[]
H396P/R  0.6-1.13 850-4200 17 BEREEEEE

Other

30 EENENENER

P-loop residues 248-256 are highlighted




Non-hematologic side-effects

Diarrhea

N=387
Rash Grade 1/2
Dyspnea B 12 Months M 24 Months
Fatigue Grade 3/4
B12 Months M 24 Months
Headache

No pleural effusions were grade 4
Superficial edema

Pleural effusion

Nausea

0 20 40 60 80 100

Patients (%)



Conclusiones: LMCr fase cronica

2 anos de seguimiento (N=387) demostro eficacia continua de
dasatinib

— Total: MCyR 62%, CCyR 53%, MMR among CCyR 79%
— 88% continua en MCyR, 90% in CCyR at 2 years

— PFS 80% at 2 years

— OS 94% at 2 years

Dasatinib demostro eficacia en todos los subgrupos incluidos:
— Todos menos uno de 43 mutaciones diferentes
— Pacientes con mutaciones P-loop o0 no previa CyR to imatinib

Dasatinib 70 mg BID fue bien tolerado.
— Ausencia de dasatinib cross-intolerance con imatinib



% still on treatment

Time to treatment failure: Dasatinib
v/s Imatinib

Pts without treatment

100 n failure at 24 mos

Dasatinib 101 59%
80

Imatinib 49 18%

610)

40

20
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Months
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Progression-free survival

n PFS at 24 mos
Dasatinib 101 86%
Imatinib 49 65%
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Months
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Duracion de MCyR
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PES by prior imatinib dose of 600
mg/day
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Seqguridad

Dasatinib Imatinib

Median Rx duration (mos) 23 3
Discontinuation due to toxicity (%) 22 20
Grade 3/4 cytopenia (%)

Neutropenia 63 39

Thrombocytopenia 57 14
Grade 3/4 non-hematologic AEs (%)

Fatigue 3 4

Diarrhea 3 2

Pleural effusion 5 0

Superficial edema 4 0

Headache 2 2

Musculoskeletal pain 1 2

Bleeding 1 0



Conclusiones

o Dasatinib is superior to imatinib 800 mg post-imatinib failure
(400-600 mg/day)

— CCyR: dasatinib 44% vs imatinib 18%, P=0.0025

— MMR: dasatinib 29% vs imatinib 12%, P=0.028

— 24-month PFS: dasatinib 86% vs imatinib 65%, P=0.0012
— demonstrated efficacy regardless of prior imatinib dose

e Dasatinib 70 mg dos veces al dia fué bien tolerado.

— La dosis de 100 mg vo al dia fue aprobada mostrando
eficacia similar a 70 mg vo cada 12 hr con menos efectos
adversos. 4



The START Trials en LMCr avanzadal

Accelerated Myelold Lympholc Ph+ ALL
Blast Blast

(n=107) (n=74) (n=42) (1=K19)
Median time since

diagnosis, mo (range) AEaks) || WBEE) | 422 20 (3-97)
el esistan

Imatinib intolerant
Imatinib >3 years

Imatinie >1 year

Interferon

Stem cell transplant

START : SRC/ABL Tirosin kinase inhibition Activity: Research Trial of
Dasatinib.



Eficacia del Dasatinib

Response Rates in Accelerated Phase CML Patients Resistant or
Intolerant te-Prior Therapy, Including Imatinib?

100
90 B Major hematologic response (MaHR)
80 [0 Complete hematologic response (CHR)
;\3 B No evidence of leukemia (NEL)
;,’ 70 [ Major cytogenetic response (MCyR)
2 60 59% .
© B Complete cytogenetic response (CCyR)
® 50
(%9}
§_ 40 33% 31%
g 30 26% 21%
o 20
10
o)
Cl=95%  CI=95% CI-9%% C1=95% C'-95%
18-
(49-68) (24-42) . (22-41) (14-30)
Accelerated phase
n=107

m The primary endpoint was MaHR!?
m Median duration of treatment was 5.5 monthst?



Eficacia del Dasatinib

Response Rates in Myeloid and Lymphoic Blast Phase CML Patients
Resistant or Intolerant to Prior Therapy,irnicluding Imatinibl

Response rates (%)

100
90 1 W MaHR
80 A [ CHR
B NEL
0 B
7 y
o0 50%
50 ~
40 32%
30 - 30%  27%
20
10 A 8% 50
0- gy N e |
Cl=95% CI=95% (=950 CI=95% CI=95% Cl=95% CI=95% CI=95% CI=95% CI=95%
(22-44)  (15-36)  (3.17)  (20-42)  (17-39) (18-47)  (14-42) (0.6-16) (34-66)  (28-59)
Myeloid blast phase Lymphoid blast phase
n=74 n=42

m The primary endpoint was MaHR1

m Median duration of treatment was 3.5 months and 2.8 months in myeloid blast
phase and lymphoid blast phase, respectively?!



Resumen de eficaclia LMCr fases
avanzadas

Accelerated Myeloid Blast Lymphoeid Blast
(n=107) (n=74) (n=42)

wakR (655 i
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Dasatinib in Early CP CML
Molecular Responses
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Dasatinib in Early CP CML
Non-Hematologic Adverse Events

Percentage

Gl G2 G3

Musculoskeletal pain | 16 11 2

Fatigue P 36 31 7

Headache R 36 16 )

Skin —— 22 11 4
Dizziness ] AS 11

Infection with normal ANC R 11 16 2
Anorexia/Nausea ] 20 24
Dyspnea R 22 16

Diarrhea _— 40 9 2
Constipation 20 9

Pleural effusion N 13 2

Hyperglycemia . 13 2

0 5 10 15 20 25 30 35

Number of patients

w Gl

. G2

w G3



Dasatinib in Early CP CML
Hematologic Adverse Events

Percentage

G1/2 G3/4
Thrombocytopenia . 14 11
Neutropenia 43 23
Anemia 25 4

wmGl/2 = G3/4 O 51015202530 3540 45
Number of patients



Dasatinib Respuestas Moleculares

1000 ]
25,7 0.71 0.08

100 7 0.11

0.02

10

1

0.1

0.01 |

Undetectable

Month 0 3 6 9 12 18 24
N 44 41 40 35 33 27 20
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