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“Improving treatment quality in Childhood ALL: Observations from the ALL-BFM trials”
Dr. M. Schrappe (Professor, Department of Pediatrics, University Medical Center,
Schleswig-Holstein, Campus Kiel, Germany)
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-AML committee -
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AML committee
- International BFM Study Group -
(International Pediatric AML Group)

Chairman: Gertjan Kaspers (1999-2007)

New Chairman: David Webb (2007-....)

3 sessions (1 with B&D and New Agents, 1 with SCT)
« Preclinical research

« Clinical “data only” projects

« Clinical therapeutic studies

I-BFM-SG

VU umiversity medical center,
Amsterdam

¢

AML committee
- preclinical research -

* In-vitro cellular drug resistance testing
« type | and type Il mutations

« targeted therapy

* MRD-related studies

Past 10 years: more than 30 collaborative papers

AML committee
- clinical “data only” projects -

« Treatment response monitoring in pediatric AML (Letter JCO 2004)
» Leukemia issue of December 2005

= monosomy 7/7q- study (Hasle et al., Blood 2007)

« Consensus paper on definitions of treatment response

» Consensus paper on minimal requirements for work-up at initial diagnosis
and investigations during follow-up

» MLL gene rearrangements (in progress)

» 1(8;21) subgroups (recently distributed)

* pediatric APL - SIRP a (recent proposal)

* NPM1 mutations in Guthrie cards (recent proposal)

« Cure by chemotherapy only in relapsed AML ?

LBFM-SG B LBFM-SG o
Relapsed AML 2001/01

AML committee
- clinical therapeutic studies -

» GO compassionate use (Blood 2003)

* MTX window in relapsed AML (PBC 2006)

« Relapsed AML 2001/02, just closed (abstracts)
« Relapsed AML 2001/01, ongoing (abstracts)

« Dasatinib study (just opened)

» Myeloid Leukemia of Down syndrome protocol (close to be
open in Germany, submitted to IRB’s in other countries)

* International pediatric APL study (nearly finalised)
» Relapsed AML 2007/01 (being developed)
» Relapsed AML 2007/02 (being developed)

VU universily medical center,
Amsterdam

[-BFM-SG

=]




Relapsed AML 2001/01

. 2007.41B3%E:
- &8 5108
« REHRB 485
« F—AxMEIR 10141
- B RUBEHAIRE 3614l
o S LE 2793619 (77%)

I-BFM-SG

Relapsed AML 2001 Study Patients Relapse -12/2006 Survival|

1.0
0.9
0.8
0.7
0.6

p 0.5
0.4 0.34, SE=0.03
0.3

0.2
0.1
0.0

0

A4 120 OIMAYDY

1 2 3 4 5 6
years

— All Patients (N=361, 200 events)

Relapsed AML 2001 Study Patients Relapse -12/2006 Survival
1.0
0.9
0.8
0.7
0.6

p 0.5 0.47, SE=0.04
04
03
0.2
0.1
0.0

a0 10 20APROT

0.14, SE=0.05

Log-Rank p = <.0001
0 1 2 3 4 5

— BM 28 <= 20% (N=217, 98 events)
— BM 28> 20% (N=70, 56 events)

(]
years

Relapsed AML 2001/018 SB35 =¥

1. BREABZII-ADABRRGHENLBEROF
#FRARFTHD

2. BREARORLAEFIND(BICEHERG
¥ AN @)

3. BREOETMHETNI(RHBRA. BHE
FHIHI)

4. AREEEOEMERKS

I-BFM-SG

Relapsed AML 2007/01 (Plan)

o BRAMLEXNRELI-$T-%iphase |IIFE&
— 2007 PIHAET S
— b5 % 13— Zrandomised question# &€
- BREAMLICN T 2ERAR/ Ny IR—VEHIT D

o {LLAMOVMRREEAALBHELAHNIE, BEAR
(Relapsed AML 2001/01) D EE23—RI[Z?

« BRAMLE X RELT-$iT-1iphase lIEXE&E

[-BFM-SG

ICC APL Study 01

AML M3 <1Byears of age, PML/RARa positivity
SR; WBC<10 (x10%) HR; WBC>10 (x10°)
Induction Induction
~ . -
ATRA + IDA no CR: ATRA +“ | ATRA + IDA
arsenic trioxide

7
no CRm:

-3rd course (HR)




Down Syndrome ML 2006 (courtesy of Dirk Reinhardt)

consolidation intensification
i E
O o ot ot g 14 - <
m— S mg,
e 9 TN 4 searncn $ mp. don

Oy g 13 s
b gt 3.6

pre—yry 1 orwmman 1
racsbiar L doy |

0 chiltren with 2 bodyweight <12 kg, the dosages are calculsted according to body weight

Cum. Anthr.: 240 mg/m?

BKISHTBNROEER KB AT A

us

Europe

Legislation

Pediatric Research Equity Act
2003

pediatric Regulation

Requirements

Pediatric Advisory Committee
issues Written Requests for
New Drug Applications (NDAS);
a pediatnic waiver or
investigational plan must be
submitted

Pediatric Committee will
review a Peadiatric
investigational Plan (PIP)

e 1 1 1 l Includes HD-Ars-C Off-patent No legislation® Off-patent products Pediatric
(cum. 27.4 g/m’) products Use Marketing Authorisation
(PUMA) giving 10 years data
-] v v protection
day 1 — ihns - Incentive Six-month period of additional | Six-month period of additional
market provisions during which | market provisions during
a ARAC, cymrapon HA: g generic competitors cannot be  { which generic competitors
k. aribon g T aesual dmcase marketed cannot be marketed
- Heon cose cyanre et ay * The Best Pharmaceuticais for Chidren At provides & mechanism for public funding (via Nationa) (nstitutes of Heath) of
JE— peciiatric stuckes of certain drugs if the o ugs dectine the requosted shdies

KEIZBFHPMREAD)YV—R
+ HIESERRAER
- Pediatric Preclinical Testing Program (PPTC)

s ZWNROBERARIN—FIa2I—7F
a) /R HBIEERERE :
- COG Phase I/Pilot Consortium

COG AAML.0531 for newly diagnosed AML

R~ capizziv

- Pediatric Brain Tumor Consortium (PBTC) B - /0 -~ AE {(~R: HSCT
- New Approaches to Neuroblastoma Therapy Consortium (MSD)
NANT
( ) HR: HSCT
b) S511148/4% 41 5 AT ER S84 (Hspistematie conen
- Children’s Oncology Group (COG})
c) Rfivro—7v7
- Childhood Cancer Survivor Study (CCSS)
ITCC

COG AML relapsed studies

l

Consolidation SCT

|
MRD targeted therapy
AAMLO522: Tipifarnib (Famelsy! transferasefR E#)
ADVL0516: BMS-354825 (for Ph+/imatinib resistant)

(Innovative Therapies for Childhood Cancer)
o BRI B kIEEuro new agent group (Euro-NAG)

+ 1996 /NRAADPhase VIBARZHAL T H-0DAL ) —L T LETFUR,
AXYR FFUH  A5)F  FAUTRHRIL,
— REBEIFLR10. #5302, F1U6. A3UT5. A —RMIT1. 15 R9)

. %9;7_._ FIESKRBOELD -0, BRI SLEHIRSM)—-a Y~ 7 L
i

=

INRAAASER Y HFERAORR. RELHT
—Biology and Preclinical Evaluation Programme
ERIAROMHERE
—Clinical and Translational Programme
RRIE S RENEEOER
—1International Confederation of Childhood Cancer Parent
Organisations (ICCCPO) &M 1~ +—uT




Phamaceutical Academic

Companies \ / Programs

DRUGS
|__Coordination |
Biological and | Legal and IP Clinical
preclinical issues evatuation
evaluation program

program

Translational fesearch
Targeted /
NonTargeted ’ Ethics and
drugs patients

B3 2008FF£ TI<---
- £ f200-300 A % phase NI IZTH)—
SERA3-SHB O FHEDphase INRRETS

I—OvRIZEITSHMRNRAEEED
HERAZEORN

New Combination

Agents ™ Phase /Il = License =  g4,4ies — Phase NIV

J/

NR / 22 Rel / Palliative 1% Rel / Curative
— AN
—~ ~
ITCC Disease-specific
Study group

RTEILETPOERRKAR

+ Clofarabine (protocol BIOV 111)

— B R/ ATALLE & . Open-label phase 1, £ 7,
« Dasatinib (protocol CA 180018/ITCC 005)

— imatinibiEHitECML., Ph+ALL/AML%E 3 & . Open-label phase I/ll, B {7,
+ Forodesine (protocol BCX1777-108/ITCC 008)

— B R/AATEALLENHLE X & . phase NI, #E1TP,

BREHBPORM---

-Dasatinib —CBF leukemias

-PKC412 (FLT3 inhibitor) —MLL-ALL. AML(FLT3 mutated)
-bortezomib (NFkB inhibitor)

-RAD001

-CMC-544 (fiCD22mAb+calicheamicin) —~ALL




I-BFM#R &
SCT Committee

mEAR N
B H—

SCT committee

MRD before SCT; TP2 is a good marker
MRD after SCT
SCT for infant leukemia
Relapse after SCT
SCT for AML
Indication of SCT for CR1
RIC for relapsed or refractory AML
(Flu+thio-Tepa+Mel after 2CdA+Ara-C)
SCT for CML
Bu(16)+CY vs Bu(8)+Flu(180)
DLI+TKI
SCT for ALL

MSD; matched sibling donor 10 out of 10 matched
(high resolution- 4 digit per allel)

MD; related and unrelated stem cell sources

9 out of 10 matched

MMD; mismatched donor (related and unrelated)
Less than 9 out of 10 matched

CB source suggestions; 6/6 HLA matches,
nucleated cells exceed 2.5x107/kg
CD34+ cells exceed 2x105/kg

CyA+PSL (1mg/kg p.o. day1-15)

Avoid ATG

ALL SCT BFM international

Christina Peters for the
ALL SZT BFM 2003 Study Committee

aims

Improve results from alternative

donors (MD/MMD)
precise HLA-typing, homogeneous donor selection
established conditioning regimen: TBI/ETP
sufficient T-cell depletion if indicated

Reduce relapse incidence
shorten GVHD-prophylaxis
monitoring of MRD and chimerism

Reduce toxicity and infections
homogenous supportive care
monitoring of viral and fungal infections

Donor search

Typing of patient, parents, siblings:
class I: A,B,C -

classe I1: DR, DQ: high resolution N
CMV-status: serological, ABO

g =,

HLA-Geno-identical sibling

no

Pat: classs I HR-resolution 10 Aflels, 4 Digits
UR-donor search
Optional: extended famity search

4 ves
Compatible donor : m m

10/10 > 9/10
no

i indicated




Donor selection:Conclusion

MSD
MD

HLA identity sibling donor family donor unrelated donor
donor/recipient
10/10 MSD MFD MUD
9/10 IMMFD IMMUD

< 9/10

Cord blood:

HLA-identical sibiing

6/6 or higher
Less than 6/6

= MSD
=MD
= MMD

ALL-SCT BFM 2003: VHR/Indikationen in CR1
- Amendment 10.10.2006 - -

MSD

MD MMD

MRD only:

TP2 > 10%

«Classical ®
VHR-Criteria

«Favourable™ #

No CR d33

PPR + (4;11)

PPR + (9;22)

PPR + proB

PPR+T

PPR + M3 d15

I3

PPR + WBC

PGR + (4;11)

* +* Without MRD:
SCT-Indicstion

T W | W
»

PGR + (9;22)***

Asof 0899

*+* excluding MRD-SR #

* MRD > 10

—
MRD > 103

Indications for CR2, > CR2

Very high risk:

all T-phenotypes

non T: very early}
early

(>CR2)

High risk:

late BM

late combined
all t(9;22)
~Standard risk™:
nonT: late BM

late combined

non T: early combined} MRD n.r.

BM or
combined

MSsD

MRD > 103

} MRD < 102

Conditioning regimen > 24 mts

A SR R

MSD MD
FTBI (12 Gy) FTBI (12 Gy)
-6, -5, -4 -6, -5, -4
VP16 60 mg/kg VP16 60 mg/kg
-3 -3

FTBI (12 Gy)
-10, -9, -8
Fludara 40 mg/m2
-7,-6,-5,-4

ATG Fresenius 20 mg/kg
-3,-2,-1

CSA iv 2 x1,5mg/kg
-1 until oral intake

CSA po 2x 3mg/ky
antit day 60

€SA iv 2 x1,5mg/kg

CSA po 2 x 3 mg/kg
until day 100

VP16 40 mg/kg
-3

B ST R S 1T g

§ ATG Fresenius 20 mg/kg |
‘ 3,-2,-1 |

b

CD34+ selection:
> 10 x 10*6/kg CD34
< 3 x10*4/kg CD3+

Conditioning regimen < 24 mts

MSD

Busilfex according to BW

Busilfex according to BW

-1 until oral intake

CSA po 2 x 3mg/kg
until day 60

-8,-7,-6,-5 -8,-7,-6,-S
VP16 40 mg/kg VP16 40 mg/kg
-4 -4
Cyclo 60 mg/kg Cyclo 60 mg/kg
-3,-2 -3,-2
ATG Fresenius 20 mg/kg
-3,-2,-1
CSA iv 2 x1,5mg/kg CSA iv 2 x1,5mg/kg

-1 unti oral intake

CSA po 2x 3 mgfkg

Busilfex according to BW|
-8, -7,-6,-5
Fludara 40 mg/m2
-7,-6,-5,-4
Cyclo 60 mg/kg
-3,-2

ATG Fresenius 20 mg/kg
-3,-2,-1

CD34+ selection:
> 10 x 10*6/kg CD34
< 3 x10*4/kg CD3+

until day 100

Interim-Analysis ALL SCT BFM 2003:
. Patient Recruitment

I

DMC-Report:
Sept. 2005
210 pts.

Analysis:
Sept. 2003-31. June 2006
300

pts.
(260 expected)

062003 10.2003 012004 042004 082004 112004 022005 052005 092005 122005 03.2006 07.2006 10.2006

== Protokol Patients

—— Expected acc. Protocol (95 ptafyear)

Datum

Protocol/Registerpatients




Patient Characteristics

Indication for allogeneic SCT:

100% :
|
e 300 Protocollpatients 9/2003 — 7/2006: 80% 141 & —
87
¢ Age at indication for SCT:
. 60% L |
median 9.5 (4 Mo. — 17.8 years) o% DM:D
Oom
e 17lm:129f 0% o i oMSD
¢ Front Line Studies: M
142 ALL-BFM (47%) 20%
156 ALL-REZ (52%)
2 other (1%) 0% o * i
ALL-BFM ALL-REZ
other: 1 MD, 1 MSD
Stem cell source, donors MSD/MD: HLA Typing ok
+1 BM+pBSC with indic. MD
100% 3
90% <~—/ 100%
2 s ]
80% 90% -
70% 80% 2 sy
60% Py 53 0% S
50% , 60% i
0% 1 so% TR, :
30% 0% R "i‘-.
. AT 30% e y
f:,//: [ s 21 . 20% i 3
o }—""s""* B 10% | ;
MSD {n=55) MD (n=80) MMD (n=16) 0% 2
<=2005 2005
0O CB O pBSC O pBSC+CB [ BM 0 BM+pBSC DOK G nicht OK
unknown n=6 n=3 n=2
. Acute GVHD
Graft Failure ) :
:xw‘ B
100% 8 i
0% 1 & L
100% —— 80% 1
0% J 70% - 40 15 24 \/
m ' 60% 1 Y
60% 50% |
50% 4 47 i 1
pod 128 70 1 m “ a3 6 25 :
x ; 20% 1 :
10% <‘ 10% - I . ! .
0% + 0% 3 L
ALL MSD MD MMD ALL MSD MD MMD
Ono Wyes 123/151 42/55 68/80 13/16

{30 01 02 O3 m4 O Death < day 100 without GVHD




100%

:

3

-

max. Grade within 360 days

Chronic GvHD: SCT before 07/06

'15’ 3 lT’
3 5

5

[ n [

|
au MSD MD MMD
78/88 3/35 37/44 9/9

O no Olimited B extended O death < 360 days without cGvHD

ALL SCT BFM 2003: Summary

¢ Patient recruitment:adequate
— More MSD, less MD, less MMD.

HLA-Typing: improved
Stem cell Source: o.k.

* Toxicity: as expected
TRM: reduced

¢ Relapse: too early

¢ Reporting/Documentation: improved
e SAE/Event Reporting: to be improved !

Results AML-BFM 98 EFS

1.0 SR= favorable cytogenetics
0.9 and/or FAB M1/2 with Auer, Mdeo, M3*
0.8 and <5% blasts day 15°(not for M3)
0.7 0.64, SE=0.04
0.6
po05
g 04 0.40, SE=0.03
: 0.3 HR= others
i 0.2
01 Log-Rank p = <.0001
0.0 9 == -
0 1 2 3 4 5 6 7 years
— SR +Blast. < 5% kN=192, 66 events
— HR (N=281, 167 events
AML-BFM 98 Intent-to-treat analysis AML-BFM 98 Intent-to-treat analysis
1. disease-free survival 0 overall- survival
0. 0.9
0. 0.8}
0.7] 0.7
0.6] 0.61 SE=0.09
p 0.5 0.47, SE=0.07 p 0.5 0.56, SE=0.04
. 04 W=o.os 04
{03 {03
g 0.2 % 0.2]
A X
g Log-Rank p = .49 g (1) Log-Rank p =.16 ]
'o123‘4ss7eatr3s '01234567yeaps
~ No Donor (N=188, 104 events) y — No Donor (N=188, 77 events
— HLA-id. Donor (N= 63, 32 events) — HLA-id. Donor (N= 63, 20 events




Treatment failure
(Chemo only: EFS .43 Y.)

1.0
0.9 1 Death in CCR p(Gray) <.001
0.8 | Relapse p(Gray)=0.121
08
Pos
04
0.3
0.2
0.1
0.0
0 t 2 3 4 5 6 7 8 9 10
years

No alto SCT in 1. CR Relapse .49, SE=.03 Events/N 180/ 397
No alio SCT in 1. CR Death in CCR .02, SE=.01 Events/N 6/ 397
Relapse .37, SE=.06 Events/N 36/ 100
Death in CCR .08, SE=.03 Events/N 8/ 100

— Allo SCTin 1.CR
— Allo SCTin1.CR

Transplant v No Transplant - Poor Risk
Children

O.R. 895 Cl
{Transplant : No lransplant)

Statistics
Var

Events Patients

Qutcome Transpiant No transplant (O-E;

2338
Disease Free Survival 2433
1738
738

52138
60132
54139
6133 15

Survival from CR

Relapse
Death in CR

01 10

No transplant
belter

Transplant
betier

Conclusions

No randomised trials /QOL

Variables in definition of risk groups

No recognition of emerging factors
Type | mutations - c-Kit, RAS, FLT3
MRD by molecular or flow cytometry

Decisions based on “old” trials

Conclusions

+ BFM/MRC : SCT did not improve outcome in
any risk group including poor risk children
REFRACTORY DISEASE only: MFD/UD

» COG : No advantage for good risk patients
INTERMEDIATE (MFD) and HIGH (MFD/UD)

» Improvements in chemotherapy :
antibodies/targeted therapies

« Improvements in SCT :innovative conditioning
regimens with greater GVL and lower PRM.




