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?\t/ageHI\ Induction |—— | ProtocolM |—» | Re-Induction |— | Maintenance
day 1 33 64 necrotic cranial RT

If <70% — |f residual tumor,resection
tumor regression |
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v
ALL high-risk therapy
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Drug Dose Days of Administration
Induction protocol |

Prednisone (orally) 60 mg/m2 1-28, then taper over 3 * 3days
Vincristine (iv) 1.5mg/m2 (max 2 mg) | 8. 15. 22

Daunorubicin (iv over 1 h) 30 mg/m2 8, 15, 22, 29
L-Asparaginase(iv over 1 h) 10 000 1U/m2 12, 15, 18, 21, 24, 27, 30, 33
Cyclophosphamide*(iv over 1 h) 1000 mg/m2 36, 64

Cytarabine (iv) 75 mg/m2 38-41, 45-48, 52-55, 59-62
6-Mercaptopurine (orally) 60 mg/m2 36-63

Methotrexate (it) 12 mg 1, 15, 29, 45, 59

Protocol M

6-Mercaptopurine (orally) 25 mg/m2 1-56

Methotrexate 5g/m2 8, 22, 36, 50

Methotrexate (it) 12 mg 8, 22, 36, 50

Reinduction protocol Il

Dexamethasone (orally) 10 mg/m2 1-21, then taper over 3 * 3days

Vincristine (iv)

1.5 mg/m2 (max 2 mq)

8, 15, 22, 29

Doxorubicin (iv over 1 h) 30 mg/m2 8, 15, 22, 29
L-Asparaginase(iv over 1 h) 10 000 IU/m2 8,11, 15, 18
Cyclophosphamide(iv over 1 h) 1000 mg/m2 36
Cytarabine (iv) 75 mg/m2 38-41, 45-48
6-Thioguanine (orally) 60 mg/m2 36-49
Methotrexate (it) 12 mg 38, 45
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— SR n=758, 85events: 6y-pEFS 89.5%, SE=1.1%

----- MR n=1157, 240 events: 6y-pEFS 79.7%, SE=1.2%
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ALL-BFM 90

ALL-BFM 95

All risk groups
Asparaginase preparation
Asparaginase dosage in protocol |
SR*
SR criteria

Chemotherapy protocol 1A

Duration of maintenance for boys
MR*

MR criteria

Presymptomatic cranial irradiation
Randomization protocol M
Randomization maintenance

HR*
HR criteria

Consolidation/reinduction

Crasnitin
10 000 IU/m? per dose

No HR-90 criteria and BFM-RF <0.8 and no
T-ALL and CNS-negative

4 doses daunorubicin

24 months from diagnosis

No HR-90 criteria and BFM-RF =0.8 and/or
T-ALL and/or CNS-positive

12 Gy

+ asparaginase

PPR and/or no CR d33 and/or 1(9;22) (or
BCR/ABL)
9 HR courses

L-asparaginase Medac
5000 IU/m? per dose

No HR-95 criteria and age 1 to <6 years and WBC
<20 % 10%L and no T-ALL

2 doses daunorubicin

36 months from diagnosis

No HR-95 criteria and age <1 or =6 years and/or WBC
>20 x 109/L and/or T-ALL

0 Gy (T-ALL: 12 Gy)

+ cytarabine

Vincristine/dexamethasone pulses

PPR and/or no CR d33 and/or 1(9;22) (or BCR/ABL) or t(4;11)
(or MLL/AF4)
6 HR' courses + protocol Il
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Drug Dose Route Days
inductio | CTX 1200mg/m? AV} di
n VCR 2mg/m2 (max 2mg) v d3,10,17,24
6.25mg/m? IT d5,31,34
DNR 60mg/m? v d12,13
Prednisone | 60mg/m? PO d3-30
Consoli | Ara-C 100mg/m? v dl-5, 8-12
dation | p g pmps, 50mg/m2 (Ara-Cj58h) PO d1-5, 8-12
L-ASP 6000U/m2 IM di-14
MTX 6.25mg/m?2 IT fHLK, 3K
K EIT 60mg/m? v d2-3
Mainten | fi&IER 300mg/m? PO di-4
ance CTX 600mg/m? v d5
Hu 2400mg/m?2 PO di-4
DNR 45mg/m? v d5
MTX 10mg/m? PO di-4
BCNU 60mg/m? v d5
Ara-C 150mg/m? AV} di-4
VCR 2mg/m? (max 2mg) v d5
MTX 6.25mg/m?2 IT fH1K, 3K
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i Overall results

Total Stage 1. 1I Stage III. IV
Evaluable 45 12 33
CR 42 (93%) 12 (100%) 30(91%)
After induction 34 (83%) 9 (83%) 25(84%)
After salvage 7 (17%)* 2 (17%)* 5 (16%)
Failure 2 (5%) 0 2 (6%)
Early death 1 (2%) 0 1 (3%)
Relapse 15 (36%)t 4 (33%) 11 (37%)
Death in CR 2 (5%) 0 2 (7%)
CCR 25 (59%)t 8 (67%) 17 (57%)

*One patient first evaluated before reinduction.
TOne relapse after stem cell transplantation (SCT).

TOne CCR after SCT.
BLOOD, 15 JUNE 2002 VOLUME 99, NUMBER 12
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* TZECCR, DFS, 0S: 51%, 62%F165%.
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i Hyper-CVAD Chemotherapy

M.D.Anderson 411 #l N pre-BALL H#

OVERALL Median
SURVIVAL N Fail 3-Year % (weeks) P-value
t(1,19) 12 3 73 Not
recorded
Diploid 138 72 52 179 0.09
Lymphoma-like 20 17 35 54 0.008
Ph+ 117 88 23 68 0.0002
Miscellaneous 112 56 56 236 0.17
t(4,11) 12 10 0 58 0.002

Ravin Garg, Cancer May 15, 2009
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Induction theraphy and Consolidation/
Maintenance theraphy

Induction theraphy Dosage Route Days
Phase 1,1-4w

Daunorubicin 60mg/m? \Y} 1,8,15,22
Vincristine 1.4mg/m? \Y 1,8,15,22
L-asparaginase 10000u IV OR IM 17-28
Prednisone 60mg/m? PO 1-28
Methotrexate 12.5mg IT 15
Phase 2, 5-8w

CTX 650mg/m? IV 1,15,29
Ara-C 75mg/m? IV 1-4,8-11,15-18,22-25
6-Mercaptopurine 6mg/m?2 PO 1-28
Methotrexate 12.5mg IT 1,8,15,22




Phase Therapy Dosage Route Days
Consol cyclel Ara-C 75mg/m? \Y 1-5
ety Vincristine 1.4mg/m? W 1,8,15,22
VP-16 100mg/m? IV 1-5
Dex 10mg/m? PO 1-28
cycle2(cyc Ara-C 75mg/m? \Y 1-5
lel/Faw) b 16 100mg/m? W 15
cycle3(cyc Daunorubicin 25mg/m? \Y 1,,8,15,22
e2J5AW) oy 650mg/m? W 29
Ara-C 75mg/m? Vv 31-34,38-41
thioguanine 60mg/m? PO 29-42
cycled(cycle3/58w) ,[Flcycle2
Mainte 6-Mercaptopurine 75mg/m? PO daily
nance
Methotrexate 20mg/m? PO/IV Once a week
Prednisone 60mg/m? PO 5d/3month
Vincristine 1.4mg/m? \Y 1d/3month
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Nelarabine
i —— The Bologna Experience

= Adult Relapsed or Refractory T-ALL/LBL (at least 2
chemotherapy regimens)

= 16 patients (median age 33 years ) , 12
patients are evaluable

CANIE S

Nelarabine 1500 mg/sgm d1,3 5,21
AP

CR: 7 (5 T-ALL 2 T-LBL)

PR: 2 4

ORR: 75%.

N N X\ =~



for Research in Adult Lymphoblastic Leukemia)

Nelarabine
i GRAAL (A French Experience on Behalf of the Group

= Adult T-ALL/LBL, relapsing after Allo-SCT
= 11 patients
~ nelarabine 1,5g/m2/d, D1,3,5, 28 (N=5)

~ nelarabine associated with hyperfractionated
cyclophosphamide (HyperC; N=6)

4R

v CR: 81%

~ DFS: 56% (1 year)

v 0S: 90% (1 year)



Clofarabine-Based Chemotherapy

i —— Spanish Experience

= Relapsed/Refractory Adult ALL/LBL

x 224

» WIS

Clo total dose/cycle in most patients was 200mg/m?
v Clo-cyclofosfamide (Cy) (n=11, 36%)
v Clo-Cy-etoposide (n=8, 27%)

v Clo-cytarabine (n=6, 20%)

~ Clo monotherapy

s iR

+ CR: 8#l (27%)

~ CRi: 24 (7%)




Chemotherapy

i Bortezomib Combined with

» HF&: 10fJLE Acute Lymphoblastic Leukemia

» 5% 1st §k, 54 29K Kk

= VRJT: bortezomib BE5VCR. Dex. Dox .
PGE-Aspitir

> 461257 1 mg/m?2

> 6%]25F 1.3 mg/m?

)

—




Bortezomib Combined with

Chemotherapy

Day 1 2 4 8 11 14 15 18 22 29-35
Bortezomib B B B B Evaluate
VCR (1.5 mg/m?) V V V V
Dox (60 mg/m?) Dox
Dex (10 mg/m?) >
PEG-Asp (2500 U/ m?) PEG PEG PEG PEG
IT Ara-C ITA
CNS (+): IT MTX IT™M

CNS (-): IT Triples ITT ITT ITT




i Result

» FHEITEH:
~ 1BIDLT, FFEToRiE Mgt
- 2BI5M 4R (grade 1. 2)

s G558 . 7 (10) HICR; 1#|'BH#ECR, {Hfr4E
CNSRIE
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Novel Antibody-Based Therapies

Table 1. Expression of surface antigens for potential antibody
therapy in ALL

Surface ALL Expression on = 20% of LBEC

antigen subtype Thiel* Raponi* Antibody

CD18  B-precursor 95% 100% Blinatumomab
Mature B-ALL 94% 100%

CD20  B-precursor 41% 22%-30%  Rituximab
Mature B-ALL B6% 100%

CD22  B-precursor 60-85% 03%-96%  Epratuzumab
Mature B-ALL 69% 100%

CD33 B-precursor 23% 17%-26%  Gemtuzumab
T-precursor 40% Ozogamicin
Ph* ALL 9%

CD52  B-precursor 79% Alemtuzumab
T-precursor 7%

*Data from the GMALL central immunophanotyping (E. Thiel and 5. Schwartz,
Berlin, Germany, parsonal communication).



i CD20 antigen-- Rituximab

Reference Protocol Age (range)
18 Hyper CVAD Rituximab 8 46 (17-17)
N GMALL B-NHL 2002 Rituximab 8 36 (16-78)
2 DA-EPOCH Ritusimab 6 29 (16-66)
N GMALL B-NHL 2002 Rituximab 8 30 (29-4)
19 CODOX-MVAC Rituamab 4 45 (17467)
17 CALGB 9251 Rifwamab 7 18-79

N CR 05
3 86% 89%
27 88%
19 100% 100%
19 84% 13%
A 96% Ta%
10 82% 13%



B-precursor ALL--M.D. Anderson Cancer Center

| Rituximab in younger patients with CD20

= R-Hyper-CVAD

T mmm ®

(%) (%) (%0)
R+ arm 70 75 81

R- arm 38 47 58




CD19 antigen--Blinatumomalb

Table 4. Blinatumomab in MRD+ B-precursor adult ALL patients
(GMALL study)?

M 21 (20 evaluable)
Age (range) 47 (20-77)
Female/male 12/8
Disease charactenstics
ALL subtype/MRD status n =20 Response
MRD- CR,n
Ber/abl~ (individual rearrangements) 14 12
Berfabl—; t{4:11) 2 1
Bcr/abl h 3
MRD response 16/20 80%

Relapses after MRD 4



CD52 antigen
--Alemtuzumab; Campath-1H

= Alemtuzumab may have activity in both B- and
T-cell precursor ALL

= optimal dose seems to be 30 mg IV 3 times per
week for 4 weeks or, even better, up to 3
months.

= Close follow-up of CMV viremia seems to be
required



i CD22 antigen--Epratuzumab

= 15 children with relapsed ALL
= Epratuzumab:

v Reinduction phase: 4 doses of 360 mg/m2/dose IV
twice weekly during the 14-day,

v Follow : 4 weekly doses, 360 mg/m2/dose,
administered with chemotherapy

s Result:
v Died: 2
v CR: 9 patients (7 a morphologic CR)



i Others

= CD33 antigen--Gemtuzumab
ozogamicin

s [-cell antibodies



Choose

Table 5. Questions remaining on the use of mADbs in the treatment
of ALL

Treatment strategies

* What is the best setting of mAbs in ALL: in induction, consolidation,
or in maintenance as in B-NHL?
What are optimal combinations of mAbs with chemotherapy?
Can elderly/frail patients benefit from a monotherapy with mAbs?
What is the best end point: achievement of MRD negativity?
Can combinations of different mAbs together with tyrosine kinase
inhibitors further improve the outcome?
Anti-CD20 rituximab
Will patients with << 20% CD™ cells benefit from rwamab?
|s a potential up-regulation of CD20 by corticosteroids clinically
relevant’?
|s the antigen expression per cell relevant?
What is the optimal design, such as dose and times for anti-CD20
ntuximab application™
Stem cell transplantation

* What is the best strategy for mAbs in the setting of SCT?
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Clinical picture Primary treatment Secondary treatment F-up
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II‘P U
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Bil: XUBiE LEZKMESGHA, Al
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25 6.20 7.25 9.7 10.26 07.1.8 3.8 6.1
| | | | | | |
| | | | | | |

> DVCP+ Dvcp+ HD- DVCD HD- EA HD-

L-asp  Ara-C MIX+ +L-asp  MTX+ MTX+
Ara-c 6-MP

ﬂ ﬂ Ara-c

(6.20) (7.25)
& Zhk & Zhwk1 9%



VEYT (B2, 34F)

3 8.1 9.7 08.1.15 5.7 6.1 9.12 11.1 09.395.1

| | | | | | |
| | | | | | | >
6-MP+ DVCD+ EA  HD- 6-MP+ VDLA 6-MP+  EA 6-MP+
+ ovrx  Arac MTX* MTX MTX
C 6-MP

(P.O) (P.O) (P.O) (P.O)



INDUCTIONY EXTRA- TENANCE
CONSOLIDATION COMPARTMENT | REINDUCTION | | MAIN A
I, I M I, il MT
PDN 28 d B-MP 28 d 8-MP 56 d D¥M 22 d TG 14d &-MP daily
VCR x4 CPM x2 HD-MTX x4 VCR x4 CPM x1 MT X weekly
DHR x2 ARA-C 4xd IT MTX = DOX x4 ARA-C 2x4
ASP xB IT MTX x2 ASF x4 IT MTX x2
ITMTX x3
> < > — < > € > € e
33d 28d EEd 28d 14d girls: until 104 weeks from initial diagnosis
boys: until 156 waaks from initial diagnosis
T-ALL: pCRT
M f MT
MR-1 B-MP 56 d MR-A §-MP daily
I Iz HD-MTX x4 LA Iy MTX waekly
IT MTX x4
PDM 28 4d &-MP 28 d DxXM 22 4 B-TG 14 d
VCR x4 CPM =2 R VCR x4 CPM x1 R
DA x4 ARA-C 4x4 1 DOX x4 ARA-C 2x4 2
ASP %8 IT MTX x2 MCA ASP x4 IT MTX x2
pviad MT + Pulses
L l L & LY ] Y E‘MP ﬁa.“'!lr
> £ 3 . E-MP 56 d < > £ > K
33 d 28 d MR-2 HO-MTH xd 28 d 14 d MR-B MT X weekly
ID-ARA-C x4 DXM 7T d
IT MTX x4 VCRxz |- X B overy 10 weeks
—> 3 >
56d until 104 weeks from initial diagnosie
{DUCTION INTENSIFIED CONSOLIDATION / EXTRA-COMFPARTMENT REINDUCTION MAINTENANCE
- 3CT for selected indication - pCRT
I, HR-1' HR-2' HR-3' HR-1" HR-2' HR-3¥ I, llg MT
PDMN 22 d DXM 5 d DXM S d DxM S d DXM 5 d DXME d DEME d DXM 22 d 6-TG 14 4d B-MP daily




h Nelarabine

B .
Ad: B RIMEVR(2IKEL
B, 39%)LE. 28/

BAH: BRMMER(LIXKSFWIT R &

3141 )LE, 11BN

B

5PN

75

RIK)



« VRIT R
nelarabine F= v FE 3
JLE 650 mg/m2/H  # R KT 1/, 21K
d1-5
5PN 1500 mg/m2 FE KT 2/, 21K
di. 3. 5

R AHZATDI X2 AlA COT



o JLEEA

A% (n=39) B4 (n=31)
CR, n(%) 5(13) 13 (42)
95%CI 4-27 25-61
CR+CR*, n(%) 9 (23) 15 (48)
95%CI 11-39 30-67




:

= A
AZH(n=28) B4 (n=11)
CR, n(%) 5 (18) 2 (18)
95%Cl 6-37 2—52
CR+CR*, n(%) 6 (21) 3 (27)
95%CI 8-41 6—61




h Auto-SCT

s TRALHE T2

TBI:
il

FH

P )

ZZOCGy’ Bld) d_6’ _5) _4 (Jlé\
1320cGy)

VP-16: 60mg/kg, d-3
y Ph (+) & % 5F3X 10CEATH] a -

interferon® B3k, L1555

/

R

B E OB AE R YT IR )T



h OS at 5 years

OS
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h OS at 5 years
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L 17
n 2’
- 39

BHSCREE
BA R Auto-SCTRYT AL
e — 3 B DL [ R0 4 455 ] )
Yekr: 6-MP, MTX
VCR, DEX
FA): B-LBL : 24F, TMHR: 3%

)




B-precursor ALL--GMALL Study 07/2003

h Rituximab in younger patients with CD20

CD20+ Ph/Bcr-abl B-precursor ALL
185 patients (SR 133, HR 52)

117 received rituximab (R+ arm) VS 70 recruited earlier
without rituximab (R- arm)

Rituximab 2

SR patients: R: 375 mg/m2 day 1 before each induction

course (phase | and Il) and before each of the 6
consolidation courses, for a total of 8 doses.

HR natients: candidates for a SCT in CR 1 and received
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