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There was a future ...

St. Jude’s Hospital
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Essential steps in adult ALL
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Overall Survival (proportion)

Ph+ ALL: progress with TKI therapy
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Essential steps in adult ALL

ESMO Clinical Practice Guidelines

T
argeted therapy

Clinical Risk Factors

(age WEC...)

Hoelzer D, Bassan R, Dombret H, Fielding, A, Ribera J & Buske A. Ann Oncol 2016;27 (Supplement 5):v69-v82

ESMO Gudelines update (D Hoelzer et al) and new ELN Guidelines under preparation (N Goekbuget et al)
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Ph- ALL: progress with ‘pediatric’-based and
risk-oriented therapy

Germany: GMALL trials 03 - 07 France: GRAALL trials 2003 - 2005
03/87 until 07/2003 (age 15-55 Y)

italy: NILG trials 09/00 - 10/07 Spain: PETHEMA trials HR-03 - HR-11
(age 18-65Y) | ' \
| \ S.year 0S:55% ! { . \\\\\. -
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Hoelzer D, 2010 (GMALL); Dombret H, EHA 2014 (GRAALL); Bassan R et al, ASH 2016 (NILG); Ribera J et al, ASH 2015 (PETHEMA)
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Risk stratification for risk-oriented therapy: MRD

A GMALL B8 NILG These and other studies:
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Mixed genetic/MRD pediatric risk model

(O’Connor D et al, J Clin Oncol 2018)

Intermediate risk, High risk
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Genetic risk classification: UKALL14 adult trial

(also pediatric UKALL, DCOG, NOPHO, CoALL etc. [ALL-together project, age 1-45 Y])

GENETIC CLASSIFICATION
|

Good risk: Intermediate risk:
ETV6-RUNX1, TCF3-PBX1 KMT2A (MLL) rearranged,

high hyperdiploidy (51-65) all other cases reclassified near hap(lglll%»)//licz\v&//l f;»ériodlplmdv

according to CNA TCF3-HLF
1 complex karyotype

Good-risk CNA profile: Group A
No deletion of IKZF1, CDKN2A/B, PAR1, BTG1, EBF1, PAX5, ETV6, and RB1. Isolated deletions of
ETV6, PAX5, BTG1. ETV6 deletions with a single additional deletion of BTG1, PAX5, and CDKN2A/B.

Intermediate/poor-risk CNA profile: Group B
Any deletion of IKZF1, PAR1, EBF1, or RB1. All other CNA profiles notmentioned above.




Risk stratification
(Pl xa SCOTE)

TWO WEIGHTED LOG-TRANSFORMED
CONTINUOUS VARIABLES

e WBC

* End of induction MRD (P11, P12)
TWO WEIGHTED BINARY VARIABLES

e High risk genetics

* Good risk genetics

High relapse risk with MAC SCT
(N=53, RR 42%)

Excellent outcome on chemo
(N=51, EFS 90%)

2Moorman A et al, HemaSphere 2019;3(S1):748-9 (abstr #51621)
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What about the future?

Germany: GMALL trials 03 - 07 France: GRAALL trials 2003 - 2005

03"8*! ﬁ.“ZOO '
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I?Treatment intensity cannot be
increased

7 No new chemo agent

=117 TRM still high with SCT

ot NM%‘" !? Poor results in older patients

L 7 417 prevalence of HR subsets

|12 Very poor outcome of R/R

4 17 Suboptimal outcome of MRD+

als HR-03 - HR-11
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Hoelzer D, 2010 (GMALL); Dombret H, EHA 2014 (GRAALL); Bassan R et al, ASH 2016 (NILG); Ribera J et al, ASH 2015 (PETHEMA)
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Approach: new targeted therapy frontline

Targeting B-/T-cell membrane antigens

* Monoclonal antibodies and derivatives (e.g. rituximab [CDZ20], inotuzumab ozogamicin
[CD22], blinatumomab [CD19 x CD3J)

+ Chimeric antigen receptor T-cells and NK-cells (CD19, CD20, CD22; CD5, CD7)

* Checkpoint inhibitors (e.g. nivolumab, pembrolizumab [PD1, PD-L1])

- * Inhibitors (TKI, 4 ;
Ta’; geting NOTCH1, BCL2/BCX,
roliferation BCL6, JAK/STAT, ;
0o te ?to ’d Pk Sy ek . o -Inhibitors Targeting
apoptosis an PI3K, SYK, MEK, $ . " <:| e el (he permissive

differentiation | |- NOTCH/4)

marrow niche

SMAC-mimetics, ...) ‘ . ‘
p athway e - Differentiating agents ALL ceIIs
(IL-3, M-/GM-CSF) - -
Dysfunctions related
to abnormal ALL Molecular profiling New drug profiling, PDX models
genetics and CNA « Actionable targets * Drug sensitivity

* Drug combinations

Bassan R, Bourquin J-P, DeAngelo DJ, Chiaretti S. J Clin Oncol 2018 (REVIEW)
See also: Wolach O et al, Br / Haematol 2017; Jabbour E et al, JAMA Oncol 2018 (REVIEWS)




PERCENT

Questions about randomized trials

Overall Survival
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CR duration (proportion)

Targeting CD20+ ALL (rituximab)
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M.D. Anderson Cancer Center (U.S.) GRAALL (France/Belgium/Switzerland)
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Thomas DA. J Clin Oncol 2010;28:3880 Maury S et al. N Engl ) Med. 2016 Sep 15;375(11):1044-53




Blinatumomab for MRD+ Ph-neg BCP-ALL*

Blinatumomab (#79) compared to historical SOC (#175)
* Patients in first CR with MRD 2103: 79% MRD negative with blinatumomab

* Kaplan—Meier curve of RFS after propensity score adjustment using stabilized inverse probability of
treatment weighting (IPTW)

MR 9ANCN. % R 2.0
0 19 20 b -] 4 80 {2 70
Heapse Free Rurvive IMantne)

Rowvow: o Wap
n o 4 “" F v
74 e s » - Pa) L h
" NN o 9 77 ' ~

*LARGER TRIAL («Blast») IN MRD+ ALL vs. international reference set MRD+ 2103

Goekbuget N et al, ASH 2015; Blood 2017; Hematology 2019; (submitted 2019)




Inotuzumab ozogamicin with/without
blitamumomab and rituximab in elderly ALL

Attenuated CVD/InO/rituximab Attenuated CVD/InO/blina/ritux

N 52 N 58

Age (Y) 68 (64-72) Age (Y) 68 (60-81)
CR 98% CR 98%

MRD neg 96% MRD neg -

100 B Total Evert 3.y EFS  Medn

1.0 = MINIHCVD+INOsBina 38 1 'Xm Not reached
- HCVAD 3 30 34% 15 months
80 Log-rank: p = 0.003
- 0.8
o
- 60 >
3 -E
: 3 067
S
-
20~ 2year(95% (1) 3year(95%C1)  Median - 047
Progression free survival  59%(43-72)  49%(32-64) 35 months g
Overall survival 66% (50-78) 56% (39-79) Not reached >
0 ! 1 J 1 1 w
0 12 24 36 48 60 2 0.21
Number at risk Time from start of treatment (months)
(number
censored)
Overall survival 52(0) 32(8) 21(16) 16(18) 8(26) 1(33) 034
Progression-free 52 (0) 31(8) 19(15) 14(17) 7 (24) 1(30) 031) 0.07
survival

0 24 43 72 96 120
Kantarajian HM et al, Lancet Oncol 2018; Jabbour EJ et al, Cancer 2019 Months




Platform for drug sensitivity screening

Primary ALL sample

(p atient) ALL co-culture Smal! molecule Aytomated
model library microscopy
' ' /N - Compounds in clinical trial or clinical
g o a ©® o development.
‘,é y {‘;9/ é\‘%A\\@L\ - Tested in multiple concentrations
- Live AVLL
MSC Primary ALL Drugs Image analysis
Time(h): o 24 48 120
Xenograft
model
- Drug response phenotypes
(PDX) Stable di
able disease geno- Oncotarget 2014, Blood 2017, Nature
and phenotype Genetics 2016

Functional “Omics”

In vivo drug activity
BIOOd 2011, 2013 Courtesy
Science Translational Medicine 2016 J-P Bourquin




Extraordinary responses in ALL subgroups
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BCL2 inhibitor venetoclax




Venetoclax eliminates ALL in
combination with chemotherapy

x Treatment

Follow up leukemia

v

Lo
TCF3-HLF ALL

Venetoclax In vitro
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V. Frismantas et al, Blood 2017; Fischer et al, Nature Genetics 2015,




Concept for TCF3-HLF ALL

Study entry
d15

PRED p.o. 60 mg/m?%day or iv eq

DEX p.o. 10 mg/m%day or iv eq

VCR i.v. 1.5 mg/m%dose | | |

max. 2 mg
DNR p.i. (1 h) 30 mg/m?%dose |

PEG L-ASP p.i. (2 h) 2500 IU/m?%dose |
ONCASPAR® (max. 3750 1U)

CPM p.i. (1 h) 1000 mg/m%dose d10 %

Venetoclax, DL1 QD p.o.

MTX i.th. l 1 %
Age-adjusted dose:
1to<2years: 8 mg

4
2to <3 years: 10 mg BMP/ MRDdol
= 3 years: 12 mg

l

MRD d33




BCP ALL

(unselected)

Shaping the future
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Itinerary: today’s end

* Non stop (until 100% are cured) "

Thank you:

Tiziano Barbui
Alessandro Rambaldi
(Bergamo)

Robin Foa
Sabina Chiaretti
(Roma)
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