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Il futuro del trapianto di cellule staminali allogeniche

Alessandro Rambaldi
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Attivita di Trapianto allogenico in Italia

Procedure (N= > 41000) e Indicazioni
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National Pegaspargase-modified risk-oriented program for

Ph-negative ALL/LL: GIMEMA LAL 1913 final results

DFS by MRD response DFS by HCT
(ITT, time-dependent Simon—Makuch plot)
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Bassan R, et al. EHA 2022; Abstract S113 and oral presentation.



Outcome according to Ph-like signature

Disease-free survival by Ph-like signature
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Bassan R, et al. EHA 2021; Abstract S114 and oral presentation.
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Screening of newly diagnosed cases of ALL

(immunophenotyping)

Low High
CRLF2 CRLF2

[ FISH (break-apart) for ABL1, ABL2, ]

[ CRLF2 expression ]

PDGFRA, PDGFRB, CSF1R, JAK2, EPOR

Positive ﬂ ﬂ Negative ﬂ ﬂ Positive

[ FISH (break-apart) for CRLF2 }
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Ph-like DNA targeted sequencing/ Ph-like
9 y RNA sequencing* S
e . ™ s . ™
Consider targeted *for JAK-STAT sequence mutations (IL7R, SH2B3, JAK1, JAK3, JAK mutation
therapy and TYK2); other kinase alterations (FLT3, NTRK3, PTK2B, and analysis (NGS)
) BLNK); RAS pathway alterations (KRAS, PTPN11, NF1, NRAS, and \_
Harvey RC, Tasian SK. Blood Adv 2020;4:218-28; cBL)

Frisch A, Ofran Y. Haematologica 2019;104:2135-43.



Outcomes of allogeneic hematopoietic cell transplantation

in adults with fusions associated with Ph-like ALL
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Blinatumomab maintenance after allogeneic hematopoietic

p

cell transplantation for B-lineage ALL

PFS (o]
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Gaballa MR, et al. Blood 2022;139:1908-19.



A challenging choice: consolidation in Ph+ ALL
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Outcome of Allogeneic Hematopoietic Stem Cell Transplantation in Adult Patients with Ph+ ALL in the Era of Tyrosine
Kinase Inhibitors: A Registry-Based Study of the Italian Blood and Marrow Transplantation Society (GITMO)

Candoni A et al.: Biol Blood Marrow Transplant 25 (2019) 2388-2397



The role of allogeneic transplant for adult Ph+ ALL in CR1 with complete

molecular remission: a retrospective analysis
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Ghobadi A et al.: Blood 17 november 2022 | volume 140, number 20 2101
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D-ALBA: results

A Overall Survival

m_m

754

------------------------------------------------------------ e At the end of the second cycle of blinatumomab, a
molecular response was reported in 52% of patients
that further increased at 81% after the fourth cycle

25+

Patients Who Were Alive (%)
S
T

Months e The 18-month OS and RFS were 95% and 88%,
No. at Risk 63 60 52 26 4

respectively

B Disease-free Survival

m_% e Very low non-relapse mortality : 1/24 (4%) patients

" who received allografts from veno-occlusive disorder
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without Disease (%)
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Patients Who Were Alive

0 T T T \
0 6 12 18 24

Months since Complete Hematologic Response (Day 85)

No.atRisk 62 55 37 17 Foa, et al. N Engl J Med. 2020



CHIMERIC ANTIGEN RECEPTOR T-CELL THERAPY

IN ADULTS WITH B-CELL ACUTE LYMPHOBLASTIC LEUKEMIA

What is the efficacy of CAR-T therapy in adults with relapsed and refractory B-ALL

Data sources

Systematic review of interventional studies with predominantly adult patients — 16 studies
with B-ALL treated with CAR-T therapy 489 patients

PES

Survival probability

Progression free survival probability

0.0 1

Month Month
Cumulative 12-month PFS: 37% (95% CI 26-48%) Cumulative 12-month OS: 57% (95% CI 49-65%)

Punita Grover et al. Blood Adv, 2022



HCT may improve EFS following CD19 CAR in some
ublished studies

MRD" CR after CAR-T therapy
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Sviluppo di cellule CAR-T allogeniche in Italia: un network lombardo

Non MHC-
restricted
killing

Restricted
killing

Introna et al, BMT, 2006, Marin et al, Exp. Hematol,2006,
Franceschetti et al, Exp Hematol, 2009, Introna et al, BBMT, 2010,
Pievani et al, Blood, 2011, Pievani et al, Blood, 2011,

Rambaldi Leukemia 2015, Introna et al, BBMT 2017

Cytokine induced killer cells

Non-viral vector to generate CAR-CIK cells

Electroporation Biondi, Magnani (2017)J Aut:

Plasmid with SB
Transposase

Plasmid containing
the CAR gene

WO02016/071513; Magnani CF, Oncotarget. 2016;7(32):51581-51597; Turazzi
N, Br J Haematol. 2017;182(6):939-943; Magnani CF, Hum Gene Ther. 2018;
29(5):602-613; Rotiroti MC, Mol Ther. 2020 Sep 2;28(9):1974-1986




SLEEPING BEAUTY-ENGINEERED CARCIK CELLS ACHIEVE ANTI-LEUKEMIC
ACTIVITY WITHOUT SEVERE TOXICITIES

SB plasmlds
stimulation
. antl CD3
HSC donor /' \ by
electroporation
— e
irradiated PBMC - I. ll
50 ml PB cell expansion
4/ ™A infusion
| + CAR T expansion
freozin release thawin | } toxicity
eezing - thawing 4 anti-leukemic activity
lymphodepletion
- ymp p > >

- : >
B-ALL patient in relapse after HSCT

Magnani, ] Clin Invest. 2020
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RESPONSE DATA AND SURVIVAL
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Lussana F et al.: ASH 2022

50



In AML AlloHSCT is the most effective consolidation treatment
but leukemia relapse remains high

Noueriser st ruk Nui=bses a® ke

A. Rambaldi et al.: The Lancet Oncology, 2015



How to improve these results

Accurate definition of the disease biology
Reducing the tumor burden (MRD)
Reducing the incidence of refractory AML
Improving the conditioning regimen

Making alloHSCT a platform for further treatments (post transplant strategies)



Clinical significance of chromatin-spliceosome AML.:

a report from the NILG randomized trial 02/06
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413 newly diagnosed AML patients who s - ‘ -
were enrolled in a randomized clinical o | ‘ EENREE ua TETETIT
trial (NILG AML 02/06) o HHHHHEE i HHH T
LE | = - | of - #unl
* Among clinically defined de novo AML, 1 I u NN nan E
17.6% carried CS mutations (CS-AML) w111 NEND | EERENEENNENNNN ns
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closer to SAML (older age, lower white NEREN °n EEENNEEENNNNNNERERRRRNENI NN NENEEE
blood cell counts and higher rate of 4 | | 1 H4 e H
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H T

Caprioli C et al.: Haematologica 2021 Volume 106(10):2578-2587



Clinical significance of chromatin-spliceosome AML.:

a report from the NILG randomized trial 02/06
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time-de pen dent event Caprioli C et al.: Haematologica 2021 Volume 106(10):2578-2587



Cumulative incidence of relapse by conventional MFC-MRD

status

D 000 . D 000

LCJ 100% Negative Negative Positive g 100% Below 0.2 Negative Positive
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Craddock C et al.: J Clin Oncol. © 2020



Cumulative incidence of relapse (a) and survival (b) for patients, with AML

receiving TBF or BUFLU

Relapse Survival
(a) (b)
100% - 100% -
80% so%-wn\\‘;j\m TBF, n=253
Hiy 'l“umuULHLLLlllhll L L 6 9’

p=0.0004 g i, 58%
T 60% o 60%- M
\::‘. § L—u'LHl Ll) 1 1
z 3
E ® ox. BU-FLU, n=201 51%
: BU-FLU, n=201 30%
o ““—’d " I u_LllHl |0 NN | — -

20% 20%-

J‘J TBF, n=253 15% P=0.002
0% . : ' - - 0% . . . v ,
0 1 2 3 4 5 0 1 2 3 A 5
years from transplant years from transplant

Sora F et al.: BBMT Biol Blood Marrow Transplant 26 (2020) 698703



An International Randomised Clinical Trial of Therapeutic Interventions with the
Potential to Improve Outcome in Adults with Acute Myeloid Leukaemia and
High-Risk Myelodysplasia Undergoing Allogeneic Stem Cell Transplantation (COSI)

Control arm: FB4

° Chief Investigator: Professor Fludarabine (40mg/m?; 4d) and Busulphan (3.2mg/kg; 4d)

Charles Craddock

%
N

Experimental arm: TBF
Thiotepa (5mg/kg, 2d), Busulphan (3.2mg/kg; 3d) and
Fludarabine (S0mg/m?; 3d)

* Sponsor: University of
Birmingham

* EudraCT number: 2017-004801-42

* ClinicalTrials.gov number: e
NCT04217278 e ontrol arm:

/ Fludarabine (30mg/m?; 5d) and Busulphan (3.2mg/kg; 2d)

Experimental arm: Mini TBF
Thiotepa (Smg/kg, 1d), Busulphan (3.2mg/kg; 2d) and
Fludarabine (S0mg/m?; 3d)



HCTs in patients 70 years and older

Absolute number of
transplants

AML
MDS/MPS
NHL
Others

- AML -®% MDS/MPS - Non-Hodgkin lymphoma == Others

N

O
D
3 7 3 6 3 5
0 7 5 5 9 2 3 9 15 14 43 48 86
3 2 4 2 0 3 8 9 9 22 10 17 23
5 3 4 8 3 8 M 9 11 12 18 18 25

Muffly, L. Et al.: Blood. 2017;130(9):1156-1164

Probability of survival, %

100 -

Years after transplant




AlloHSCT as a platform for subsequent
treatments



A Phase Ib/Il, open label study of sabatolimab as a treatment
for patients with AML and presence of measurable residual

disease after allogeneic stem cell transplantation
(ClinicalTrials.gov Identifier: NCT04623216)

Sabatolimab is a humanized, 1gG4 (S228P)
antibody targeting TIM-3.

TIM-3 is expressed on immune cells as well
as leukemic stem cells (LSCs) and blasts, but
not normal hematopoietic stem cells.

Sabatolimab is a potential first-in-class
immunotherapeutic.

Blockade of TIM-3 by sabatolimab may
restore immune function while also directly
targeting LSCs and blasts.

Sabatolimab targets TIM-3 on immune and
leukemic cells: a novel immuno-myeloid therapy

Self-renewal loop

Sabatolimab

*Binds TIM-3 on immune cells,

enhancing antileukemic immune
activation and phagocytic killing of
LSCs and blasts'#

*Directly targets TIM-3 on LSCs,

inhibiting TIM-3/galectin-9—driven
self-renewal’?



Magrolimab

MAGROLIMAB ‘

DO-NOT-EAT-ME SIGNAL ) ) e
: N\ DO-NO SIGNAL ,

SIRPa é

Macrophage . N EAT-ME SIGNAL . \Macrophage Y EATME SICNAL
AML BLAST SURVIVAL AML BLAST PHAGOCYTOSIS

Andreozzi, F.et al.: Int. J. Mol. 5¢i.2022,23,3887



Targeting intracellular WT1 in AML with a novel
RMF-peptide-MHC-specific T-cell bispecific antibody

* Key Points
* A T-cell bispecific antibody targeting
intracellular WT1 presented on HLA-A2
for treatment of AML

* The novel, clinical-stageWT1-TCB
mediated high-level killing of primary
AML cells, which was enhanced by the
addition of lenalidomide

* These properties led to the initiation of
an entry-into-human clinical trial
(#NCT04580121) for the treatment of

relapsed/refractory AML

Augsberger C et al.: Blood 138, 25, 2655-2669, 2021

MHC-peptide complex
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\/) .“ :
.\—/ .
Peptide .‘:ﬁ} ‘

processing

Tumor

]
]
i
i
i
Tumor cell i target
i ;
\! CD3e

Fc dead
P329G LALA



Cellular Therapies in AML



IMMUNOBIOLOGY AND IMMUNOTHERAPY

Donor memory-like NK cells persist and induce
remissions in pediatric patients with relapsed AML

after transplant

HCT-donor IL 12 Jiés 15 IL 18

Non-mobilized apheresis
PBMC

T

5
1 \ Non-DLI cells
=2 Purify NK cells
[
[ | [ |

D:\ Day-1

-2 weeks

]

Salvage chemotherapy
fludarabine, cytarabine, filgrastim
x 5 days

AML patient SOC DL ML NK cell infusion:
relapsed post-HCT 1 x 106 T cells/kg 4-15 x 10° NK cells/kg

- NK cell \ .

Activation 009

Wash
Diay0 ML NK cells

Disease assessment &
correlative studies

Bednarski J.J. et al Blood 2022



Clinical outcome after the sequential Infusion of Donor Lymphocyte Infusion and
Cytokine-Induced Killer Cells

: t t =t t t
0,6 5, 0,6
X 0,4
0,4 " . ,
- 259
.........
v it s . 14
02| = = meThmmiairsansass g 0,2 i
' cegoecccccnnnsa ecctcsssssssssssccccsaphans +4
'
0 0
0 1 2 3 4 g 6 0 1 2 3 4 5 6
N at risk (events) N atrisk (events)
Hematologic 44 (28) 15 (3) ] 1) & (0) I (1) 5 (1) 0 Hematologic 44 (38) 5 (0) 4 (0)
Molecs+Cytog 30 (8) 19 (0) 12 (1) 6 (00 5 (0 3 (o) 2 Molec+Cytog 30 (12) 14 (0) 8 (0)

Introna M., Lussana F . Et al. : Biology of Blood and Marrow Transplantation 2017
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Split Dual-CAR CIK for the targeting of R/R AML

sikdk2FetiealthgpaeH AR cmwmymus/coss CAR c0123/CD33+ WMQM% CAR
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