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La strategia terapeutica dei Chimeric Antigen Receptors (CAR T)

Fase 2

In laboratorio le cellule T

vengono modificate geneticamente
inserendo un gene che le istruisce

a riconoscere le cellule cancerogene

Fase |

Le cellule T sono raccolte
e inviate al laboratorio

Fase 3

Milioni di cellule T
geneticamente modificate
sono reinfuse nel paziente
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CD19 CAR Modified T Cells Have Long Term Persistence and Induce
Durable Responses in Relapsed and Refractory CLL

~ Patient 04409-10
6 months after infusion

Patient 04409-10
Preinfuson

5 prior therapies,
refractory CLL

D.L. Porter, New Orleans, ASH 2013



CD19 CAR Modified T Cells Have Long Term Persistence and
Induce Durable Responses in Relapsed and Refractory CLL

Duration of response
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Median follow-up (all patients) 12 months (range, 6-39)

Median follow-up (responding patients) 20 months (range, 6-39)
D.L. Porter, New Orleans, ASH 2013
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La strategia terapeutica dei Chimeric Antigen Receptors (CAR T)
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Aspetti organizzativi




Pathophysiological Mechanisms of Toxicity of CAR-T Cell Therapy

Neurotoxicit i
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Knowledge of CAR T-Cell Therapy in
Hematological Malignancies




Knowledge of CAR T-Cell Therapy in
Hematological Malignancies

Basic Knowledge

0 61% could not correctly identify the components of a CAR construct
(antigen specific domain, the signaling domain)

O 45% did not recognize that currently approved CAR T-Cell therapies are
dosed at a single infusion

d 25% demonstrated inaccurate knowledge by recommending patients wait

4 weeks after CAR T-Cell infusion before driving



Knowledge of CAR T-Cell Therapy in
Hematological Malignancies

Knowledge of the Clinical Data

Very low avareness of efficacy data seen with various CAR T-Cell products

used to treat R/R B-cell ALL (ELIANA Trial) or DLBCL (ZUMAA1, JULIET Trials)

Lack of competence recognizing and treating CAR T-Cell associated adverse

events such as Cytokine Release Syndrome (CRS) and neurotoxicity
54% could not identify the appropriate role of corticosteroid therapy after
CAR T-Cell administration in managing CRS and neurotoxicity

41% not aware that the mechanism of tocilizumab is to block IL-6 signaling



Demographics

Academic

0 33% Specialist in Hematologic
Malignancies

0 8.3% Specialist in other cancers

0 2.1% Specialist in Pediatric
Hematology/Oncology

Community
0 12.5% Specialist in Hematologic
Malignancies

O 11.5% Specialist in other cancers

0 2.6% Specialist in Pediatric
Hematology/Oncology

0 29.7% General Hematology/Oncology
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EVIDENCE OF CLINICAL APPLICATIONS OF
CHIMERIC ANTIGEN RECEPTORS THERAPY

o Acute Lymphoblastic Leukemia (ALL)

o Non Hodgkin Lymphomas (NHL)

o Chronic Lymphocytic Leukemia (CLL)

o Multiple Myeloma (MM)



Barriers to successful CAR T-cell immunotherapy in solid tumors

Non-hematopoietic Malignhancies:
Detours on the Road to Clinical
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EVIDENCE OF CLINICAL APPLICATIONS OF
CHIMERIC ANTIGEN RECEPTORS THERAPY

o Acute Lymphoblastic Leukemia (ALL)

o Non Hodgkin Lymphomas (NHL)

o Chronic Lymphocytic Leukemia (CLL)

o Multiple Myeloma (MM)



Different Types of CAR-T Cells in Multiple Myeloma

The NEW ENGLAND JOURNAL of MEDICINE
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Chimeric Antigen Receptor T Cells
against CD19 for Multiple Myeloma
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Anti-CD19 specific CAR-T Cells

Anti-CD319 specific CAR-T Cells

Anti-CD138 specific CAR-T Cells

Anti-BCMA specific CAR-T Cells



BCMA and the Development of Plasma Cells

lg gene changes
Somatic mutation

VDJ rearrangement Ig class switching
Stem cell Pre-B cell B cell Plasma cell

(or myeloma cell)

Cell surface markers
CD269/BCMA IS

CD10
CD3S I (CD19/20 N —
CD38/138 I



Anti B-Cell Maturation Antigen CAR-T Cells Have Impressive
Activity Against Multiple Myeloma

BCMA expression is restricted to B cells at later .
stages of differentiation and is requisite for PC BCMA bb2121 CAR-T Cells Infusion
survival

BCMA is broadly expressed at variable levels on
malignant plasma cells

Before 2 weeks
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CART Cells Therapy for Hematological Malignancies, Including
Multiple Myeloma, Induce High ORR However Relapses Occur

Driving CAR T-Cells Forward

Progression Free Survival in MM MRD-Negative Patients

(BCMA CART Cell - bb2121 manufacturing)
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CAR T Cells Therapy for Hematological Malignancies, including
Multiple Myeloma, Induce High ORR However Relapses Occur

Driving CAR T-Cells Forward

Progression Free Survival in MM MRD-Negative Patients

(BCMA CART Cell - bb2121 manufacturing)
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Clinical Overall Response and Survival in Relapsed Refractory
Multiple Myeloma to Biepitopic CAR T Cells against BCMA

I Stringent complete response

I Complete response

B Very good partial response
Partial response

I Minimal response

" Non-response

~ Not evaluated

@ Relapse/Progressive disease

A Death

Months after CAR-T cell infusion

16 18

Xu et al., PNAS in press 2019



Multiple Myeloma: Response of Extramedullary Lesions

RJ02 at initial therapy
Sign MRI Smear

Before

After

Xu et al., PNAS in press 2019



Multiple Myeloma: Response of Extramedullary Lesions
RJO3 at initial therapy
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Strategies to increase the antitumor efficacy of CAR T-cell therapy

a ‘Armoured’ CARs
e.g. |L-12-secreting CAR T cells

IL-12
e
/b Dual receptor/chemokine CARs
e.g. CART cells co-expressing
tumour-specific CAR and
chimeric cytokine receptor 403

f Targeting tumour vasculature \
e.g. VEGFR-2-specific CAR T cells 2!

T1E282

VEGFR-2-specific
scFv

Mesothelin-
specific scFv

NKG2-D
extracellular
domain

\ 54

CD19-
specific £
scFv :

X

¢ NK cell-receptor CARs
e.g. NKG2-based CAR

e B-cell eradication 4
e.g. infusion of tumour-targeted /
CAR T cells together with
B-cell-specific CAR Tcells  /

d Combination therapy
e.g. CAR T cells and checkpoint blockade

Jackson H.I. et al, Nat. Rev. Clin. Oncol.

« Armoured CAR T cells to enhance
efficacy and persistence
« Other surface molecules as target

* Multiple target



Strategies to increase the antitumor efficacy of CAR T-cell therapy

a ‘Armoured’ CARs
e.g. |L-12-secreting CAR T cells

f Targeting tumour vasculature e.g. CAR T cells co-expressing

e.g. VEGFR-2-specific CAR T cells % /\_/ tumour-specific CAR and
: chimeric cytokine receptor 403
()

& v /
VEGFR-2-specific ‘/ X fi
scFv afe) / )
== i:///-:’,“aﬁ
/ /
Mesothelin-

specific scFv

CD19- 3
specific £

e B-cell eradication 4
e.g. infusion of tumour-targeted |
CAR T cells together with ¢

B-cell-specific CAR T cells ; / ’

d Combination therapy
e.g. CAR T cells and checkpoint blockade
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¢ NK cell-receptor CARs
e.g. NKG2-based CAR

Jackson H.I. et al, Nat. Rev. Clin. Oncol.

b Dual receptor/chemokine CARs

Armoured CAR T cells to enhance
efficacy and persistence

Other surface molecules as target
Multiple target

CAR-T with suicide genes to control

Cytokine Release Syndrome
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Problematiche correlate alla terapia con cellule CAR-T

Aspetti organizzativi

Tossicita: Cytokine Release Syndrome-Neurotossicita-HLH

(diagnostica, trattamento, monitoraggio)

Rapporti con altre metodologie

(trapianto allogenico, anticorpi bispecifici)

Costi (QALY - ICER)



Distribution of current clinical trials with anti-CD19 in the world

- Colors indicate the number of studies with
locations in the region
Least - T vost

Labels give the number of studies



Distribution of CAR-T trials worldwide registered clinicaltrials.gov

<4 Number of CAR-T trials in Europe
registered with clinicaltrials.gov

2

W

Austria 23
Sweden | 270
Switzerland 2
Finland 1
Norway 1
Russia 1
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Limitations to Durable Remissions after CAR T Cell Therapy
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