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CLINICAL TRIALS AND OBSERVATIONS

Outcomes in refractory diffuse large B-cell lymphoma: results from the _f-"""x: .
international SCHOLAR-1 study 15{.!

Michael Crump,1 Sattva S. Neelapu,2 Umar Falrooq,3 Eric Van Den Neste,* John Kuruvilla,! Jason Westin,? Brian K. Link,>
Annette Hay,' James R. Cerhan,® Liting Zhu,' Sami Boussetta,* Lei Feng,? Matthew J. Maurer,® Lynn Navale,®
Jeff Wiezorek,® William Y. Go,® and Christian Gisselbrecht*

BLOOD, 19 OCTOBER 2017 » VOLUME 130, NUMBER 16
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Chimeric Antigen Receptor T-cell Therapy (CAR-T)

Adoptive immunotherapy that incorporates T cells that have been genetically engineered to
express a chimeric antigen receptor for the pan—B-cell CD19 antigen.
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CAR T-Cell Therapy: Vein to Vein process
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CD19 CAR-T products in pivotal trials in NHL

U Penn FHCRC / MSKCC
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Adapted from van der Steegen et al. Nat Rev Drug Discov, 2015



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

ZUMA-1 study

Axicabtagene Ciloleucel CAR T-Cell Therapy
in Refractory Large B-Cell Lymphoma

5.S. Neelapu, F.L. Locke, N.L. Bartlett, LJ. Lekakis, D.B. Miklos, C.A. Jacobson, 111 enroued patlents

I. Braunschweig, O.0. Oluwole, T. Siddiqi, Y. Lin, J.M. Timmerman, P.J. Stiff,
J.W. Friedberg, | W. Flinn, A. Goy, B.T. Hill, M.R. Smith, A. Deol, U. Farooq, 101 treated
P. McSweeney, J. Munoz, I. Avivi, J.E. Castro, J.R. Westin, J.C. Chavez, A. Ghobadi,
K.V. Komanduri, R. Levy, E.D. Jacobsen, T.E. Witzig, P. Reagan, A. Bot, J. Rossi,
L. Navale, Y. Jiang, ). Aycock, M. Elias, D. Chang, J. Wiezorek, and W.Y. Go

Adult patients with large
B-cell lymphoma

. Axicabtagene
(DLriitécF;I;/lr?/CclLilsgarsLFL)’ Axicabtagene ciloleucel ciIoIeufeI Posttreatment
(SD/PD with previous > (Gl manufacturing and . .
P infusion Follow-up

chemotherapy or lymphodepletion*
nerapy ymp P (2 x 106 cells)
relapsed within 12 mos
of ASCT)
(N =111) *Fludarabine and cyclophosphamide on days -5, -4, and -3 before administration of single dose of CAR T-cell therapy;

no bridging chemotherapy allowed.

= Primary endpoint: ORR; secondary endpoints: DoR, OS, safety

= Baseline: median prior therapies, 3; primary refractory, 26%; relapsed after
autologous SCT, 21%

Neelapu. NEJM. 2017;377:2531.



ZUMA-1 study. ORR 83%, median DO 11.1 months
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JULIET study, first global CAR-T cells study in DLBCL.:

Tisagenlecleucel in Refractory B-NHL

Key eligibility criteria ( Endpoints )

+ > 18 years of age * Primary endpoint: best overall
response rate (ORR: CR + PR)

* Central confirmation of histology
— Lugano criteria used for response

« > 2 prior lines of therapy for DLBCL
P d assessment by IRC!

+ PD after or ineligible for auto-SCT .
* Secondary endpoints:

= No prior anti-CD19 therapy DOR, OS, safety

» No active CNS involvement 238 screened patients
111 treated

Tisagenlecleucel

infusion
(0.1-6.0 x 108

Screening,
apheresis,
cryopreservation

Lymphodepletion CAR+ viable T-cells*")

Tisagenlecleucel Posttreatment
manufacturing Follow-up

>

Day -2 to Day 1

Bridging chemotherapy*
| Bridging chemotherapy’ RGN

*Inpatient or outpatient infusion. 'D/c before infusion: n = 50 (inability to manufacture, n = 12; other reasons, n = 38).
*When needed.

Shuster SJ et al, NEJM 2019



JULIET study. ORR 52%; ORR (3 mo) 38%; ORR (6 mo) 33%

A Duration of Response

B Progression-free Survival
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JULIET study. Special Interest Adverse Events

AESI? All Grades, % Grade 3, % Grade 4, %
Cytokine release syndrome® 58 14 8
Meurological events 21 7 5
Prolonged cytopenia* 44 16 16
Infections 34 18
Febrile neutropenia 15 13

* Dcourring within 8 weeks of tisagenlecleucel infusion. ¥ okine release syndrome was graded using the Penn scale. = At day 28.

Patients (N = 111)

Time to onset, median (range), days> 3(1-9)

Duration, median (range), days? 7(2-30 .

Hypotension that :eql:r: - in:menﬁm' " { 26 - No deaths due to tisagenlecleucel, CRS or cerebral edema
High-dose vasopressors 6 The most common neurological events were:

Intubated, % 7 * Confusional state (8% any grade; 2% grade 3)

Anticytokine therapy, % 16 * Encephalopathy (6% any grade; 1% grade 3 and 4% grade 4)
Tocilizumab 15
Corticosteroids 11

# Calculated based only on patients who had cytokine release syndrome (n = 64), excluding 1 patient who had
onset on day 51.

Tocilizumab administered according to a protocol-specific
treatment algorithm (CRS graded per the Penn scalel)

* 3% of patients with grade 2 CRS

*  50% with grade 3 CRS

+  100% with grade 4 CRS Shuster SJ et al, NEJM 2019



CRS: cytokine release syndrome

1 Mild reaction: treated with
supportve
care such as antipyretics,
antiemetics

2 Moderate reaction: some signs of
organ dysfunction related to CRS
and not attributable to any other
condition. Meed for IV therapies

(not including fluid resuscitation
for hypotension)

3 More severe reaction: symptoms
related to organ dysfunction
related to CRS; hypotension
treated with intravenous fluids
(defined as multiple fluid boluses
for blood pressure support) or
low-dose vasopressors,
coagulopathy requiring FFP/cryo,
and hypoxia requiring
supplemental OZ

4 Life-threatening complications
such as hypotension requiring
high-dose
Vasopressors or hypoxia
requiring
mechanical ventilation

1. Porter DL et al. 5ci Trans! Med. 2015

Mechanism Eere,
Capillary laake L
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| Cybakivg wbivs tion {IL-6, 1L-10, farvitin, ORF) |

Symptoms

Onset 1-14 days after infusion, duration 1-10 days

Fevers come first and get very high (1052F/412C)

Myalgias, fatigue, anorexia, capillary leak, hypoxia, hypotension

Management
Supportive care
Anti-cytokine interventions



Neurologic toxicity

a 401 - 140
Chimeric antigen receptor e
T-cell therapy — assessment .
- - - ‘

and management of toxicities sas 0ok
Sattva S. Neelapu', Sudhakar Tummala®, Partow Kebriae®, William Wierda®, g 354 53 g f
Cristina Gutierrez®, Frederick L. Locke®, Krishna V. Komanduri®, ¥i Lin®, Nitin Jain®, § H § ~
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Mechanlsm Time from CAR-T-cell infusion (days)
T cell vs. cytokine mediated (endothelial activation) b .

Day 4, MMSE 29/30

Day 5, MMSE 27/30

CAR T cells are seen in the CSF1-

Symptoms

Aphasia, delirium, encephalopathy, seizures bt
Day 6, MMSE 29/30
Management -

No clear response to anti-cytokine treatment




Timing and duration of acute adverse events

CRS coincides with maximal T-cell
expansion! CRS may occur within minutes
but more typically within days'?

Median onset, Day 2 Median resolution, Day 9
|
) 1
= I
o
c I
0o CRS: median duration is 7
T3 days (range 2-29)
o —
=2
0 d
<
Neurological toxicities: median duration is 13
days (range 1-191) |
| | —
0 ! 7 14 : 21 28
CAR T-cell | Days after infusion |
; . | |
infusion Median onset, Day 5 Median resolution, Day 18

CRS and NEs are acute adverse events

AE: adverse event; CAR: chimeric antigen receptor; CRS: cytokine release syndrome; SmPC: Summary of Product

Characteristics; NE: neurological event; RMM: risk minimisation measure
1. Lee DW, et al. Blood 2014; 124:188-195. 2. Yescarta SmPC (May 2019; available at www.ema.europa.eu).



CD19-targeted CAR-T cells: Late Effects

Clinical characteristics N =59 (%),

median FU after CAR-T 23 months
Median age 60 (range, 34 —73)
NHL/CLL 42 (71%) / 17 (29%)
Median prior lines 4 (range, 1 —8)
One CAR T infusion 35 (59%)

Two/Three CAR T infusions 22 (37%); 2 (3%)
Salvage Therapy after CART | 29 (49)

Adverse Events

Cytopenia beyond 90 days 25%
Subsequent malignancies 14% _
3/59 pts died of non-relapse causes
e 0 _ _
Neuropsychiatric disordes 8% (2 due to infection after allo HCT, and 1 due to
Cardiovascular Events 8% duodenal ulcer and gut perforation)
Severe hypogammaglobulinemia 41%

Hospital admission due to infections 46%

Cordeiro A et al, ASH 2018



Axi-cells in Real World: Predictors of Response,

Resistance and Toxicity

Pre-infusion Cytokines in Patients with Pre-infusion Biomarkers in Patients with
Severe Toxicities Severe Toxicities
ANG2/ANG1 w/ . Baseline CRP Levels
IL6 w/ CRS IL6 w/ CRES CRES Baseline CRP Levels \
p=0.03 p=0.0038 p=0.0078 ™ 5=0.0001 £=0.0001
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CRP (mg/dL)
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Patients with severe neuro-toxicity (>grade 4)
manifested higher ANG2 levels and higher

ANG2:ANG1 ratios, which predicts Endothelial Cells
activation

Faramand R et al, ASH 2018



Axi-cells in Real World: Predictors of Response,

Resistance and Toxicity

Day 0 CRP and Peak Ferrltm are Associated with Outcome

CRP DO = lower va upper 50% (eppro L CRP DO - lower vs ugper 50% (appro Co202(1, p <0001 CRP DO - lower vs upper 50% (approx) X Lp <000
100 100 100 Wm\ﬂv —+—++ +—t 1
Day O CRP: § .
>30 K e TS | K% £ ® Lese
¥ g :
§ £ ¢
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0 1 2 3 4 5 2 0 1 2 3 4 5 - 0 1 2 3 4 5 6
Months from first response Months from first response Months from first response
Duration of Response Progression-free Survival Overall Survival
30001 eh »r 0S8 Peak ferritin = fower 80 vs upper 20% (approx) © =131 (140, 9 <0.00
Paah ferritin - lower B0 va upper 20 (apprcx) reeray :
100 e
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0 1 3 4 L 3 4
from first from first

Jacobson CA et al, ASH 2018
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CAR-T Team

* Consider the therapy and refer early: Plan patient’s treatment course early; consider

when more chemotherapy may be appropriate vs commercially approved
therapy or CAR T-cell therapy clinical trial

CAR T-cell

* Maintain clear communication prior to leukapheresis, during bridging chemotherapy,
and prior to T-cell infusion to ensure successful collection and manufacturing of T-cells

and safe administration

* All physicians, pharmacists, nurses, and other midlevel providers interacting with

patients receiving CAR T-cell therapy must have FDA-mandated training

Essential Steps and Required Personnel for the MSKCC CAR T-Cell Program

INTAKE COLLECTION LATE CARE
= Non-CAR MDs = Cell therapy/donor room = CAR MDs

= Administrative staff = Laboratory medicine * Non-CAR MDs \
Nursing

= Financial = Nurse coordinator

INFUSION
CAR MDs

= Cell therapy

coordinator = Manufacturers, FACT

CONSULTATION .
= CAR-certified MDs BRIDGING EARLY CARE L]
* Nurse coordinator = Non-CAR MDs = CAR MDs D
= Social worker = CAR MDs = ICy, .neurology
= Apheresis staff * Nursing = Nursing

= Pharmacy

= FDA

Perica. Biol Blood Marrow Transplant.

= Pharmacy
EACT REGULATION
= Financial services

Billing
Data management
FACT, CIBMTR, FDA

2018;24:1135.



CAR-T Clinical facilities

THE PROCESS
OF CART CELL

EHA Guidance Document

For more infermation, please visit ehaweb.org

EUROPEAN
HEMATOLOGY
ASSOCIATION

El

THERAPY IN EUROPE

| POWERED BY YOU!

BOX 3:

Clinical hematology unit [inpatient and outpatient).
CAR T cell therapy can be administered

in a hematology ward, in a hematopoietic
transplantation unit, or in a specific CAR T cell
patient facility.

Intensive care unit with sufficient capacity and
staff who are trained in all stages of the use of
CAR T cells, from the start of lympho-depletive
chemotherapy to completion of therapy.

Emergency department with on-site medical
resuscitation specialists that guarantees an

immediate response when needed.

Neurology department on site or able to be rapidly
engaged, if necessary. A referral neurologist needs
to be appointed to discuss monitoring and care
protocols. Performing magnetic resonance imaging
[MRI) before baseline initiation could be left to

the discretion of the hematologist and/or referral

neurologist but is highly recommended for pediatric

indications.

Clinical facilities required for safe
administration of CAR T cell therapy

On-site medical imaging service with MRI.

The full-time (24 hours per day, 7 days per week
[24/7]) presence of a professional trained to use the
facility’s MRl equipment is essential. Performing
magnetic resonance imaging (MRI) before initiation
of CAR T cell therapy is recommended, particularly
for pediatric indications. The hospital should have

a radiographic brain MRI patient protocol under
CART cells (written locally] to allow a radiographer
to start MRI in the absence of a radiologist [e.qg.,

at night) without loss of time. An on-site, on-call,
radiologist or tele-diagnosis protocol is also highly
recommended.

Pharmacy available and able to deliver

(24/7) all necessary drugs to treat CAR T cell
therapy recipients, including those needed for
complications of the therapy.

Transfusion service able to supply bload
components at any time (24/7).

EHA Guidance Document 2019, Hemasphere 2019



Three major CD19 CAR-T products in DLBCL

Lymphodepleting
Product Trial Construct chemotherapy Cell dose Toxicities Outcomes
Axicabtagene  ZUMA-1 Anti-CD19 Cyclophosphamide 2x10° CRS: 93% (>grade  Best ORR; 82%
ciloleucel CD3¢ (500mg/m?) and cells/kg 3: 13%) Best CR rate: 58%
CD28 fludarabine (30 mg/ ICANS: 64% CR at 2 years: 37%
m?) for 3 days (>grade 3: 28%)  2-year PFS: 39%
2-year OS: 51%
Tisagenecleucel  JULIET Anti-CD19 Fludarabine (25mg/m?  Median CRS: 58% (> grade  Best ORR: 52%
CD3¢ and cyclophosphamide dose: 3: 22%) CR: 40%
4-1BB (250mg/m?) for 3 3x108 ICANS: 21% (= Median OS:
days, or bendamustine cells grade 3: 12%) 12 months
(90 mg/m?) for 2 days
lisocabtagene ~ TRANSCEND ~ Anti-CD19 Cyclophosphamide 1x10% cells ~ CRS: 35% (>grade  Best ORR: 80%
maraleucel CD3¢ (300mg/m?) and (flat dose) 3: 1%) Best CR rate: 59%
4-1BB fludarabine (30 mg/ ICANS: 19% 1-year OS: 69%
Fixed 1:1 m?) for 3 days (>grade 3: 12%)
CD4:CD8
ratio

CR, complefe response; CRS; cytokine release syndrome; ICANS, immune effector cell-associated neurotoxicity syndrome; ORS, objective response rate; OS,
overall survival; PFS, progression-free survival.

Agenzia Italiana
& AL degl Farmaco

August 7t 2019: Tisa-cel
h - A
AIFA approva la rimborsabilita della prima terapia CAR-T November 121, 2019: Axi-cel




Patient selection is primarily guided by the EMA and AIFA

approved indications

Caution for use or no use in patients with:
= Histotypes according to product specification
= Active uncontrolled infections = no use
= ECOG>1-2nouse
= HBV/HCV/HIV active infection = no use
= Venous thrombosis in the last six months = no use
= CNS disorder or primary CNS lymphoma = no use
= Previous allo-SCT = no use
= |nadequate renal, hepatic, pulmonary or cardiac function
= Prior anti-CD19 therapy = repeat biopsy to prove the presence of CD19

= ANC> 1000, Hb > 8, PLTS > 75.000, ALC according to product specification



SIE STUDY

Principal Investigator: Prof Paolo Corradini

A multicenter prospective observational study on Chimeric Antigen

Receptor (CAR) T-cell therapy for lymphoma: monitoring feasibility,

efficacy, toxicity and biomarkers in a real life setting

Primary Obijective:

Feasibility and efficacy of the treatment in the real life practice

Secondary Objectives:

Evaluation of Outcome [Response rate (ORR), Overall survival (OS), Progression free survival (PFS), duration of
response (DoR) non-relapse mortality (NRM)].

Evaluation of safety (CRS, neurotoxicity, infections, cytopenias, B cell aplasia)

Comparison of the two different CAR T-cell products (time from patient screening to infusion, disease response
and safety)

Characterization of biomarkers of early response (circulating tumor cell free DNA versus PET and CT scans)
Characterization of toxicity biomarkers

Analysis of immune reconstitution



Conclusions

v" Refractory DLBCL represents an unmeet clinical need

v CAR-T cells are able to determine high rate of response and promising PFS
(Juliet trial, ZUMA trial, real world data)

v’ Patient eligible to CAR-T therapy should be carefully identified

v" CRS and neurotoxicity are manageable, if promptly recognized and treated
by an experienced staff

v" Further studies and longer follow-up are needed to identify predictors of

response and toxicities
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Cristiana Carniti
Stefania Banfi
Martina Magni
Cristina Vella

Data Manager
Debora
Degl’'Innocenti
Anisa Bermema
Daniela Tomaiuolo

Segreteria
universitaria
Annamaria De Filippo

Ematologia

Centro
trasfusionale
Tissue
Establishment

Nevurologia

Terapia
intensiva

Farmacia
Infermiera di

ricerca
Data Manager

CAR-T CELLS TEAM
Riferimento per:

Paolo Corradini/Anna Guidetti/Anna
Dodero/Annalisa Chiappella/Giulia
Perrone

Paola Coluccia

Michele Magni/Paolo Longoni

Fabio Simonetti/ Davide Rossi

Luca Fumagalli

Vito Ladisa
llaria Lo Russo

Debora Degl’'Innocenti/Anisa
Bermema
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