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CAR-T ZELLEN:
REPROGRAMMIERUNG DES
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HAMATOLOGIE UND FUR ALLGEMEINE INNERE MEDIZIN
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Rezidiv/Progression EFS > 12 Monate - oes 1 cuis
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DLBCL: Behandlung
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Relapse/progression EFS > 12 months
within 1 year - poor - excellent

1. Hit early and hard (“one shot disease”)
2. Neue Konzepte ausserhalb Chemotherapie

3. Wiederherstellung der immunologischen Kontrolle
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Warum kann das
Immunsystem Infektionen
aber nicht Krebs erkennen

und bekampfen?
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Umprogrammierung eigener Abwehrzellen -
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Kann das eigene
Immunsystem so
verandert werden,

Anti-CD19
CAR construct

dass es den Tumor
erkennt und zerstort?

1. Milone MC, et al. Mol Ther. 2009;17:1453-1464.
2. Hollyman D, et al. J Immunother. 2009;32:169-180.
3. Kalos M, et al. Sci Transl Med. 2011;3:95ra73.
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Umprogrammierung eigener Abwehrzellen o
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Mar 1991
Identification of 1996 Aug 2011
CD3z chain as sufficient to  Introduction of CD28 2003 Case Report of
transduce :rCR signal coztlrzulart!:;ryf domalg Preclinical evalugtion the use of CTLO19
Jan 1988 Irving and advent of secon of CD19 targeting treatment in 3 patients
po generation CARs CART in B-cell tumors with relapsed ALL
as . :
; Al -Vall
antigen target arex-vating Brentjens Porter
1993 ‘
Generation of first
Dec 1989 CAR T-cells and 1998 Aug 2007 Aug 2017
Introduction of chimeric proof of concept Incorporation of Development of FDA approval
T-cell receptor replacing Eshhar costimulatory third-generation CD28 and of CTLO19
TCR ectodomain with domains 41BB-expressing CARs
antibody fragments Krause Wang

Gross

Filley AC et al., Front. Oncol. 8:453 (2018) _uw: o s ADEMY
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Emily HIRSLANDEN -
Whitehead
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*  Mit 5 Jahren akute Lymphatische Leukamie
(B-ALL) diagnostiziert
* Nach mehreren Ruckfallen 2011 zur CAR-
T-Zelltherapie zugelassen

*  Heilung trotz geringer Erprobung der
Therapie

» Eine der ersten Patienten/innen
» Ruckfallfrei seit CAR T Therapie
«  Beruhmt: Treffen mit Obama
«  Emily Whitehead Foundation
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Der CAR T-Zellprozess (2) 5
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Versand der CAR-T-Zellen ins Spital®

CAR-T-
Zellproduktion?®

Versand der T-Zellen

DIAGNOSE UND UBERWEISUNG?

Infusion der
CAR-T-Zellen* 'a_
2
1
~ Stationére 9
T-Zell-Entnahme Uberwachung' o
(Leukapherese)® E

Entlassung Regelmassige
zum Zuwelser Untersuchungen?®

Erstgesprach Einverstandniserklarung
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CAR T-Zellen bei DLBCL Patienten
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ZUMA-1: Duration of Response by Best Objective Response
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*  Median duration of CR has not been reached
= 3/7 (43%) phase 1 patients have ongoing CR at 24 months

CR, complate responss; MR, not reached; PR, partizl response.

Locke et al., Lancet Oncol. 2019
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CAR T-Zellen bei DLBCL Patienten
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ZUMA-1: Duration of Response by Best Objective Response
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* Median duration of CR has not been reached
= 3/7 (43%) phase 1 patients have ongoing CR at 24 months

CR, complete responss; MR, not reeched; PR, partizl response.
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Locke et al., Lancet Oncol. 2019 meus
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CD19CAR T Cell Therapy Has changed the outlook of R/R DLBCL

ZUMA-1: Axi-cel JULIET: Tisagenlecleucel
Duration of Response
- W g ;:: Patient: ith lete
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Median follow-up 27.1 mo Median follow-up 15 mo
*« ORR 83% * ORR 54%
+ CR58% » CR 40%
+ Ongoing CR 35% » Ongoing CR 37%
« 2 year 0S: 50.5%; EFS: 40% « 1 year 0S: 49%

Locke et al. Lancet Oncology 2019; Shuster et al. NEJM 2019
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- Reihenfolge der Rezidivtherapie - ENGUE BES TILLEULE

Number of Transplants

1. Hochdosistherapie mit autologer Transplantation
2. CAR T-Zell Therapie

DLBCL Trends for Auto-HCT in the US
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Aggressive Lymphome rsLANDEN
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DLBCL Trends for Auto-HCT in the US

1600 45% decrease in autologous

1400 A — transplant volume in 20138
. 1200 o i, | from prior years suggesting
5 1000 R that some patients with
2 a0 | & chemosensitive disease and
g 500 \ a partial response are
S " proceeding with other
é’ 400 treatments, presumably
3 2 CAR T-cell therapy

0 )
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Rezidivtherapie aggressiver Lymphome
- Transplantation oder CAR T-Zell Therapie? - HIRSLANDEN
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Kite Announces Yescarta® CAR T-cell Therapy Improved Event-Free
Survival by 60% Over Chemotherapy Plus Stem Cell Transplant in
Second-Line Relapsed or Refractory Large B-cell Lymphoma

-- Landmark ZUMA-7 Study was Initiated in 2017 as the First Randomized Clinical Trial to Test the Earlier
Use of a CAR T-cell Therapy Against Standard of Care --

-- Study Met the Primary and Key Secondary Endpoints of Event-Free Survival and Objective Response
Rate, Demonstrating a Highly Statistically and Clinically Significant Improvement Compared to Standard
of Care --

Press release GILEAD, June 28, 2021 08:30 AM EDT uwoe ACADEMY
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Rezidivtherapie aggressiver Lymphome
- Transplantation oder CAR T-Zell Therapie? - HIRSLANDEN
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Kite Announces Yescarta® CAR T-cell Therapy Improved Event-Free
Survival by 60% Over Chemotherapy Plus Stem Cell Transplant in
Second-Line Relapsed or Refractory Large B-cell Lymphoma

-- Landmark ZUMA-7 Study was Initiated in 2017 as the First Randomized Clinical Trial to Test the Earlier
Use of a CAR T-cell Therapy Against Standard of Care --

-- Study Met the Primary and Key Secondary Endpoints of Event-Free Survival and Objective Response
Rate, Demonstrating a Highly Statistically and Clinically Significant Improvement Compared to Standard
of Care --

.... with a median follow-up of two years, the study met the primary
endpoint of event-free survival (EFS; hazard ratio 0.398, p <0.0001). The
study also met the key secondary endpoint of objective response rate
(ORR). The interim analysis of overall survival (OS) showed a trend

favoring Yescarta....

[

Press release, June 28, 2021 08:30 AM EDT s ACADEMY
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1. Es kommt zu einer ubermassigen Aktivierung
des Immunsystems.

2. Damit entstehen primar grippe-ahnliche
Beschwerden

- Cytokine-release Syndroms (CRS)
- Neurotoxizitat (NT)
- Hamophagozytose-Syndrom (HLH)



CRS und Neurotoxizitat o
o HIRSLANDEN
- Zeitlicher Verlauf - KLINIK LINDE

CAR T-cell infusion

Neurologic event
median onset day 4

v

CRS median
duration is 7 days

Neurologic event median

duration is 17 days
CRS median
onset day 2

CAR T cells
in the blood

CRS

Neurologic events

Days Post CAR T-Cell Infusion

Adkins et al. J Adv Pract Oncol 2019
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Neurologic and
symptoms for
Vasopressor 2
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Warum betreiben wir den Aufwand?
- Fallzahlen Schweiz (pro Jahr) - HIRSLANDEN
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CART Zell CAR T Zell
Fallzahlen CH/J Fallzahlen
HIRS/J
Akute Leukamie 15-20 0 1/2020
Lymphom (DLBCL) 80-100 5-10 1/2020
Multiples Myelom 200-300 30 9/2021 ?
Solide Tumoren ?2?7? 77? ?2?7?

mews ACADEMY
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CAR T Zell CAR T Zell
Fallzahlen CH/J Fallzahlen
HIRS/J
Akute Leukamie 15-20 0 1/2020
Lymphom (DLBCL) 80-100 5-10 1/2020
Follikulares
Lymphom
Mantelzell Lymphom
CLL
Multiples Myelom 200-300 30 9/2021 ?
Solide Tumoren ?7?7? ?7?7? 2?7
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CAR T Zell CAR T Zell
Fallzahlen CH/J Fallzahlen
HIRS/J
Akute Leukamie 15-20 0 1/2020
Lymphom (DLBCL) 80-100 5-10 1/2020
Follikulares
Lymphom
Mantelzell Lymphom
CLL
Multiples Myelom 200-300 30 9/2021 ?
Solide Tumoren 7?7 ?2?77? 7??
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CAR T-Zell Therapie bei Myelompatienten BSLANEER®
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2021 ASCO

ANNUAL MEETING

CILTACABTAGENE AUTOLEUCEL; A B-CELL MATURATION
ANTIGEN-DIRECTED CHIMERIC'ANTIGEN RECEPTOR T-CELL
THERAPY, IN RELAPSED/REFRACTORY MULTIPLE 'MYELOMA:
UPDATED RESULTS FROM CARTITUDE-1

Saad Z Usmani', Jesus G Berdeja?, Deepu Madduri®, Andrzej Jakubowiak*, Mounzer Agha’, Adam D Cohen®, Parameswaran Hari’,
Tzu-Min Yeh?, Yunsi Olyslager®, Arnob Banerjee'®, Carolyn C Jackson®, Alicia Allred'?, Enrique Zudaire?, William Deraedt®, Xiaoling Wu™,
Marlene J Carrasco-Alfonso’', Muhammad Akram, Yi Lin'2, Thomas Martin'3, Sundar Jagannath?®

Levine Cancer Institute-Atrium Health, Charlotte, NC, USA; 2Sarah Cannon Research Institute, Nashville, TN, USA; *Mount Sinai Medical Center, New York, NY, USA; “'Universily of Chicago,
Chicago, IL, USA; SUPMC Hillman Cancer Center, Pittsburgh, PA, USA; 8Abramson Cancer Center, University of Pennsylvania, Philadelphia, PA, USA; "Medical College of Wisconsin, Milwaukee, WI,
USA; 8Janssen R&D, Raritan, NJ, USA; %Janssen R&D, Beerse, Belgium; '°Janssen R&D, Spring House, PA, USA; iLegend Biotech USA, Inc; Piscataway, NJ, USA; ?Mayo Clinic, Rochester, MN,
USA; *UCSF Helen Diller Family Comprehensive Cancer Center, San Francisco, CA, USA

June 8, 2021
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CAR T-Zell Therapie bei Myelompatienten
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- Wirksamkeit auch im fortgeschrittenen Stadium - HIRSLANDEN
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Characteristic
Prior lines of therapy, median (range) 6.0 (3-18)
Prior lines of therapy, n (%)
3 17 (17.5)
4 16 (16.5)
25 64 (66.0)
Previous stem-cell transplantation, n (%)

Autologous 87 (89.7)
Allogeneic 8 (8.2)
Triple-class exposed,© n (%) 97 (100)
Penta-drug exposed,d n (%) 81 (83.5)
Triple-class refractory® 85 (87.6)
Penta-drug refractoryd 41 (42.3)

Refractory status, n (%)
Carfilzomib 63 (64.9)
Pomalidomide 81 (83.5)
Anti-CD38 antibody 96 (99.0)
Refractory to last line of therapy, n (%) 96 (99.0)

mens ACADEMY



CAR T-Zell Therapie bei Myelompatienten G
- Wirksamkeit auch im fortgeschrittenen Stadium - HIRSLQISIIRE[?!
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All patients: 80.9% (95% Cl, 71.4-87.6)
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Warum betreiben wir den Aufwand? -
- Fallzahlen Schweiz (pro Jahr) - HIRSLANDEN
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CAR T Zell CAR T Zell
Fallzahlen CH/J Fallzahlen
HIRS/J
Akute Leukamie 15-20 0 1/2020
Lymphom (DLBCL) 80-100 5-10 1/2020
Follikulares
Lymphom
Mantelzell Lymphom
CLL
Multiples Myelom 200-300 30 9/2021 ?
Solide Tumoren 77?7 77?7 2?7
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PLEURAMESOTHELIOM FAP+ - PHASE | STUDIE:  HIRSLANDEN -
ADOPTIVER TRANSFER IN MENSCHEN (U. PETRAUSCH) KLINIK LINDE
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| | - )

Day -21 ﬁ 02 7 1421 2835 100

Production of & Inject CAR-T cells
CAR-T cells

Patient’s profile

* MPM patient - histologically confirmed FAP

* Age-74years, male

* First diagnosed in Nov 2014

* 1 million A-CD28 CAR-T cells in pleural effusion

LINDE

Hiltbrunner et al. Annals of oncology 2021 27 Gulati et al., Clin Can Res 2018 ruens ACADEMY



Dynamische Entwicklung bei soliden Tumoren?
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NEW CASES IN US 2019 - PER ORGAN CLASS

Other & Hematological
unspecified malignancies

Endocrine system Oral cavity and larynx
Brain and other ¥ bt

nervous systems
Eye and orbit

Digestive
system

Urinary system

Genital system

Bones and
Soft tissues

Skin

Respiratory
system

Joints

KLINIK LINDE

T T TLLEULS
CAR T TRIALS - PER ORGAN CLASS

oral cavity and pjgestive
larynx system Respiratory system

Bones and Joints

Skin

Breast,
Genital system
Urinary system

Brain and
other nervous
systems

Hematological Multiple solid
malignancies
Multiple
Hematological

+ solid

Springuel, L., Lonez, C., Alexandre, B. et al. Chimeric Antigen Receptor-T Cells for Targeting
Solid Tumors: Current Challenges and Existing Strategies. BioDrugs 33, 515-537 (2019).

https://doi.org/10.1007/s40259-019-00368-z
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CAVE: Effektivitat bei soliden Tumoren (noch) geringer o
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Response Assessment
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Fig. 12. The best response of clinical results in specific antigenic targets.

Moreno-Cortes, E et al. Critical reviews in oncology/hematology vol. 159 (2021): 103239. mens ACADEMY




CAR T Therapie: Solide Tumoren holen auf
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Moreno-Cortes, E et al. Critical reviews in oncology/hematology vol. 159 (2021): 103z86s ACADEMY



CAR T-Zell Studien: 2 Lander dominieren o
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Number of Trials

Fig. 4. World distribution of CAR T-cell therapy trials registered in ClinicalTrials.gov.

Moreno-Cortes, E et al. Critical reviews in oncology/hematology vol. 159 (2021): 103239. ue A ADEMY
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CAR T Therapie: Bereits 4. Generation in Entwicklung

@ First
® Second
@ Third
@ Fourth

Moreno-Cortes, E et al. Critical reviews in oncology/hematology vol. 159 (2021): 103239.
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Zusammenfassung &
HIRSLANDEN
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. Zelltherapien (z.B. CAR T-Zellen) haben bei

Lymphomrezidiven einen fixen Stellenwert erlangt und

konnen vielleicht Heilung vermitteln

. CAR T-Zellen werden auch fur andere Erkrankungen
entwickelt

. In den USA fruhzeitige und zum Teil ambulante Therapie
. Risiko: Neurologie und Cytokine release syndrome!

. Es ist die Zukunft der Krebstherapie in vielen Bereichen!
s ACADEMY



Ansprechpartner Klinik Hirslanden  HIRSLANDEN

KLINIK LINDE
CLINIQUE DES TILLEULS

PD Dr. U. Petrausch Prof. Dr. C. Renner PD Dr. P. Samaras
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