) Helios

Moderne Lymphomtherapie mit
CAR- T Zellen und bispezifischen
Antikorpern

Patiententag zum 130. Internistenkongress

Dr.med. Bodo Manning

Klinik fur Innere Medizin III: Hamatologie, Onkologie, Palliativmedizin
Helios Dr. Horst Schmidt Kliniken Wiesbaden



Onkologische Therapie
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Immuntherapie

COLEY’S TOXINS, TUMOR NECROSIS FACTOR
AND CANCER RESEARCH: A HISTORICAL
PERSPECTIVE

Fig. 3. First patient Coley treated by deliberate induction of erysipelas (Coley, 1896a). Large
lesion on neck broke down and disappeared under treatment; see text for description. Patient
Fig. 1. Dr William B. Coley (active career 1891-1936). remained well for 8 years, then died of recurrence (Coley, 1909).
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Das adaptive
Immunsystem

 Lymphozyten erkennen
Pathogene (Infektionen,
Tumor)

« Erkennung individueller
Oberflacheneigenschaften
(Antigene)

« Spezifische Bekampfung
Uber Antikdrperbildung
oder direkte Zelltétung
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Die Immunologische Synapse
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€himeric- Bntigen Receptor [§-Cell

modifizierte T- Lymphozyten

Der moderne CAR- T Rezeptor wird aus drei Domanen CAR
zusammengesetzt: CART cell (Ghimeric Anigen Receptor
. k , Target
Ziel- Anker: CAR- T Zell werden auf die Erkennung eines 111 11170 \\S daet
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CAR- T: modifizierte T- Lymphozyten
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Der Herstellungsprozess

Indikationsstellung, Tumorboardempfehlung durch

CAR- T Zentrum

Sammlung von Lymphozyten aus dem Blut
(Apherese)

Genetische Modifikation und Kultivierung der T-
Zellen im Labor

Chemo- Vortherapie (Lymphodepletion) Uber 3-5
Tage vor Infusion der CAR- T Zellen

Infusion der CAR - T Zellen: Proliferation,
Tumorbekampfung

| tisagenlecleucel -
D KYMRIAH"
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Remove blood from
patient to get T cells

CAR T cells bind to cancer
cells and kill them
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Bench to bedside

New
Scientist
Health

Gene editing saves girl dying from leukaemia in world first

By Michael Le Page
&9 5 November 2015

Erster Einsatz moderner CAR- T Zellen
gegen
B- lymphatische akute Leukamie

4 Layla is doing well so far
Sharon Lees/GOSH
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Anwendungsgebiet der CAR- T Therapie

Aktuell 6 zugelassene
CAR- T Produkte in
Deutschland, die alle
gegen B- Zell bezogene
Leukamien /
Lymphdrisenkrebs
eingesetzt werden

Kymriah® (tisagenlecleucel)

Akute Leukamie, aggressive
Lymphome

Yescarta® (axicabtagene
ciloleucel)

Akute Leukamie, aggressive
Lymphome

Tecartus® (brexucabtagene
autoleucal)

Mantelzell Lymphom, Akute
Leukamie

Breyanzi® (lisocabtagene
maraleucel)

Aggressive Lymphome

Abecma® (idecabtagene
vicleucel)

Multiples Myelom

Carvykti® (ciltacabtagene
autoleucel)

Multiples Myelom




Herausforderungen im Einsatz der CAR T

1. Logistik

A. Antigen Escape B. on Target Off Tumor New
CAR-T Cells CAR T Celis suenuﬂ
« | { (@ ren
Health
Pioneering leukaemia therapy still working well
« .
o ereitung after 11 years
e il R Catl i Two people who were among the first to get CAR-T cells as blood cancer treatment still have
Target Antigen  Target Antigen Target Antigen  Target Antigen descendants of the cells in their bodies that are working well more than a decade later
° I C. CAR-T Cell Trafficking and D. Immunosuppressive By Clare Wilson

Infiltration Microenvironment

£y 2 February 2022

E. CAR-T Cell Associated
Toxicities

CAR-T Cell

Cancer Cell  Myeloid Cell

Sterner. Blood Cancer Journal 2021

A lllustration of a CAR-T cell
KEITH CHAMBERS/SCIENCE PHOTO LIBRARY
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Herausforderungen im Einsatz der CAR T

1. Logistik @ CRS impacts multiple organ systems

2. Nebenwirkungen ‘

« Zytokin- Syndrom:

) Headaches -
Cytopenias Confusian MNon-specific symploms
Coagulopathy (FTT?, INR]) Hallucinations ~ + Fever
Febrile nautropania Daliriurm « Fatigua
Dic Aphasia - Anarexia
Capillary leak Parasis

T @ Seizures Tachypnea

Tachycardia Hypoxia
Pulmonary edema ‘
Respiratory failure

Hypotension
Troponin elevation
Arrhiythimia
QT pralongation L Splencmegaly
Strass cardiormyopathy
Acule heart failure Eaugsa
amiting
~ | Bh
Hapatomagaly Acute ki:_lne:..r injury
Elevated liver enzymes o ‘l " Renal failure A
Hypofibrinoganemia
Liver failure Myalgia
Arthralgia
Rigar
Rash
Edama
Diarrhea et
el

Shimabukuro- Vornhagen et al. J Immunother Gancer 2018

Fieber, Schuttelfrost, Kreislaufschwache



Herausforderungen im Einsatz der CAR T

1. Logistik .

Day 4. MM5E 28/30
2. Nebenwirkungen Y loe Grawsees, KS.

Day 5, MMSE 27/30

Zytokin- Syndrom: | 1

1 i

Nervensystem

Dy &, MMSE 29/30

A

HIGH RISK

Blutbildung

Infektionen

Symptoms Symptoms Q)\/Ianagement
develop resolve between //?7 options
within7 days

9-21 days

* Supportivecare
* Steroids
* Anti-seizure

* (ytokine Release
Syndrome

* Increased C-
reactive protein

* Increased Ferritin

prophylaxis
* Tocilizumabin
select cases

Immune effector

fcell-associated neurotoxicity



Herausforderungen im Einsatz der CAR T

1. Logistik
2. Nebenwirkungen
3. Wirkverlust
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i |
@ CAR-T cell dysfunction @ Tumour response @ 'umour microenvironment
Narve CAR-T infiltration
Durable
Cantral memory comp |!:¢=
remission
Antigen-negative cells and cytokines
Dysfunctional relapee -
Low
Antigen-positiv nutrients
relapse

Nature Rev. 2023



Bispezifische Antikorper-
Uberbriickung der immunologischen Synapse

Bi- spezifischer Antikorper

P
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. Bispezifische Antikorper- eine neue
Uberbruckung der immunologischen Synapse

Synthetische Antikdrper
richten sich gegen
Oberflachen der
Tumorzellen
—,,Off the shelf"-
Therapie

Uber eine zweite Doméne
werden T- Zellen zum
Tumor gezogen

> Aktivierung,

Proliferation,
Tumorzelltod

U Helios

Curr Hematol MaligRep 16,218—-233(2021)

T cell
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Krankheitsverlauf:

Wechselnde Phasen von
Krankheitskontrolle
(Remission) und erneuter
Symptomatik
(Progress) unter Therapie
oder im therapiefreien

Intervall
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Das Multiple Myelom

[
o
o

M-protein level (g/L)
[ u
(=] (=]

Goldschmidt, Dtsch Arztebl 2021

MM is a recurrent disease and patients may receive
multiple lines of therapy!.2

Asymptomatic Symptomatic Relapsing Refractory
RELAPSED/
Duration of remission decreases REFRACTORY
with each line of therapy
| ACTIVE MYELOMA | [_seconD ReLapse |
FI RST RELAPSE
Smouldering myeloma
r./
MGUS Plateau
remission
First-line treatment Second-line therapn,lI 2Third-line therapy Time

Adapted from Kurtin SE. 7 Adwv Pract Oncol. 2013



Immuntherapie beim Multiplen Myelom

Warum brauchen wir eine zusatzliche Therapiemodalitat in
der Myelombehandlung?

Shorter time to progression with each LoTé

1.0 +

— 1L (n=1365)
— 2L (n=1796)
8 0.8 3L (n=456)
@ 4L (n=162)
E — Median
Mit konventionellen Therapiemodalitaten sind £ 06+
[T i |
. . . |
nach mehrfacher Vortherapie immer kirzere ;. s S\ 13 18
Intervalle einer Krankheitskontrolle zu erwarten =
e
E 0.2
Zulassung zur Immuntherapie aktuell nach "
0 N e I a E e T e e R .
=3 Vortherapien 1 6 11 16 21 26 31 36 41

Time to progression (months)



CAR- T in der Behandlung des Multiplen Myeloms

Wirksamkeit von Cilta- Cel (Carvikty®) und Ide- Cel (Abecma®)
nach = 3 Therapielinien bestatigt

Cartitude- 4 Studie untersuchte Carvikty (Cilta- Cel) bei Patienten mit
multiplem Myelom mit 1-3 Vortherapielinien

Study

designi2 ]

- } PVd or DPd** N . .

S Until progression

E é“ follow-up:
Screening TEw Days 5-7 after Days 1-112 For survival,

— 51 i jon: i ion: subsequent

o > Bridging Lymphodepletion lymphodepletion: after infusion: L

2= PVd or DPd* ’ (3 days) Cilta-cel infusion Collect safety, therapies,

c 1 or 2 cycles Cy/Flu MECEANEEINEN | efficacy, and PK/PD data and safety

CAR+ T cells/kg) every 28 days

—

Start of efficacy Start of study
endpoint analyses treatment

T-cell transduction and expansion to
manufacture cilta-cel CAR+ T cells
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CAR- T in der Behandlung des Multiplen Myeloms

Cartitude- 4 Studie

.

« Multizentrische Phase III- Studie . 255 (61.2%) had high-risk cytogenetics
» 26 (6.2%) had ISS stage III MM

Of 419 patients enrolled:
» 79 (1B.9%) had soft tissue plasmacytoma

 Endpunkt Progressionsfreiheit (PFS)
.

« 419 Patienten eingeschlossen Of 419 patients enrolled:

= 136 (32.5%) patients had 1 prier LOT
= 283 (67.5%) had 2-3 prior LOTs

b Alter der Patlenten 27—78 Jahre = 108 (25.B%) patients were triple-class exposed

= 63 (15.0%) were triple-class* refractory




CAR- T in der Behandlung des Multiplen

Cartitude- 4 Studie

Hohe Ansprechraten unter Carvikty
CAR - T spezifische Nebenwirkungen

waren gering ausgepragt

CAR-T-related
AEs after

Grade 3/4,

infusionl.2* n (%)

CRS 134 (76.1) 2(1.1)

Neurotoxicity 36 (20.5) 5(2.8)
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Patients, %

100 -

80

(=)}
o

i
o

20

Myeloms

Overall response rate!2

Patients who received
cilta-cel treatment

99.4

(175/176)

68,8

=CR:
~ 86.4

Cilta-cel
W sCR

ITT population
84.6
(176/208)
&4
67.3
(142/211)
58,2
=>CR:
~73.1
14,9
_—y
8,2
Cilta-cel soc
CR m VGPR m PR



CAR- T in der Behandlung des Multiplen Myeloms

Responses to cilta-cel deepened over time in the
as-treated population

Best overall responses over time
(as-treated population, n=176)

Responses over time in the

as-treated population ORR: ORR:
ORR: 99.4 99.4
+ Most patients who received 100 - = PR mVGPR B CR/SCR 93.8
cilta-cel achieved =CR 90 -
- At the data cutoff of November 1,
2022, the ORR was 99.4%, with 80 - ORR:
86.4% achieving =CR 20 - ORR: 66.5
+ Responses deepened over time £ as 3'
- Median time from randomization to s 60 A .
first response was 2.1 months t 5o J CR/sCR:1,7
\ (range 0.9-11.1) o
8 401  ORR:
30 - 2.3
20 + VGPR: 0.6 [ETW;
10 -
ﬂ . ] - | - |
‘ Month 1 Month 2 Month 3 Month & Month 12 CcCco
(16-month
median
follow-up)

U Helios



CAR- T in der Behandlung des Multiplen Myeloms

Cartitude- 4 Studie

Primary endpoint: PFS1.2 PFS by cytogenetic risk (as-treated population)
Bridging phase, patients in cilta-cel arm were 100 5 — '
receiving the same treatment as S0C arm _qﬁ :
Week 8 - Ty
a‘-'; 100 u{h\ =€ £ 20 .
E " w2 Standard risk
: a0 - E ¢ : High risk
= > - ]
£ E’% 60 5 . . 1
3 - ' =2 abnormalities -
& 604 Qc
c am 40+ !
.E [ ﬁ Cytogenetic risk* ; 12-month PFS rate, % (95% CI)
8 a0- 2 & Standard . 89.6(78.4-95.2)
'3-. = 20 High ! 88.5 (80.7-93.3)
5 =2 abnormalities 82.4 (64.9-91.7)
20 les—a 1 14,1 : 1 - } -
'E mPES: 11.8 months 0 T T T 1 T T T T T 1
'-E (a5 J .___E;'_t3g- ) 0 3 & 9 12 15 18 21 24 27 30
5 : No. at risk PFS, months
0 3 6 9 12 15 18 21 24 37 30 Standardrisk 59 59 58 57 49 34 11 3 1 0 0
. PFS, th High risk” 105 104 102 97 85 51 26 14 5 1 0
No. at risk - months >2 abnormalities 34 33 32 29 25 8 5 3 1 0 0
Cilta-cel armm 208 177 172 166 146 94 45 22 9 1 0 ; - - - -
SOCarm 211 176 133 116 83 46 20 4 1 0 i

& Cilta-cel arm —%— S0C arm
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Bispezifische Antikorper Multiples Myelom-

Teclistamab

Ergebnisse der Zulassungsstudie
(Teclistamab Monotherapie nach =3 Vortherapielinien):

. Alter 33- 84 Jahre
B-cell

. Ansprechrate 63% Y/ ' , ~—— maturation
4 antigen

. Nebenwirkungen ahnlich CAR -T

. Infektionen, Blutbildveranderung ey ' — CD3
«  Fast keine Zytokin- Syndrome/ Neurologische Nebenwirkung A‘?r'rg!é{{fo 9
Dosi 100+
B Progression-free Survival osing -
100+ schedule @ 90
c
904 0.06 mg/kg |
50, Day 1 Step-up dose 1 single dose % 80
£ 0 & 70-
£ Step-up Day 3' Step-up dose 2 gi.:gr;gé!gsge -Fé o 63.0 (104/165)
k3 504 7
& First maintenance 1.5 mg/kg 2
5 Day 5¢ dose single dose .§ 50+ SCR: 32.7
o 30+ I = . .
e o 4 394
| 1 week after first « 40 .
= ; Subsequent 1.5 mg/kg ) | =VGPR:
10 Median, 11.3 mo (95% Cl, 8.8-17.1) b E:giiqi::aﬁss and  aintenance doses once weekly & 304 58.8
T T T T T T T T 1 S
’ o 3 6 9 12 15 18 21 24 27 Kl § 204
Months (B;;\:ee 2V Considered in patients who have a complete 1.5 mg/kg § 10
No.atRisk 165 110 98 8 59 22 10 2 0 0 weelg) response or better for a minimum of & months  every 2 weeks a § A
0 .
Moreau et al. NEJM 2022 All Patients
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Vielen Dank fur Ihre Aufmerksamkeit
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