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Chimeric Antigen Receptor (CAR)-T-Zellen
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CAR-T-Zellen: Therapie mit kurativem Potential
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CAR-T Zelltherapie beim Multiplen Myelom

Zielantigen CAR

Verflugbarkeit Line
CAR-T-Zelle

BCMA Ide-Cel (Abecma) 2022 3+

FCRLS BCMA Cilta-Cel (Carvykti) 2023 2+

GPCR5D

U —
Weitere Targets: GPCR5D, SLAMF,
FCRL5, ROR2, CD138

Myelom-Zelle Dual-targeting CAR-T ~ Studien

Allo CAR-T 3




BCMA CAR-T-Zellen, Phase 1-Studien

|Idecabtagen Vicleucel (Ide-Cel, Abecma)

Table 1. Baseline Characteristics of the Patients Who Received |decabtagene Vicleucel (Ide-cel).* **IE» MM
> Aar a .
Characteristic Ide-cel Target Dose of CAR+ T Cells Total (N=128) Tar ide-cel 1% Response
manufacturing Assessment
150= 108 300« 10° 4503 10" (99% success rate) (1 mo)
(M=4) (N=70) (M =54) »> 3 prior regimens with > 2
Median age (range) —yr 54 [43-59) 61 (33-76) 62 (43-78) consecutive cycles each (or
Male sex — no. (%) 4 (100) 38 (54) 34 (63) 76 [59) best response of PD) Leukapheresis CAR T Infusion®
- R i . «Previously exposed to:
Median time from initial diagnosis to screening 10 (6-12) 7 (2-18) 6 (1-17) 6 (1-18)
(range) — yr - Immunomodulatory agent ' Bridging l
Extramedullary disease — no. (36) 1 o 34 (49) 16 (30) - (= 14 before lymphodepletion)
High tumor burden — na. (3 3(75 34 (4 28 (52 85 (51 - Anti-CD38 antibody
'gh tumor burden — no. (%) {73} (4 52} 51 *Refractory to last prior
therapy per IMWG? Flu@omgmy | |1
cydoomgmy | | |
Days -5,-4,-3 0
Endpoints
Median no. of previous antimyeloma regimens 9 (4-12) 6 [3-16) 5 (3-13) « Primary: ORR
(range) —no. (%) « Secondary: CRR (key secondary), safety, DOR, PFS, OS, PK, MRD,< QOL, HEOR
=1 Previous antimyeloma regimen per year 2 (50 36 (31) 13 [41) &0 (47)
—no. (%)
Previous autologous HSCT — no. (%) 4 (100) 67 (36) 43 [91) 120 (94)
=1 transplantation 3 (75) 13 (33) 18 (33) 44 (34)
Refractory status — no. (%)
Immunomaodulatory agent 4 (100) 70 (L00) 52 (96) . .
Proteasome inhibitor 4 {100) 63 (90) 49 (91) i DOSISeSkaIatlon 150, 300, 400 X106 CAR-T-ZeIIen
Anti-CD38 monodonal antibody 4 (100 66 (94) 50 {93) 120 (34)
Daratumumab 3 (75) 61 (87) 45 (83) 109 (85) . :
Doublerefractory diseasef 4 (100) 63 190 . « 128 der 140 (91%) Patienten erhielten CAR-T-Zellen
Triple-refractory diseasefj 4 (100) 60 (86) 44 (81)
Penta-refractory disease 1(25) 24 (34) & (15)

Munshi et al. NEJM 2021



Response (%)

BCMA CAR-T-Zellen, Phase 1 Studien

Ide-Cel (Abecma)
KarMMa-1

>3 Vortherapien

100 © m cryscr

H VGPR
| W PR

80 4

ORR = 73% ORR =73% ORR = 73%
33

60 - CRR

30% CRR

33%
CRR
53%

40 -

20 -

3 prior lines of therapy = 4 prior lines of therapy All ide-cel treated
(n=15) (n=113) (N = 128)

Munshi et al. NEJM 2021
Lin et al. Nat Med 2023

Cilta-Cel (Carvykti)
Cartitude-1

>3 Vortherapien

=97

100 - ORR: 97.9%

80 -
-3
& 60 {80.4% |
S SCR | 94.8%
= 2VGPR
& 40

20

0 - R—
3.1%

Best response ®sCR = VGPR = PR

Berdeja et al. Lancet 2021
Martin et al. JCO 2022



Probability of PFS
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BCMA CAR-T-Zellen,

Ide-Cel (Abecma)
KarMMa-1

>3 Vortherapien

PFS by target dose

Median (95% ClI;

CAR' T cells months)

>150 x 108 8.9 (6.1-11.9)

3

6

9

12 15 18 21 24 27 30 33 36 39 42 45

Time (months)

Munshi et al. NEJM 2021
Lin et al. Nat Med 2023

Phase 1 Studien

Cilta-Cel (Carvykti)
Cartitude-1

>3 Vortherapien

100 A
80 -
c\c 60 N
~ - All patients
& = === sCR patients
. 40 -
All patients
Median PFS: not reached (95% Cl, 24.5 to NE)
20 1 27-month PFS rate: 54.9% (95% Cl, 44.0 to 64.6)
sCR patients
27-month PFS rate: 64.2% (95% Cl, 51.9 to 74.1)

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42

Time (months)

Berdeja et al. Lancet 2021
Martin et al. JCO 2022



BCMA CAR-T, Phase 3 Studien

Ide-Cel (Abecma)
KarMMa-3

2-4 Vortherapien, lde-Cel vs SOC

Overall Respanse
100
. OR, 347 (95% C1, 2.24-5.39); P<0U0H
Lo 71
0o [59% CL#-TN
8 18125+
o
k- .
g 5% ;I.z':':-'ic:
E " 55132
E 1
Ide-ce: Standard Regimen
1.0+
0.9+
0.8+
Median Progression-free
0.7+ Survival (95% Cl)
0.6+ mo
054 Ide-cel 133 (11.8-16.1)
Standard Regimen 4.4 (3.4-5.9)

Ide-cel

Hazard ratio for disease progression

Probability of Progression-free Survival

0.3+ ; or death, 0.49 (95% Cl, 0.38-0.65)
0.2 i P<0.001
ol E Standard regimen
0.0 T T t T T T T T T 1
0 3 9 12 15 18 21 24 27 30 33

Months since Randomization

Rodriguez-Otero et al. NEJM 2023

Cilta-Cel (Carvykti)
Cartitude-4

1-3 Vortherapien, Cilta-Cel vs PVd oder DPd

Complete Response Overall Response
or Better (partial response or better)
0., Risk ratio, 2.9 (95% C1, 23-3.7); P<0.001 Risk ratio, 22 (95% C1, 1.5-3.1); P<0.001

1 I
v |
T 4 I
R ‘
s |
O 60"\ |
[+]
@ |
& 404 I
s |
g 21.8 ‘
]
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204 |
- ‘
01— 1

Cilta-cel Standard-Care Standard-Care

Cilta-cel
Group Group Group Group

Bridging phase, patients in cilta-cel arm were

i Progression-free survival?
receiving the same treatment as the SOC arm

100 O Week8  HR, 0.26 (95% Cl, 0.18-0.38); P<0.0001b<
e %l (Prespecified Protocol Analysis)
2 80 — A
5 .,
£ M mPFS: not reached (95% Cl, 22.8-NE)
g 50 prerTe
s Adl A hkhA
§
s
o
5
H 20
L, mPFS: 11.8 mo (95% Cl, 9.7-13.8)
0

San-Miguel et al. NEJM2023, Einsele et al. EHA 2023



Patients progression free and alive, %

Einfluss der Therapielinie auf die Effektivitat

Cilta-Cel, Cartitude-4

807

60

t L____‘1
L___"_—'L_
o
#‘—-H—n Cilta-cel arm, 1 prior LOT
) b

n. s b ."H‘I
Mebdhobh ddh Cilta-cel arm, 2-3 prior LOT

40 S50C arm, 1 prior LOT

207

0 T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30

Progression-free survival, months

Einsele et al. EHA 2023

PFS (as-treated population)

100 4
30-month PFS
- 5
® 80 -
g 168.4%
g 1]
‘a 60 CARTITUDE-4?
,1b,1 -
—
o
i
=
= 40
g: CARTITUDE-1®1
>
E 20
7]
X
0 +rrrrrr-r-rr el e =
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
No. at risk
months from cilta-cel infusion
CARTITUDE-4
(1-3 prior LOT)» 176 172 165 158 150 144 138 133 131 109 61 37 12 8 1 0 0
CARTITUDE-1
(23 prior LOT) 97 94 85 77 74 67 64 63 60 54 44 25 13 2 1 1 0

Mateos et al. IMS 2024 Abstr. OA-065



CARTITUDE-4: Update

Progression Free Survival Overall Survival

Median follow-up 33.6 months

. 100 —¢
100 -@g =
s Median follow-up 33.6 months 30-month OS
‘0 e o
0 — 30-month PFS d 00000 T e A 76.4%
o 80 A &0 o AT dAtemessssssusnsaunaia A Cilta-cel
o \"‘*\ H
o - |
E. 1“““\....‘
5 607 \‘M S socC
AMIMAA A AA A Cilta-cel =
2 59.4% ©
= R
2 40+ 40
o
£
2 R ey
S 20— S 20
> 25.7% © SOC
* HR (95% Cl): 0.29 (0.22-0.39); P<0.00012< HR (95% CI): 0.55 (0.39-0.79); P=0.00092>
0 T T T T T T T T T T T T T 1 0 T T T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
No. at risk monite No. at risk Months
Cilta-cel 208 177 172 165 157 150 145 136 132 129 111 65 29 13 5 0 Cilta-cel 208 201 190 183 175 173 171 167 163 159 146 93 44 24 9 0
SOC 211 176 133 116 96 80 74 65 61 52 47 25 12 1 1 0 SOC 211 207 196 184 173 163 154 147 137 133 127 71 35 13 4 0

- Kein Cross-over
—> Cilta-Cel nicht verfugbar als SOC

Mateos et al. IMS 2024 Abstr. OA-065



CAR-T In der Erstlinie

Transplant-ineligibel

Rd maintenance |
Keycr.i:i.griigflny £ (until PD) Long-term
. c follow-up
. :m:%?:f:not .% Follow-up @ for survival,
N i fig bseq.
intended for initial VRd 5 it thetapios &
ASCT (either not e k: o SPMs
eligible or deferring) o Ny Ciltacel [N i B
» Sample Size:
~600

Transplant-eligibel

KarMMA-9: Ide-Cel nach Hochdosistherapie Lenalidomid-Erhaltung

nach CAR-T

CARTITUDE-6: Cilta-Cel vs Hochdosistherapie

—



BCMA CAR-T-Zellen beim Multiplen Myelom

BCMA CAR-T Zellen sind die effektivste Monotherapie beim Multiplen Myelom
Ansprechen, PFS, OS, QoL sind dem Standard-of-Care Uberlegen

G EMA-Zulassung 04/2024

Cilta-Cel (Carvykti): ab der 2. Therapielinie, Pl Vorbehandlung, Lenalidomid-refraktar
Ide-Cel (Abecma): ab der 3. Therapielinie, IMID, Pl und Anti-CD38 Vorbehandlung

- CAR-T fur alle Patienten mit rezidiviertem Multiplen Myelom
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My New CAR (T-Cell)
is Super Cool.
Although it can cause a
CRASH!
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Nebenwirkungen von T-Zelltherapien

o g Fem e 1.0 CRS 84% 95% 72% 56% 77%
________ pemeaity CRS °3+ 6% 4% 0,6% 0% 3%
I "6 . et CRS onset, d 1(1-12) 7(1-12) 2 (1-6) NR 2 (1-6)
: ”:-"f ICANS 18% 17% 3% 3% 3%
§reces ICANS °3+ 4% 296 0% 0% 0%
Infections °3+ 22% 20% 55% 40% 15%
June et al., Science 2018 Infections °5 2% NR 12% 6.5% 2%
Cytokine Release Syndrom (CRS) Immune effector cell-associated neurotoxicity (ICANS)
- Tocilizumab, Dexamethason - Dexamethason

Munshi et al. NEJM 2021, Berdeja et al. Lancet 2021, Rajeski et al., Blood 2022, Verdun et al. NEJM 2024; Lesokhin et al., Nat. Med. 2023



Hamatotoxizitat nach CAR-T

Cilta-Cel

Any grade Grade 3-4 Autologe Stammzellen Boost
Any adverse event 97 (100%) 91 (94%)
Haematological* 97 (100%) 6 (99%)
) 100% -
Neutropenia 93 (96%) 2 (95%)
Anaemia 79 (81%) (68%} £
Thrombocytopenia 77 (79%) 58 (60%) g 750k -
Leukopenia 60 (62%) 59 (61%) 'E_
Lymphopenia 51 (53%) 48 (50%) E
=
S 50% |
=
Ide-Cel 8
Event Ide-cel (N=250) ; 259 -
Any Grade Grade 3 or 4 Grade 5 Lé
Any adverse event — no. (%)* 243 (99) 233 (93) 36 (14)F =
Hematologic event 224 (90) 218 (87) 0 0% 4
Neutropenia 195 (78) 189 (76) 0 ['} 1'0 2'{] S'D 4'0 5ID
A i 165 (66 127 (51 0 . .
— _ o) ey Time since HSCB in davs
Thrombocytopenia 136 (54) 106 (42) 0
Lymphopenia 73 (29) 70 (28) 0
Leukopenia 72 (29) 71 (28) 0
Berdeja et al. Lancet 2021 Gagelmann et al. Blood Adv 2023

Rodriguez-Otero et al. NEJM 2023



Parkinson nach BCMA CAR-T-Zelltherapien

Parkinson Symptome: Tremor, Bewegungsstorung, Bradykinesie, Mikrographie, Gedachtnisstorung
1-3 Monate nach BCMA-CAR-T-Zelltherapie
Expression von BCMA in neuronalen Zellen des Nucleus Caudatus
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—> Suppression der CAR-T-Zellen: Dexamethason, Cyclophopshamid

Van Oekelen et al., Nat Med 2021



Sekundare Neoplasien nach CAR-T-Zellen

CARTITUDE-4

Cilta-cel SOC
(n=208) (n=208)

SPMs, n (%) 27 (13.0) 24 (11.5)
Hematologic? 7 (3.4) 1 (0.5)
MDS, n 4 0
Progressed to AML, n 2 -
AML, n 1 0
Peripheral T-cell lymphoma, n 2 0
EBV-associated lymphoma, n 0 1
Cutaneous/non-invasive? 15 (7.2) 15 (7.2)
Non-cutaneous/invasive? 6 (2.9) 8 (3.8)

Mateos et al. IMS 2024 Abstr. OA-065

= CAR-T-NHL: unter 1%

nature medicine

Brief Communication https://doi.org/10.1038/541591-024-02826-w

T celllymphoma and secondary primary
malignancy risk after commercial CAR
T cell therapy
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ORIGINAL ARTICLE |

Aggressive Lymphoma after CD19 CAR T-Cell
Therapy

Authors: Guido Kobbe, M.D., Monika Briiggemann, M.D., Ben-Niklas Baermann, M.D., Laura Wiegand,

ORIGINAL ARTICLE | f X in &

Indolent CD4+ CAR T-Cell Lymphoma after Cilta-cel
CAR T-Cell Therapy

Authors: Metin Ozdemirli, M.D., Ph.D., Thomas M. Loughney, M.D., Emre Deniz, Ph.D., Joeffrey ]. Chahine, Ph.D., Maher
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,CAR auf BITE »,BITE auf CAR
ist nicht gescheit” ist doch klar*

CAR-T after Bispecific Bispecific after CAR-T

Ide-Cel Teclistamab Talquetamab
Progression-Free Survival
ORR?
Prior CART 97 aeR B VGPR u CR B sCR
Median PFS: NR 100 - =FR VGPR uCR msCR
g0 -
729
No Prior BCMA-TT - 55.2% 53.3% 52.5% 80 - ;7";0 (35/48)°
Median PFS: 9.0 months £ & (15/29) (8/15) (21/40) . “r 565
2 ‘:‘; 60 - (13/23)
Prior ADC ; @1 2VGPR: 2VGPR: 2VGPR: g 40 1
Median PFS: 3.2 months 48.3%  46.7% - 47.5% & 2VGPR:
Prior Bispecific 20 - 20 | 47.8
Median PFS: 2.8 months Log-rank p =0.0004 1 -
T T T T 0 0 " :
ADC-exposed CAR.T-exposed ADCC and/or Overall prior TCR Prior BCMA CAR-T Prior BCMA BsAb
0 5 10 15 (n—;g‘)) : (n-ﬂ';)) CAR-T (n=40)

Analysis Time (months)

Ferreri et al BCJ 2023 Touzeau et al EHA 2022 Jakubowiak et a.l ASH 2023



Talguetamab als Bridging Therapie

Teclistamab - Progress = T-Zell-Apherese - CAR-T

N

Talquetamab - Response - T-Zell-Apherese - Talguetamab—> CAR-T AE

Practical Insights in and
Translational Aspects of

Novel Immune Therapies
in Multiple Myeloma

OCTOBER 11, 2024 | CONGRESS CENTER BASEL, SCHWEIZ



BCMA CAR-T Verfugbarkeit

Nur an zertifizierten CAR-T-Zentren moglich!

ide-Cel (Abecma) [ e I 40 Zentren

Cilta-Cel (Carvykti) H __ B 23 zentren

Ide-Cel: Verfligbarkeit ab Dezember 2024 unklar

Cilta-Cel: aktuell eingeschrankte Verfligbarkeit

O CAR-T Centers Cilta-Cel

e www.dag-hszt.de/CAR-T.html



BCMA CAR-T Stationare Therapie?

nnnnnnnnnnnnnn

£ 3 . .
id : R i Find a Cancer Find a Cancer Cancer Types & Resear:
UChicagoMedicine Doctor v Location v Treatments v Trials

Comprehensive Cancer Center

Home > Cancer > Cancer Types & Treatments > CAR T-cell Therapy

Outpatient CAR T-cell Therapy

CAR T-cell Therapy

How CAR T-cell Therapy Works

I KLINIKUM

Frequently Asked Questions

S Ry Medizin & Pflege Patienten & Besucher Forschung Lehre Das Klinikum

Meet Our Team

Startseite LMU Klinikum / Aktuelles / Pressemitteilungen / Erste ambulante CAR-T-Zell-Therapie
For Medical Professionals

PRESSEMITTEILUNGEN | 21.07.2021 | MEDIZIN, FORSCHUNG

www.uchicagomedicine.org KREBSIMMUNTHERAPIE

Erste ambulante CAR-T-Zell-Therapie
Eine neue Studie an der Medizinischen Klinik Il zeigt neue Wege auf

www.Imu-klinikum.de



CAR-T beim Myelom — Hohe Therapie-Kosten

CAR-T

lde-Cel (Abecma) 240,000 Euro einmalig

Cilta-Cel (Carvykti)  ~280,000 Euro einmalig

Bispezifische

Teclistamab 240,000 Euro/ Jahr

Elranatamab 280,000 Euro/ Jahr

Alternativen %%

Dara/ Carf/ Dex 280,000 Euro/ Jahr =

Isa/ Carf/ Dex 220,000 Euro/ Jahr reemages.com
Dara/ Pom/ Dex 240,000 Euro/ Jahr

https://www.g-ba.de/ Isa/ Pom/ Dex 180,000 Euro/ Jahr



CAR-T beim Myelom — Organisatorische Herausforderungen

« Termin zur Beratung und Aufklarung am CAR-T-Zentrum
* Planung der Apherese 1 bis 2 Wochen, Cilta-Cel aktuell ca. 4 bis 8 Wochen
* Herstellung 6 bis 10 Wochen

* Bridging-Therapie notwendig?
* Bridging-Therapie vor/ nach Apherese?
« Welche Bridging Therapie?

« Qualitat der T-Zellen beeinflusst durch Vortherapie aber auch Krankheitsaktivitat

-> Patienten frihzeitig am CAR-T-Zentrum vorstellen!!!
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