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Hinweis: weitere CME der Reihe

CAR-T-Zelltherapie — Grundlagen & Patientenidentifikation

aufgenommener Fachvortrag mit Prof. Dr. Penack, 2 CME-Punkte, hier klicken

CAR-T-Zelltherapie - Uberweisungsprozess & ambulante Nachsorge

aufgenommener Fachvortrag mit Prof. Dr. Penack, 2 CME-Punkte, hier klicken

Es wird empfohlen, alle Kurse zu durchlaufen, es ist jedoch nicht verpflichtend. Jede CME kann einzeln

absolviert werden. Insgesamt kénnen bis zu 6 CME-Punkte erworben werden.

© LeitMed Campus 2


https://campus.leitmed.de/kurs/car-t-zelltherapie-reihe-teil1-grundlagen-und-patientenidentifikation
https://campus.leitmed.de/kurs/car-t-zelltherapie-reihe-teil2-ueberweisung-und-nachsorge
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Agenda

 Therapievorbereitung (bridging therapy)
« Akut-Toxizitat und infektiose Komplikationen
» Langzeit-Toxizitat, Sekundarmalignome und

Rezidivtherapie

« Q&A-Lounge: offene Fragerunde

© LeitMed Campus
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Therapievorbereitung
(bridging therapy)
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Vorstellung

Prof. Dr. Peter Borchmann

Facharzt flr Innere Medizin, Hamatologie und Onkologie mit

Zusatzbezeichnung Palliativmedizin

Oberarzt an der Klinik I fir Innere Medizin der Uniklinik

Koln

* Leiter des DKG-zertifizierten Hamatologischen Zentrums
der Uniklinik Kdln

+ Chairman der Deutschen Hodgkin Studiengruppe (GHSG)

© LeitMed Campus 5
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Interessenkontlikte Prof. Borchmann

Prof. Borchmann hat in den letzten 12 Monaten Zuwendungen von folgenden Unternehmen
erhalten:

+ Beratende Funktion oder Sachverstandigenaussage:
Takeda Oncology, Bristol-Myers Squibb, Merck Sharp & Dohme, Roche, Novartis, Amgen

 Honorare:
Takeda Oncology, Novartis, Bristol-Myers Squibb, Roche, Merck Sharp & Dohme, Kite-Gilead,

Incyte

+ Zuwendungen fir Forschungsprojekte:
Takeda Oncology, MPI, Roche, Novartis, Merck Sharp & Dohme, Amgen

© LeitMed Campus



S3— Schlisselempfehlungen zur .
. e . o e e 5 LeitMed
Rezidivtherapie: Zweitlinie Campus

2 ig1 Zweitlinie, nicht- i ig1
.
[Fri.ihes Rezidiv oder ProgressZ] [ Spates Rezidiv J [ Rezidiv oder Progress J CAVE .

anti-CD19 CAR T-cell-Tx 1 . V/4 So”te“-Empfehlung
(Axicabtagen-Ciloleucel, 2-3x pl atmhaltlgg Zu Optionen3,4 gehoren Tafa-Len, Pola-BR, R-Gem-Ox . . . . -
g e ~Hochdosis-Fahigkeit™ wird

Lisocabtagen-m araleucel) Induktionstherapie 2 .
l—‘—l i—‘—i ; ) sehr gerne als Begriff
kein kein k

verwendet, ist aber

Ans::tl’en AnsprechenS>  “Ansprechens> <A Jher Ans:zrhen Ansprechens keineswegs -definiert,
N HocT+ N ebenso wenig wie ,,CAR-T-
— Zellfahigkeit" (Onkopedia)
" i 3. Ich personlich richte mich
" eher nach dem
“”"d"’ “’ [ - ] Therapieziel: Soll die

Therapie in kurativer

anti-CD19 CAR T-cell-Tx3,7 ‘

* Intention erfolgen? Dann
[ =Drittlinie ] [ =Drittlinie J [ =Drittlinie J .
CARs, wenn keine KI
2-3x platinhaltige _ L _ _ . Vor/ie t,
szt || oo carTestris Opsonen? b, s edch s bk gt
je nach Ansprecheng

© LeitMed Campus 7



Zweil Phase-III-Studien N
CAR-T-Zelltherapie ist Hochdosistherapie uberlegen e'tCarﬁus

ZUMA-7 TRANSFORM

PET®
LDC:
Brideging )
_ therapy Liso-cel arm
— — 1 — allowed (100 x 10° CAR™ T cells)
R/R LBCL _..,_. a
N=359 = 8 _
77 sites . 3 _S 9
ligibility: Axi-Cel (n=180) > i o Response assessments
Koy EllgIbty: Conditioning 8 g 3 Stratification
* Aged 218y c Chemotherapy + = el|e 5 E * Weeks 9and 18
. LBCL o Py £ E E e oy _§ —. * Refractory vs relapsed
* R/R 212 mo of 1L therapy* E E al | & "E" + = « SAAIPI:0/1vs2/3 * Months 6,9, 12,18, 24,
* Intended to proceed to ‘E B o § a 2 o and 36
HDT-ASCT 5 a g EllE T =
e < Responders ollall 3 -
Stratification: i} _ [ (CR or PR) EIEHE) & ]
* Response to 1L therapy : $0C (n=179) § F'ch;d to % E’ E & 3 cyclei(())g :a"lr\:age CT
+ Second-i -adjusted || = I 2 :
ey e ez e BTN o BRI followed by HDCT S ASCT
Investigator-Selected ‘3 Nonresponders -
Optional Steroid-Only Platinum-Based ‘T Additional L]
Bridging (No Chemotherapy) ST = Treatment Off \ 4
Protocol® .
— — Crossover to liso-cel allowed
+ Failure to respond by 9 weeks
post-randomization
= PD at any time
» Start of new antineoplastic therapy after ASCT
no bridging, no cross-over (out of protocol 56 % CARs in Bridging allowed (63 %), cross-over allowed (51 %),
SOC), primary endpoint EFS, HDCT in SOC 36 % primary endpoint EFS, HDCT in SOC 42 %

© LeitMed Campus



Zweil Phase-I11-Studien |
5 LeitMed

Axi-cel (ZUMA-7) und Liso-cel (TRANSFORM) in “transplant- Campus
eligible” patients: primary endpoint EFS

Axi-cel (ZUMA-7) Liso-cel (TRANSFORM)

1004 Median study follow-up: 33.9 months FyR——
. HR 0.398 (95% Cl, 0.308-0.514); P<0.0001 90 Liso-cel arm S0C arm
4 45.8% 19.1%
80 - .
| Median EFS (95% CI),mo  24-mo EFS Rate (95% Cl), % - (95% Cl, 35.2-56.5) | (95% I, 11.0-27.3)
_ 80 Axi-cel (N-180) 33(45158) 20.5% (33.247.7) s
é_i SOC (N=179) 2.0(1.6-2.8) 16.3% (11.1-22.2) s 604 Median 29.5 mo (95% CI, 9.5—NR)
[} 3
2 @ -
; 60 @ 50
“w = 40 -
8 -
£ 401 g 30
¢ o Median 2.4 mo (95% CI, 2.2—4.9)
2 20
w204
10
.| Stratified HR = 0.375 (95% CI, 0.259-0.542)
0 Median Follow-up: 24.9 mo o T T T T T T T T T T T 1
T T T T y T y v o 2 12 14 16 18 20 22 24 26 34 36 38
8 10 12 16 18 2 24 26 Time from randomization, months
. Months .
No. at Risk No. at risk
Axi-cel 180 91 87 85 74 67 a0 26 12 Liso-cel arm 92 &7 49 47 46 45 45 43 43 7 2 0
soc 179 2 S R ] 5 24 12 9 7 SOC arm 92 66 20 20 20 20 20 19 19 31 0

© LeitMed Campus

Locke et a., N Engl J Med. 2022 Feb 17;386(7):640-654

MR, nat reached.

Kamdar et al., ASCO 2024 Abstract number 7013



Zweil Phase-I11-Studien |
5 LeitMed

Axi-cel (ZUMA-7) und Liso-cel (TRANSFORM) in “transplant- Campus
eligible” patients: OS

Axi-cel (ZUMA-7) Liso-cel (TRANSFORM)

100 HR 0.726 1005 Median study follow-up: 33.9 months
27.4% Reduction in Risk of Death 90 - 36-month OS rate
804 Liso-celarm SOC arm
B 80 62.8% 51.8%
- 95% Cl, 52.7-72.9 95% Cl, 41.2—62.4
$ 60 4-Year 54.6% ( L1t L
H i = 70 Median NR (95% Cl, 42.8—NR)
3 |
7] S
3 40 I g 607
$ : 46.0% £ s0-
204 RIS ooEonnSEE2t AERRRAD ! =
|57% Received 3L+ Cellularlmmunntherapv: E 40 Median NR (95% Cl, 18.2—NR)
Median Follow-up: 47.2 months 1(0ff Protocol) | ©
¥ . , ; ; , . —r fozoos 30
0 6 12 18 2% 30 K 42 48 54 60
Months 207
_ci — . o) _ 10 + Censored
one-sided p=0.0168; HR 0,726 (95%CI 0,540—0977 Stratified HR = 0.757 (95% C1, 0.4811.191)
0 -
. 0 2 46 810121416 1820222426 28 3032 3436 38 4042 4446 48 50 52
27 4 0/0 red Uced I‘ISk Of death com pa I‘ed tO SOC, Time from randomization, months
despite cross-over in 57 % of out-of-study patients No. at risk
Liso-celarm 92 92 88 85 82 78 74 69 65 65 63 62 58 58 58 56 56 50 38 29 24 24 17 16 12 6 1
9 15t Study in 30 years to Clearly ShOW Soc arm 92 88 81 79 74 66 63 61 60 53 51 50 50 50 49 48 47 40 32 22 18 16 13 12 4 2 0

significant overall survival benefit in 2L DLBCL.

© LeitMed Campus  Locke et a., N Engl J Med. 2022 Feb 17;386(7):640-654 Kamdar et al., ASCO 2024 Abstract number 7013 10
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Frage:

Ist es fur das Therapieergebnis unerheblich, ob die
PatientInnen vor der CAR-T-Zelltherapie eine aktive
Lymphomerkrankung haben oder ob sie in Remission sind?

© LeitMed Campus 11



Phase-III-Studiendaten

ZUMA-7 Tumor Burden Impacted CR Rate in the SOC Cohort,
but to a much lesser degree in the CAR-T-cell treated cohort

© LeitMed Campus

Predictive Probability (CR)

Complete Response vs Baseline Tumor Burden

1.0

0.8+

0.6+

0.4+

0.2

0.0+

SOC
P=0.0029

ia 2I9 2I10 2I11 2I12 2I13 2I14
Baseline SPD, mm?

Predictive Probability (CR)

1.0

0.8+

0.6+

T 0.4

0.2+

0.0+

Axi-cel

P=0.353

\

2I8 2I9 2I10 2I11 2I12 2Il3 2I14
Baseline SPD, mm?

Locke FL et al. ASH 2021. Abstract #2.
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,Real-World“-Data |
5 LeitMed

Axicabtagene ciloleucel as second line therapy for patients Campus
with large b cell lymphoma: first results of a Lysa study from
the French Descar-t registry (Lysa, Descar-t)

DESCAR-T : - ——
LBCL treated with Axi-cel in 2nd line Time from decision to infusion

400 341 Tumor board meeting . ) _
300 259 2% CAR-T treatment decision Order Leukapheresis Delivery Infusion

T A .
200 s @ my Q ® =
100 ] 10 21 36
6(2;12) da 26 (24 : 28) days
3 ! ! ! n’ Y N ad < l !! . l . '§§ l;; . I;J I ;

66 17 9
0
ok 5 ]
SIPFF e &y dFEdsy
Analyzed population [ 37 (33 ; 42) days >
Pending Safety Set | 49 (43 ; 54) days >
2L Axi-Cel early access program infusion N=189
inclusion criterias : N=79 [ Brain to vein: 55 (48 ; 67) days >
- Refractory LBCL Treated
- early relapsed (< 1 year) LBCL atients Evaluable set Median time (Q1;Q3)
-1 prior line of therapy pN=201 N=171
Axi-Cel request Untreated Reasons for non-infusion:
N=309 patients 1 Deambn:13 .
- rogression, n=" 0 - -
N=29 - Concument iiness, n=1 55 Tage Slnd elne Iange Zelt.
«  Other causes, n=1
2. Other causes, n=16
13

© LeitMed Campus Brisou et al., ASH 2023 Abs 5138



Frage: . Leitg/[ed
Geht es so wie in der ZUMA-7-Studie ohne Bridging? P

Response after bridging therapy
Bridging th 177 A
e (881%) Before Axi-Cel infusion
Number of priaging nnes o
1 153 (86.4%) o0.0
2 19 (10.7%) 50.0
i 4 (2.3%) '
Type of traat;ent* 1 — 0.0 m Mot Evaluated
Monoclonal antibody 155 (87.6%) 100 mProgressive Disease
Anti-CD20 153 (86.4%) B Stable Dissase
Chemotherapy 162 (91.5%) 200 Partial Response
Platine-based regimen 124 (70.1%) m Complete Response
Radiotherapy 14 (7.9%) 10,0 .
IMID 1 (6.2%)
Kinase inhibitor 14 (7.9%) 0.0 -
Corticosteroids 13 (7.3%) responders non responders not evaluated

\ = Several treatment possible

© LeitMed Campus »



Frage:

Wie ist die Wirksamkeit?

[

LeitMed

os

o5

Survival Probability

a2

a0
’m

No. of Subpects
201

PFS since CAR-T infusion

+ Censored ) 56% Confidence Limits

% »
3 L 9
PFS since 15t administration (months)

Evernt
27 9% | 55)

Consored
T219% 145 )

Mecian Survral (95%CL)
6.1{53, NA)

Survival Probability

Overall survival according to treatment set
Since treatment decision

1 Traatec set
LE—- 2 Umtreatec set
mw
oe 1
|
——
086
04
02
00
1 150 L 4 0
2 = 7 1 0
Q 3 6 8 12
OS since efigibility (months)
No. of Subjects Event Cersored Medan Survival (95%CL)
Treated sot oo 124 % (25) 876%(176) 11189119
Untreased sst 2 448%(13) 552%18) 29(2.6.7)

- Tumorkontrolle vor CAR-T-Zelltherapie kdnnte doch vorteilhaft sein.

© LeitMed Campus
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Phase-III-Studie |
5 LeitMed

TRANSFORM: Outcomes by receipt of bridging therapy in the Campus
liso-cel group (safety set)

Liso-cel group

(n=92)
Patients who received bridging therapy by regimen, n (%) 58 (63)
R-ICE 29 (32)
R-GDP 16 (17)
R-DHAP 13 (14)
Reasons for receiving bridging therapy?, n (%) 58 (63)
High tumor burden 28 (30)
Rapid progression 23 (25)
Other 7 (8)

© LeitMed Campus 16



Phase-III-Studie

TRANSFORM: Outcomes by receipt of bridging therapy in the
liso-cel group (safety set)

Best overall response, n (%)

PET-positive disease
after bridging therapy
(n =47)®

Liso-cel group

PET-negative disease
after bridging therapy
(n =9)°

5 LeitMed

No bridging

therapy (n = 34)

CR 31 (66) 8 (89) 22 (65)

PR 9 (19) 0 8 (24)

SD 3 (6) 0 1(3)

PD 2 (4) 1(11) 2 (6)

Nonevaluable 2 (4) 0 1(3)
Median EFS, months (IQR) 8.4 (4.3-NR) NR (6.1-NR) 11.7 (4.9-NR)
Median PFS, months (IQR) 9.5 (4.4-NR) NR (6.1-NR) 14.8 (6.2-NR)
Median O3, meriesk&Rirolle vor CARLR-ZE¥fkherapie konntRd¥RMNGoOrteilhaft SR{NR-NR)

© LeitMed Campus
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Therapievorbereitung (bridging therapy) @ Leit)ed

Campus
Fazit

« Bridging ist in der Regelversorgung oft erforderlich, da die Zeit zwischen
Indikationsstellung und Therapie unverandert zu lang ist (55 Tage sind
realistisch).

- Es gibt relativ starke Hinweise, dass die Lymphomkontrolle vor CAR-T-
Zelltherapie fur die Uberlebensparameter (EFS, PFS, OS) einen positiven
Einfluss hat.

« Offen bleibt daher die Frage nach dem ,wie", nicht so sehr die Frage nach dem
,0b Uberhaupt".

- Die Frage nach dem ,wie" ist aktuell unbeantwortet, da es dazu keine
belastbaren Daten gibt und es unverandert individuelle Entscheidungen sind.

© LeitMed Campus 18
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Akut-Toxizitat und
infektiose Komplikationen




@ LeitMed

Campus

Vorstellung

Prof. Dr. Boris Boll

Facharzt fur Innere Medizin, Hdmatologie und Onkologie,

Intensivmedizin

» Oberarzt an der Klinik I fir Innere Medizin der Uniklinik

Koln

« Studienarzt der Deutschen Hodgkin Studiengruppe (GHSG)

© LeitMed Campus 20



Interessenkontlikte Prof. Boll

5 LeitMed

Campus

Prof. Boll hat in den letzten 12 Monaten Zuwendungen von folgenden Unternehmen erhalten:

© LeitMed Campus

Beratungs- bzw. Gutachtertatigkeit:

Amgen, Celgene, Janssen, Kite/Gilead, Miltenyi, MSD, Mundipharma, Noscendo, Novartis, Pfizer, Takeda
Honorare:

Amgen, Astellas, Celgene, J&J, Kite/Gilead, MSD, Novartis, Noscendo, Pfizer, Takeda

Finanzierung wissenschaftlicher Untersuchungen:

Astellas, Celgene, Kite/Gilead, MSD, Takeda

21



CAR-T-cells — common side effects...

Short term (0-90 days) Long term (>90 days)

m CRS Secondary malignancy
History, physical exam, lab tests, Screen for solid cancer,

imaging; prompt treatment skin cancer, MDS

Neurological toxicity
History, physical exam,

ASTCT ICANS grading

Cytopenia
MNTSs | Close monitoring of CBC;
growth factors and blood
treatment as appropriate

\ Autoimmune disorder
' History, physical exam

y/ History of allogeneic transplant,
- monitor signs and symptoms of
~ acute/chronic GvHD

ICAHT Infections "ypogammaglobulinemia
Antimicrobial prophylaxis Consider i.v. Ig for IgG < 400 mg/dL
and vaccinations (especially if recurrent infection)

© LeitMed Campus Buka and Kansagra - FastFacts Karger 2021

@ LeitMed

Campus
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CRS/ICANS — mechanism ® LeitMed

Pathophysiology ATG/Alemtuzumab/Rituximab
Dying
Lymphocyte TNF-a
o
o"::-!?
IFNﬂINFG R
: -6 gk
Tumor cell Teell
IFNy/TNFa
Clinical signs and symptoms A — r;eurotonztz c————) Seizures
cardiotoxicity &= (0 > word-finding difficulty
Fever - > aphasia
Fatigue, headache Hypotension, Hypoxia \ > paresis, cranial nerve palsies
Arthralgia, rigor e s
o e T
S coagulopathyand DIC  puimonary edema
Giavridis et al. Nat Med 2018, Parker et al. Cell 2022 23

© LeitMed Campus Godel et al. Int Care Med 2017, Garcia-Borrega et al, MKIN 2021



Frequency of CRS/ICANS (CD19 —CAR
T-cells) in studies

TABLE 1. CRS and ICANS in Clinical Trials of US Food and Drug Administration-Approved CAR T-Cell Products

5 LeitMed

Campus

CRS ICANS
Al p— Median All Median
Costim Grades, § Grade [ Start Duration Grades, Grade Start Duration
Disease Stud CAR T Product Domain _ Target % 23,% || Day Days % 23,% Day Days
LBCL ZUMA-1 Axicabtagene Ch28 CDI19 92 11 2 8 67 32 5 17
ciloleucel
LBCL JULIET Tisagenlecleucel 41BB  CD19 58 22 21 12 14
LBCL TRANSCEND Lisocabtagene 41BB  CD19 42 2 30 10 11
NHL 001 maraleucel
iNHL ZUMA-5 Axicabtagene cb2g8 CD19 nr 11 4 nr nr 17 7 nr
ciloleucel
MCL ZUMA-2 Brexucabtagene cb28 CD19 91 15 2 11 63 31 7 12
autoleucel
ALL ELIANA Tisagenlecleucel 41BB  CD19 77 a7 8 40 13 nr 6
ALL ZUMA-3 KTE-X19 cb28 CD19 89 24 7 60 25 9
MM KarMMa Idecabtagene 41BB  BCMA 84 6 5 18 3 2 3
vicleucel
MM CARTITUDE-1 Ciltacabtagene 41BB  BCMA 95 4 7 4 21 3 8 4
autoleucel

© LeitMed Campus

Spanjaart et al. JCO-CP 2022
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ASTCT consensus grading and D LeitMed
management

Cytokine Release Syndrome Immune Effector Cell-Associated Neurotoxicity Syndrome
om . low " Fever N = (m
afts S ™ (’d Hypoxia Q 8lood f ICE g Alet & WA e e ertd
Bt Ict 47 e (€ 4 2389C 8 score status t"f&ﬁ' | cedema o dherapy Gt Icv
If grade 1 Alert
persists 3 Awakens Close SEYOuE
Ni Al Al P -
0 necessary e fe bsent bsent resent 7-9 Spontaneously Absent Absent \nonloring ICU and.
Tocilizumab neurologist
If present, only Present . DXM
¥ If associated Alert your
i 02 Does not Awakens to
Alert your ICU Tocilizumab ;:q":;e"s‘ ert % % i Present G';de 3-6 W o'cnes Absent Absent CRS21-> ICU and
pgv i feque L administer also neurologist
<6l/min Vasopressors Tocilizumab
DXM
If present, Awakens onl: Focal, generalised Focal/local .
Management Tocilizumab requires 02 R:t:isi::st 4 Prasent 02 R U e tion n::dr;:’a;:“ '2:;‘:;‘3;“ Management
in ICU and DXM supplement % non convulsive i inlcu
i vasopressor stimulus (without administer also
>6l/min P R RS bleeding) Tocilizumab
if present, Present Patient s Patientis || s || “oesemon || Highdose MP
Tocilizumab requires positivef| | Requires 22 unarousable or (>S min) or nesroimaging: * If associated
Mar_\aglglr;lent and, DXM or pressure (CPAP, || | vasopressors Present unarlfale o requires repetitive electric m:;‘::::;‘;:m CRS 21> Ma?'a‘gl(e:sent
n High Dose MP | |BPAP, mechanical (excluding I’é: orm vigorous seizures W""W"" or papilloedema; or | | administer also
ilati score return to normal P "
ventilation) vasopressin) stimuli s cranial nemM rv' :ul.xv Tocilizumab

Figure 1 The American Society for Transplantation and Cellular Therapy (ASTCT) consensus grading and recommended
management for cytokine release syndrome (CRS) and neurological toxicity associated with immune effector cells
(ICANS). DXM, Dexamethasone; ICE, immune effector cell-associated encephalopathy; ICU, intensive care unit; MP,
Methylprednisolone.

© LeitMed Campus Yéfiez et al. ESMO Open 2020 25



Real life toxicity of CD19-CAR-T  LeitMed

(DESCAR-T, France)

Campus

all grades (%) 587 (83,3)
| grade >3 (%) 61 (8,6) |
CRS median time to CRS 2 days (Q1-Q3: 1-4)
median time to resolution 6 days (Q1-Q3: 4-9)
all grades (%) 289 (41)
I grade =3 (%) 78 (11) I
ICANS median time to ICANS 6 days (Q1-Q3: 4-8)
median time to resolution 7 days (Q1-Q3: 5-12)
I admission 180 (25,5%) I
ICU

mean duration

2 days (Q1-Q3: 0-3)

© LeitMed Campus Sesques et al. Abstract S210 - EHA 2022 26



Real life toxicity of CD19-CAR-T ® Leit)led

Campus
(CIMBMTR; N=1916)

Distribution of CRS Following CAR T
Distribution of CRS Grades by Severity

Grade 4: Days from CAR T to CRS onset
(n=77,4%) Goode3 median (range)

= )
(n'=86; 4%) Days from CAR T to CRS resolution,
median (range)

4.0 (1.0-601.0)
No CRS

n = 467, 25%)

9.0 (1.0-606.0)

Days from CRS onset to resolution,
Grade 2 median (range)
(n =560, 29%)

6.0 (1.0-121.0)

Tocilizumab administration N (%)

No 524 (27.3)

Grade 1 Yes 917 (47.9)

(n =717, 38%) Not reported 475 (24.8)

Not Reported n =10 (0.5%)

© LeitMed Campus Shouval et al. ASH 2023 27



Severe CRS — Risk Factors d LeitMed

Campus

Konstrukt und Grunderkrankung A pe o001
« hohe Tumorlast S
« vorbestehende Inflammation/Infektion 5 8 ]
« hohe CAR-T-Zelldosis/Expansion £2 Medlan 3.8 days
« Timing: friihes Fieber =5 T Wedian 0.5 days
«  mMEASIX Score, Ferritin, CRP u. a. 5
0 T T T T T T
Table 2. Characterization of fever in patients who develop CRS 0 s 10 15 2‘0 ) 25 %0
P Days after CAR-T cell infusion
1-3 4-5
Fever No. Median IQR Range No. Median IQR Range
No. of patients 83 10
Fever onset (days after CAR T-cell 3.9 0.8-5.6 0.1-19 0.4 0.3-0.9 0.2-1.0
infusion)
Time to peak temperature (days after CAR 5.7 4.3-7.6 0.2-30 28 1.3-3.2 0.4-11
T-cell infusion)
Maximum temperature (°C) 39.4 39.2-39.6 37.7-41.3 404 40.1-40.6 39.9-40.8
Fever duration (days after first fever) 25 1.2-47 0.02-15 44 3.6-5.4 3.1-6.8

*Two-sided P values were calculated by using the Wilcoxon test.

© LeitMed Campus Hay et al. Blood 2017, Greenbaum et al. Blood Adv 2021 28



Center-specific management of CAR-T-

tOXi City UNIKLINIK | Kine o mnre iz

CAR-T und BiTE Akut Toxizititen: CRS/ICANS Stand:
CART T Garda B, . K. Scefensam e . B8 Ko o' b i

e ke 01/2024

‘CRS - Cytokine Release Syndrom

‘Gradeinlz\lung‘ Diagnostik, Therapie und Management

nalog Kentaktaufnahm
Isollertes Fleber, e und

- Ricksprache IMC
CRS Grad 1 (e Pl

iober, Hypotonie Tocilirumab, frihe iS5
{olumenreagibel), 0Acb Start Staroide,

CRSGrad 2 O-Bodart < 6L, W e verpnghe +*
RS 1° 24h girgan Amsprechin

Verlegung IMC oder
ITS bahnen

Fleber, Hypotonie Dexamethason 10 mg

{Katecholamintherapie) alle 6 hiv, ggfs. Verlegung IMC/ ITS

CRS Grad 3 O-Bedarl 2 6L/ HFND - Anakinra 0.a. Salvage + o
CRS 2 >24h Medikation

Fieber, Hypotonie HO- Sterolde (1g
(22 Vasopressaren) Methylprednison), L
1+ PEEP Bedarf (NIV/ITH) i, Anakinr
s 3 >24h
Risikofaktoren flir schweres CRS: Hohes Fieber innerhalb  Management Tocilizumaby; & mg/kg KG, maximal 800 mg pro
von 36 h nach CAR-T Gabe, hahe Tumorlast (Leukamischer  Dosis; Wiederholung maximal 4x alle 8h, maximal 3x in 24h
Verlauf, ALL), CAR-T Gabe im Progress, m-EASIX Score Bei geringem Ansprechen, frihe Evaluation von Dexamethason

\ICANS - Immune effector cell-associated neurotoxicity syndrome

‘Gradeinlewlung‘ Diagnostik, Therapie und Management

ICE scare: 7.9 Punkte ||§::::::s\:§1!
ICANS Grad | Tremor, Verlangsamung. IR + 8B214) :

E— Dsms A 1onEk Veregure /TS
ICANS Grad 2 Ty tapern, gyfs. Anakinra o =503
0.. Salvage Medikation

. HO-Steroide.

e T et 16, g, Sofortige Verlegung
J gafs. Anakinra 0.5 s

Sopor, lokales Hirnddem sal ikation

Lebensbedrohlich, diffuses Rescue HD-Steroide,
Hiradem, Status Burst-Suppression- Sofortige Verlegung
epilepticus Narkose s

ICE (immune Effectar Cell-Assaciated Encephalapathy) SCOTE:

+ Grientierung (max .4 Punkte): Jahv, Monat, Stadt, Krankenhaus Rislkofaktoren fur ein schweres ICANS: Hohes Fieber innerhalb
'Zf;if‘:’:‘v”:;:::‘::s":';x:;p‘"‘:::’: - won 36 h nach CART Gabe, hohe Tumorlast [Leukdmischer
« Standardsatz aufschreiben [max. 1 Punkt) Verlauf, ALL), CAR-T Gabe im Progress, schweres CRS

« Won hundert in Zehnerschritten rickwirts zihlen [max. 1 Punkt)

CAR-T und BiTE in Rahmen von Studien: Individuelles Studienprotokoll beachten!

N Reforance: Leo DW, Santomasso BD, Locke FL. et al. ASBMT Cansensus Grading for Cytokine Release Syndrome and Neurdlogical Texicity Associated with immune Effector
© LeitMed Campus Call. i Blooc Marow Transpion. 2018.coi10. 10181 b 2018.12 758
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CRS management UKK

CRS - Cytokine Release Syndrom

Gradeinteilung, Diagnostik, Therapie und Management

Management analog Kontaktaufnahme und
Isoliertes Fieber,
Fieber in Neutropenie, Riicksprache IMC
CRS Grad 1 :::mm:: m B (85102) oder ITS (88213,
erwigen 88214)
Fieber, Hypotonie Tocilizumab, friihe RS
CRS Grad 2 (velumenreagibel), - OA ob Start Steroide, + Verlegung IMC oder
g 0.-Bedarf <6L, ziigige Verlegung bei ITS bahnen
CRS1" >24h geringem Ansprechen
Fieber, Hypotonie Dexamethason 10 mg
(Katecholamintherapie) alle 6 hiwv., gefs. Verle; IMC/ ITS
CRS Grad 3 0.-Bedarf > 61/ HFNO - Anakinra o.a. Salvage + gung IMC/
CRS 2" >24h Medikation

Fieber, Hypotonie HD- Steroide (1g Sofortige Verl
CRS Grad 4 (2 2 Vasopressoren) - Methylprednison), + ofortige Verlegung
0.+ PEEP Bedarf (NIV/ITN) ggfs. Anakinra ITs
CRS3® >24h

Risikofaktoren fiir schweres CRS: Hohes Fieber innerhalb  Management Tocilizumab: 8 mg/kg KG, maximal 800 mg pro
von 36 h nach CAR-T Gabe, hohe Tumorlast (Leukidmischer Dosis; Wiederholung maximal 4x alle 8h, maximal 3x in 24h.
Verlauf, ALL) , CAR-T Gabe im Progress, m-EASIX Score Bei geringem Ansprechen, frithe Evaluation von Dexamethason

© LeitMed Campus
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Campus

Lymphodepletion/CAR-T-Gabe auf
Normalstation

CRS Tocilizumab ab Grad 1-2 CRS +/-
Steroide

Kontaktaufnahme IMC/ITS i. d. R. bei
persistierendem CRS nach Toci

repetitive Gabe von Tocilizumab > 2x
i. d. R. nicht sinnvoll
Differentialdiagnosen bedenken

Ausbleibende Besserung fihrt zu
Steigerung des Schweregrades und zur
Reevaluation (DD Infektion, HLH,
Progress der Grunderkrankung?).

30



Median onset and duration of CRS and
ICANS after FDA-approved CAR-T-cell
therapies

CRS / ICANS Median Onset and Duration

AAAAAA

KKKKKKK

AAAAAAAA

Days after Infusion

LeitMed Campus Yang et al. J Bio Science, 2023
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CRS and ICANS as continuum? ® LeitMed
ICANS Without CRS is Infrequent

CRS - ICANS Grade Transitions

Campus

1800
1600
1400
1200
1000

800

Patients (n)

600

400

200

CRS ICANS

Nearly all the patients who developed ICANS also
experienced CRS (98%)
© LeitMed Campus

Shouval et al. ASH 2023 32



Management of ICANS (UKK) D LeitMed

ICANS - Immune effector cell-associated neurotoxicity syndrome

Gradeinteilung, Diagnostik, Therapie und Management

Dexamethason erwigen

ICE score: 7-9 Punkte Riicksprache IMC

Tocilizumab nur bei CRS
ICANS Grad | Tremor, Verlangsamung WP cruggen, oot weitere MR (851021 0der S asats,
neurologische Diagnostik
ICE score: 3-6 Punkte "’I;‘"'r“"h'”“ 1“"'% Lv.
alle 6h, bei Ansprechen
ICANS Grad 2 ?;:Lkgc;mn o;:r;lz ‘ tapern, gafs. Anakinra + Verlegung IMC/ITS
i 0.2. Salvage Medikation
HD-Steroide
ICE score: 0-2 Punkte
(Methylprednisan g}, Sofortige Verlegung
ICANS Grad 3 Samparl - ggfs. Anakinta 0.2 +

Sopor, lokales Hirnddem sal (o[ e

ITS
Lebensbedrohlich, diffuses Rescue HD-Steroide,
Himadem, Status - Burst-Suppression- + Sofortige Verlegung
epilepticus Narkose ITS

ICE (immune Effector Cell-Associated Encephalopathy) SCOTE:

+ Orientierung (max .4 Punkte): Jahr, Monat, Stadt, Krankenhaus
« 3 Gegenstinde benennen (max. 3 Punkte)

« Einfache Aufforderungen befolgen (max. 1 Punkt)

- Standardsatz aufschreiben (max. 1 Punkt)

* Von hundert in Zehnerschritten riickwarts zahlen (max. 1 Punkt)

Risikofaktoren fiir ein schweres ICANS: Hohes Fieber innerhalb
von 36 h nach CAR-T Gabe, hohe Tumorlast (Leukamischer
Verlauf, ALL), CAR-T Gabe im Progress, schweres CRS

© LeitMed Campus

Campus

Screening nach ICANS (ICE-Score,
Nachmittagsvisite mit Pflege, RS
Angehdrige)

frihzeitige Verlegung bei ICANS +
Diagnostik (CT/MRT, EEG, LP)
Neuro-Konsil (EEG, MRT?) + Steroide ab
Grad 1

Salvage/Alternative: Anakinra (L1 HD
Steroide i.th., Dasatinib...)
Ausbleibende Besserung fuhrt zu
Steigerung des Schweregrades und zur

Reevaluation (DD Infektion, ICB, Progress
der Grunderkrankung?).

33



ICE-Score: Handwriting

© LeitMed Campus

@ LeitMed

Campus
ICE-Score (Immune Effector cell-associated Encephalopathy) Name: ]
Datum (:::-"10) :;.‘Mwn Equnsu(;d! Eh?:he . \'::\_mm Standardsatz (immer gleicher Satz), Schrifth dert zu {1 Pt)
Keankenhaus | Pkt) befolgen (1 | runterzshien (1
{4 Pkt) Pkt Kt
BRI | (O 4 5 4 d Wian e ic e 21, @ r)
042 22 |40 ({ 3 A A Wdaq 2k A g g ¢ 7
{

R P ! 3 4 41 Nana  yee-de ff—“ g LpuL:L}l‘h" b’-é"""’m -z
OLoeg8 | 20 | % d A legus soals 6 wtin Lebocylen belenan en
02.04.21 /0 ({ 3 /Z / Wyan w i h A0 vhovgTen e
)y oa e ™ . 3 A A wdAn M-._‘( L ~ene e Lv U«,L!.-, \)\gf._;'n_qz.\\’f‘x L

3 k] & . ./. v
O¢ ot 1 5 f 3 4 9 wdan weule ich pagine LeuL‘qué‘ bg_&; nv‘(q{—
oo B 3 i, 3 A o Wann werle (b paeas Leod .././tq bl 8.2

5 | ] i
o ol ‘;; ) L{ 3 /‘ 0 WAAA ﬂle:_ n_"\ anLing Lc«btghn bolemn V‘nl'\'(;
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MATS < 3 1 @) Wina weede ich pdar S0 k60 0000000000400 20000000640
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Datum: Arzt:
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Earlier use of tocilizumab/steroids ® LeitMed
(ZUMA-1 cohort 4)

Campus

ocilizumab: Yes® ocilizumab: Yes ocilizumab: Yes
Corticosteroid: Yes® orticosteroid: Yes Corticosteroid: Yes
ocilizumab: No ocilizumab: Yes ocilizumab: Yes
orticosteroid: No Corticosteroid: No orticosteroid:

Original
AE Mgmt

ocilizumab: Yes
Corticosteroid: Yes

ocilizumab: Yes

ocilizumab: Yes
orticosteroid: Yes, HD

Corticosteroid: Yes, HD

a Only in case of comordbidities or older age.
b Only if no improvement to tocilizumab, use standard dose
c If no improvement after 3 days.
© LeitMed Campus Topp et al. ASH 2019, Br J Haematol 2021 35



Earlier use of tocilizumab/steroids 9 Leit)Med
(ZUMA-1 cohort 4)

Phase 1 and Phase 2
AE Grade, n (%) Phase 2, Cohorts 1 + 2 Cohort 4
(N = 108) (N=21)
s Grade 1 or 2 37 (34) 10 (48)
Grade 23 35 (32) 2 (10)
CRS Grade 1 or 2 88 (81) 21 (100)
Grade 23 12 (11) 0(0)

» Lower rate of severe CAR-T-cell treatment-related CRS and NEs
» Lower total cumulative steroid doses

© LeitMed Campus Topp et al. ASH 2019, Br J Haematol 2021 36



Earlier use of tocilizumab/steroids
(ZUMA-1 cohort 4)

Phase 1 and Phase 2
AE Grade, n (%) Phase 2, Cohorts 1 + 2 Cohort 4
(N = 108) (N=21)
s Grade 1 or 2 37 (34) 10 (48)
Grade >3 35(32) 2 (10)
CRS Grade 1 or2 88 (81) 21 (100)
Grade > 3 12 (11) 0(0)

> Lower rate of severe CAR-T-cell treatment-related CRS and NEs
> Lower total cumulative steroid doses

Phase 2 Phase 2
Investigator Assessment, n (%) Cohorts 1 and 2 Cohort 4
(N=101) (N =21)
59 (58) 13 (62)
25 (25)
SD 10 (10 1(5
PD 5(5) 3 (14)
Not evaluable 2(2) 0

© LeitMed Campus Topp et al. ASH 2019, Br J Haematol 2021
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Immune Effector Cell-associated HLH- O Lortniod
like syndrome (IEC-HS)

Severe CRS  With HLH-like

A. B ay:mm
Q: Post IEC Hyperinflammatory Syndromes /\

.’/V '
/

\\\

/ \ CRS IEC-HS
\ | \\
|
== alignancy-
—= as CRS IEC-HS

© LeitMed Campus Teachey et al. Cancer Discovery 2016 38
Hines et al. Transpl cell Ther 2023



Immune Effector Cell-associated HLH- .
like syndrome (IEC-HS) Campus

ASTCT expert consensus

Table 1
IEC-HS: Definition and Identification

Definition of IEC-HS The development of a pathological and biochemical hyperinflammatory syndrome independent from CRS and ICANS that
(1) manifests with features of macrophage activation/HLH, (2) is attributable to IEC therapy, and (3) is associated with pro-
gression or new onset of cytopenias, hyperferritinemia, coagulopathy with hypofibrinogenemia, and/or transaminitis

Criteria for Identifying IEC-HS" |_Clinical/laboratory Manifestations

Most common manifestations’ Required: elevated ferritin (>2 x ULN or baseline (at time of infusion)) and/or rapidly rising (per clinical assessment)

Onset with resolving/resolved CRS or worsening inflammatory response after initial improvement with CRS-directed
therapy’

Hepatic transaminase elevation® (>5 x ULN (if baseline was normal) or >5 x baseline if baseline was abnormal)

Hypofibrinogenemia (<150 mg/dL or <LLN)'

Hemophagocytosis in bone marrow or other tissue'

Cytopenias (new onset, worsening, or refractory”)

Other manifestations Lactate dehydrogenase elevations (>ULN)
that may be present

Other coagulation abnormalities (eg, elevated PT/PTT)

Direct hyperbilirubinemia

New-onset splenomegaly

Fever (new” or persistent)

Neurotoxicity

Pulmonary manifestations (eg, hypoxia, pulmonary infiltrates, pulmonary edema)

Renal insufficiency (new onset)

Hypertriglyceridemia (fasting level, >265 mg/dL')

© LeitMed Campus 39
I pu Hines et al. Transpl cell Ther 2023




Immune Effector Cell-associated HLH- .
like syndrome (IEC-HS) Campus

ASTCT expert consensus

< >
Mild, minimally Progressive, life-
symptomatic Disense savertty threatening

First-line therapy: Start anakinra +/- corticosteroids |

Second-line therapy: Increase anakinra (to target
dose), add corticosteroids if not yet started, consider I
starting ruxolitinib

Third-line therapy: Add ruxolitinib if not yet started.
Consider alternative agents (e.g., low-dose etoposide|
or emaplalumab) for life-threatening toxicities

© LeitMed Campus 40
I pu Hines et al. Transpl cell Ther 2023



Meta Analysis of NRM after CAR-T-cell

treatment

© LeitMed Campus

574 NRM events

(total n = 7,604 patients)

9

B Infection

[ Malignancy

B CVR

B Neurotoxicity/ICANS
W CRrs

@ Hemorrhage

M HLH

@ Unknown

O Organ failure, NOS
[ Others

NRM point estimate (%)

20 +
15 -
MCL
10 + .
MM
51 IL
0 -
0 20 40 60

Follow-up (months)

Dos Santos et al. Nature Medicine 2024, Shouval et al. ASH 2023,

Rejeski et al. Lancet Haematology 2024

5 LeitMed
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Entity
oL
LBCL

® MM
® McL

Patients
® 100

@ so00
@ 1.000
. 2,000

. 3,000
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Cytopenia (ICAHT) — Potential

mechanism

Rejeski et al. Lancet Haematology 2024
© LeitMed Campus

Haematopoietic stem cell reserve Local inflammation inthe bone marrow
« Cumulative genotoxicity of prior therapies « CAR T-cell transmigration
« Natural ageing « Tumour cell lysis and B-cell lysis
« Presence of CHIP clones « Local release of inflammatory mediators

Previous chemotherapy
exposure

Bridging

® >0

Depleted CHIP

Ageing

Healthy

Susceptibility to
inflammatory stress

Mechanisms of immune
effector cell-associated
haematotoxicity

T-cell receptor
clonality

SDF-1 |
CXCR1M
Teg cells

B-cell
precursors

T cell-B cell imbalance and clonal expansion Systemic inflammatory mediators
« Early B-cell recovery « CRS-associated inflammatory patterns
« Oligoclonal T-cell expansion « Immune dysregulation and macrophage
« Clonally expanded CXCR1"9" Ty cells activation

» T-cell suppressive milieu

[

LeitMed
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Prolonged cytopenia in CAR-T-cell

recipients

D

Aggregate ANC over Time by Phenotype of Neutropenia

4000 3

3500
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500 4
E

— Quick Recovery — Aplastic
25%
23%
L B A I I I B I ) l= T T T T T L} : T T o
5432101234567 89101121314 W3 Wa WS We W7 we M3 M4
Baseline Days Weeks Months
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Campus

IMMUNOBIOLOGY AND IMMUNOTHERAPY

CAR-HEMATOTOX: a model for CAR T-cell-related
hematologic toxicity in relapsed/refractory large

B-cell lymphoma

Kai Rejeski,'* Ariel Perez,* Pierre Sesques,® Eva Hoster,"* Carolina Berger,” Liv Jentzsch,® Dimitrios Mougiakakos,” Lisa Frélich,'*
Josephine Ackermann,' Veit Biicklein,'? Viktoria Blumenberg,'? Christian Schmidt,’ Laurent Jallades,® Boris Fehse,” Christoph Faul ®

Philipp Karschnia,*'® Oliver Weigert,* Martin Dreyling," Frederick L. Lacke,* Michael von Bergwelt-Baildon,'* Andreas Mackensen,”
Wolfgang Bethge,® Francis Ayuk,” Emmanuel Bachy,® Gilles Salles,® Michael D. Jain,* and Marion Subklewe '

« Patterns of hematopoietic reconstitution (n=258, US+Europe)
* Neutropenia ANC < 100/ml in 72 %, median duration 9 days
+ = 21 days neutropenia in 64 %
« Predictors: base thrombocytopenia (r=-0.43; P = .001), hyperferritinemia (r=0.54; P < .0001)
+ Age, Incidence and Severity of CRS, ICANS or peak cytokine levels not associated

© LeitMed Campus

Rejeski et al. Blood 2021 43



ICAHT — EBMT recommendations ® LeitMed

(work up)

T T S T Y
Lower threshold to perform - m al workup

TIER 2 | Subsequent work-up — In case of G-CSF refractory state, if tier 1 results are negative and/or risk factors are present

© LeitMed Campus Rejeski et al. Blood 2024
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ICAHT — EBMT recommendations 9 LeitMed

Campus
(grading and treatment)

Grade 1 Grade 2 Grade 3" Grade 4
ANC <500/uL ANC <500/uL ANC <1 OW;;I; for 27 days ANC <1 DOfplo.rfor =14 days
LB R ANC <500/ for 214 days ANC never 2500/l by day +30

v

In case of a high risk-profile for ICAHT (e.g. high CAR-
HEMATOTOX score and Table 2)*, consider early
(prophylactic) G-CSF administration (from day +2)

In case of persistent neutropenia,
initiate (therapeutic) G-CSF support

Consider anti-infective prophylaxis based '

Tier 1 diagnostic work-up: lab chemistry, substrate deficiency, viral
studies, rule out HLH
1 1
In G-CSF refractory cases (no count recovery despite =5 days of
G-CSF support) and beyond day +14 after CAR-T infusion
=> Perform tier 2 diagnostic work-up

« growth factors
.. . . Consider rescue with autologous or allogeneic hematopoietic
b antii nfectlve prothIaXIS cell boost, if a cryopreserved graft available

Offer TPO agonists (e.g. romiplostim, eltrombopag),
) ce I I boost especially in cases of associated thrombocytopenia

In case of clinical deterioration Initiate C_’G"OT search. .
or persistent neutropenia for allogeneic hematopoietic
despite therapeutic measures cell transplantation

Ultima ratio:
allogeneic hematopoietic
cell transplantation

© LeitMed Campus Rejeski et al. Blood 2024 45
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Langzeit-Toxizitat,
Sekundarmalignome und
Rezidivtherapie




Vorstellung

Prof. Dr. Max Topp

Facharzt fur Innere Medizin, Hamatologie und Onkologie

« Schwerpunktleiter der Hamatologie und Leiter des CAR-T-
Zellprogramms in der Medizinischen Klinik und Poliklinik II

des Universitatsklinikums Wirzburg

© LeitMed Campus

& LeitMed
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Interessenkonftlikte Prof. Topp

Prof. Topp hat in den letzten 12 Monaten Zuwendungen von folgenden Unternehmen erhalten:

* Beratungs- bzw. Gutachtertatigkeit:

Astra Zeneca, Beigene, Gilead, Incyte, Janssen

» Finanzierung wissenschaftlicher Untersuchungen:

Astra Zeneca, Abbvie, Janssen, KITE, Regeneron, Roche

© LeitMed Campus 48



Five Year Follow-Up of Standard of |
Care Axicabtagene Ciloleucel for YL
Large B-Cell Lymphoma:

Results from the US Lymphoma CAR Consortium

B 1.00 -
1.00 +
. 3 o
g 075 S 0.75
- =
5 S
S o050 S 050
— L
3 Q.
v 025 v 0.25 A
B o
0.00 0.00
T T L T T T T T
S 48 60 0 12 24 36 48 60
Time After Infusion (months) Time After Infusion (months)
At risk 75 1320 08 84 67 29 "
s 168 . 108 180 At risk 2% 188 145 17 95
Events (1] a R¥il 138

Jain M. et al, JCO 2024



Faith of patients being treated with
Axicabtagene Ciloleucel

CR in=131)

PD (n =125)

8D In=

PD in= 35}

MR = - =
bt svalsitad T = - NRM (n = 10) NRM (n=12)
Imfusion One Month Three Months Six Months
© LeitMed Campus Jain M. et al, JCO 2024
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Cause of NRM

TABLE 2. Causes of Death by Year After Axi-Cel Infusion

© LeitMed Campus
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Campus

Cause of Death Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 or Later Total
Progressive disease 74 28 11 4 1 0 118

Infection 8 2 4 6 1 0 21

Secondary malignancy 0 %) 1 3 1 1

CAR-T toxicity® 3 0 0 0 0 0

Unknown/Other® 2 1 1 1 2 0

NOTE. Infectious causes of death (n = 21) included unclassified infection (n = 6), pneumonia (n = 5), bacterial sepsis (n = 4), COVID-19 disease

(n = 2), candidemia (n = 2), candidemia and concomitant pneumocystis jiroveci pneumonia (n = 1), and JC viral encephalitis (n = 1).
Abbreviations: axi-cel, axicabtagene ciloleucel; CAR, chimeric antigen receptor; HLH, hemophagocytic lymphohistiocytosis.
#Includes HLH, cerebral edema, and intracranial hemorrhage.

bUnknown = 6, suicide = 1.

A

1.0
0.8
0.6
0.4

(proportion)

0.2
0.0

Cumulative Incidence

Ewvent
== Relapss
= MRM
_J-l——__'_-'-_‘_
12 24 36 43 60

Jain M. et al, JCO 2024
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Cause of NRM

TABLE 2. Causes of Death by Year After Axi-Cel Infusion

© LeitMed Campus
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Cause of Death Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 or Later Total
Progressive disease 74 28 11 4 1 0 118

Infection 8 2 4 6 1 0 21

Secondary malignancy 0 %) 1 3 1 1

CAR-T toxicity® 3 0 0 0 0 0

Unknown/Other® 2 1 1 1 2 0

NOTE. Infectious causes of death (n = 21) included unclassified infection (n = 6), pneumonia (n = 5), bacterial sepsis (n = 4), COVID-19 disease

(n = 2), candidemia (n = 2), candidemia and concomitant pneumocystis jiroveci pneumonia (n = 1), and JC viral encephalitis (n = 1).
Abbreviations: axi-cel, axicabtagene ciloleucel; CAR, chimeric antigen receptor; HLH, hemophagocytic lymphohistiocytosis.
#Includes HLH, cerebral edema, and intracranial hemorrhage.

bUnknown = 6, suicide = 1.

A

1.0
0.8
0.6
0.4

(proportion)

0.2
0.0

Cumulative Incidence

Ewvent
== Relapss
= MRM
_J-l——__'_-'-_‘_
12 24 36 43 60

Jain M. et al, JCO 2024
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Relapse versus NRM as Cause of Death v
in Younger and Older DLCBL Patients Camp

D Age <60 years Age = 60 years
1.0 ent
NRM P < 001 B
= Relapse P=.022
2
= 08
o
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o
e
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o 0.6
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tMn after Axicabtagene Ciloleucel D LeitMed

Campus
TABLE 3. tMN After Axi-Cel

Time to tMN
Diagnosis Response to 0S From tMN
Lymphoma  From Axi-Cel, Marrow Risk Therapy First tMN First tMN Diagnosis Vital
Patient  Diagnosis Progression months Mutations Karyotype  Blasts, %  Stratification for tMN Regimen Regimen HSCT (months) Status
1 CMML Yes 297 KRAS, RUNX1 Monosomy & High risk (CPSS Yes Azacitadine HI No 133 Dead
7 mol 5)
2 MDS No 162 TP53, IDH2 Complex 1 6.5 Yes Decitabine SD Yes 7.2 Dead
3 MDS No 126 PPM1D, PM1D, and Del 4q 0.5 25 No Epoetin alfa HI No 479 Dead
BCOR
4 MDS No 87 KRAS, SRSF2, and NA 15 3 No Sargramostim NR No 8.8 Dead
PPM1D
5) MDS No 85 TP53 Complex 1 Low risk (score Yes Decitabine SD Yes 19.2 Dead
= Q)
6 AML No 15 KMT2A, STAG2, and  t(11:19); a8 Adverse risk per Yes Decitabine + CR Yes 14.1 Dead
SF1 MLL2 ELN venetoclax
7 MDS-EB2 Yes 27 PPM1D Deletion 7 10 Very high Yes Decitabine SD No 5.5 Dead
8 MDS-MLD No 1 NA 20g- 2 Low risk (score No Observation NA No 343 Dead®
9 MDS Yes 183 TP53 Complex 2 NA Yes Azacitadine NA No 1.9 Dead
10 MDS No 20 NA Monosomy 2 NA Yes Azacitadine sSD No 58.9 Alive
7
1 MDS Yes 42 NA Complex 2 NA Yes Azacitdine + SD No 237 Dead
venetoclax
12 MDS No 185 NA Complex 2 NA Yes Azacitadine CR No 13 Dead
13 Mast cell No 64 NA Monosomy NA NA No NA NA No 2 Alive®
leukemia 7
14 MDS No 41 NA Complex NA NA No NA NA No 07 Dead
15 AML No 61.1 NA Monsomy 7 NA Adverse risk per No NA NA No 0.5 Dead
ELN

NOTE. Risk stratification for MDS is per R-IPSS, AML per ELN, and CMML per CMML-specific scoring system with molecular features (CPSS Mol).

Abbreviations: axi-cel, axicabtagene ciloleucel; CMML, chronic myelomonocytic leukemia; CR, complete response; ELN, European Leukemia Network; HI, hematologic improvement; HSCT,
hematopoetic stem cell transplant; MDS, myelodysplastic syndrome; MLD, multilineage dysplasia; NA, not available; NR, no response; R-IPSS, revised international prognostic scoring system; SD,
stable disease; tMN, therapy-related myeloid neoplasms.

“Died of trauma.

“In hospice at data cutoff.

© LeitMed Campus Jain M. et al, JCO 2024 54



Longterm NRM results are also seen

5 LeitMed

with other CAR-T indications

a W infection [ Hemorrhage
@ Mslignancy W HLH
M CVvR @ unknown
H Neurctoxiclty/ICANS [@ Organ fallure, NOS
M crs [ Others

574 NRM events
(total n = 7,604 patients)

SEp R B MDS/AML .
B Carcinoma
W Respiratory fallure P
W Stroke/ischemic brain injury Prior/secondary
B cCardiac arrest O matgnancy, NOS
B Embolism
Cardiomyopathy
O Aortic dissection
0O cvr. NOS
© LeitMed Campus Cordas dos Santos et al

W covip-18
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O infection, NOS
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How to treat Post-CAR-T relapses? @ Leit)Med

N -
Anti CD3 Anti CD20 Bispecific
antibody

I:1 format bispecific =
(eg mosunetuzumab, Effector T- cell RS CcD20 Cancer cell
ondronextamab, 1:1 CD3 ‘}/ “

epcoritamab)

L] ° °
s
° °
Granzymes and Cancer cell
Anti CD3 Anti CD20 perforins death
Tcell
2:1 format bispecific 2:1 expanslon
(glofitamab)

T-cell binding, activation, expansion, T-cell mediated target cell death at low receptor occupancy

© LeitMed Campus 56



Overview of Clinically Available

CD20xCD3 Bispecific Antibodies*

Format

Technology

CD20:CD3
ratio

CD3 clone

CD20 clone

5 LeitMed

Campus

Fc silencing
mutations

Mosunetuzum IgG1 Knobs-into-holes 1:1 UCHT1v9 2H7 (same as Yes
ab (different Fabs) rituximab)
By-L1(same as

Glofitamab IgG1 Head-to-tail fusion 2:1 SP34-der. obinutuzumab) Yes
Controlled Fab- arm huCACAO 7D8 (shared by Yes (prevents
Epcoritamab IgG1 exchange 1:1 (SP34-der.) ofatumomab) FcyR and Clq

binding)
Odronexamab IgG4 Heavy chains with 1:1 REG1250 3B9-10 (shared by Yes

different affinity

ofatumomab)




Glofitamab in 3L+ DLBCL: Expansion

@ LeitMed

Campus
Cohort (2.5/10/30 mg)
Key Inclusion Criteria Characteristic N (%)
DLBCL NOS, HGBCL, transformed FL or PMBCL Median age, years (range) 66.0 (21 to 90)
>2 prior therapies (anti-CD20, anthracycline) DLBCL 110 (71.4)
Study Schema NHL subtype frFt 27 (17.3)
« N=154 HGBCL 11 (7.1)
*  Premedication: acetaminophen, anti H2, and dex or PMBCL 6 (3.9)
equivalent steroid . >6em 64 (41.6)
* Hospitalization on C1D8 (1 GLOFI dose) Bulky disease
>10cm 18 (11.7)
Median no. prior lines, (range) 3(2to7)
| D15: GLOFIT 10 mg | 2 prior lines 62 (40.3)
| D8: GLOFIT 2.5 mg | >3 prior lines 92 (597)
| D1: obinutuzumab | J Prior CAR T 51 (33.])
1 Prior ASCT 28 (18.2)
e
Refractory to prior CAR T 46 (29.9)
Dickinson MJ, et al. N Engl J Med. 2022;387(24):2220-2231 58
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Glofitamab: Responses and Outcomes D LeitMed

Campus

Endpoint IRC (N=155)* Landmark Analysis by Response at EOT

]w - = om o
CR, n (%) [95% CI] 62 (40) [32.2 to 48.2) 1_—‘_\_‘_‘_‘-.
| 80 1
ORR, n (%) [95% ClI] 80 (52) [43.5 to 59.7] g
! > -
Median follow-up, mos (rng) 18.2 (0 to 33) 3 © — % ness)
. i == NR (N=57)
Ongoing CRs, n/N (%) 42/62 (68) s PRIN=]
v o Censored
Median DoCR, mos (95% Cl) 26.9 (18.4 to NE) LI
*ITT population; Cl, confidence interval; NE, not estimable. 0 T T — T T T T T .
0 3 6 9 12 15 182 24 7 33
Follow-up period ) Time (months)
CR [N=45) 45 k74 26 24 19 18 7 5 1 1 NE
r NR (N=57) 57 4 3 2 NE NE NE NE NE NE NE
100 12M 18M 24M PR [N=8] 8 5 4 3 1 NE NE NE NE NE NE
100 moa-s
N "_""_"—\_._._._____I_
80 04,
=y %
o 5 601 S
2 £Eg -
: £50{ o sy
2 — CR (N=45) ",
E 40 a oo - NR (=57 Y
6 1~ PrR1=8) e ——————
57% e s  Censored | I,
20 0 r r r r r r r r r !
0 3 6 9 22 15 18 21 24 27 3
0 Time (months)
[INotyeseval [] Discontinued [l Death [llPD I NE [@ Remission EE{HEQ?} 2 B 3 H 2 g A 9 5 z NE
PR (N=8) 8 7 7 5 4 2 1 1 1 NE NE

© LeitMed Campus Dickinson MJ, et al. N Engl J Med. 2022;387(24):2220-2231 59



Glofitamab: Safety Profile (at the RP2D) ® Leit

AESI N (%)
Infections (all grades) 59 (38.3)
Grade =3 23 (14.9)
Neutropenia (all grades) 58 (37.7)
Grade >3 41 (26.6)
Febrile neutropenia (all grades) 4 (2.6)
Grade =3 4 (2.6)
Neurologic AEs (all grades) 59 (38.3)
Grade =3 5(3.2)
ICANS (all grades) 12 (7.8)
Grade =3 (CTCAE) 4 (2.6)8

© LeitMed Campus

CRA Characteristic n (%)
CRS (any grade) 97 (63.0)
Grade 1 73 (47.4)
Grade 2 18 (11.7)
Grade 3 4 (2.6)
Grade 4 2 (1.3)
Median time to CRS from C1D8, h (range) 13.6 (6.2 to 51.8)
Corficosteroid use 27/97 (27.8)
Tocilizumab use 31/97 (32.0)
CRS by Cycle and Grade
100 - Cycle 1 Grade 1
—_ Grade 2
? 80 - —
o 60d 545% o Grade 3
= —_— u Grade 4
= 404 30.4%
Dq_j S 26.8%
20 4 2.0%
0 0.9%
CiD8-14 CIDI5-21 €2 C3  C4+
2.5 mg 10 mg 30mg 30mg 30mg

Dickinson MJ, et al. N Engl J Med. 2022;387(24):2220-2231 60
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Epcoritamab in 3L+ DLBCL: Expansion

Cohort (0.16/0.8/48 mg)

Key Inclusion Criteria

¢ CD20+ B-NHL, including DLBCL, HGBCL, PMBCL, and FL
Grade 3B

¢ >2 prior therapies (anti-CD20, anthracycline)
* C1 step-up dosing, target dose 48 mg

Study Schema
* N=157
*  Premed: acetaminophen, anti H2, and prednisone x4

days post-dose
*  Hospitalization on C1D15 (1% full EPCOR dose)

EPCOR EPCOR
48 mg 48 mg

C1D15, 22: EPCOR 48 mg | EPCOR 48 mg

|C1D8: EPCOR 0.8 mg |

|CID1: EPCOR 0.16 mg| l

|

cr*

© LeitMed Campus

Thieblemont C, et al

5 LeitMed

Campus
N=157
Characteristic
(LBCL cohort)
Median age (range), y 64 (20 to 83)
Disease type, n (%)
DLBCL 139 (89)
De novo 97,/139 (70)
Transformed 40/139 (29)
Unknown 2/139 (1)
HGBCL 9 (6)
PMBCL 4 (3)
FL Gr3B 5(3)
Median n. prior lines (range) 3(2to11)
>3 Lines of therapy, n (%) 111 (71)
Primary refractory® disease, n (%) Q6 (61)
Prior ASCT, n (%) 31 (20)
I Prior CAR T therapy, n (%) 61 (39)
PD within 6 mos of CAR T 46/61 (75)
. J Clin Oncol. 2023;41(12):2238-2247. 61



Epcoritamab: Responses and Outcomes @ Leit)ied

ORR

Median Follow-up: 10.7 mos

Response All LBCL patients (n=157)

99 (63%) [95% Cl: 55 to 71]

CR rate

61 (39%)[95% Cl: 31 to 47]

100
90
80
70
60
50
40

CR rate (%)

30
20
10

0

© LeitMed Campus

BCR EPR

CART- CART- CART-
naive exposed  refractory
n=96 n=61 n=46

100
100

Campus

44
i 0
Median PFS, mo (95% CI) (3.0 107.9)
Complete responders in CR at 9 mos 89%

PFS (%)

*_‘\_H_“—""‘_'_'L_._

=~ CR (61/157; 39%)

PR (38/157; 24%)

== No response (58/157; 37%)

12

1‘5 1‘8

Thieblemont C, et al. J Clin Oncol. 2023;41(12):2238-2247.

3 6 9
Months
Median OS Not reached
OS at 12 mos, % (95% CI) 56.9
! (47.3 t0 65.4)
3 6 o M 18
Months
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Epcoritamab: Safety Profile

Neutropenia 28

Grade =3 21
Anemia 18

Grade =3 10
Fatigue 23
Diarrhea 20
Injection site reactions 20
ICANS 6

© LeitMed Campus

CRS Characteristic n (%)

@ LeitMed

CRS events, n (%) 78 (49.7)
* Gradel 50 (31.8)
* Grade?2 24 (15.3)
* Grade3 4 (2.5)
Median time to onset from first full dose, d 0.8 (20 h)
Median time to resolution from first full dose, d 2 (48 h)
Treated with tocilizumab, n (%) 22 (14.0)

CRS by Cycle and Grade

100
90 4
80 4
70 Grade 1 M Grade 2 Il Grade 3
ée; 60
8
=
S 50 27
o
30
20
04 13 25 2r2 14 15
0o L =I5 98 —r— —ii-
ciD1 c1D8 C1D15 Cc1D22 C2D1+

Thieblemont C, et al. J Clin Oncol. 2023;41(12):2238-2247.
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Odronextamab in Patients with

@ LeitMed

R/R B-NHL cemees
Odronextamab Dose Regimen o
D1 D2 D8 D9 DI15D16 D1 %
+ 5
0.2 0.5 2 2 10 10 ‘ e
Target Dose s Q2W Dose . DLBCL, No Prior CAR T
mg mg mg mg mg mg 2w
Characteristic (N=145) % or median (range) 5 . w H H .
Median age, years 67 (57 to 73) é T m I ml I
DLBCL 59 . |
FL 28 . 123 5 9111111)!}1‘15!61713!92 3 5 677 2 9!33331‘!53?\7!39 2 43
MCL 8 \ L DLBCL, No Prior CAR T
MZL 4 it
N. prior therapies 3 (2 to 5) i ‘ . II___ .....
E gl U |
Previous CAR T 29 o I I
"Double refractory (unti-m Ab and alkylators) 65 e I
© LeitMed Campus Bannerji R, Topp M.S.. Lancet Haematol. 2022;9(5):e327-e339. 64



CRS Mitigation and Incidence Across

CD20xCD3 BsAb Trials*

Population

Route (target dose) Mitigation strategies during Cycle 1

% Toci use

@ LeitMed

Campus

Stept-up Hospitalization Other G1 =G2 mG3 mG4
dosing
90  FL R/R IV (30 mg) Yes Optional | 8
Mosunetuzumab 39  B-NHL R/R  SC (45 mg) Yes Optionadl B 10
27  B-NHL,R/R  SC, rapid SUD (45 mg) Yes Optional = 0
154 DLBCL R/R IV (30 mg) Yes Mandatory Obinutuzumab n 32
Glofitamab
29  MCL R/R IV (0.6 to 30 mg) Yes Mandatory Obinutuzumab D | 24
Epcoritamab 157 LBCL, R/R SC (48 mg) Yes Mandatory Potst-d-c;se - 28
steroids
Odronextamab 145 B-NHL, R/R IV (0.5 to 320 mg) Yes Mandatory Split-dose M 5

© LeitMed Campus

15 30 45 60

*This table is not intended to be comparative; direct cross-trial comparisons should be avoided

Modified from: Falchi L, et al. Blood. 2023;141(5):467-480.
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PRIOR CAR-T — Complete remissions D Leit)Med

Campus

Epcoritamab Glofitamab Ondroextamab

o CAR-T naive: 42 % e CAR-T naive: 42 % e CAR-T naive: 35 %
e Exposed: 34 % e Exposed: 35 % e Exposed: 32.3 %

© LeitMed Campus 66



PFS After Late CAR-T-Cell Therapy D LeitMed

Failure by Treatment Group
(DESCAR-T Registry)

Bispecific Abs: 6-months PFS 77.5%, HR=0.188 (95% Cl, 0.069-0.509), P=.001

Lt ———— 1. Anti-PD1
£ 98 ————— 2: Bispecific Abs
o ’ 3: Chemotherapy
3 06 4: Lenalidomide
g . 5: Targeted drug
™ 04
b
g o2
n ¥ 1 +—+ ¥ 1
0.0 I
1 7 2 o
2 18 9 2 o
3 22 4 2 1 1 1 o
4 a1 12 5 3 1 1 o
5 16 4 1 0
0 6 12 18 24 30 36
PFS2 since 1st progression (months)
No. of Subjects Event Censored Median Survival (95%CL)
Anti-PD1 7 71.4 % (5) 286 % (2) 2901 NA)
Bispecific Abs 18 27.8 % (5) 72.2% (13 ) Not reached (5.8 ;: NA) |
emotherapy 22 81.8 % (18) 18.2 % (4) 25(1.6, 3.9)
Lenalidomide 41 85.4 % (35) 146 % (6 ) 3.9(25:5)
Targeted drug 16 56.3 % (9) 43.8 % (7 ) 55 (1.9 NA)
© LeitMed Campus * BTK Inhibitors, MALT-1 inhibitors, anti-CD19, anti-CD38, second CAR T-cells infusion, others 67

Erbella F, et al. Blood. 2022;140(Suppl 1):1325-1327.



Onkopedia Guidelines 2024 D LeitMed

Campus

Diffuses groBzelliges B-Zell Lymphom
Rezidiv / Refraktaritat

T =

i

CAR-T-fhig
Primar refraktar/ frihes [ Spatrezidiv (>12 Monate) l
Rezidiv (£12 Monate) l l = -
Nicht-

CAR-T Zellen Hochdosisfahi icf5hi
(Axicabtagen-Ciloleucel, g Hochdosisfahig
Lisocabtagen-Maraleucel) i = i bl

Polatuzumab + BR
Platinhaltige Salvage oder
Hochdosistherapie Tafasitamab + Lenalidomid
mit autologer SZT oder
g Immunchemotherapie
L | L

Refraktaritat/ Refraktaritat/ Refraktaritat/
Rezidiv Rezidiv Rezidiv
Epcoritamab AR-T
Allogene SZT oder gelplten CAR-T Zellen
Glofitamab

g

© LeitMed Campus 68



Y LeitMed

Campus

Q&A-Lounge:
Offene Fragerunde




Q&A-Lounge ® LeitMed

Campus
Fragen Sie die Experten!

Prof. Borchmann Prof. Boll Prof. Topp
(UK Koln) (UK Koéln) (UK Wiirzburg)
« Therapievorbereitung + Akut-Toxizitat + Langzeit-Toxizitat
(bridging therapy) + infektidse + Sekunddrmalignome
Komplikationen « Rezidivtherapie

© LeitMed Campus 70



® LeitMed
Campus

Vielen Dank fur Ihre Teilnahme.
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Y LeitMed

Campus

So schlieBen Sie die CME
erfolgreich ab:

O zu den Vortragsfolien ® zum Vortragsvideo B zum Wissenstest < |

+ Bearbeiten Sie das gesamte Fortbildungsmaterial.
» Absolvieren Sie den Wissenstest mit mindestens 70 % richtigen Antworten.
» Geben Sie uns ein kurzes Feedback Uber den Feedbacklink.

« Ihre Teilnahmebestatigung wird unter *Meine CME” fir den Download hinterlegt.

© LeitMed Campus 72



5 LeitMed

Campus

Hinweis: weitere CME der Reihe

CAR-T-Zelltherapie — Grundlagen & Patientenidentifikation

aufgenommener Fachvortrag mit Prof. Dr. Penack, 2 CME-Punkte, hier klicken

CAR-T-Zelltherapie - Uberweisungsprozess & ambulante Nachsorge

aufgenommener Fachvortrag mit Prof. Dr. Penack, 2 CME-Punkte, hier klicken

Es wird empfohlen, alle Kurse zu durchlaufen, es ist jedoch nicht verpflichtend. Jede CME kann einzeln

absolviert werden. Insgesamt kénnen bis zu 6 CME-Punkte erworben werden.

© LeitMed Campus 73


https://campus.leitmed.de/kurs/car-t-zelltherapie-reihe-teil1-grundlagen-und-patientenidentifikation
https://campus.leitmed.de/kurs/car-t-zelltherapie-reihe-teil2-ueberweisung-und-nachsorge
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