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“Declaracao de interesses”

* Nao tenho conflito de interesses... nem interesse em promover conflitos!

 Participei em varios “advisory boards” com diferentes companhias:

* Gilead, Novartis, Amgen, Roche, Pfizer, Takeda, Abbvie, Eusapharma, Janssen, MSD,
BMS, Incyte, Astellas, AstraZeneca



Terapias Avancadas: definicao

* As Terapias Avancadas consistem na utilizacao de medicamentos
inovadores os ATMPs (Advanced Therapy Medicinal Products) criados
a partir de genes, células ou tecidos.

A Hematologia tem sido pioneira em avancos terapéuticos, incluindo
a introducao e utilizacao de ATMPs



Terapias Avancadas em Hematologia

12 “Avanco Terapéutico” - 1956
- Alotransplante de Medula Ossea -"o 12 ATMP”

* O alotransplante de medula 6ssea, realizado com
sucesso pela primeira vez em 1956, representou a
primeira utilizacao de um “ATMP” na pratica clinica

* E. Donnall Thomas foi o pioneiro da introducao dos
ATMPs o que |he valeu o prémio Nobel da Medicina
em 1990

Edward Donnall Thomas, prémio Nobel da Medicina em 1990
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Terapias Avancadas em Hematologia

22 “Avanco Terapéutico” - 1988
- acido all trans retinoico na LMA promielocitica
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Huang Meng-er, Shanghai Institute of Hematology, Blood, Vol 72. No 2 (August). 1988: pp 567-572



Terapias Avancadas em Hematologia
32 “Avanco Terapéutico” - 1997

Rituximab - atc monoclonal simples anti CD20

* Anticorpos Monoclonais
conjugados
 Gentuzumab, Brentuximab, etc

* Anticorpos Monoclonais
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* |pilimumab, Pembrolizumab,etc
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Terapias Avancadas em Hematologia

42 “Avanco Terapéutico” - 2001
Imatinib — Leucemia Mieldide Cronica Ph+

“O conceito de terapéutica alvo”
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Cohen, Clin Cancer Res 2002;8:935-942



Evolucao das Terapéuticas Avancadas (ATMP)

®PE BEAM-201: NCT05885464 ©® Obecabtagene
Base-edited CD7-targeted autoleucel
® Tisagenlecleucel BE-CAR7:NCT05397184 CARTcells CD19-targeted
CD19-targeted Base-edited CD7-targeted CAR T cells CAR Tcells
® Base editing e ross ® Idecabtagene vicleucel .lfgril\zﬁiﬁltrating
BCMA-targeted CAR T cells lymphocytes

® ZFNs and TALENs

2019 2020 2024

® CRISPR-Cas9 @ Axicabtagene ciloleucel

CD19-targeted CAR T cells @ Ciltacabtagene autoleucel

BCMA-targeted CART cells

® Brexucabtagene autoleucel ® Lisocabtagene maraleucel
CD19-targeted CAR T cells CD19-targeted CAR T cells

@ Afamitresgene autoleucel
MAGE-A4-targeted
TCR-redirected T cells

BE CAR-33: NCT05942599
Base-edited CD33-targeted
CART cells

IO Accessibility of technology @ FDA approval of T cell therapy (no gene editing) Start of clinical trial testing BE-engineered T cellsl

Base editing (BE)
Prime editing (PE)
Petri K, D'Ippolita E, Kunkele A, Kéhl U, Busch D, Einsele H, Hudecek M. Nature Reviews Clin. Oncol. 2025 % Fraunhofer
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Pipeline of gene, cell, and RNA therapies

4,238 therapies are in de\“,feloprnentr Pipeline therapies by category

ranging from preclinical through
pre-registration
« 2,117 gene therapies (including
genetically modified cell therapies
such as CAR-T cell therapies) are in

development, accounting for 49% of
gene, cell, and RNA therapies

* 944 non-genetically modified cell
therapies are in development,
accounting for 22% of gene, cell, and
RNA therapies

Gene therapies B RNA therapies M Cell therapies (non-geneticall modified)

Gene, Cell, & RNA Therapy Landscape Report
Q4 2024 Quarterly Data Report
American Society of Gene + Cell Therapy 9



Terapias Avancadas em Hematologia
52 “Avanco Terapéutico”
Células CAR T na LLA e LNH DGCB (22 ATMPs)

As células CAR T sao linfocitos T geneticamente modificados através da
introducao de um receptor quimérico (Chimeric Antigen Receptor T cells)

cD28
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CAR vector construct
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Titov et al. Cell Death and Disease (2018) 9:897 10



Potenciais alvos terapéuticos das células CAR T

B-ALL

Follicular lymphoma
DLBCL

Mantle cell lymphoma

| B AnticDior
< /-_‘

Multiple myeloma I——

Matthias Totzeck, European Heart Journal (2022) 00, 1-13

Anti-ROR2 e\w HIV (gp120)

Anti-CEA “\)/

Glioblastoma

Gastric cancer

{

Q /{ Mesothelioma I
t >| Ovarian cancer

Renal cell carcinoma
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CAR Ts em hematologia: anti - CD19

Anti-CD19 CAR

scFv (FMCé63)
Hinge/Transmembrane
00000000000000000

jioooooooo.oo.ooo..

Signal @ 4-1BB

Signal 1: CD3(¢

- Kymriah: Tratamento de adultos ¢/ LNH agressivo de células B resistentes a pelo menos 2 linhas de QT. Tratamento de
criancgas e adultos jovens até aos 25 anos com LLA refrataria ou em recidiva.

- Yescarta: Tratamento de adultos ¢/ LNH agressivo de células B resistentes a pelo menos 1 linha de quimioterapia e linfoma
nao Hodgkin primario do mediastino.

- Tecartus: Tratamento de adultos com LNH de células do manto em recidiva apds 2 linhas e LLA
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nejm 377;26 December 28, 2017 Blood advances 9 MAY 2023 « VOLUME 7, NUMBER 9



CAR Ts em hematologia: anti - BCMA

cD137 CAR T cell targets

CD38
(Daratumumab?,
Isatuximab’, MOR202)

PD-L1

(Durvalumab)

SLAMF-7

(Elotuzumab?)

@ Bcma

Kappa light chain

\

v

CXCR-4

J. Clin. Med. 2020, 9, 3577
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Ciltacabtagene autoleucel - Carvykti®
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Diferencas entre CAR T CD-28 e 4-1BB

Day 7 Day 14

O CD28 promove o crescimento de

células T CD8+ de memoaria efectoras
- metabolismo glicolitico
- mais rapido, 4h para destruir a célula tumoral
- menor persisténcia no tempo

287

O 4-1BB favorece o crescimento de células T CD8+ de

memoria central BBL
- metabolismo respiratorio (ciclo de Krebs)
- mais lento, 9h para destruir a célula tumoral
- maior persisténcia no tempo

Omkar U. Kawalekar, Immunity 44, 380-390, February 16, 2016



Eficacia do CAR T a longo prazo (potencial de cura):

LNH difuso de grandes células B

Axicabtagene

100

- 5-year OS 42.6%
- 5-year PFS 31.8%

Progression-free survival (%)

Median PFS (25% Cl), months

Progression-free survival (%)

0 5.9 (3.3-15.0)
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
Months
No. atrisk 101 58 46 44 40 39 39 39 38 35 35 33 31 27 24
(censored) (0) (M (1) (1) (M W] (1) m 4] (4] 4] 2) (3) 7) ()]

60 64

Number at risk
(number censored)
All patients 115 (0)

" 0
(22) (32

Sattva S. Neelapu, Blood 11 MAY 2023 | VOLUME 141, NUMBER 19

100
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80~
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304
20—
10+

Tisagenlecleucel

3,7-year 0S 49,1%
3,7-year PFS 38,2%

Median 2-9 months (95% Cl 2-3-5-2)

47(11) 38(13) 36(14) 31(16) 31(16) 30(17) 26(19) 24(21) 21(24) 21(24) 21(24) 11(33)

Time from infusion (months)

2(42) 1(43) 0(44)
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T cell Specific Factors

Inadequate central memory and/or
stem central memory CAR T cells;
pre-manufacture T cell dysfunction
due to disease or prior therapy;
inadequate cytokine profile; paucity
of CD4 CAR T cells; insufficient CAR
T cell expansion or persistence.

!.@m

Immunosuppresswe
cytokines
(TGF[i IL-10)
Myeloid Derived

Suppressor Cells

PD1 checkpoint
blockade

P H

Disorganized tumor vasculature
In patients with large masses, it is
difficult for CAR T to migrate into the
tumor.

Michael Spiotto, Sci Immunol. 2016 September ; 1(3)
Michael Byrne, Biol Blood Marrow Transplant 25 (2019) e344e351,

B-cell Lymphoma CAR T-cell

Host or Tumor Factors

Upregulation of negative regulatory g
receptors on CAR T cells or ligands CD19 Epitope Loss
on tumor or microenvironment; high Loss of CD19 epitope by
tumor burden and inadequate target uncertain mechanisms in
to effector ratio. lymphoma.



Como aumentar a eficacia do CART?

CAR formats

3" Gen 4" Gen Next Gen

[ 12 g _
qostim2 [ ‘. w2rp [ ﬁrin
I NF"; IL-18 -

Costim 2: L/‘
4-1BB J:IL—1 2/18
cD27
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0X40

Frontiers in Immunology, 06 March 2023

Viral
Cell Isolation l T-cell Activation ' Transdiotion

[ | O

Final Product
Formulation

& ° 16

Lentiviral
Transduction

sy —
] Created in BioRender.com bio

* Processo simplificado < tempo de cultura “ex vivo” (24h),
< tempo de producao final para < 2 dias

e A Plataforma T-Charge ™ preserva as células T naive e

“stem cell memory T” (T .,,) cells no produto final, aumentando

a resposta e a persisténcia no tempo
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CAR T mais complexos, 32 e 42 geracao

“Armed trucks”
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Frontiers in Immunology, 06 March 2023
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blocker

Macrophage (M1)

£
9
&
Macrophage (M2) Qc}“/

OrexiCAR T cell

Blood (2023) 141 (16): 2003-2015. 18




Phase | Trial of huCART19-IL18 Cells
Presented by Carl June, Strasbourg #CAR T25

1004 [1 Partial Response

a. TRUCK

Tumor cell Sustained Complete Response At A Micro-Dose Of
3 Million Cells

[ Complete Response

Patients (%)

PRE-TREATMENT POST-TREATMENT
7/20/2021 10/18/2021

LBCL FL MCL
(N=12) (N=6) (N=3)
C. Overall Survival

56 y.0. woman
Dx: follicular lymphoma/DLBCL

Antitumor - |\ Prior lines of therapies: 9 including BEAM auto-transplant

1.00
Cytokines * (PD), axi-cel (PD), blinatumomab (SD) 3 075 _\——l—|—
e
huCART19-IL18 treatment ¢/b transient grade 1 CRS, but no o s
need for toci or steroids 3
AN 6 0.25
1 Response: Continued CMR on M3, M6, M9 & M12 by PET/CT
(i' : M ) 0.00 mOS: NR (90% Cl: NR-NR)
i—’ 0 3 6 9 1215 1821 24 27 30

Months since huCART19-IL18 infusion
i % 2
Svoboda UNPUBLISHED No.atRisk 2121191514 11 9 7 7 4 3

Engineered T cell
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CAR T alogénico

“O desafio das patologias de células T”

A Allogeneic T Cells
Automated Manufacture

T cells obtained e Base editing o Lentivirus (LV)
from healthy « mRNA base editor transduction

volunteer donor » sgRNAs (targeting CD52,
; \ TCRap, and CD7)

o Quality control \
ﬂ Lﬁ7 r - 4 Infusion

given to multiple
recipients

Termination of
CD52, TCRap, and CD7

expression
- BE-CAR7
D52 7= @
PR i oo, =
kot N T~y
el Cytidine ——&3/\Modified o Evade serotherapy (no CD52)
TCRap deamination Cas9 protein « Prevent GVHD (no TCRep) ol »;' E
enzyme « Avoid fratricide (no CD7) Wi o

Base editor

Robert Chiesa, N Engl J Med 2026;394:152-65. 20



CAR T “in vivo”

Sem necessidade de aférese ou linfodeplecao

VivoVec Particles

T in vivo ransduction

f CAR-T cell antitumor

functionality
:4 » L0 Y
Mo S
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CAR T ol

(D3

In vivo generation of CAR T cells in nonhuman primates

Intra-nodal delivery of VivoVec

In vivo CAR T cell generation

A
;Prrmpc!ion 3 DQ, 10

with VivoVec

CAR meoedisted

8 cefl death

B cell depletion

(D2

Christopher J. Nicola, Blood, 29 AUGUST 2024 | VOLUME 144, NUMBER 9
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Conclusao

. . . Median cost 395.160,00€*
Os ATMPs constituem mais um importante passo (97% is the price of CAR T)

no tratamento das doencas oncologicas

=

* N3o sao solucao para todos os casos, mas tém
ainda um potencial enorme de evolucao

* A classificacao como medicamento introduz uma o Tl32]
carga burocratica no processo de ool
regulamentacdo/aprovacao que os torna

extremamente dispendiosos

. The Economist 2017
* O elevado custo dos ATMPs vai exercer forte

presséo no SNS e dlfflcultar O acesso *S. Chacim, published 09 Dec 2022 PLOS ONE 22
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