TIL, TCR ou CAR: Qual a melhor opcao?

Dr. Gustavo Schvartsman

Oncologista Clinico
Hospital Israelita Albert Einstein

&

ALBERT EINSTEIN
ENSINO E '»'I.I\ 5 A



Terapia Celular Adotiva para Tratamento

de Cancer

Tumor Infiltrating
Lymphocytes (TIL)
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TCR and chimeric antigen receptor (CAR) structures
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Adoptive T-cell therapy to treat cancer

Endogenous T cell TCR-transduced T cell
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Tumor Infiltrating Lymphocytes

Personalized Immunotherapy

Select and
expand to
10" cells

Steven A, Rosenberg
National Cancer Institute, NIH

specific tumor

recognition
Culture with
6000 IU/mLIL-2

Rosenberg, S. Science, 2015

Fresh digest One week Two weeks
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Tumor Infiltrating Lymphocytes

Utiliza células T endogenas encontradas em
tumores solidos, no contexto do paciente

Se beneficia de um microambiente tumoral rico em
TILs

Selecao timica — menos células auto-reativas
Multiplos antigenos

€ TILs tendem a expressar altos niveis de
checkpoints, como PD-L1 (inibicado em conjunto?)
€3 Tratamento autdélogo apenas

€3 5-7 semanas de confeccao
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Preparo e Tratamento com TILsS

Pre-REP

REP

*Tumor excised, an attempt is

made to grow TILs (5 week
culture)

*Successful TIL culture will
grow a minimum of 50 million
TIL

*Current success rate of
around 65%

*TILs are cryopreserved

Lymphodepletion

< P
TIL rest REP cytoxan  fludarabine
AN —A— A —— O )
: | D “: i } " High-dose * < High-dose
-7 -14 W 3 -5 -1 o2 ., 2
L o | |1 - I
*TILs are thawed, rested and rapidly LI T ! J J ’
expanded over 14 days 0 1 5 21 2 26
*Patient is admitted to hospital on day 7 of
the REP and undergoes lymphodepletion *Patient is infused

+2 cycles of HD IL-2 completed
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Resposta a TILs em melanoma metastatico

MDACC
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Months after treatment

TIL therapy produces durable clinical responses in late stage melanoma patien@
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Resposta a TILs em melanoma metastatico
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Resposta a TILs em melanoma metastatico
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Resposta a TILs em melanoma metastatico

Laboratoério central para protocolo multicéntrico:
» Moffitt; Yale; James Graham; Earle Chiles
» Pacientes refratarios a anti-PD1

. Waterfall of Response
Table 3. Efficacy 0 oM e
; PATIENTS. N=14 3
RESPONSE ; o =
n (%) E
O repone w4 : "-ﬁull!l
Disease Control Rate 9 (64%) ?
Complete Response | (7%) O
Partial Response 3(21%) _ .
‘ 2 3 4 5 7
Stable Disease 5 (36%) — Subject Number
PR for
Progressive Disease 4 (29%) Y 4 2 m
NOH-EV.’!ILHbIC | l.lwol Abbreviations: CR. complete response; PD, progressive disease ; PR, partial response SD. saable disease
—_— — — Data Cut 24APR2017

Sarnaik et al. ASCO Annual Meeting, 2017
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Antigenos reconhecidos por TILs
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Resposta a TILs em outros tumores solidos

Clinical response to TIL therapy reported for:
- Metastatic HPV* cervical cancer (5/18 patients, 2 CRS)
- Metastatic HPV+ HNSCC (1/5)
- Metastatic uveal melanoma (7/21, 1CR)

Baseline 5 Months 46 Months
Testing for E6 and E7 reactivity T cell rapsd expansion : '

T cells cultured from

tumor fragments
i (

u T cell infusion
<

Cyclophosphamide 60 mg/Kg x 2
+ fludarabine 25 mg/mix 5

followed by aldesleukin
¥ |', -~

Stevanovic S, et al. Treatment of metastatic human papillomavirus-associated epithelial cancers with adoptive transfer of tumor-infiltrating T cells. ASCO <.'.)
Annual Meeting, 2018

Tumor
excision
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Antigenos reconhecidos por TILs

Adoptive Transfer of KRAS G12D-Specific TIL M

A KRAS G12D Reactivity of Infision Product
KRAS WT KRAS G12D KRAS WT KRAS G120 KRAS WT KRAS Gi2D

Mutation targeted; KRAS G12D " et S Mttt oo
HLA restricting the response; ¥ STy

HLA-C*08:02 allele

TIL reactive to a mutation that
Is shared between patients
lead to clinical benefit

Tran E et al. N Engl J Med 2016;375:2255-2262




Antigenos reconhecidos por TILs

22 months
Pre-treatment post-treatment

Mulher, 48a, Ca de mama HR+, HER2-
Quimiorefrataria
Recebeu TILs autdlogas contra
mutacoes:

« SLC3A2

« KIAA0368

« CADPS2

- CTSB
+ Pembrolizumab

inpatient bt T sl

‘Cwbphosahsmdeeo mgkg Fludarabine m Pembrolzumab 2 Q (7 dosee) ALBERT EINSTEIN
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Zacharakis et al. Nature Med, 2018 SN



Mecanismos de resisténcia as terapias celulares

Maximal impact on
therapies targeting
only one antigen
such as TCR-
transduced T cells
and CAR-T cells

Impacts all types of
T-cell therapies

Tumor Heterogeneity
Is the antigen targeted expressed by every tumor cell?

Antigen loss

Example; CD19 CAR-T:

Characterization of CD19 status at the time of relapse showed that
1 patient had a CD19+ recurrence and 15 patients had CD19- (3
with concomitant CD19+ blasts); 6 patients had unknown CD19
status.

HLA downregulation

Any loss or downmodulation of the antigen processing and
presentation machinery will lead to a deficient recognition by T
cells

Example; Specific loss of HLA-C*08:02 allele after infusion of
KRAS G12D specific, HLA-C*08:02-restricted TIL

Upregulation of immunosuppressive factors such as PD-L1




TIL, TCR ou CAR-T: Qual a melhor opcao?

TCR-
TIL transduced T CAR-T bt
cell
Tissue required tumor blood blood
Manufacturing time 2 weeks

Number of tumor
antigens targeted
Targets selected

multiple

tumor antigens == ==

Antigen receptor selected to be :

affinity moderate high ultra high
cell surface | cell surface

and and
Targetable antigens | intracellular | intracellular
up to
Number of cells 150x10° " Moderate
infused very high
Demonstrated
effectiveness in solid Yes
tumors %
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TIL, TCR ou CAR-T: Qual a melhor opcao?

Para Linfomas/Leucemias CD19+: CAR T
Para mieloma multiplo: BCMA CAR-T cells

Para melanoma: TIL

Para os demais; the jury is still out. Evidéncias de
seguranca e eficacia de TILs em diversos tumores
solidos, mas poucos pacientes. TCR em situacoes
restritas (NY-ESO-1)
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Take home message

« Terapia celular pode levar a respostas profundas e

duradouras em populacéao refrataria a tratamentos
convencionais

« Comercializacao é viavel

* Melhor compreenséo de antigenos e mecanismaos
de resisténcia sao necessarios
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