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INTRODUCCON: Ciclo de cancer e inmunidad

4, Trafficking of T cells to
w, tumours (CTLs)

3. Priming & activation
(APCs & T cells)

5. Infiltration of T cells into
tumours
(CTLs, endothelial cells)

2. Cancer antigen presentation
(dendritic cells/APCs) 6. Recognition of cancer cells by
T cells

(CTLs, endothelial cells)

7. Killing of cancer cells

1. Release of cancer cell antigens d
(immune & cancer cells)

(cancer cell death)

Adapted from Chen & Mellman 2013, Immunity




INTRODUCCON: Sinapsis inmunolégica
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INTRODUCCON: Sinapsis inmunolégica

Activating Signals Inhibitory Signals

Checkpoint
inhibitors

T-Cell Stimulation T-Cell Inhibition

Meliman L et al. Nature. 2011430480 489



INTRODUCCON: Mecanismos de Escape Tumoral (Inmuno-edicién)

Elimination Equilibrium Escape
(cancer immunosurveillance)  (cancer persistence/dormancy) {cancer progression)

Repertorio de células T
defectuoso.

1
Pérdida de presentacion
antigénica.

Geneticinstability and
immunoselection (ie, editing)

VEGF

Microambiente tumoral
inmunosupresor

Chronic inflammation

Vesely MD ot 3. Arvw



INTRODUCCON: Historia de la Inmunoterapia \u, &
. £ 7%
2015 — 1er virus

oncolitico en

1997 - 1er Ac melanoma
2010 - Sipuleucel

1863 — Relacion

cancer y sistema 1976 -BCG en monoclonal, ,
inmune Ca. urotelial Rituximab T en Ca. prostata
1796 = Jenner, 1985 — IFN en 1992 - IL2 2011 — anti-CTLA4
vacuna contra la Tricoleucemia en Ca. renal en Melanoma
viruela
2014 —anti-PD1
En melanomay
CPNCP

2016 — anti-PDL1
en Ca. Urotelial

Elert E. Nature. 2013;504:52-S3



INTRODUCCON: Tipos de Terapia Celular Adoptiva
Bonor Lymphodepleted host
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A. Sukari, et al. Critical Reviews in Oncology / Hematology 136 (2019) 1-12



INTRODUCCON: Potenciales dianas - TAA (Antigenos Asociados a Tumor).

Target Tumour type

CAIX Renal
CEA Colorectal
CEACAM, Gastrointestinal
EGFR Cholangiocarcinoma
CD133 Cholangiocarcinoma

ErbB2 (HER2)

Folate Receptor

Colon

Ovarian

Target Description
BCMA TNF receptor s-.;perfamily mfamber
B cell maturation protein
CD20 Membrane spanning 4 domains Al
Ccb22 SIGLEC2
CD138 syndecanl
CD123 Interleukin 3 receptor subunit o
CD38 CD38 molecule
Igk chain Immunoglobulin k locus
Fucosyltransferase 3 (Lewis blood
LeY
group)
NKG2D ligand Killer cell lectin like receptor
A S .
ROR1 eceptor tyrosine kinase like
orphan receptor
WT1 Wilms tumour antigenl

v Expresion limitada en tejidos

normales.

v Inmunogenicidad.
v' Papel en la progresién tumoral.

GD2 Neuroblastoma
HER2 Glioblastoma
IL13-Rax2 Glioblastoma
L1-CAM Neuroblastoma
Mesothelin Serous ovarian
MuC1 Seminal vesicle
PSMA Prostate
TAG-72 Colorectal



INFUSION DE LINFOCITOS T INTRATUMORALES (TILS)

Donor

v No precisa diana antigénica.
v" Poblacion policlonal — reconocen multiples Ag — Gtil en
heterogeneidad tumoral.



INFUSION DE LINFOCITOS T INTRATUMORALES (TILS) - LINFODEPLECION

Peripheral blood cell count
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Rosenberg & Restifo Science 2015




INFUSION DE LINFOCITOS T INTRATUMORALES (TILS) - LINFODEPLECION

v" Componente importante de la Terapia Celular Adoptiva.
v" Aumenta la eficacia del tratamiento.
v" Mecanismo fisio-patoldégico no conocido por completo.

o Deplecion de células inmunosupresoras (MDSC y T reguladoras
CD4+/FOXP3+).

o Aumento de niveles de citoquinas homeostaticas que promueven
proliferacion de linfocitos T y su supervivencia (IL-15).

o Favorece traslocaciéon bacteriana a través de barreras mucosas =
activacion de células presentadoras de antigenos a través de

receptores Toll-like.

Rosenberg & Restifo Science 2015



INFUSION DE LINFOCITOS T INTRATUMORALES (TILS) - LINFODEPLECION

VOLUME 34 - NUMBER 20 - JULY 10, 20186

JOURNAL OF CLINICAL ONCOLOGY OR1GINAL REPORT

Randomized, Prospective Evaluation Comparing Intensity
of Lymphodepletion Before Adoptive Transfer of
Tumor-Infiltrating Lymphocytes for Patients With

Metastatic Melanoma

Stephanie L. Goff, Mark E. Dudley, Deborah E. Citrin, Robert P. Somerville, John R. Wunderlich, David N. Danforth,
Daniel A. Zlott, James C. Yang, Richard M. Sherry, Udai S. Kammula, Christopher A. Klebanoff, Marybeth S. Hughes,
Nicholas P. Restifo, Michelle M. Langhan, Thomas E. Shelton, Lily Lu, Mei Li M. Kwong Sadia Ilyas,

Nicholas D. Klemen, Eden C. Payabyab, Kathleen E. Morton, Mary Ann Toomey, Seth M. Stemberg, Donald E. White,
and Steven A. Rosenberg



INFUSION DE LINFOCITOS T INTRATUMORALES (TILS) - LINFODEPLECION

r'u“‘.n il AT
Charactanatc MhAA, 1.200 TBI I
Patients 81 60
Saw Gl
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Norm-A2 32 63 28 152)
Staget B3
Mia 3 8) - AR
Mib B &G B8 (16)
Mic 4D (78 36 (72
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anti=PD-1
Adjuvant (TFN-m, Vaccine, 70 oo LLE g ] B
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INFUSION DE LINFOCITOS T INTRATUMORALES (TILS) - LINFODEPLECION

Progression Free Survival
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Goff et al., J Clin Oncol 2016



INFUSION DE LINFOCITOS T INTRATUMORALES (TILS) - LINFODEPLECION

NMATIL NMA + 1200cGy TIL
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24% de respuestas completas (12 pacientes en cada rama).
FUP 40.9 meses: SOLO 1 paciente progreso.

Goff et al., J Clin Oncol 2016



INFUSION DE LINFOCITOS T INTRATUMORALES (TILS) - REQUISITOS

v" Lesidn facilmente accesible y resecable.

v" Infra-estructura (ingreso hospitalario, UCI, colaboracién
multidisciplinar...).

v" Paciente “fit”:

o Proceso de 4-5 semanas.
o Intensidad del régimen quimioterapico.
o Efectos secundarios potencialmente fatales.




MODIFICACION DE TCRS

. " “ ] ‘
‘ . Peripheral blood . . . " |
TCRT < ymphooytes WGy ‘ Epansion ‘\ —
_J‘. TR spacie for TAA »
- v" Mediado por MHC.
A Endogenous TCR B Genetically modified TCR

v Requieren
mecanismos de
procesamiento
antigénico intacto.

v" Util en dianas Ag
intracelulares.

T cell

CD3 complex
CD3 complex

Sharpe et al. Disease Models & Mechanisms (2015) 8, 337-350



CELULAS CAR-T

Dominio extracelular — 1
sola cadena derivada del
segmento variable de
una lg.

Dominio espaciador vy
transmembrana.

Dominio intracelular —
dominios de senalizacion
del TCR.

v Independiente de MHC.
v Dianas antigénicas en la superficie

tumoral.

v" Proteinas, carbohidratos, gangliésidos.

A. Sukari, et al. Critical Reviews in Oncology / Hematology 136 (2019) 1-12
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CAR-T - Seleccidn y subpoblaciones de células T

Memory (xx
function .

Memory Stem T cells:

v Auto-renovacion y proliferacion.
v" Diferenciacion.

v Persistencia.

Sharpe et al. Disease Models & Mechanisms (2015) 8, 337-350

Effector
function




TOXICIDAD

On-target, on-tumour

v

v

On-target, off-tumour
T cell Therapy

Off-target, off-tumour

v

Genotoxicity

v

Conditioning Therapies

Adapted from Kalaitsidou et al Immunotherapy 2015

v

Cytokine release syndrome
Tumour lysis syndrome

Non-tumour tissue damage
?Neurotoxicity

Non-specific Infusion
reaction,

MDSC activation,
endogenous TCR activation

Not reported to date

Neutropenia, IL2 toxicity,
Neurotoxicity



TOXICIDAD - Sindrome de Liberacion de Citoquinas (CRS)

Gl Skin Respiratory |
Constitutional * Nausea/vomiting « Rash e Tachypnea ( *"l
« Fever + rigors * Diarrhea * Hypoxia
« Malaise/fatigue * Anorexia » Pulmonary edema
* Myalgias /
+ Arthralgias
« Headache -— -
CRS symptoms Coagulation
> | « Elevated D-dimer
Cardiovascular % ] -
Tachycardia Hepatic dysfunction Renal dysfunction
Hypotension « Transaminitis | |
Capillary leak * Hyperbilirubinemia * Azotemia 3{

Widened pulse pressure
Increased cardiac output (early)
Potentially diminished cardiac output (late)

IFN-gamma, GM-CSF, IL-6,

IL-8, TNFalpha

Riegler et al Therapeutics and Clinical Risk Management 2019:15



TOXICIDAD - CRS: Gradacion y Manejo

CRS grade 1
« Fever, myalgia, malaise,
headache

« Vlonitor fluid status
* Empiric treatment for febrile neutropenia

CRS grade 2
+ Hypotension
0 Fluid responsive

0 Responsive to 1 low-
dose pressor

« Hypoxia
0 <40% O, required
« GGrade 2 organ toxicity*

CRS grade 3
« Hypotension requiring
0 Multiple pressors
0 High-dose pressors
» Hypoxia
0 =240% O, required
« (Grade 3 organ toxicity,
grade 4 transaminitis®

Older patient or

No

h

= Supportive care
o Antipyretics, analgesics

» Closely monitor all organ functions,

considerable
co-morbidities

Yes

h

including cardiac function
« Supportive care

HIPOXIA
HIPOTENSION

« Supportive care

CRS grade 4

« Mechanical ventilation required
» Grade 4 organ toxicity, except transaminitis®

hd

+ Tocilizumab +/— corticosteroids

Riegler et al Therapeutics and Clinical Risk Management 2019:15




TOXICIDAD — Neurotoxicidad

v Asociado al Sindrome de Liberacion de Citoquinas.
v Cefalea, confusion, delirio, trastornos del lenguaje, edema cerebral.

v" Mecanismo fisio-patoldgico no conocido por completo.

Tocilizumab 4-8 mg/kg (max 800 mg)

Systolic blood pressure <%0 mmHg Norepinephrine =2 pg/imin beyond FiO, =50% for more than 2 hours

despite norepinephrine 48 hours

Left ventricular ejection fraction <<40% Creatinine =2.5-fold increase Impending intubation

aPTT =2x ULN Significant bleeding Creatine kinase =5x ULN for more than 2 days

Methylprednisolone 1-2 mg/kg every 12 hours

CR35 toxicity not responsive to tocilizumab

Dexamethasone 10 mg every 6 hours (max 8 doses or resolves to = grade |) I

Grade 3 NT (except headache) Grade 4 NT, any duration Any peneralized seizure

lasting =24 hours
Abbreviations: CR5, oytokine release syndrome; CAR, chimeric antigen receptor; aPTT, activated partial thromboplastin time; ULM, upper limit of normal; NT, neurotoxicity.

Riegler et al Therapeutics and Clinical Risk Management 2019:15



TOXICIDAD — Neurotoxicidad

Mujer de 52 anos.
Carcinoma epidermoide de cérvix estadio IV.
EC TILs.

24 horas tras finalizar la infusidn de la ultima dosis de IL-2 presenta
convulsidn ténico-clénica generalizada.

Sindrome de liberacion de
citoquinas (CRS) grado 2 con
repercusion respiratoria, renal
y coagulopatia.

Sindrome de neurotoxicidad
asociada a células inmunes
efectoras (ICANS) grado 3.

LPF ' 25 de 32
20/08/2019 27/08/2019




BIOMARCADORES
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ARTICLE
| DON 10 WIBAAA1 67011 G1440-0 |
Mutational and putative neoantigen load predict

clinical benefit of adoptive T cell therapy in
melanoma

Martin Lauss'. Marco Donia®’, Katja Harbst', Rikke Andersen””, Shamik Mitra', Frida Rosengren
Maryem Salim'. Johan Vallon-Christersson® | Therese 1-"-11\;;11}"' Anders Kvist Markus Ringnés '
Inge Marie Svane & GOran Jonsson
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BIOMARCADORES

nature, .
medicine

Mining exomic sequencing data to identify mutated
antigens recognized by adoptively transferred
tumor-reactive T cells

Paul F Robbins', Yong-Chen Lu', Mona El-Gamil', Yong F Li', Colin Gross', Jared Gartner?, limmy C Lin'
Jamie K Teer™?, Paul Cliften’, Eric Tycksen’, Yardena Samuels®™® & Steven A Rosenberg'

Tumor sample ) \ o
g~ A ) Reinfuse post-lymphodepletion
\ .
4 |
¥y .
Extract DNA from normal T celis from perpheral
and malignant tissue \ blood or tumor

u‘ T celis

Co-culture T cells
Some mutations
Exome sequencing to are presented by APC ‘
in the context of AMHC

identify cancer mutations

TCR
autologous MHC APC
Y «
L - » > - .
’, k »\f-!wat-vy
Tandem minigenes or synthetic peptides marke

DSSLQARLFPGLTIKIQRSNGLIHS

of all mutations introduced to autologous APC

Robbins et al. Nat Med 2013; Rosenberg & Restifo, Science 2015



LIMITACIONES FUNDAMENTALES =» ESTRATEGIAS FUTURAS

Immune checkpoint

inhibition combination
(PD-1, CTLA-4, IDO)
Blockade of IL-10, TGF-8

Microambiente tumoral.

Toxicidad — modelos
inducibles.

Symptomatic treatment

Glucocorticoid
IL-1 Ab, IL-6, Ab
Suicide switch

Catecholamine inhibition

Personalized ACT
CART, TCRT against

multiple neoantigens
Crisp/Cas9 editing

Heterogeneidad tumoral.
Modificacion TAA.

Persistencia corta.

Stem-like T cell induction
Shorten activation time
Weak activation in vitro
Cytokine: IL-2Ry ligands
(IL-2, IL-7, IL-15, IL-21)

X. Jiang, et al. Cancer Letters 462 (2019) 23-32



CONCLUSIONES

v ERA de las INMUNOTERPIAS = Relacidn indiscutible entre el sistema
inmune y el cancer.

v" Dos estrategias de Terapia Celular Adoptiva:
o TILs

o Linfocitos T modificados mediante ingenieria genética: TCRs y CART.

v Periodo de busqueda y prueba para los tumores sélidos =» Tratamiento
EXPERIMENTAL.

v" Precios a pagar =» Toxicidad y Coste.

v Retos: comprension de la avidez, reconocimiento y persistencia de dichos
linfocitos T para que ejerzan el efecto anti-tumoral deseado.




Gracias por su atencion




