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Immune System

● Internal (we already have 

it).

● Continually effective (from 

tumor infections).

● Specífic – target-directed
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Surgery

Physical treatments: RTX, …

Conventional Drugs
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Autologous vs Allogenic ACT
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T-cell Cytotoxicity



T-cell Cytoxicity:  TA recognition & more
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T-cell Cytoxicity:  TA recognition & more

AgTcR

1

3

2

HLA



T-cell Cytoxicity:  TA recognition & more
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PATIENT

TILs / tumor 

disgr.

UNDER GMP 

CONDITIONS 

Expansion of T-cells

IL2 / CD3 + CD28

Conditioning

Monitoring
TIL infusion

Expansion

Figure made by the speaker.

TILs, tumour infiltrating lymphocytes.

TILs



Impact of Prior 

Treatment on the 

Efficacy of Adoptive 

Transfer of Tumor-

Infiltrating 

Lymphocytes in 

Patients with 

Metastatic Melanoma

Seitter SJ et al.

Clin Cancer Res 

2021;27:5289–98



“… response in 49% of the patients with melanoma who received TILs (most of whom had previously received anti–PD-1 therapy), as compared with a 

response in 21% of the patients who received ipilimumab, findings that show the clear superiority of TIL therapy over … (CTLA-4) blockade as second-

line treatment. Both multicenter investigations show that TIL therapy can no longer be considered a “boutique” treatment and is entering the mainstream.



ACT -> durable responses in solid tumors

N ORR DoR months

MELANOMA
(Rosenberg; CCR, 

2011)

4

3 49%

82+,81+, 79+, 78+, 

64+

MELANOMA
(Rosenberg;CCR, 

2011)

2

5 52%

68+, 64+, 60+, 

57+, 54+

MELANOMA
(Rosenberg; CCR, 

2011)

2

5 72%

48+, 45+, 44+, 

44+, 39+, 38+, 

37+, 19+, 20, 22

MELANOMA
(Besser; CCR, 2010)

2

0 50%

20+, 4+ 

MELANOMA
(Ellebaek; JTM, 

2012)

6 33% 30+, 10+

UVEAL 

MELANOMA
(Chandranl; Lancet 

Oncol, 2017)

2

0

35% 21+

18% with complete response (25/139)

18 pts with maintained response after 2 

years

N ORR DoR months

Unselected ACT

OVARIAN 

CANCER 
(Pedersen; 

OncoImmunology, 2018)

6 0% NA

CERVICAL 

CANCER
(Jazaeri AAl; ASCO 

2019)

27 44% Not reached 

2.6+ to 9.2+

Selective ACT

CHOLANGIOCA
(Tran; Science, 2014)

1 PR 35

COLORECTAL
(Tran; NEJM, 2016)

1 PR 9

BREAST 

CANCER
 (Zacharakis; Nature 

med, 2018)

1 CR 22+



(iii) Formulation + Patient 

Conditioning 

NUMARZU-001

Lymphodepleting 

Chemotherapy

Cyclophosphamide

+ Fludarabine

IMP 

Infusion

(i) & (ii) REP (Rapid expansion 

protocol) 

+ IL-2, anti-CD3, feeder cells

Phase 3: 

Production of the “active substance” 

(”ATMP”)

Starting material: 

tumor

samples/biopsies

TILs Obtention Selection of TILs  

CD45+CD3+ 

PD1+Phase 2: Charactherized

starting material

Phase  1: 

Molecular pre-screening 

TILS-001 trial
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From TILs to T-cell modified therapy
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Ex vivo modification of T-cell

Humphries 

C, Nature 

504, S13-

S15 2013



Tumor cell

Cytotoxic T-cell

HLA-TA

tTcR T-cells



Winge-Main AK et al. Scand J Immunol. 2020;92:e12927.  
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Ex vivo modification of T-cell

Humphries 

C, Nature 

504, S13-

S15 2013



CAR = Chimeric Antigen Receptor

Sònia Guedán Carrió y Anna Boronat Barado

Chapter 6. Monografías SEI – Elsevier. “Inmunoterapia antitumoral 

con linfocitos genéticamente modificados (CAR): una realidad con 

futuro”

Antibody TcR 

Complex



Tumor cell

Cytotoxic T-cell

scFv 

Transducting 

Domains

 (CD3ζ, CD28, …)

TM
TAA

(TSA)

CARs in T-cells = 

CARTs



Basado en: Sònia Guedán Carrió y Anna Boronat Barado

Capítulo 6. Monografías SEI – Elsevier. “Inmunoterapia antitumoral 

con linfocitos genéticamente modificados (CAR): una realidad con 

futuro”
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CAR evolution

Cytotoxicity

1G

Cytotoxicity

Proliferation/  cytokine production

2G

Survival

3G

Classic CARs                       Current CARs                                  Prototype CARs      
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CAR evolution

TRUCKs

T cells Redirected for Universal 

Cytokine Killing

4G 

(armored CARs)



scFv 

Transducting 

Domains

 (CD3ζ, CD28, …)

TM

CARs in T-cells = 

CARTs

T-cell“Cytotoxic”
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hinge + 

Transmembrane 

(CD8a … others)

scFv  = Tumor Antigen Recognition

CD137 / CD28 = 2nd signal - 3rd signal

(Costimulatory domain) 

CD3ζ = 1st signal

(Signalling domain)

2-G CAR

VL

VH

Current CARs



Kite NHL DLBCL: 

USA 373 m$ / patient

Spain: 340 m€ 

FDA / EMA CART19 / CART-BCMA approved:
Since August-October 2017 (FDA) / July 2018 (EMA) / July 2020 (FDA) / February 2022 (FDA)

Novartis ALL & DLBCL <25 y

USA: 475,000 $ / patient) 

Spain: 320 m€ 

Kite MBCL Lymphoma (FDA)

CART-BCMA approved. 2022



Biological principles of CAR T- cells. 

CAR-T as antitumoral immunotherapy is based on 3 main factors:

1. The product, engineered T-lymphocytes:

a) Cytotoxic T-cells (mainly CD8+).

b) Cytokine producing cells (mainly CD4+).

c) Capacity of Proliferation (both).

d) Capacity of cell survival and persistence (both).

2. Own Immune system (the main uncontroled parameter).

3. Clinical management of the process and the patient
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Academic manufacture of CAR-T.

By now, all the CAR-T have been initially developed from

research teams, so (by now) industry is “just” defining

how to introduce large-scale production (accessibility?)

and a perfect tracking of the process.

Academic manufacture is (by now) the base for

introducing and improving new proposals.

But, (by now) industrial production and marketing of

ATMPs is almost the only way to have products.



Overall response

ALL CLL NHL

81%/76%
50%/26%

40%/19%

Schubert ML/ Schmitt M Hum Gene Ther. 2016 Jul 31

Success of CARs:  Thousands of patients

Commertial development
Academic development



Clinical Trials “Chimeric Antigen Receptor = 968

www.clinicaltrials.org 

September 2023
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CART19 : August 2011, “seminal” article
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Acute Lymphoblastic

Leukemia (ALL)
Chronic Lymphocytic

Leukemia (CLL)

Non-Hodgkin 

Lymphoma (NHL)
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Hospital 

Exemption

Clone: A3-B1  (IgG2a)  

1990

P. Engel, C. Serra, R. 

Vilella

S Immunologia-CDB - 

HCP

University of Pennsylvania

Manel Juan – Visiting prof. 

Sabbatical by HCP-CDM

Research projects:

PI13/00676 

PIE13/00033 

PICI14/00122 

CAR design & production 

Preclinical steps

Clinical Trial               . 

ARI Project 

ARI-0001 /CART19-BE-01
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HCB

Hospital for adults

Hospital Sant Joan de Déu
Pediatric Hospital

Cell Immunotherapy Center (CAIT)

CLI-CAT (Mazumdar-Shaw) 

(CMO / MIA)



GMP facilities at HCB - UB

C
D B

Cell

Clean 

rooms







Pediatric Cancer Center

(PCC)
Hospital Sant Joan de 

Deu.





LV production system scale up: “LENTI-UP PROJECT”
Current production system New production system

Develpoment using Hydro: 

2.4m2

Define conditions:

-Seeding density

-Media perfusion conditions

-Plasmid transfection conditions 

(cell density, plasmid-PEI 

concentrations)

-Harvest conditions

“Direct” scale-up to Carbo 

10m2 or 30m2



ARI-0001 cells (varnimcabtagene autoleucel [varnim-cel])

Castella M, et al. Mol. Ther. 2019
Ortíz-Maldonado V, et al. Mol Ther. 2021 



Eficàcia i seguretat de varnim-cel comparada amb brexu-cel en pacients 

adults amb leucèmia limfoblàstica aguda refractària o recaiguda

Shah et al. JHO 2022

All grades Grade ≥3
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CD19 BCMA

CLL

B Lymphoma MyelomaLymphoplasmocitoid
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ARI-0002h cells (cesnicabtagene autoleucel [cesni-cel])

Pérez-Amil L, et al. Haematologica. 2021

ARI-0002h ARI-0002ARI-0002

Humanized

Anti-BCMA

J22.9Anti-

BCMA

A Oliver-Caldès, et al. Lancet Oncology 2023



Oliver-Caldés et al. Lancet Oncol 2023



What is ARI-0003?



Schoenfeld and O'Cearbhaill .The Cancer Journal. 27(2):134-142, 2021 



ANTITUMORAL TARGETS (and others) with CAR-T (in HCB/HSJD)

Hematological tumors:

○ CD19 – B-Leukemia & Lymphomas  

○ CD269 /BCMA – Multiple myeloma

Kymriah® o tisagenlecleucel, 
Yescarta® o axicabtagene ciloleucel,  
Tecartus® o brexucabtagene autoleucel
Breyanzi® o lisocabtagen maraleucel 

ARI-0001 o varnimcabtagene autoleucel 

Abecma® o idecabtagene vicleucel
Carvykti o ciltacabtagene autoleucel 

ARI-0002h

Solid tumors
• HER2 (4D5 variant )– BC, OC., 

…

• IL13Ra – GBM

• EGFR-viii

• Mesothelin

• PSMA – C.P.

• … ….

• CD7, CD1a – T lineage
• CD123, Gya-1, … , - LMA …. 

Autoimmunity, Tx rejection, …

• DSG - Penfigo, …

• CAAR-HLA_A*2 – rejection, …

• CAR-Treg 

• … …
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Nature Medicine volume 28, pages 2124–2132 

(15 September 2022)

5 pacientes con LES (4 mujeres +1 hombre) de 22 (6) años, duración 4 (8) años y enfermedad activa: 

16 (8) refractarios a varios tratamientos farmacológicos inmunosupresores reciben CART19.
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Nature Medicine volume 28, pages 2124–2132 

(15 September 2022)
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Academic CART-cell development is possible

Requires a change of mentality

Requires help from experts in regulation

Requires stamina → Big Pharma isn’t entirely happy with the 

current situation (e.g. they dislike the Hospital Exemption Clause)

Conclusions

“Where there is a will, there is a way”, ... if we are flexible.

Slide adapted of the initial proposal of Dr. Delgado
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Research, Assistance, Regulation, …  (AEMPS).

Hospital directions

Research directions

Hospital directions

Research Direction

How is involved in our “ARI program”? 
(>200 professionals) 

Adult Clínic 

management: 

Hematooncology

CAR-T 
Production &  development:

Immunolog
y

Translational 

Research 

Pharmacovigilance &  Regulation: 

Pharmacology

Apheresis 
unit Microbiol

Pathology

QC
GMP

Pediatric 

Oncohematolog

ICUs
V
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n

Ethics Commitee, 

CRO,  ,,,

Neurology

Pharmacy

Animal facilities “Omics” facilities
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Internal Medicine
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Qui està involucrate en el nostre “Programa ARI”? 

(>280 professionals) 





Immunology

Mariona Pascal

Marta Español

E. Azucena González-Navarro

Daniel Benítez,  Raquel Cabezón
Natalia Egri, Carlota Garcia-Hoz, Maria Sánchez, 
Jordi Yagüe
Miguel Caballero, Anna Boronat,  
Maria Castellà, Hugo Calderón, ... …

Adult Hematology

Julio Delgado
Valentín Ortiz
Carlos Fdez Larrea
Eva Giné
Gerardo Rodríguez
Aina Oliver,  Àlex Bataller
Armando López-Guillermo
Jordi Esteve
Álvaro Urbano-Ispizua, ...

Pediatric Hematology (HSJD)

Susana Rives

Anna Alonso

Montse Torrabadell, … …

IDIBAPS

Guillermo Suñé
Beatriz Martín Antonio
Lorena Perez-Amill
Sonia Guedan
Nela Klein,
Elias Campo, …

IJC

Pablo Menéndez
Clara Bueno
Julio Castaño (BST), …

AT Unit - GeneVector
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Moltes Gràcies! 
Grazie mille!!!
Danke schön!

Obrigado!
Thanks !
谢谢你！
ありがとう！
धन्यवाद!

Дякую тобі! 
shukra!
Merci !

!Gracias!

Questions? 
mjuan@clinic.cat
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