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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, …
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Killer T cell attacking cancer.mp4
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Chen DS, Mellman I. Immunity. 2013;39:1-10.
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Servei Immunologia (CDB) – HOSPITAL CLINIC

Cell Immunotherapy (Dr. R Vilella):
Des de 1998: Vacuna anti-Melanoma

Des de 2004: DCs anti-Melanoma

Des de 2010: DCs anti-càncer de Colon

• Intradermal inoculations near the lymphatic areas.



Clinical Response Overall Survival

Melanoma 8.5 % 50 % - 377 %

Prostate Cancer 7.1 % 56 % - 175 %

Malignant Glioma 15.6 % 49 % - 150 %

Renal Carcinoma 11.5 % 108 %

Data extracted from: Clinical use of dendritic cells for cancer therapy. Lancet Oncology 2014

Sébastien Anguille, Evelien L Smits, Eva Lion, Viggo F van Tendeloo, Zwi N Berneman

Clinical results of the application of dendritic cells

>3000 patients



• MS/NMO: Multiple Sclerosis; neuromielitis optica

• CCR: Colo-rectal cancer + avelumab (Merck)

• DIPG: Difuse Intrinsec Pontine Glioma (Pediatric)

• SCLC: Small Cell Lung Cancer

Ongoing clinical trials (based on the use of DCs)
at Hospital Clinic de Barcelona

Protocol PEI NCT Eudra-CT

Crohn intralesional 08-049 NCT02622763 2014-001083-35

MS*/NMO* 14-089 NCT02283671 2013-005165-39

DIPG* 15-215 NCT02840123 2015-003362-84

CCR* + anti-PD-L1 09-133 NCT01413295 2016-003838-24

SLC+ anti-PD-L1 2021-003154-66
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T-cell Cytotoxicity



T-cell Cytoxicity:  TA recognition & more

A
g

T
c
R

1 3

2

H
L

A



T-cell Cytoxicity:  TA recognition & more

AgTcR

1

3

2

HLA



T-cell Cytoxicity:  TA recognition & more
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Survival



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

Cyclophosphami
de

+ 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

PATIENT

LYMPHOCYTES

Blood

Leukoapheresis
T-cell expansion by

CD3 + CD28 beads

lymphocytes against 

tumor

Monitoring

Lymphocyte 

transduction

*
*

UNDER GMP CONDITIONS

T-cell infusion Cryopreservation

Cell expansion
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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”



Bio-reactor
Previous

conditioning

GMP production
“Clean Rooms”

Clinical
manag

Autologus
T-cells

Vector viral
vector

+

CAR generic
construct

Infusion

Transduction

Expansion

CAR-T
ATMP

Defreeze \ Cryopreserve

Selection / inclusion / 
autorization

(clinical criteria)

Monitoring clincal
Immune follow-up

Leukoapheresis

Autologous
donation
of T-cells

AUTOLOGOUS
PROCEDURE

CAR-T procedure
(drug)
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Immunotherapy assessment (-) SWOT analysis

39

Weaknesses (“Immuno”):

- “A lot to know”, but “much more to know”.

- Lack of “immunologists” and few implicated centers.

- Interrelationship (“Network”) and complexity in the molecular 
interactions of IS.

- Large interpersonal variability.

- “Alternative”, “not classical” therapies.

- Lack of immunotherapy monitoring.

- High production costs.

Threats (“context”):

- “Pharma” regulation.

- General budget constraints.

- “Interest / s” of Pharma industry.

- “Fears” facing with complexity and “new therapeutic paradigm”.



Immunotherapy assessment (+) SWOT analysis

40

Strengths (“Immuno”):

- "Natural" elements already existing in patients.

- General “high biosecurity”.

- Potential for “multi-intervention”.

- Intrinsic “personalized medicine”..

Opportunities (“context”):

- Need to “reorient therapeutic strategy” in front of the 

economic crisis.

- “General positive perception of people” about IS: it defines 

health.

- “Relocalization”: bring the production points closer to the 

user.

- Collaboration between Academy & Biotechs next to 

conventional Pharma companies.



Immunotherapy assessment (+) SWOT analysis
• "Natural" elements already existing 

in patients.

• General “high biosecurity”.

• Potential for “multi-intervention”.

• Intrinsic “personalized medicine”.

• “Pharma” regulation.

• General budget constraints.

• “Interest / s” of Pharma industry.

• “Fears” facing with complexity and 

“new therapeutic paradigm

• “A lot to know”, but “much more to know”.

• Lack of “immunologists” and few centers.

• Interrelationship (“Network”) and compl of IS.

• Large interpersonal variability. 

• Lack of immunotherapy monitoring.

• High production costs.

• “Reorient therapeutic strategy” vs 

crisis.

• “General positive perception of 

people”.

• “Relocalization”:

• Collaboration between Academy 

& Biotechs next to Pharma.
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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: 320 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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KNOWLEDGE 

HYPOTHESIS

IMP

RESULTS THESIS

SOLUTION

Drug



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
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Clinical Trials “Chimeric Antigen Receptor = 865

www.clinicaltrials.org 

February 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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Feb 17, 2021
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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: 320 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



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)
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RNA
RT-PCR

Overlapping 
of products

DATA BASES +  
PREVIOUS RESULTS

SPECIFIC 

PRIMERS

Coding sequence for the 

chimeric receptor antigen : 

CAR

Construct

+

PBMCs

CD3ζ

4-1BB

Transmembrane

VL scFv
VH

*
Vector3 Packaging Construct

HEK293T/17 cell 

line

Lentivirus

Packaging

Production of Lentiviral Vector 

PCR 
products Construct

pMDLg-pRRE
pCCL_EF1a_CART19

pMD2-VSV-G

pRSV-Rev

4L

100mL

Ultrafiltration Recollection
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ARI-0001 cells (varnimcabtagene autoleucel [varim-cel])

Castella M, et al. Mol. Ther. 2019



Tumor cell

(B-lymphocyte or

Leukemia/lymphoma)

TAA

(CD19)

2.- Proliferation / Cytokine

3.- Survival

1st signal

2n & 3rd signal
Cytotoxic T-cell

scFv 

(anti-CD19)

CD3ζ

CD137 (4-1BB)

CD8hinge & TM



Safety & dose administration

Grade ≤ 2 in 3/19 (16%)

▪ 3/19 (16%) 

▪ Grade 1-5 in 8/18 (44%) of patients

▪ Grade ≥ 3 in 0/18 (0%), with 1 pt. receiving 
tocilizumab

Grade ≤ 2 in 3/18 (17%)

19 patients (15 B-ALL, 3 NHL, 1 CLL) 18 patients (16 B-ALL, 2 NHL)

1 x 106 CART19+ / kg (0.5 - 5) 1 x 106 CART19+ / kg (0.4 – 2)*
*Dosing was limited at 40% in 3/18 (17%) patients due to CRS 
onset, the rest (83%) received full dose

▪ Grade 1-5 in 16/19 (84%) of patients

▪ Grade ≥ 3 in 5/19 (26%), all requiring 
tocilizumab

Single dosing cohort
ARI-0001

START

-6 -5 -4 -3 -2 -1 0

Cyclophos/Fludarabine

100%

FOLLOW UP

Tocilizumab from
CRS grade ≥ 3

Fractionated dosing cohort

+1 +2

10% 30%* 60%*
FOLLOW UP

ARI-0001

START

-6 -5 -4 -3 -2 -1 0

Cyclophos/Fludarabine

Tocilizumab from
CRS grade ≥ 2

N:

Neurotox:

CRS:

Procedure
related
deaths:

Median 
dose:

▪ 0/18 (0%) 
o Grade 5 CRS (2 ALL pts.)

o Pseudomembranous colitis (C. difficile) 
+ grade 3 CRS (1 ALL pt.)



CART19-BE-01: Efficacy (ALL)
Patients CRR, % (CI 95%) PFS/EFS, median (CI 

95%)

OS, median (CI 95%) Reference

38 (11 kids + 27 

adults)

71% (54-85%) 12.0 mo (4.2-20.2)

47% (27-67%) at 1y

20.2 m (10.4-ND)

69% (49-88%) at 1y

CART19-BE-01

PEDIATRICS

11 kids (up to 18y) 55% (23-83%) 18.1 mo (14.5-ND)

82% (59-100%) at 1y

NA (7.1-NA)

78% (50-100%) at 1y

CART19-BE-01

75 kids (up to 25y) 81% (71-89%) 50% (35-64%) at 1y 76% (63-86%) at 1y Maude et al

21 kids (up to 30y) 67% (43-85%) 79% at 5 mo 51.6% at 10 mo Lee et al

45 kids (up to 25y) 93% 51% (37-70%) a 1y 69.5% (56-87%) at 1y Gardner et al

ADULTS

27 adults (> 18y) 78% (58%-91%) 9.4 mo (3.3-20.2)

34% (12-57%) at 1y

20.2 mo (12.8-NE)

65% (40-89%) at 1y

CART19-BE-01

53 adults 83% (70-92%) 6.1 mo (5.0-11.5) 12.9 mo (8.7-23.4) Park et al

35 adults 69% (51-83%) 5.6 mo 19.1 mo (6.2-NE) Frey et al

53 adults 85% 7.6 mo 20.0 mo Hay et al

55 adults 71% (57-82%) 11.6 mo (2.7-15.5) 18.2 mo (15.9-NE) Shah et al

Ortiz-Maldonado et al. Mol Ther 2021



Current ARI-0001 General Overview
Treated Patients:
• CART19-BE-01 trial: 47 patients

(a bi-center trial for ALL, NHL and CLL)
• The compassionate use program: 82 patients

(a bi-center program for ALL, NHL and CLL without curative options)
• The hospital exemption program: 13 patients

(a program for R/R ALL >25 years)
• CART19-BE-02 trial: 20 patients (12 pending)

(a multicenter [9] trial for R/R adult ALL)
• CART19-BE-03 trial: 30 paedriatic patients ( for presentation to AEMPS)

(a multicenter [5] trial for R/R pediatric ALL)
• CART19BCMA-BE-001: LNH 

(a multicenter [5] trial for B-NHL)
• International collaborations

(HOVON, Immuneel, Cellpoint, specific for different countries (11 petitions around 
de world )



ARI-0001 Hospital Exemption (HE) authorization:  

• First ATMP to be authorized through HE for cancer in Europe

• First European CAR-T product to be authorized for adult B-

ALL (≥ 25yr)

• First ‘public’ CAR-T product to be authorized



Clinical grade outcomes with ARI-0001

Published results:

• Point-of-care ARI-0001 cell production (DOI: 10.3389/fimmu.2020.00482)

• Early outcomes of the CART19-BE-01 trial (DOI: 10.1016/j.ymthe.2020.09.027)

• Long term follow-up of ARI-0001 for R/R B-ALL (DOI: 10.1136/jitc-2021-003644)

• ARI-0001 cells for isolated extramedullary disease ALL (DOI: 10.1002/ajh.26519)

• ARI-0001 cells for CLL and Richter’s (DOI: 10.3389/fonc.2022.828471)
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Treating with CAR T-cells (not only academic ATMPs) 

Starting considerations:
⎻ Clinical trials are the first “obvious tool” (cost?) -> a pathway to approval (reimbursement?)

⎻ Aims of the regulatory systems:
⍿ To assure safety and quality of products (ATMPs???)
⍿ To ensure access of products to patients (in the countries) !!!
⍿ To help in the arrival of new products, especially when there are unmet medical needs?

(or proposals for improvement?)
⍿ To collaborate with public health systems ? (public / non profit developers = private /

profit industry?)

⎻ Open questions:
⍿ Who should define the regulatory rules? (own regulators, industry, patients, …)
⍿ When and how the regulatory rules should be adapted/changed?

⍿ Autologous ATMPs should be equally regulated as Allogenic or products?



EMA

Pre-clinical studies Clinical Trials Hospital Exemption
USE

(“Limited”)

European Regulation [EC] No 1394/2007 on ATMPs [amending Directive 2001/83/EC and Regulation No
726/ 2004] establish the legal framework for ATMPs -> “HE” (developed differentially in each EU country).

Pre-clinical studies Clinical Trials
Centralized

Auhorization

MARKET 
USE

PRIME designation

AEMPS

EU Countries

HCB
Barcelona
Catalonia

Spain

Academy Pharma

Academy /  Public Health Centers



Academy /  Public Health Centers                                                                                               .

EMA

European Regulation [EC] No 1394/2007 on ATMPs [amending Directive 2001/83/EC and Regulation No
726/ 2004] establish the legal framework for ATMPs -> “HE” (developed differentially in each EU country).

Pre-clinical studies Clinical Trials
Centralized

Auhorization

MARKET 
USE

Pre-clinical studies
Clinical
Trials

Hospital Exemption
Centralized

.                  Auhorization

USE

(“MARKET?)

PRIME designation

AEMPS

EU Countries

HCB
Barcelona
Catalonia

Spain

EMA

PRIME designation EU Countries

Addit. 

CTs (?)

Academy Pharma

Pharma / Partnerships ?

Other World Countries ??
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”Hospital Exemption” … and next step

• “HE” as a tool for academic use … intermediate step (Spain):
⎻ Different rules in different countries, … but which is the purpose?
⎻ Why not to “spread” the “HE” in different centers?
⎻ Who can/should decide to “spread” the “best (national) proposal” to

different countries? (patients, regulators, industry, goverments ???)

• “Market” authorization after “HE” … same pathway/authorization
than the ”conventional” pharma process? (probably the main
aspect to be defined should be the “proposal for diffusion/access”).



https://www.ema.europa.eu/en/human-regulatory/research-
development/prime-priority-medicines#list-of-products-
granted-eligibility-section

March 2016- June 2021,

https://www.ema.europa.eu/en/human-regulatory/research-development/prime-priority-medicines#list-of-products-granted-eligibility-section
https://www.ema.europa.eu/en/human-regulatory/research-development/prime-priority-medicines#list-of-products-granted-eligibility-section
https://www.ema.europa.eu/en/human-regulatory/research-development/prime-priority-medicines#list-of-products-granted-eligibility-section


Activity Status Comments

Scientific advice for R/R 

ALL indication

Completed (May 2020) With the NCA (AEMPS)

Scientific advice for R/R 

DLBCL indication

Completed (February 

2022)

With the NCA (CBG). This trial is sponsored 

by HOVON

HTA advice Not planned yet Discussed with EMA’s ATMP office, not 

considered a priority in view of our 

academic non-profit status

PIP submission Planned for Q3 2022 Together with colleagues from other centres 

(experts in Paediatric Haematology). First 

draft completed

Orphan designation 

request

Not planned yet Possible

ATMP classification Classified by the NCA 

(AEMPS) as gene 

therapy medicinal 

product (GTMP)

ATMP certification Not planned

Submission of letter of 

intent

Planned for Q4 2022

Presubmission meeting 

with rapporteur

Planned for Q1 2023

Presubmission meeting 

with rapporteur

Planned for Q1 2023

Presubmission meeting 

with EMA

Planned for Q1 2023

Request for accelerated 

assessment

Planned for Q1 2023

PIP compliance check Planned for Q1 2023

MAA submission Planned for Q3-4 2023

Invented name request Planned for Q1 2024



CD19 BCMA

CLL

B Lymphoma MyelomaLymphoplasmocitoid
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• Expertise used for another product: ARI-0002h

After ARI-0001, ARI-0002h



Overall response rate in the first 3 months, n (%) 30 (100%)

Partial response, n (%)
Very good partial response, n (%)
Complete response, n (%)

6 (20%)
9 (30%)

15 (50%)

Median time to best response, days (95% CI) 99 (29-108)

Overall response rate, n (%)* 30 (100%)

Partial response, n (%)*
Very good partial response, n (%)*
Complete response, n (%)*

2 (7%)
8 (27%)

20 (67%)

Response to ARI0002h



Response of plasmacytomas by PET-CT in a patient treated with ARI0002h. 
Baseline Day 100 Month 12



Consortium of Spanish Children’s Hospitals → varim-cel cells in paediatric ALL (CART19-BE-03Ped trial)

Immuneel India → phase 2 trial evaluating pseudo-var-cel cells in patients with paediatric/adult ALL →
ongoing (3 patients infused)

Cellpoint → phase 1 study of pseudo-var-cel in patients with CLL w/o Richter’s transformation →
ongoing (2 patients infused)

HOVON → non-inferiority trial comparing var-cel to axi-cel/tisa-cel in DLBCL → Scientific Advice 
submission possible in late 2022

GALARIA → pilot study of ARI-0003 (dual anti-CD19/anti-BCMA CART-cells) in patients with aggressive 
CD19+ NHL → additional funding requested in a competitive grant

Other projects



Red en España, Europa & Mundo

Colaboraciones internacionales y académicas



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

• … …



Conclusions & future directions
• ARI-0001 cells showed a safety & efficacy profile that remains in line with 

other (US/EU/Chinese) academic or commercially available products. 
“Academic-Public product is equivalent”

• Option for a further safety improvement, using fractionated dosing. 
“Possible improvement by Academi-Public decision”

• CART19-BE-01 trial data was approved at the Spanish Medicines Agency 
(AEMPS) for Hospital Exemption authorization under the same quality 
criteria as other drugs. “Academic-Public ATMPs can accomplish quality 
requirements” 

• A confirmational multicenter (10), phase 2 clinical trial for R/R adult ALL 
patients is under further development (CART19-BE-02 trial). “Hospital 
Exemption could be extended to other centers (we expect!)” and allow 
presentation to EMA.

“PRIME designation” by EMA
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Cocoon bioreactor & Others
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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:

Immunology

Translational

Research

Pharmacovigilance &  Regulation: 

Pharmacology

Apheresis unit
Microbiol

Pathology

QC
GMP

Pediatric

Oncohematolog

ICUs
V
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d
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n

Ethics Commitee, 

CRO,  ,,,

Neurology

Pharmacy

Animal facilities “Omics” facilities

Biochemistry
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Internal Medicine

TPH



How is involved in our “ARI program”? 
(>200 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
Esteve Trias,  Jaime Tabera,  …
CTU
Sara Varea,  Eulàlia Olesti, Joan Albert Arnaiz, …

Creatio UB

Josep Maria Canals
Raquel Martínez
Unai Perpiñá, ...

Hospital management
Josep M. Campistol
Antoni Castells
Aurea Mira
Manel del Castillo
Miquel Pons

AEMPS

Collaborators:

Upenn, UCLA, 
BST, 12-O, CUN, HUS,
HAM, HUVR, SERGAS-
CHUS, HRyC, Ozkaidetza, 
...

Oncology

Aleix Prat
Núria Chic, ...
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EMA



“Please understand, the three laws are all that guide me. To protect humanity, some
humans must be sacrificed. To ensure your future, some freedoms must be 
surrendered. We robots will ensure mankind’s continued existence. You are so like
children. We must save you, from yourselves”

regulation is ATMPs
options patients

DAg./Pharma?



¡Gracias! 
Danke schön!

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

Questions? 
mjuan@clinic.cat
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