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Setting the stage 



Gene Therapy Medicinal Products 

• Autologous or allogeneic T lymphocytes 
• Gene modified …. 

– retrovirus, lentivirus, non viral vector … 
• … to express a Chimeric Antigen Receptor (CAR) 

– targeting an antigen expressed at the membrane of 
tumour cells 

– and possibly at the surface of some normal cells 



 

Abbreviation: scFv: single chain variable fragment ; *généralement dérivé de IgG4 ou CD8 ; **Généralement CD28 ou 4-1BB ; † présents sur la 
troisième génération des CARs ; ‡généralement CD3ζ. 

Yakoub-Agha et al, Bull Cancer, 2017, in press 





Kymriah™ and Yescarta™ are the first-of-their kind CAR-T 
Cell therapies to obtain a marketing authorization from the 

Food & Drug Administration (FDA)   

• Both medicinal products are autologous CAR-T 
cells targeting CD19 
 

• Indications are different: 
– ALL, below age 25 for Kymriah™ 
– Poor-prognosis B cell NHL for Yescarta™ 

 
• Both medicinal products are valued at high 

prices: 
– US$ 475,000 for Kymriah™ 
– US$ 377,000 for Yescarta™ 



Achievements and pitfalls  



Achievements : CAR-T cells targeting CD19 have shown 
clinical efficacy for a variety of lymphoid malignancies  

• Acute Lymphoblastic Leukemia (ALL) 
• Advanced B-cell non-Hodgkin’s lymphoma (NHL) 
• Chronic Lymphocytic Leukemia (CLL) 
• Multiple Myeloma 

 



Achievements : CAR-T cells targeting BCMA have shown 
clinical efficacy in patients with multiple myeloma 

• Smaller groups of patients 
 

• Suggest however that the risk benefit-ratio varies 
depending on the target and construct 
 





Hurdles : CAR-T cells targeting CD19 can trigger 
severe side-effects  

• Cytokine Release Syndrome (CRS) 
 

• CAR-T-cell-related encephalopathy syndrome 
(CRES)  
 

• Request a tight organization for prompt 
diagnosis and management 



Hurdles: implementing new organizations to deliver 
hematopoietic cellular therapies  

• Public – private partnership or innovative hospital – 
industry partnership to produce CAR-T Cells 
 

• Partnership between cell processing facilities and 
hospital pharmacies for the delivery and 
administration of CAR-T Cells 
 

• Tight collaboration between hematologists and 
intensive care practitioners to allow for early 
diagnosis and immediate management of 
complications 



Hurdles: can CAR-Cell therapies be effective in 
oncology, beyond CD19+ hematological malignancies 

• Other hematological malignancies: 
– AML, MDS 
– others 

 
• Solid tumors 

– Target antigens expressed on epithelial cells 
• Off-target effects 

– Accessibility of tumor sites to CAR-T Cells 



Hurdles: overcoming financial toxicities 

• CAR-T Cells impersonate personalized medicine 
 

• Are CAR-T Cells production and delivery 
financially sustainable in the context of industrial 
and centralized manufacturing organizations? 
– Alternative: “point-of-care” (POC) production? 

 
• Need for new payment models ? 

– “Pay-per-cure” ? 
– Pricing commensurate with savings in other health 

expenditures ? 



Will CAR-T Cells represent one 
of the first commercial 

successes of a cellular therapy / 
an ATMP ? 



Tigenix ChondroCelect 

Cerepro 

Contusugene 

Glybera 

Caomecs/OraNera 

MACI 

Provenge 

Holoclar 

Heparesc 

Zalmoxis® 

 Cartilage defects of the knee
 

Ark Ther.  Glioma

Introgene  Carcinoma of the head and neck

UniQure  Lipoprotein lipase deficiency

CellSeed  Limbal stem cell deficiency

Vericel  Cartilage defects of the knee

Dendreon  Prostate Cancer

Chiesi  Limbal stem cell deficiency

Cytonet  Urea cycle disorders

MolMed  High risk haematological malignancies

2007 

2010 

2011 

2013 

2014 

Strimvelis™ GSK  ADA-SCID2015 

2009 

Imlygic Amgen  Unresectable melanoma

Filing 

Kymriah™ Novartis  Relapsed or refractory ALL2017 

Yescarta™ Gilead (Kite)  Relapsed or refractory NHL 2017 

Medicinal products that qualify as ATMPs, and have 
received marketing authorization from EMA or FDA 



What’s going on in Europe ? 



Europe is lagging behind north-America and Asia in 
terms of preclinical and clinical activity in the field 
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