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Struttura di CARs e T-Cell Receptors



CAR generations
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CD28 versus 41BB co-stimulation
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Davis, Blood Advances 2016

2G (CD28) 2G (4-1BB)



Sadelain M, Cell 2017 

I TER DI  SVI LUPPO E APPROVAZI ONE CAR- CD1 9  

Iter di sviluppo ed approvazione CAR-CD19 



CAR-T: Overview del processo





CAR-T On-Target/Off-Tumor Toxicity

✓ Depends on the target antigen distribution

✓ CAR-T might be very dangerous versus widespread antigens or selectively 
eliminate subpopulation with differential expression of the antigen

✓ Can be very severe and unpredictable

✓ RISKS related to step directly from mice to humans: balance clinical need vs 
risk



CAR-T: toxicities

✓ Cytokine Releasing Syndrome (CRS)

✓ CAR T cell related encephalopaty syndrome (CRES)

✓ On target /off tumor Toxicities

✓ Off target Toxicities

✓ Allergic reactions and Tumor Lysis Syndrome (TLS)

✓ Infectious complications

✓ Insertional Oncogenesis



Cytokine Release Syndrome
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Soluble mediators in CART cells and toxicities

Macrophages and other innate immune cells become activated and contribute to the release of 

soluble mediators. 

CAR T cells are routinely observed in cerebral spinal fluid, and the cytokines may increase 

permeability to soluble mediators. 

June C et al., Science 2018



Kinetics of key cytokines and chemokines during
CAR-T cell therapy

Roberts ZJ et Al Leukemia & Lymphoma 2017



Cytokine Release Syndrome

✓ Rapid inflammatory reaction (within the first 2-3 weeks)
✓ High fever, hypotension, hypoxia and multi-organ toxicity
✓ Potentially life-threatening
✓ C-reactive protein (CRP) and IL-6 elevations
✓ Ameliorated by tocilizumab (anti-IL-6R mAb)
✓ More frequent in patients with an high tumor burden
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Biology Blood and Marrow Transplantation 2019





PATIENT SAFE 

L’impiego  di  prodotto  «immune  effector cells» rappresenta una sfida per il programma: 

l’organizzazione  vede  coinvolte  più  unità  in  ogni fase dall'identificazione del paziente al 

follow-up a lungo termine,  

comunicazione e addestramento devono essere gestite tra tutte le unità che possono 

interagire nel percorso di cura.  

 

Qualora vengano impiegati prodotti «off-site» (altri siti accademici o commerciali), la 

«catena di custodia» (chain of custody) risulta ancora più importante per garantire la 

corretta gestione del processo. 

Maus MV and Nikiforow S. 

J Immunother Cancer, 2017 
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I MMUNE EFFECTOR CELLS: 

QUALI  STANDARD DI  RI FERI MENTO?  

7.0 

Immune Effector Cells:
Quali Standard di riferimento?





Roberts ZJ et Al Leukemia & Lymphoma 2017

CAR-T for Refractory NHL

Treament schema and outcomes for refractory DLBCL

26% OS 6.6 
months



Locke FL et Al Lancet Oncol 2018



CAR-T in ALL
OS in Pediatric Relapsed/Refractory ALL

Von Stackleberg et al, JCO 2016



ELIANA: Pivotal Phase 2 Study

✓ Tisagenlecleucel was 
produced at a central 
manufacturing site with 
global distribution

✓ 25 sites across 11 
countries in North 
America, Europe, and 
Asia-Pacific

Manufacturing sites

*
*

*

ELIANA is the first global, multicenter trial of CAR T-cell therapy

Maude SL et al. NEJM 2018



Maude SL et  al. , N Engl J Med. 2018 Feb 1; 378(5) : 439-448 

75 pazienti pediatrici e giovani adulti affetti da leucemia 
linfoblastica acuta plurirecidivata e refrattaria ai trattamenti 
standard (compreso alloTCSE) 
1 singola infusione di linfociti trasdotti con CAR CD19 
(™ Tisagenlecleucel) 

Studio di Fase 2 

Risposta antileucemica 
nel 80% dei pazienti con 
sopravvivenza libera da 
eventi a 6 mesi del 50% 
 
MA…… 



Adapted from Park, NEJM 2018.



Roberts ZJ et Al Leukemia & Lymphoma 2017



Rapidly Evolving CAR-T Landscape


