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Cosa è cambiato negli anni in Ematologia  

Fci Intelligenti

Anticorpi Monoclonali

Trapianto con Staminali                               

Terapie Cellulari (CAR-T)

Biologia della cellula
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Cellule CAR-T

• CAR-T è un acronimo che sta per Chimeric Antigen Receptor T-cell

• È il nome della tecnologia, in grado di riprogrammare i linfociti T di 
un paziente o di un donatore sano per “riprogrammarli» ad essere 
in grado di uccidere le cellule tumorali del paziente”

• I linfociti T del paziente o di un donatore vengono prelevati e 
geneticamente modificati  in laboratorio in modo da farli diventare 
capaci di esprimere sulla propria superficie, un nuovo recettore in 
grado di individuare il tumore e attaccarlo

• Si parla di recettori “chimerici” perché non esistenti in natura e 
sono sviluppati appositamente in laboratorio a seconda del tumore

• Nel caso dei primi tumori ematologici il bersaglio individuato è una 
proteina (chiamata CD19) espresso da tutte le cellule tumorali di 
questi pazienti, ma anche dai linfociti B normali



Le CAR-T sono linfociti del Paziente educati a 

riconoscere il Tumore



CAR DESIGN

Makita et al. Cancer Sci 2017
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GENERATION OF CARs

Smith et al. J Cell Therapy 2016
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Ideal Target:

• Tumor specific

• Universally expressed on tumor cells

• Cell surface molecule 

• Expressed only on tumor cells

– On target, off-tumor toxicity

– High binding affinity results in recognition of low 
antigen expression in normal tissue

CAR DESIGN: ANTIGEN SELECTION

e.g. Pulmonary toxicity with anti-Her2 CART 



CAR DESIGN: ANTIGEN SELECTION
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CAR-T CLINICAL TRIALS

• 279 registered clinical trials

• 127 (46%) target CD19

• 201 (72%) open to enrolment

June et al. Science 2018



Procedure per la Terapia con CAR-T…… 



N° Pazienti  Adulti         5 
Pediatrici     30



N° Pazienti  < 30 aa          14
< 60 aa  31      
> 60 aa             8 

CR 83%
mEFS 6 m (follow-up 29 mesi
mOS 12.9m
CRS 26%



CR 81%

EFS 73% at 6m
OS  90% at 6 m



N° Pazienti <65 aa    71
>65 aa    22  





CAR-T CELL IN ADVANCED CLINICAL 

DEVELOPMENT FOR NHL
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EMA CAR-T APPROVAL

• Tisagenlecleucel (CTL019) Novartis

– Indicated for the treatment of paediatric and young 
adult patients (up to 25 years of age) with B-cell ALL 
that is refractory or in second or later relapse, and 
in adult patients with relapsed or refractory DLBCL 
after two or more lines of systemic therapy

– FDA Approval: August 30, 2017 (ALL) May 1, 2018
(DLBCL)

• Drug price set at $475,000 in US (+ hospitalization costs)

– June 28, 2018: Approved by EMA

KYMRIAH



EMA CAR-T APPROVAL 
• Axicabtagene ciloleucel (KTE-C19, Axi-cel)  

Kite/Gilead

– Indicated for the treatment of adult patients 
with relapsed or refractory DLBCL and primary 
mediastinal large B-cell lymphoma (PMBCL), 
after two or more lines of systemic therapy

– October 18, 2017: Approved by FDA

• Drug price set at $373,000 in US (+ hospitalization 
costs)

– June 28, 2018: Approved by EMA

YESCARTA



CAR-T CELL TOXICITY
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CYTOKINE RELEASE SYNDROME (CRS)

Brudno and Kochenderfer, Blood 2016



CLINICAL RISK MANAGEMENT PLAN

CAR-T Team

Dedicated Hematologist(s)
Trained nurse(s)

Neurology Unit 
Identified consultant(s)

+ 
Staff

Intensive Care Unit
Identified consultant(s)

+
Staff

CAR-T cell therapy need strategies to mitigate the risks of cytokine 

release syndrome (CRS) and neurological toxicities by:

- Ensuring that hospitals and their associated clinics that dispense CAR-T are 

specially certified and have on-site, immediate access to tocilizumab

- Ensuring those who prescribe, dispense, or administer CAR-T are aware of 

how to manage the risks of cytokine release syndrome and neurological 

toxicities



Key Points of CAR-T CELL THERAPY

Elegibility Criteria

Risk Assessment 
and mitigation 

plan

Intensive Care Unit
Neurologist,     

Cardiologist……

EFFICACY 
SAFETY

LONG TERM OUTCOME
QOL



Efficacia Tossicità

La scelta della Terapia   in OncoEmatologia Oggi……..

Costeffectiveness

“Biologia della cellula” “Profilo clinico”





SAFETY-RELATED ELIGIBILITY

Brudno and Kochenderfer, Blood 2016



RISK ASSESSMENT AND MITIGATION PLAN

Pre-treatment risk assessment and mitigation:

•Indication to CAR-T

•Apheresis

•Safety-related eligibility

•Seizure assessment → Neurology Consultant (need of 

prophylaxis?)

•Infectious assessment (viral status, prophylaxis)



RISK ASSESSMENT AND MITIGATION PLAN

Post infusion assessment and mitigation:

• TLS prophylaxis

• Monitoring and identification of  early sign and 

symptoms of:

– CRS: clinical evaluation, vital signs, lab test

– NT: clinical evaluation, tests (e.g. MMT)

– Cardiac dysfunction (EKG, ECHO)

• Infectious assessment (Influenza test, FUO evaluation)



NEUROTOXICITY

With Neurology Team

•Need of seizure prophylaxis or treatment

•Identification of early sign and symptomps of NT

– Early neurologic signs: word-finding difficulties 

(dysphasia), attention or calculation defects (counting 

backward by serial 7s), and difficulty executing complex 

commands (handwriting)



Trials clinici con CAR T registrati sul sito clinical trials. nih.gov 
(aggiornamento 16/01/2019)

• Italia

• 3 trials con sponsor accademico (2 BG Roma, 1 
Monza-Bergamo)

• 5 trials con sponsor industriale

• Spagna

• 1 trial con sponsor accademico ( Barcellona)

• 3 trials con sponsor industriale

• Francia

• 10 trials con sponsor industriale

• Germania

• 1 trial con sponsor accademico ( Heidelberg)

• 7 trials con sponsor industriale

• Regno Unito

• 5 trials con sponsor accademico (Londra)

• 7 trials con sponsor industriale

• Olanda

• 11 trials con sponsor industriale

• TOTALE EUROPA: 53 STUDI : 10 accademici 
(19%)

• USA
• 144 trials con sponsor 

accademico
• 23 trials con sponsor 

accademico e partecipazione 
industriale

• 41 trials con sponsor industriale

• TOTALE USA: 208 STUDI : 167 
accademici (80%)



STANDARD OPERATIVE PROCEDURES



STANDARD OPERATIVE PROCEDURES






