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CAR-T Cells-based treatments: opportunities and challenges



CAR-T Cells-based treatments: Development Timeline

CAR T-cells represent an autologous 

cellular immunotherapy using gene 

transfer to reprogram T cells to recognize 

and eliminate cancerous cells

by targeting tumor-associated antigens

JC Chavez, C Bachmeier, MA Kharfan-Dabaja. Ther Adv Hematol 2019, Vol. 10: 1–20.



CAR-T Cells-based treatments: Development Timeline

Discovery to FDA approval ~ 25 years
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Diffuse Large B-cell Lymphoma

• DLBCL: 30% - 32% of NHL

• Age-standardized incidence rate: 

5-6 per 100,000 persons-year

• [Campania: 420-480 new cases/year]

• Upfront cure rate: 50-55% [60% ?]

DLBCL

New frontiers in the treatment of non-Hodgkin Lymphomas



Evolution of aggressive NHL subtypes



DLBCL & Aggressive NHL: 2019

D/T 
Hit

Liu & Barta (2019; modified)



Evolution of Treatment for DLBCL

Work on 
Rituximab

Change
anti-CD20

Add targeted
agent (X) Intensify

Chemotherapy

Add
maintenance

•R-CHOP14

•DA-EPOCH-R  (DEL/D/TH)

•HDC-ASCT

•R-ACVBP

•Lenalidomide

•Rituximab

•Everolimus

•Enzastaurin

• G-CHOP

• Polatuzumab R-CHOP 

•Bortezomib

•Lenalidomide

•Ibrutinib 

•Venetoclax



R/R DLBCL

Newly diagnosed DLBCL 

(‘FIT   for R-CHOP’) 100 pts

1 st-line therapy

60 

cured

40 

pts

25 

pts

Unfit for ASCT

Non-intensive 

salvage therapy

15 

pts

Fit for ASCT

Intensive salvage therapy

and PET-based stratification

10 

pts

NR/PR or PET+ no ASCT

5 pts

ASCT in PET 

negative

1 pt.

Relapse

4

cured

R/R DLBCL: new options are needed in different settings

36 pts.

‘Uncured’ Refractory/relapsed

DLBCL

Modified from Friedberg J.W. (2011)



Refractory & Relapsed DLBCL

Overall Survival in Refractory DLBCL:

Historical Outcomes data – SCHOLAR-1

N = 636

• ORR = 26%; CR rate = 7%

• Median OS = 6.3 months
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CAR-T Cells-based treatments: opportunities and challenges
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CAR-T Cells-based treatments: opportunities and challenges

CD28



CAR-T Cells-based treatments: opportunities and challenges

CD28



Tisagenlecleucel (CTL019; Novartis): JULIET Trials
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Immunotherapy for Malignant Lymphoma: 2019
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New frontiers in the treatment of NHL: Selected CAR-T Cell Products
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Tisagenlecleucel (CTL019; Novartis): JULIET Trials
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Tisagenlecleucel (CTL019; Novartis): JULIET Trials

@14 mo.s of FU median DOR not reached1. Median PFS not reached in CR pts.2.

3. Response @ 3 mo.s may predict a durable benefit 

Estimated PFS @ 12 mo.s:

CR/PR @ 3 mo.s = 83% 

4. 74% of pts. relapse-free @ 



Axicabtagene Ciloleucel (axi-cel; Kite-Gilead): ZUMA Trials

Neelapu et al. 2017
Abramson et al. 2019



Axicabtagene Ciloleucel (axi-cel; Kite-Gilead): ZUMA Trials

median PFS 5.9 mo.s (95% CI 3.3 – 15)

median OS not reached (95% CI 12.8 -NE)

Zuma-1 Trial (Phase 2 part):

@ median FU of 27 mo.s

• N = 101
• ORR = 82%; CR rate = 54%
• 52% @18 months



Axicabtagene Ciloleucel (axi-cel; Kite-Gilead): ZUMA Trials



CAR-T Cells-based treatments: opportunities and challenges



Lisocabtagene maraleucel (liso-cel, JCAR017, Juno): TRASCEND Trials

Abramson et al. EHA 2018
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Abramson et al. EHA 2018



Lisocabtagene maraleucel (liso-cel, JCAR017, Juno): TRASCEND Trials

Median follow-up: 8 mos
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New frontiers in the treatment of non-Hodgkin Lymphomas



New frontiers in the treatment of NHL: CAR-T Efficacy Predictors

*Defined composition CD4+/CD8+ CD19 CAR T cells

*

Cy/Flu-based (Hi-intensity: Cy 60 mg/kg; Low-intensity Cy #1500 mg/m2 or 30 mg/kg total)
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CAR-T Cells-based treatments: opportunities and challenges

ON TARGET 
EFFECTS

OFF TUMOR 
EFFECTS

CD19 on 
tumor cells

CD19 on 
non-tumor

cells

ON TARGET 
EFFECTS

OFF TUMOR 
EFFECTS

CRS

Post infusion
(15-50% G3/G4)

ICAN/CRES            
(5-30%)

Biphasic

• Early (day 0 – 5)

(associated to CRS)

• Delayed (day >5)

(when CRS fades)

B-cell aplasia

Cytopenias

Infections
Delayed

Off-tumor

Lymphodepleting conditioning
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CAR-T Cells-based treatments: opportunities and challenges

• The clinical scenario

– The unmet needs

• CAR-T cells as a living drug

– The idea

– How it works

– The logistics

• The Clinical Results

– Registered indications

• The Toxicity

– CRS

– CRES (CAR related encephalopathy syndrome); ICAN

– Other

• The Future (tomorrow)



Refractory DLBCL

• Primary Refractory to R-CHOP and 

progressing within 6 months – CAR T-cell 

therapy

• Progressing within 6-24 months –

Salvage chemotherapy

– If PR or better – ASCT

– If progresses or response less than a PR 

– CAR T-cell therapy

• Progressing later than 24 months –

Salvage chemotherapy followed by ASCT

S. Ansell, 2019



Refractory & Relapsed DLBCL

Diffuse Large B-cell Lymphoma



CAR-T Cells-based treatments: opportunities and challenges

ASCT

R

IMIDS
CPIs
XXX

DLBCL
1st RELAPSE/REF 

CAR-T

Lisocabtagene maraleucel
TRANSFORM

+

CAR-T
Axicabtagene Ciloleucel

ZUMA-7

DLBCL
1st RELAPSE/REF 
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Immunotherapy Lymphoma 2019
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Immunotherapy Lymphoma 2019

Diffuse Large B-cell Lymphoma
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CAR-T Cells-based treatments: opportunities and challenges

Specialità Farmaceutiche a base di CAR-T cells

(Kymriah; Yescarta) approvate dall’EMA

PRODOTTO
PRODUTTORE / 

DISTRIBUTORE
INDICAZIONE EMA

Tisagenlecleucel
Novartis

Pharma

1. Pazienti pediatrici e giovani adulti fino a 25 

anni di età con leucemia linfoblastica acuta (LLA) 

a cellule B che è refrattaria, in recidiva post-

trapianto o in seconda o ulteriore recidiva.

2. Pazienti adulti con linfoma diffuso a grandi 

cellule B (DLBCL) in recidiva o refrattario dopo 

due o più linee di terapia sistemica.

Axicabtagene

ciloleucel

Kite Pharma

Gilead

Pazienti adulti con linfoma diffuso a grandi 

cellule B refrattario o recidivante (diffuse large B-

cell lymphoma, DLBCL) e linfoma primitivo del 

mediastino a grandi cellule B (primary

mediastinal large B-cell lymphoma, PMBCL), 

dopo due o più linee di terapia sistemica.
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Refractory DLBCL

• Primary Refractory to R-CHOP and 

progressing within 6 months:

– CAR T-cell therapy

• Progressing within 6-24 months:   

Salvage chemotherapy

– If PR or better – ASCT

– If progresses or response less than a PR 

– CAR T-cell therapy

• Progressing later than 24 months:

Salvage chemotherapy followed by ASCT

S. Ansell, 2019



New frontiers in the treatment of NHL: CAR-T cells

Hartmann et al. EMBO Mol Med (2017) 9: 1183–1197



New frontiers in the treatment of non-Hodgkin Lymphomas



Immunotherapy for Malignant Lymphoma: 2019

Erogazione delle terapie a base di CAR-T cells. Activity plan e competenze


