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An hot topic!



Therapeutic indication in hematology





Different CAR generation

Kuwana et al. Biochem Biophys Res Commun 1987; Gross et al. Transplant Proc 1989; Hartmann et al., 

EMBO Mol Med. 2017

Anti-CD19



Commercial solutions approved in Italy
AXI-CEL TISA-CEL

CD19 anti-body

Hinge

Activation domain

Costimulatory domain

2° generation 

CAR

GILEAD NOVARTIS

brexucabtagene autoleucel

KTE-X19

Tecartus®

BREXU-CEL

GILEAD



Randomized Ph3 Studies (CAR-T vs. SOC ASCT): EFS

ORR: 83% vs. 50%

CR: 65% vs. 32%
ORR: 46.3% vs. 42.5%

CR: 28.4% vs. 27.5%

Locke et al., NEJM 2022, Kamdar et al., Lancet 2022; Bishop et al., NEJM 2022

AXI-CEL TISA-CEL



Primary EFS endpoint: Axi-cel is superior to SOC 

Median FU: 24.9 months



Factors affecting CAR-T efficacy 



Outcome based on patient’s characteristics

Nastoupil et al., JCO 2020; Jacobson et al., JCO 2020

Axi-cel in the real-world setting

Progression Free Survival

ECOG PS

N = 275

Comorbidities CRP at Day 0

N = 275 N = 119

Axi-cel in the 

real-world setting



Age

Progression Free Survival

ZUMA-1 trial

(Axi-cel)

N = 101

MSK experience

(Axi-cel; Tisa-cel)

N = 49

1. Neelapu et al., Blood 2020; Lin et al., Haematologica 2021 

Outcome based on patient’s characteristics



Outcome based on disease characteristics: 
Tumor burden

LDH
JULIET (Tisa-cel)1

SPD (image)
ZUMA-1 (Axi-cel)2

Metabolic TV
Real World data3

1. Schuster et al., Lanc Onc 2020; 2. Locke et al., JCO 2018; 3. Voorhees et al., Blood Adv 2021; Vercellino et al., Blood Adv. 2020; 4. Wudhikarn et al., Blood Adv. 2022

Factors:
- TMTV > 80 mL
- EN sites ≥2

PET neg
Real World data4
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Outcome based on disease characteristics: Histology

1. Schuster et al., Lancet Oncol 2021

JULIET (Tisa-cel)

tFL > DLBCL



Outcome based on disease characteristics: biological HR

MYC and BCL2 and/or BCL6 rearrangements & DEL

Progression Free Survival

Zurko et al., ASH 2022, Abstract 154

333 patients



Outcome based on CAR-T cells characteristics

Haradhvala et al., Nature Med 2022

Key Findings from scRNAseq data on Tisa-cel and Axi-cel



Early toxicity post 
CD19 Car-T



Hayden et al., Ann Oncol 2022; Rejeski et al., Blood 2021; 
Hill and Seo, Blood 2020; Jain et al., Biol Blood Marrow Transplant 2019

Early Toxicity post CD19 CAR-T



Clinical manifestations

Involves the CNS and results in 

the activation or engagement of 

endogenous or infused T cells 

and/or other immune effector 

cells.

B-cell aplasia, which results in 

cytopenias and 

hypogammaglobulinemia.

Typically occurs within the first 

30 days after cell infusion, but can 

take months to resolve



...from the lab point of view

Microbiological investigation and 

coagulation assessment in order 

to differentially diagnose 

infections and stroke

Sievers et al., Front Onc 2020



...from the pathogenic point of view
Tumor

Tumor 

cell



EVASIET Project



EVASIET Project



SHORT-TERM:

- CRS

- ICANS

- Infections

- Cytopenias

- HLH/MAS

- …

MIDDLE-TERM:

- Chronic neutropenia

- Hypogammaglobulinemia

- B-cell aplasia

- Infections 

- CD19- relapse

LONG-TERM:

- Secondary malignancies? 

- Cognitive defects?

- Transmission to the offspring

CAR-T toxicities at different times 



Study of clonal hematopoiesis on patients undergoing CAR-T 
cells therapy

(ClonHema-CAR-T Study)

PI: Prof. D. Russo

✓ Approved by Ethical Committee of Brescia (NP 5554)

- Bergamo – A. Rambaldi

- Brescia – D. Russo

- Firenze - R. Saccardi

- Milano (Humanitas Cancer Center) – S. Bramanti

- Milano (San Raffaele) – F. Ciceri

- Milano (Niguarda) – G. Grillo 

- Napoli – F. Pane

- Padova – A. Biffi

- Palermo – M. Musso

- Pescara – M. Di Ianni

- Reggio Calabria – M. Martino

- Roma (Gemelli) – S. Sica

- Roma (Umberto I) – A.P. Iori

- Vicenza – C. Borghero

…… 

T0

Ly-apheresis
CAR-T cells

infusion

- BMA
- BMB
- Karyotype

- Sample to be stored 
for NGS analysis 

T1

+90 days from CAR-T cells: 
cytopenia in at least 1 line 

New onset of persistent 
cytopenia later than +90

T2

Within 2 months 
before Ly-apheresis*

- BMA 
- BMB
- Karyotype

- Sample to be stored 
for NGS analysis 

- BMA
- BMB
- Karyotype

- Sample to be stored 
for NGS analysis 



Therapeutic algorithms evolution

Early Ly-

apheresis

2L
DLBCL

RC/RP

1ST line

NR

Bridge therapy

CAR-T

Primary
refractory

Responders

PET neg

FU

PET pos

RC 

2nd line 

ASCT

PR/NR RC 

ASCT

Relapse 
< 12mo

CAR-T CAR-T

3L
DLBCL

RC/RP

1ST line

RC 

NR

2nd line 

ASCT

PR/NR 

CAR-T

Primary
refractory

Responders

PET neg

FU

PET pos

RC 

2nd line 

ASCT

PR/NR 

CAR-T

RC 

ASCT

Relapse 

2nd line 

ASCT

CR/PR

CAR-T

NR

(<12mo) 



Suggestions for the 
future



Efficacy in phase 1 allogeneic CAR-T trials in r/r DLBCL



Alternative sources of CAR-T
iPSC

NK-CAR-T 

Larson et al., Nature Review 2021



CAR-T construct
Marofi et al., Frontiers in Imm. 2021



McGann et al, Transp Cell Ther. 2022; 

Alexander et al., Transplant Cell Ther. 2021

Outpatient CAR-T therapy



Diagnosis First line/Car-T Second line/Car-T

Relapse/refractory

Other Therapies

Leukapheresis and Car-T production

CAR-T earlier in the treatment plan

Diagnosis First line Second line

Relapse/refractory

Car-T

Leukapheresis and Car-T production

Relapse/refractory

Pre-emptive 

leukapheresis

Pre-emptive 

leukapheresis

PRESENT

FUTURE

Relapse/refractory



Car-T administration at ASST Spedali Civili 

NEUROLOGO

CARDIOLOGO

ANESTESISTA

EMATOLOGO

INFETTIVOLOGO
MEDICO 

TRASFUSIONISTA

LABORATORISTA

UOC Rianimazione 1 e 2 UOC Malattie Infettive

UOC 
Ematologia

UOC 
Cardiologia

UOC 
Neurologia

Laboratorio 
Cellule Staminali

Laboratorio 
CREA

Servizio 
Immuno-
trasfusionale

FARMACISTA

UO Farmacia

Centrale



Summary
highly effective therapy 

in DLBCL patients with ≥ 3 line of treatment 

• Patients, disease and CAR-T cells characteristics 

may influence CAR-T cell efficacy.

• The toxicity 

The future 

is bright



Thank You for your attention!
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