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Large retrospective analysis of 

outcomes in 636 refractory DLBCL

How did these patients with 

refractory DLBCL respond to the 

next line of therapy?

✓ ORR 26% (CR 7%)

✓ Median OS 6.3 months
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Chimeric Antigen Receptor T-cell Therapy (CAR-T)

Adoptive immunotherapy that incorporates T cells that have been genetically engineered to
express a chimeric antigen receptor for the pan–B-cell CD19 antigen.



CAR T-Cell Therapy: Vein to Vein process

Median manufacturing time: 17-28 days

Patients undergo lymphodepleting (and possibly salvage/bridging) therapy

Majors. EHA 2018. Abstr PS1156. Lim. Cell. 2017;168:724. Sadelain. Nat Rev Cancer. 2003;3:35. 
Brentjens. Nat Med. 2003;9:279. Park. ASH 2015. Abstr 682. Axicabtagene ciloleucel PI. Tisagenlecleucel PI.
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CD19 CAR-T products in pivotal trials in NHL
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ZUMA-1 study

111 enrolled patients
101 treated

Leukapheresis 

Axicabtagene
ciloleucel
infusion 

(2 x 106 cells)

Posttreatment
Follow-up

Axicabtagene ciloleucel
manufacturing and 
lymphodepletion* 

Adult patients with large 
B-cell lymphoma 

(DLBCL, PMBCL, or TFL); 
refractory disease 

(SD/PD with previous 
chemotherapy or 

relapsed within 12 mos
of ASCT)
(N = 111) *Fludarabine and cyclophosphamide on days −5, −4, and −3 before administration of single dose of CAR T-cell therapy; 

no bridging chemotherapy allowed. 

▪ Primary endpoint: ORR; secondary endpoints: DoR, OS, safety

▪ Baseline: median prior therapies, 3; primary refractory, 26%; relapsed after 
autologous SCT, 21%

Neelapu. NEJM. 2017;377:2531. 



ZUMA-1 study. ORR 83%, median DO 11.1 months

Locke FL et al, Lancet Oncol 2019



JULIET study, first global CAR-T cells study in DLBCL: 

Tisagenlecleucel in Refractory B-NHL

Screening, 
apheresis, 

cryopreservation Lymphodepletion

Tisagenlecleucel 
infusion 

(0.1-6.0 x 108

CAR+ viable T-cells*†)

Posttreatment
Follow-up

Bridging chemotherapy‡

Tisagenlecleucel 
manufacturing

Day -2 to
Day -14

Day 1

*Inpatient or outpatient infusion. †D/c before infusion: n = 50 (inability to manufacture, n = 12; other reasons, n = 38). 
‡When needed. 

Shuster SJ et al, NEJM 2019

238 screened patients

111 treated



JULIET study. ORR 52%; ORR (3 mo) 38%; ORR (6 mo) 33%

Shuster SJ et al, NEJM 2019



JULIET study. Special Interest Adverse Events

Shuster SJ et al, NEJM 2019



CRS: cytokine release syndrome



Neurologic toxicity

2017



Timing and duration of acute adverse events

AE: adverse event; CAR: chimeric antigen receptor; CRS: cytokine release syndrome; SmPC: Summary of Product 
Characteristics; NE: neurological event; RMM: risk minimisation measure 
1. Lee DW, et al. Blood 2014; 124:188–195. 2. Yescarta SmPC (May 2019; available at www.ema.europa.eu).

CAR T-cell 
infusion

Days after infusion

0 7 14 28

Median onset, Day 2

CRS coincides with maximal T-cell
expansion1 CRS may occur within minutes
but more typically within days1,2

Median resolution, Day 9

CRS: median duration is 7 
days (range 2–29) 

Neurological toxicities: median duration is 13 
days (range 1–191) 

Median resolution, Day 18Median onset, Day 5

C
A

R
 T

 c
e
ll
s

 i
n

 t
h

e
 

b
lo

o
d

21

CRS and NEs are acute adverse events



Cordeiro A et al, ASH 2018

CD19-targeted CAR-T cells: Late Effects

Clinical characteristics N = 59 (%), 
median FU after CAR-T 23 months

Median age 60 (range, 34 – 73)

NHL/CLL 42 (71%) / 17 (29%)

Median prior lines 4 (range, 1 – 8)

One CAR T infusion 35 (59%)

Two/Three CAR T infusions 22 (37%); 2 (3%)

Salvage Therapy after CAR T 29 (49)

Adverse Events

Cytopenia beyond 90 days 25%

Subsequent malignancies 14%

Neuropsychiatric disordes 8%

Cardiovascular Events 8%

Severe hypogammaglobulinemia 41%

Hospital admission due to infections 46%

3/59 pts died of non-relapse causes 
(2 due to infection after allo HCT, and 1 due to 

duodenal ulcer and gut perforation)



Axi-cells in Real World: Predictors of Response, 

Resistance and Toxicity

Patients with severe neuro-toxicity (≥grade 4) 
manifested higher ANG2 levels and higher 
ANG2:ANG1 ratios, which predicts Endothelial Cells 
activation 

Faramand R et al, ASH 2018



Jacobson CA et al, ASH 2018

Axi-cells in Real World: Predictors of Response, 

Resistance and Toxicity
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CAR-T Team

• Consider the therapy and refer early: Plan patient’s treatment course early; consider
when more chemotherapy may be appropriate vs commercially approved CAR T-cell
therapy or CAR T-cell therapy clinical trial

• Maintain clear communication prior to leukapheresis, during bridging chemotherapy,
and prior to T-cell infusion to ensure successful collection and manufacturing of T-cells
and safe administration

• All physicians, pharmacists, nurses, and other midlevel providers interacting with
patients receiving CAR T-cell therapy must have FDA-mandated training

Perica. Biol Blood Marrow Transplant. 2018;24:1135.

Essential Steps and Required Personnel for the MSKCC CAR T-Cell Program

INTAKE
§ Non-CAR MDs
§ Administrative staff
§ Financial 

coordinator

CONSULTATION
§ CAR-certified MDs
§ Nurse coordinator
§ Social worker
§ Apheresis staff

COLLECTION
§ Cell therapy/donor room
§ Laboratory medicine
§ Nurse coordinator
§ Manufacturers, FACT

BRIDGING
§ Non-CAR MDs
§ CAR MDs
§ Nursing

INFUSION
§ CAR MDs
§ Cell therapy
§ Nursing
§ Pharmacy
§ FACT

LATE CARE
§ CAR MDs
§ Non-CAR MDs

REGULATION
§ Financial services
§ Billing
§ Data management
§ FACT, CIBMTR, FDA

EARLY CARE
§ CAR MDs
§ ICU, neurology
§ Nursing
§ Pharmacy
§ FDA



EHA Guidance Document 2019, Hemasphere 2019

CAR-T Clinical facilities



Three major CD19 CAR-T products in DLBCL

August 7th, 2019: Tisa-cel

November 12th, 2019: Axi-cel



Caution for use or no use in patients with:

▪ Histotypes according to product specification

▪ Active uncontrolled infections → no use

▪ ECOG > 1 → no use

▪ HBV/HCV/HIV active infection → no use

▪ Venous thrombosis in the last six months → no use

▪ CNS disorder or primary CNS lymphoma → no use

▪ Previous allo-SCT → no use

▪ Inadequate renal, hepatic, pulmonary or cardiac function

▪ Prior anti-CD19 therapy → repeat biopsy to prove the presence of CD19

▪ ANC > 1000,  Hb > 8, PLTS > 75.000, ALC according to product specification

Patient selection is primarily guided by the EMA and AIFA 

approved indications 



SIE STUDY

A multicenter prospective observational study on Chimeric Antigen

Receptor (CAR) T-cell therapy for lymphoma: monitoring feasibility,

efficacy, toxicity and biomarkers in a real life setting

Primary Objective:

• Feasibility and efficacy of the treatment in the real life practice

Secondary Objectives:

• Evaluation of Outcome [Response rate (ORR), Overall survival (OS), Progression free survival (PFS), duration of

response (DoR) non-relapse mortality (NRM)].

• Evaluation of safety (CRS, neurotoxicity, infections, cytopenias, B cell aplasia)

• Comparison of the two different CAR T-cell products (time from patient screening to infusion, disease response

and safety)

• Characterization of biomarkers of early response (circulating tumor cell free DNA versus PET and CT scans)

• Characterization of toxicity biomarkers

• Analysis of immune reconstitution

Principal Investigator: Prof Paolo Corradini



Conclusions

✓ Refractory DLBCL represents an unmeet clinical need

✓ CAR-T cells are able to determine high rate of response and promising PFS 

(Juliet trial, ZUMA trial, real world data) 

✓ Patient eligible to CAR-T therapy should be carefully identified

✓ CRS and neurotoxicity are manageable, if promptly recognized and treated

by an experienced staff

✓ Further studies and longer follow-up are needed to identify predictors of 

response and toxicities
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