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The Concept

Ramos CA, et al.  Ann Rev Med 2016; 67: 6.1-6.19.
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The Concept

 Indications and results in Hematology

 Toxicities

 Future development

 Issues



R/R Acute Lymphoblastic Leukemia

Maude SL et al. N Engl J Med. 2014; 371: 1507-17.

CAR-T anti CD19.
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R/R Acute Lymphoblastic Leukemia

Maude SL et al. N Engl J Med. 2018; 378: 439-48.

CAR-T anti CD19.
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R/R Acute Lymphoblastic Leukemia

Maude SL et al. N Engl J Med. 2018; 378: 439-48.

CAR-T anti CD19.



Adapted from Coiffier B et al., Hematology Am Soc Hematol Educ Program 2016: 366-371 and Coiffier et al. ICML 2008 

Refractory and early relapse 
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Late Relapse or PR after
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Refractory DLBCL 



Refractory DLBCL 

Crump M et al. Blood. 2017; 130: 1800-1808.

 Refractory disease: PD or SD as best response at anytime of treatment or relapsed < 12 mo post-ASCT

 N=636

SCHOLAR-

1

- ORR : 26%
- CR: 7%
- mOS: 6.3 mo











R/R Multiple Myeloma

Brudno JN et al. J Clin Oncol. 2018; May 29.

CAR-T anti B Cell Maturation Antigen.



Toxicities

Cytokines Release Syndrome (CRS) Neurotoxicities



Cytokines Release Syndrome

 Symptoms

 Fever

 Hypotension

 Coagulopathy

 Capillary leak

 Respiratory and Cardiovascular insufficiency

 More frequent in ALL/NHL

Hay KA et al. Blood. 2017; 130: 2295-06.



Cytokines Release Syndrome: symptoms

Hay KA et al. Blood. 2017; 130: 2295-06.



Cytokines Release Syndrome: biology

Hay KA et al. Blood. 2017; 130: 2295-06.



Cytokines Release Syndrome: cytokine profile

Hay KA et al. Blood. 2017; 130: 2295-06.



Cytokines Release Syndrome: risk factors

Hay KA et al. Blood. 2017; 130: 2295-06.

Risk factors

Marrow disease burden

Platelet count

CD8+ selection method

CPM-FDR lymphodepletion

CAR-T cells dose



Cytokines Release Syndrome: treatment by tocilizumab

Le QR et al. Oncologist. 2018; 23: 1-5.



Neurotoxicity: Symptoms

 Delirium

 Headache

 Decrease level of conscience or speech impairment

 Focal neurologic deficits

 Seizure

 Acute cerebral edema

 Usually after the onset of CRS or after its resolution

 More frequent in ALL/NHL 

Gauthier J et al. Curr Res Transl Med? 2018; 66: 50-52.



Neurotoxicity: mechanisms

 Unknown

 Secondary to CRS: 

 Endothelial activation and vascular dysfunction

 Hypotension, capillary leak, consumptive coagulopathy

Hay KA et al. Blood. 2017; 130: 2295-06.



Neurotoxicity: treatment

Norelli M et al. Nature Med. 2018; May



Future developments

 In Hematology

 Multiple Myeloma (CD19, BCMA)

 New targets: WT1, Survivin, PRAME

 In Oncology

 Targets: EGFR/HER2, Mesothelin…

 Virus

 HBsAg, CMV…



Future development

Science 2016; 353: 179-84



Issues

 Longer follow-up

 Efficacy

 Toxicity

 How to prevent CRS and NT

 Role of number of CAR-T infused

 CD4/CD8 ratio

 Role of chemotherapy

 New generations of CAR-T

 Cost





JULIET ZUMA JUNO BR-Pola

CAR-T

ScFvCD19

CD28/4-

1BB/CD3z

ScFvCD19

CD28/CD3z

ScFvCD19

CD28/4-1BB/CD3z

Ratio of enrollment (%) 67 91 77 100

Median of availability (d) 39 17

Bridging chemotherapy (%) Yes (90) No

Lymphodepletion Ph Choice
Fu: 30mg/m2, D1-D3

CPM 500 mg/m2, D1-D3

Fu: 30mg/m2, D1-D3

CPM 300 mg/m2, D1-D3

Number of infused cells Median 5.108 2.106/kg 1.108

How to compare CAR-T cell therapies?

Sehn L, et al. ASH 2017 Abst 2821. Shuster S, et al ASH  2017 Abst 577, Neelapu N et al ASH 2017, Abst 578; Abrahamson JS et ak. ASH 2017, Abst 579



JULIET ZUMA JUNO BR-Pola

n 99 108 91 40

FU 15.4 6.3 11.1

Histology DLBCL/FL DLBCL/T-FL/PMBL DLBCL/t-FL/MZL/FL DLBCL

Pior ASCT (%) 47 23 42

>= 3 prior therapies 50 70

CR at 6 months (%) 54 58 50 48

DOR for CR NR NR NR

DOR for CR/PR 11.1 9.2 8.8

Death (%) 3.6 3 1

CRS grade ¾ (%) 18 13 1

Onset/duration (d) 3/7 2/8 5/

NeuroTox grade ¾ (%) 11 28 12

Onset/duration 5/17 10/

How to compare CAR-T cell therapies?

Sehn L, et al. ASH 2017 Abst 2821. Shuster S, et al ASH  2017 Abst 577, Neelapu N et al ASH 2017, Abst 578; Abrahamson JS et ak. ASH 2017, Abst 579


