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CAR T-Cell Therapy

2020é

Celgene/BMS Advisory board (Liso-Cel); 2nd European CAR-T congress

Gilead Consulting activity (Yescarta ®, Tecartus ®)

Novartis Symposium for referring centers for Kymriah ®

Takeda Expert Statement (Brentuximab)

Astra Advisory board (Olaparib, Acalabrutinib)

Roche Advisory board (Pipeline)

Janssen-Cilag Advisory board (Ibrutinib)

2021é

Celgene/BMS Moderator / Advisory & consulting activity (Liso-Cel / Breyanzi ®)

3rd European CAR-T congress

Gilead Consulting activity (Yescarta®)

Astra Advisory Board (Olaparib, Acalabrutinib)

Incyte Advisory Board (Loncastuximab)

Takeda Advisory Board (Brentuximab)

2022é

Roche Advisory Board (Polatuzumab)

Celgene/BMS 4th European CAR-T congress

Kyowa Kirin Advisory Board (Mogamulizumab)

Beigene Advisory Board (Zanubrutinib)

POTENTIAL CONFLICTS OF INTEREST
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CAR T-Cell Therapy

THE HETEROGENEITY OF LYMPHOMAS

PRESENTED IN A NUTSHELL

…treatable & variable Follicular lymphoma

…treatable & relapsing Mantle cell lymphoma

…treatable (with antibiotics) Marginal zone lymphoma

…curable & with inflammation Hodgkinôs lymphoma

…curable & rapidly growing Diffuse large B-cell & Burkitt lymphoma
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CAR T-Cell Therapy

CAR-T CELL THERAPY & COVID-19: WAS IT POSSIBLE?

Effective, but without a curative intent

Such therapies can be postponed / adapted

éMUST BE POSSIBLE !

Highly effective therapy (with curative potential)

Such therapies must be done / should not be postponed
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Since when do we have CARs ?
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CAR T-Cell Therapy

«CAR T»: what does it mean ?

… chimeric antigen receptor T-cells !
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CAR T-Cell Therapy

T cell

CD19

Own 
receptor

Tumor cell

CTL019 cell

dead tumor cell

Anti-CD19 

C. Renner

The chimeric T-cell receptor:

an artificial construct
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CAR T-Cell Therapy

CAR T-cells: «living & personal» drugs

Collection of the patients lymphocytes out-patient setting, local

Infection / transduction lab; approx. 3 weeks

Lymphodepleting chemotherapy 3 days

Infusion / acute phase follow-up 2-3 weeks

Collection

Lab

Chemotherapy

Infusion

Lab

HOSPITAL + «PHARMA»:

PARTNERS IN THE

PRODUCTION OF A DRUG

in-patient setting
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CAR T-Cell Therapy

Cellular therapy targets for hemato-oncological maligancies

CD19 Acute lymphoblastic leukemia, aggressive lymphomas, 

follicular, marginal & mantle cell lymphoma

BCMA multiple myeloma
Others: CD19-CD20, CD22
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Borchmann P et al. DGHO 2020
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Courtesy of M. Subklewe and N. Lang (YOA 2018)

Figure adapted from Friedberg J.W., ASH Education Book 2011

DLBCL

1ST line 

R-CHOP

n = 450
1/3 rel/ref

n = 150

2/3 cured

n = 300 
1/2 ASCT

n å 75

1/2 not fit 

for ASCT

n å 75

50% 

refractory

no ASCT

n å 37

50% 

sensitive;

ad ASZT

n å 38

~60% cured

n å 23 

~40% relapse

after ASCT

n = 15

30% of r/r 

DLBCL 

w/o options

n å 127

R/R DLBCL: unmet medical need

Annual incidence of DLBCL in Switzerland : 5/100’000 = ~450 / year

éin        until 2019
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“Real-world experience”

France 35 centers for 65 Mio.

England 12 centers for 67 Mio.

Austria 6 centers for 9 Mio.

Switzerland 9 centres for 8.8 Mio.!!

U. Jäger; Sitges 2020

72 % lymphomas, 22 % ALL

6 % multiple myeloma
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Apheresis product warm frozen warm

End product Cells in 1-3 bagsCells in 68 ml fixed # of cells

Brand name Kymriah ® (Breyanzi ®)

Company

≠

CD19 antibody

Stimulation domain

Product

=

The CART products are differenté

Yescarta ®

Tecartus ®

Approved indications various lymphomas; B-ALLLymphomas; MCL (various lymphomas)

Work load (center/lab) small considerable small

Cost coverage (insurance) early flexible early

=
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The CAR T products are different

8 centers with both approved products:

Axi-cel: more and longer hospitalizations

all / >G3 (Tisa-Cel)

CRS   85 / 8 % 41 / 1%

CRES 53 / 33 % 14 / 0%

Riedell, ASCT & CIBMTR 2020;52a

Current product choice at the Inselspital:

•Older patients & lots of lymphoma: Kymriah® preferred

•Timing & modality of apheresis, cost coverage !

•Novartis: production in Stein (AG) since May 29, 2020

(in addition to Morris Plains (USA) & Fraunhofer Institute (D))
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Efficacy of CARs ZUMA-1: Locke Lancet Oncol 2019

Median follow-up 27.1 M

ZUMA-1 (Yescarta®)

Med. FU 39 M, 3-y survival 47 %

ASH 2020:1187a

JULIET (Kymriah®)

Med. FU 40.3 M, med. survival 11 M

Lancet Oncol 2021

TRANSCEND (Breyanzi®)

269 pts., med. FU 19 M

Lancet 2020

Med. duration of response 11.1 M

Med. progression-free survival 5.9 M

éin a population with

a survival of 10-20%!
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«Comparison» between the two approved products

Similar results in a US cohort (514 pts.) 

ASH 2021;532a

DESCAR-T ASH 2021;92a

Questionnaire

within the EBMT
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A CAR T-cell therapy requires a thorough forward planning

Vercellino, Blood Adv 2020

Thieblemont, SAMO 2021

The Heidelberg Guidelines

Korell, Cells 2020
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CAR T-Cell Therapy

Early progressions after CARs

Progression after Axi-Cel:

After 1 year = 45 % (95% CI, 39-51%)

Nastoupil JCO 2020

Progression after CARs:

After 1 year = 47 % (95% CI, 38-58%)

Vercellino, Blood Advances 2020
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CAR T-Cell Therapy

At time of decision:

ECOG >2; LDH ҧ; >2 extranodal sites

At time of lymphodepletion:

Tumor vol. >80 ml, CRPҧ, >2 extran. sites

Vercellino, Blood Advances 2020

C. Thieblemont, SAMO 2021

Factors that determine an early progression after CARs
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ZUMA-7: Locke NEJM 2021

JCAR-003: Kamdar ASH 2021 #91

BELINDA: Bishop NEJM 2021 

CARs vs. high-dose chemo-tx: randomized evidence

Med. EFS 8.3 vs. 2.0

HR 0.4

Med. EFS 10.1 vs. 2.3

HR 0.349

Med. EFS 3.0 vs. 3.0

HR 1.07
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•Need for bridging = surrogat for an aggr. disease

(Pinninx Blood Advances 2020)

•ZUMA-7: bridging not allowed

Ҧ bias for less aggressive lymphomas

•«Crossover» allowed in BELINDA & JCAR-003

Many open questions:

Significance of disease control (with bridging) befor CAR infusion ?

BELINDA: not all patients profit from CARs in 2nd  line !? (no «one size fits all»)

Are all products a priori equal? If not, is Tisa-Cel less effective ? 

Axi-Cel & Liso-Cel: soon the standard in 2nd Linie ?

Is EFS an adequate endpoint in the situation when cure is our goal ?

CARs vs. high-dose chemo-tx: all clear ?
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Mechanisms of resistence

Curtesy of Federico Simonetta SOHC 2021 
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38-y , primary refract. PMBL (R-CHOP (outside IELSG 37), salvage & HD)

Learning from individual cases…

No B-cells since December 2019

Severe hypogammaglobulinemia, substit. since 03/2021

No antibodies against Covid-19 , 3rd dose in 09/2021

Radiotherapy to treat localized CD19-positive relapse



Molecular Diagnostics 29.4.22 ïUrban Novak 26

CAR T-Cell Therapy

ILROG workshop

16-ICML

New role of radiotherapy for lymphomas by CARs
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Cytokine release Syndrom (CRS), 5-14 days after infusion

Side-effects of CAR T-cells

CRS

CRES
High fever

Chills

Bone pain

Nausea & Diarrhea

Rash Hypotension Headache

Fatigue

Neurological symptoms

Brain edema

O2 deprivation

Cytokine Release Encephalopathy Syndrom (CRES)
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CAR T-Cell Therapy

7

9

Day after CAR infusion

10

10

18
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JULIET; Borchmann, DGHO 2020

See also Schuster Lancet Oncol 2021

A severe CRS correlates with a worse outcome

Data for Kymriah®LDHҧ& low platelets at baseline = poorer PFS and OS
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Pabst et al. Exp Hematol 2020

IL6 levels, but not CARs correlate with CRS
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Rejeski; 16-ICML;82a; Blood 2021

CARs & hematoxicity
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Monoclonal antibodies

A plethora of monoclonal antibodies to treat B-NHL…

Antibody-drug conjugates
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Interaction of tumor cells with T-cells (close proximity)

Ҧ create an immunological synapse

Cells killed by FAS-ligand or perforin mediated apoptosis

Activation of T-cells & expansion of T-cell compartment

Antibodies with dual recognition

Overview on bispecific antibodies

2+1 design; no 24h infusion: convenient

Fusion of two antibodies, s/c administration
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In favor of bispecifics:

Toxicity profile (at least compared to Yescarta®)

Practical aspects (convenient logistics of a conventional «drug»)

Topp ASH 2020

Scientific workshop

indolent > aggressive

No answer to the 100 Mio. $ question:

Which one is better, sequence ?
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SUMMARY & CONCLUSIONS

CAR T-cells are an expensive and labor intensive therapeutic option

Standard for aggr. lymphomas, B-ALL (<25J) & MCL >2 therapies; FL? ALL>25?

Based on the experience with >100 patients treated at the Inselspital:

• Cost coverage was / is still a problem in some cases (not a «drug»)

• Not the side effects, but the patient selection is the main challenge !

• Real-world data are very important: no detrimental effects of steroids, safe use in elderly

• New perspective for doctors & patients, new algorithms needed (also for different products)

• Verification of relapses with biopsies (Ăclinicalñ relapses =  secondary malignancies in ~8 %)

• Curative therapy of a Ăpalpable diseaseñ, not a consolidation

Ideally, we should be able to use CARs early (e.g. in 2nd line)

Compared to bispecific antibodies, CARs have a significant head start…

…bispecific antibodies can currently only be given in trials / after failures of CARs

We need more randomized trials and trials on therapy sequences !


