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What are ATMP‘s ?
Gene therapy
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Somatic cell therapy

Tissue engineered product

Advanced Therapy Medicinal Products
Regulation (EC) 1394/2007 

Combined ATMP

In vivo Ex vivo
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The ATMP life cycle

M. Schüßler-Lenz

Clinical trial auhorisaton

• National and/or EMA scientific 
advice

• National HTA advice

• EMA/HTA parallel advice



Approved ATMP‘s in EU 2022
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M. Schüßler-Lenz et al; Pharmakon 8.2022



CART‘s in EU

Name Target Indication

Kymriah CD19 pALL, DLBCL, FL

Yescarta CD19 DLBCL, FL

Breyanzi CD19 DLBCL

Tecartus CD19 MCL, ALL

Abecma BCMA MM

Carvikty BCMA MM

pALL; paediatric Acute lymphoblastic leukaemia
DLBCL; diffuse large B-cell lymphoma
FL; Follicular Lymphoma
MCL; mantel cell lymphoma
MM; multiple myeloma 



CD19: important target for CAR T-cell 
therapy in treating B-cell malignancies

• CD19 is expressed on B cells and B-cell precursors and is not expressed on bone marrow stem 
cells or other tissues
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Adapted from Blanc V et al, Clin Cancer Res; 2011; 17(20); 6448–58
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CAR-T Mechanism of Action

Poff!
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Regulatory particularities for CARTs: Quality aspects

• complex products with complex manufacturing

• Individualised “person specific” therapies 

• strict requirements for chain of custody: one patient = one batch 

• Sterility

• Consistency

• Routines to be in place for release of “Out of spec (OOS) batches” for person specific cell therapies

• Strict requirement for long term safety follow up for integrating vectors due potential/hypothetical risk of 
insertional mutagenesis/cancer 
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Treat Outcome

Tumour response OS
Screening
/Enrolment

Generic single arm cancer trial with conventional drug

vs

Historical control as benchmark
• Less robust data

• Surrogate endpoints- uncertainty regarding long term 
benefit

• Uncertainty regarding long term safety

• Uncertainty regarding historical comparison

Hard to justify a high price = delayed patient access



CART’s add complexity to clinical studies

+

Apheresis Enrolment

CAR-T Manufacturing

Bridging chemo

Infusion
Pre-conditioning

OS

Outcome

Screening

=

Treat Outcome
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Tumour response



Patient flow Juliet study (Kymriah)

Schuster et al. NEJM 2019

Almost 30 % of enrolled 
patients fall out prior to 
CART infusion !



In what patient population to measure outcome?
Enrolled (ITT) or infused (mITT)?

Apheresis
Enrolment (ITT)

CAR-T Manufacturing

Bridging chemo

Infusion (mITT)

apheresis 
product 
rejected

Manufacturing failures
Disease progression
Death

Pre-conditioning

OK

OS

Outcome

Screening

Single arm cancer trial CART

Tumour response



Remedies to resolve remaining uncertainties when data is not
considered «comprehensive» due to single arm trial design

1. Data from longer follow up for Pivotal study.

2. Prospective, observational study based on data from registry and matching 
patient characteristics and efficacy outcome measures in line with pivotal 
single arm study.

3. Conduct larger Randomized Controlled study in earlier treatment line to 
“confirm” data from later line. 



19



Summary
• Single arm clinical trials with CARTs suffer from a number of limitations

• Not All CART’s are created equal

• Need more and better data (ultimately RCT)
- Long term efficacy outcomes
- Long term Safety
- Quality of life

• New CART’s should ideally be tested against approved in RCT’s (in practice impossible, due to 
cost, logistical challenges etc) 

• Market Access ≠ Patient Access (CARS are (too) expensive) 

But

• Many of the challenges above will ultimately be resolved.

• We are slowly getting more & better data, 

• More efficient manufacturing (hopefully also cheaper)

• More competing products on the market

• Higher cost effectiveness  will increase patient access
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