
“I attend this conference as an individual expert, and do not represent the 
CHMP/CAT/BMWP. The views expressed here are my personal views, and may not 
be understood or quoted as being made on behalf of the CXMP/WP/SAG or 
reflecting the position of the CHMP/CAT/BMWP.”

Challenges with Advanced Therapies
from the EU regulatory perspective

Dr. med. Christian K Schneider
Chair, Committee for Advanced Therapies (CAT), EMA, London
Danish Health and Medicines Authority
Copenhagen, Denmark
CHSC@dkma.dk



Biologicals are complex
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www.laborjournal.de, www.wikipedia.org

- high molecular weight

- complexity

(primary / secondary / tertiary / quartery structure;

post-translational modifications)

- heterogeneity (drug substance, drug product)

- process- and product-related impurities

- low stability of drug substance / drug product

- species specificity

- immunogenicity

Biologicals are complex
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Virus-like particle

Biologicals are complex
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Complexity of Advanced Therapies

B cell budding viruses
www.aecom.yu.edu/aif/gallery/sem/sem.htm

monoclonal
antibody
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Complexity of signalling

Overlap and location of positive and negative modulators of NFk-B signalling
identified in a cell-based screen within the T-cell receptor signaling pathway

Halsey et al, Genome Biology
2007
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Challenges with cell-based products

• Cells are complex systems

– Cells are dependent on their (micro-)environment

▫ Species-specificity

▫ Disease-specificity

– Cells are reactive to their environment

– Cell cultures can become heterogeneous

– Cells might de-differentiate
(e.g. during longer cell culture)

– Cells might migrate („biodistribution“)

– Cells are fragile and (sometimes) mortal

=> Regulatory consequences: 

√ Need for adequate characterization

√ but also necessity to accept limitations
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The Committee for Advanced Therapies (CAT)

CHMP CAT

5 „double members“

Reg. 1394/2007, Art. 8
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Challenges with cell-based medicinal products

• Non-clinical evaluation

• Cell surface molecules (receptors, integrins,…)

• Secreted factors like cytokines

A relevant species is one in which the test material is

pharmacologically active due to the expression of

the receptor or an epitope (in the case of monoclonal

antibodies)*.

*NfG on preclinical safety evaluation of biotechnology derived pharmaceuticals 

(CPMP/ICH/302/95; ICH S6)
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Gene transfer medicinal products

Vector-related issues clearly to be distinguished from effects mediated by

expression of the gene

= added complexity as compared to biotechnological products of having

additional test components (vector, genetic material)
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Clinical challenges with gene transfer

• „How to target only the target“

Example:

Gene therapy medicinal products which substitute for an 

organ or tissue-specific gene defect, but with multilocular

occurrence (skin, muscle, bone,…)

• How to administer locally to ensure desired local distribution?

• Impact on patient when administered multilocally

(more than 20 injections per patient etc.)

• Impact of additional devices on safety

(e.g. tissue damage and enhancement of immunogenicity?)
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Clinical challenges with gene transfer

• How to control the clinical trial?

• For proof-of-principle
• Patient as own control

(comparing pre- and post treatment) might be acceptable, depending on the effect size / 
severity of the defect / historical data)

• For pivotal trial
• Control group usually required to distinguish effect of gene defect correction from usual 

best supportive care (e.g. dietary measures for metabolic conditions)
=> gene transfer usually represents a monotherapy, not an add-on to

standard of care

• How to blind the trial?

• How to measure clinical outcome?
• For many gene defects there is no available treatment and thus no 

validated clinical endpoints.
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Borders to ethics

• Important: Adverse events that are to be expected 

must be seen in the light of the benefit

• Even for integration / tumourigenicity!

(e.g., gene therapy for a severe disease that would take a 

lethal course within the first years of life)

http://www.geneticsandsociety.org/
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Borders to ethics

• Important: Adverse events that are to be expected 

must be seen in the light of the benefit

• Even for integration / tumourigenicity!

(e.g., gene therapy for a severe disease that would take a 

lethal course within the first years of life)

• Importance of long-term follow-up and risk 

management

• Legislation: Opens possibility to long-term follow-up of 

efficacy => important e.g. for tissue engineering 

products, where efficacy might be apparent only after 

many years
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Quality Non-Clinical

Clinical

- Impurities

- Cells: Culture conditions

and their impact on 

differentiation

- (…)

- tissue cross-reactivity?

- unwanted biodistribution?

- toxicity?

- additional safety measures required?

- immunogenicity

B R I D G I N G

A multidisciplinary approach is required
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Science Regulation

Ethics

- (see above)
- How to find the correct regulatory routes

for guidance documents

(e.g. cell-based tumour vaccines)

-How to deal with products that have

already been used without evidence?

- Regulation of long-term follow-up of

efficacy

- How to perform first-in-human trials?

- How to deal e.g. with the risk of inserational mutagenesis?

A multidisciplinary approach is required

B R I D G I N G
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Directive 2009/120/EC

amending Directive 2001/83/EC

(”revised Annex I”)

Translation into a medicinal product
(”translational medicine”)

Basic research
Complex products
Top-level science

Our environment: The „academic gap“ and „small company gap“
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Development prior to approval

Schneider CK and Schäffner-Dallmann G (2008). Nat Rev Drug Discov 7(11): 893-899
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The ATMP landscape in Europe

Analysis of the EudraCT database
(2004-2010):
318 trials with ATMPs
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The figure shows the usual sequence on when the procedures are requested by Applicants.
Note that all procedures can be requested at any time during development

ATMP development and involvement of CAT
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http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000334.jsp&murl=menus/regulations/regulations.jsp&mid=WC0b01ac05800ba1d9

Innovation Task Force at EMA
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„Interested Parties“
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