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How is Gene Therapy defined ??

Member States shall put into force by the 5 April 2010 at the latest.
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GTMP Clinical Trial Applications in EU & Germany

2005 to 3Q 2011
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GT clinical trials in Germany by
year and clinical phase



August 2005 – October 2011 
sorted by indication and vector type

GTMP Clinical Trial Applications in Germany (PEI)
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✘ Release specifications ensuring safety, 
identity, purity and potency of 
the final product 

Measures to ensure good GTMP quality
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✘ Quality and control of starting material (MCB, WCB, bacterial cell 
bank, plasmids, MVS, (producer) cells) 

✘ Understanding of the manufacturing process and the
characteristics of the product 

✘ Meaningful in-process controls, test of intermediate products, 
measure process variables, realtime – rapid - quantitative assays

✘ Ensuring comparability upon product and/or process changes

✘ Determine type and levels of impurities

✘ Establish potency assay for biological 
activity



Identity/ - of transgene and vector (immunochemically, NAT,  
genomic integrity sequence)

Bioactivity/Potency - infectivity (infectious particles), transduced cells, gene 
copy number

- particles to infectious titer ratio
- transgene expression
- bioactivity/function

Purity - RCV (replication competent virus)
- host cell + `production system´ protein
- host cell + `production system´ DNA
- residual reagents (antibiotics, benzonase, BSA)
- sterility (bacterial, fungal)
- adventitious agents, mycoplasma, bacterial endotoxin

Physico-chemical - appearance, osmolality, pH
characteristics - particle size distribution

- vector aggregates

Characterisation/release of GTMPs
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CPMP/BWP/3088/99 Quality, preclinical and clinical aspects of GTMPs

CAT/GTWP/44236/2009 Design modifications of GTMPs during development

Product-specific

CHMP/GTWP/671639/2008  Quality, preclinical and clinical aspects of medicinal
products containing genetically modified cells

Quality

Scientific guidance for GTMPs I

CHMP/GTWP/587488/07 Quality, non-clinical and clinical issues relating specifically 
to recombinant adeno-associated viral vectors

CAT/CPWP/686637/2011 Risk-based approach according to Annex I, part IV of Directive 
2001/83/EC applied to ATMPs
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CHMP/GTWP/125459/06 CHMP/CAT position statement on Creutzfeldt-Jakob disease 
and ATMPs

CHMP/GTWP/587488/07 Development and Manufacture of Lentiviral Vectors 



 Ph. Eur. 5.2.3. Cell substrates for the production of vaccines for human use

Quality

Scientific guidance for GTMPs II
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Considerations:

CHMP/ICH/607698/08 Oncolytic Viruses

http://www.emea.europa.eu/pdfs/human/genetherapy/60769808enfin.pdf


Aim of non-clinical studies

 pharmacodynamic “proof of concept” in non-clinical model(s)

 biodistribution of the GTMP

• identification of potential target organs of toxicity

• identification of potential target organs of biological activity

 recommendation on initial dose and dose escalation scheme 
to be used in the proposed clinical trial

 identification of toxic effects including immunogenicity and 
tumorigenicity

 identification of parameters to be monitored in the proposed 
clinical trial

 identification of patient eligibility criteria
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 GTMP biological characteristics depend on vector, transgene 
+ its product

 biological / toxicological /pharmacological activity needs to
be shown for transgene + vector on cells

 test material ideally should be identical to clinical lot

 GLP compliance of tox and biodistribution studies?

 choice of animal model to explore transgene effects and
therapeutic function

Non-clinical overview



 selection of relevant species and model systems (immune 
compromised, knockout and transgenic) 

• susceptible to infection with the vector, resembles human 
receptor distribution pattern

• comparable activity of regulatory vector sequences

• models immune response

• reflect biological response to the transgene product

• immune status of the animal model

 homologous models (e.g. to test immungenicity, immune 
modulators as transgene) or disease models (e.g. for oncolytic
vectors) may be appropriate.

Considering animal model selection
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 for target and non-target organs

 analysis of distribution, persistence, clearance, mobilisation, 
transcription of transgene (product)/vector

 observation time ideally until there is no signal detection

 route of administration, treatment regime, dosing should mimic
clinical situation, and potentially worst case scenario

 specificity, duration of gene expression and activity in target
tissues, if target tissue selectivity is expected

 potential need for integration studies

 biodistribution studies should also address the risk of germ line
transmission

Biodistribution
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Aspects of toxicology

 virulence, integration and replication capacity, latency/reactivation, 
etc. of the GTMP 

 recombination might lead to virulence, to RCVs, to integration

 inadvertent replication after complementation by wt-virus might occur

 interaction with concomitant medication

 toxicological consequences of any aberrant gene product (might have
different immunogenicity profile), non-therapeutic vector proteins, 
and other impurity profile

 re-administration to patients might cause host immune response to
GTMP

 in vivo studies might be hampered by vector-host specificity



Risk profiling:
A method to systematically 
integrate all available information 
on risks and risk factors to obtain 
a profile of each individual risk 
associated with a specific ATMP

1st step: To identify risks associated with the clinical use of the ATMP

2nd step: To identify product specific risk factors contributing to each identified risk 

3rd step: To map the relevant data/information for each identified risk factors 
against each of the identified risks

4th step: To conclude on the risk factor – risk relationships

The risk-based approach
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The risk-based approach – example
Step 3: Matrix table to map risk factor/risk relationship

AAV-vector expressing a fictitious enzyme to treat a metabolic deficiency 
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 Same route/method/schedule of administration as in clinical protocol

 Dosing should mimic clinical situation, with appropriate safety margins

 Use of the most relevant animal model for the expected toxicological effects

 Observation time depends on type of product: 

 should reflect the duration of gene expression (refer to biodistribution)

 multiple administrations might mimic effects of persist gene expression

 Repeated tox requirements dependent on clinical treatment regime

 Standard genotoxicity studies not required

 Evaluation of tumorigenicity in vitro, positive signals in vivo testing

 Immunogenicity/immunotoxicity studies when factors (growth factors, 
cytokines) with an effect on the immune system are present/produced

Toxicology



Product-specific

NC and Clinic

Scientific guidance for GTMPs III
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CHMP/GTWP/125459/06 Non-clinical studies required before first clinical use of GTMPs

EMEA/273974/05 Non-Clinical testing for inadvertent germline transmission of GTMPs

CHMP/GTWP/125491/06 Scientific requirements for the Environmental Risk
Assessment of GTMPs

CHMP/GTWP/60436/07 Follow up of patients administered  with GTMPs



NC + Clinic

Scientific guidance for GTMPs IV
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Considerations:

CHMP/ICH/607698/08 Oncolytic Viruses

Considerations:

CHMP/ICH/607698/08 Oncolytic Viruses

CHMP/ICH/449035/09 General Principles to Address Virus and Vector Shedding

CHMP/ICH/469991/06 General principles to address the risk of inadvertent germline
integration of gene therapy

http://www.emea.europa.eu/pdfs/human/genetherapy/60769808enfin.pdf
http://www.emea.europa.eu/pdfs/human/genetherapy/60769808enfin.pdf
http://www.emea.europa.eu/pdfs/human/ich/44903509en.pdf
http://www.emea.europa.eu/pdfs/human/ich/46999106en.pdf
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Concluding remarks

 Scientific guidance for GTMPs is available and is constantly 
evolving. 

 However, guidance/requirements have to be adjusted to the 
specificity of each individual GTMP.  

Early and constant interaction with regulatory authorities 
is important for sucessful development of GTMPs
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