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Investigator’s Brochure Template for Interventional Clinical Trials with Gene Therapy Medicinal Products

This Investigators Brochure (IB) template, developed by the Danish Medicines Agency (DKMA), is intended as a regulatory support during the writing of the Investigator´s Brochure (IB) of a gene therapy medicinal product (GTMP) for a clinical trial application in the early phase of development. This template should be used in conjunction with the other DKMA guidance document; “Regulatory guidance for the writing of the Investigator´s Brochure for a clinical trial application with an Advanced Therapy Medicinal Product”, which contains recommendations to the content for each section for ATMPs in general. In this template, additional comments relevant for GTMPs has been added under each section as regulatory support. 

[bookmark: _Hlk233111194]The overarching ICH S6 guideline forms the basis of the non-clinical requirements. ATMP specific guidance can be found in the EMA guideline for ATMP in clinical trials (EMA/CAT/22473/2025) and the CAT Guideline on the quality, non-clinical and clinical aspects of gene therapy medicinal products (EMA/CAT/80183/2014), which entails recommendations on nonclinical studies for the marketing authorisation application and can be used where applicable. It is acknowledged that the extend of the non-clinical program for a GTMP should be determined on a case-by-case basis depending on the nature of the respective GTMP and in consideration of the 3R principles.



The following texts are used in the template:
- <italic text> = explanatory text, which can be deleted
- straight text = example text
- Comments with remarks = explanatory note



Please note that use of this template is optional. The IB shall, when possible, be written in an easily accessible and searchable format.
This instruction page should be deleted upon completion of the IB.
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1. [bookmark: _Toc224293066]Summary 
< See the guidance document “Regulatory guidance for the writing of the Investigator´s Brochure for a clinical trial application with an Advanced Therapy Medicinal Product”, for a detailed description of recommendations to the content to this section>


[bookmark: _Toc224293067]2. Introduction 
< See the guidance document “Regulatory guidance for the writing of the Investigator´s Brochure for a clinical trial application with an Advanced Therapy Medicinal Product”, for a detailed description of the general recommendations for ATMPs to the content for this section. For GTMPs, an introduction to the expected mode of action, the vector and vector serotypes, vector tropism and the nucleic acid (DNA, RNA, ss, ds) should be provided. Rationale for the choice of clinical administration (in vivo/ex vivo) based on the vector and target tissue should also be provided>.


[bookmark: _Toc224293068]3. Physical, Chemical and Pharmaceutical Properties and Formulation
< See Regulatory guidance for the writing of the Investigator´s Brochure for a clinical trial application with an Advanced Therapy Medicinal Product, for a detailed description of the content for this section>

[bookmark: _Toc224293069]3.1 Drug substance 
<A short description of the nucleic acid cargo (gene of interest, promoters, enhancers etc) and the vector design should be provided>

[bookmark: _Toc224293070]3.2 Drug Product 
[bookmark: _Toc224293071]     3.2.1 Formulation
      <Final drug product including excipients>
[bookmark: _Toc224293072]     3.2.2 Labelling, Storage and Handling 
      <Insert>
[bookmark: _Toc224293073]4. Non-clinical Studies
<Consider a tabulated overview of the conducted non-clinical studies>

[bookmark: _Toc224293074]4.1 Pharmacology

[bookmark: _Toc224293075]4.1.1 Primary pharmacology 
<See Regulatory guidance for the writing of the Investigator´s Brochure 
for a clinical trial application with an Advanced Therapy Medicinal Product. 
[bookmark: _Hlk231999072]Please provide a thoruogh description of the applicabiity of the target sequence, considering the heterogenecity of the human genome in relation to the study population. >


4.1.1.1 Target engagement and vector tropism 
<Tissue specificity of the vector should be demonstrated. It should be confirmed in vitro that the vector i replication incompetent. Transfection and subsequent expression of the transgene product including target engagement/affinity for the transgene product should be provided.

4.1.1.2 Integration site analysis
 <Integration site analysis is required for integrating vectors, to address the risk of mutagenesis and oncogenesis. For non-integrating vectors, the risk of unintended integration should also be addressed, however it might not be relevant to conduct new studies for well-known vectors>  

4.1.1.3 Proof of concept in a relevant model 
[bookmark: _Int_0cGg5fGs]< The appropriateness of the chosen model for the proof-of-concept study should be scientifically justified. The model should reproduce the disease or condition of the patients as close as possible with ideally similar pathophysiology as in patients. Differences in vector tropism between the chosen model and patients should be addressed with regard to similarities between target engagement and expression of the transgene product. The impact of immune responses to the transgene product should also be discussed, (i.e.  more rapid clearance of the human transgene product by the animal cellular and humural immune surveillance. Where appropriate, animal testing should be replaced by in vitro, ex vivo or in silico studies or a combination thereof>.


[bookmark: _Toc224293076]4.1.2 Secondary pharmacology
<Risk of off-target effects should be addressed thoroughly. This applies to the vector on a tissue/organ level, but also the risk of off target effects of a systemically secreted transgene product on a receptor level and on a nucleic acid level. i.e. within the human genome for gene editing or at mRNA level for silencing mRNA products>

[bookmark: _Toc224293077]4.1.3 Safety Pharmacology
<Should be conducted in pharmacological relevant species, as both the vector and the transgene/transgene product should be investigated>

[bookmark: _Toc224293078]4.2 Pharmacokinetics 

[bookmark: _Toc224293079]4.2.1 Methods of analysis
<A short description should be provided; State of the art methods should be used to investigate tissue distribution and persistence of the GTMP. Applicants should justify the selection of assays and their specificity and sensitivity> 

[bookmark: _Toc224293080]4.2.2 Absorption, Distribution, Metabolism, Excretion and Toxicokinetic 
< This section should include analysis of biodistribution of the vector and transgene products in all relevant tissue following the desired clinical route of administration, and a quantification of the genetic material of the investigational GTMP in the target tissue (see ICH S12). Risk of inadvertent germline transmission and virus shedding should also be addressed. If the administered GTMP is a replication-competent virus, biodistribution studies should be designed to cover a potential second viremia. An assessment of the duration of patient exposure of the transgene/transgene product should be included. Please note, that in general for ATMPs, both biodistribution and relevant safety endpoints can be included in a proof-of-concept study (see section 5.3. in EMA/CAT/22473/2025) >


[bookmark: _Toc224293081]4.2.3 Pharmacokinetic/Pharmacodynamic Drug Interactions
<This section is seldomly relevant for GTMPs, however, this point should be addressed if an immunosuppressive co-treatment is expected to alter clearance of the vector or if a GTMP which causes inflammation or cytokine release in the liver could affect the liver metabolism of co-administered pharmaceuticals>. 


[bookmark: _Toc224293082]4.3 Toxicology

[bookmark: _Toc224293083]4.3.1 Summary
< Note that if the therapeutic gene results in secretion and systemic distribution of a transgene product, exposure and safety data for the transgenic product should also be submitted, as these are themselves considered an independent IMP. The tissue tropism/biodistribution and persistence of the GTMP should be considered in the design of the studies. When selecting the animal model, the impact of immune responses to or resulting from the transgene product should be considered, (i.e. risk of Cytokine Release Syndrome or a more rapid clearance of the human transgene product in case of preexisting immunity).

[bookmark: _Toc224293084]4.3.2 Single dose toxicity studies
< The duration of the observation period may have to be extended compared to standard toxicity studies, depending on the persistence and expression of the GTMP. Study duration should be justified>

[bookmark: _Toc224293085]4.3.3 Repeated dose toxicity studies 
< If prolonged function of the transgene and thereby prolonged exposure of a transgene product is expected in humans after a single dose administration, but the same effect cannot be reached by a single administration in the animal model, (i.e. in case replication kinetics of replicating vectors in animals are not reflecting the situation in humans), repeated dose toxicity studies should be considered to mimic the exposure in humans> 

[bookmark: _Toc224293086]4.3.4 Genotoxicity studies
<Unlike the requirement for biopharmaceuticals, genotoxicity studies are often relevant for GTMPs. Standard genotoxicity assays are generally not appropriate – the studies should be designed based on the specific GTMP; genotoxicity studies in established cell lines, primary cells, or animal models should be considered. Insertion site analysis should always be conducted for integrating vectors, demonstrating the risk of mutagenesis. Lack of genotoxicity studies should be scientifically justified>


[bookmark: _Toc224293087]4.3.5 Carcinogenicity studies 
“The need for carcinogenicity studies before exposure to humans is decided on a case-by-case basis, taking into consideration the risks related to the nature of the GTMP. Carcinogenic risk should always be adressed for integrating vectors. Standard lifetime rodent carcinogenicity studies are usually not required, however, the tumourigenic and oncogenic potential should be investigated in relevant in vivo/in vitro models for neoplasm signals, oncogene activation or cell proliferation index.  Lack of such studies should be scientifically justified”


[bookmark: _Toc224293088]4.3.6 Reproductive and development toxicity studies 
<The potential for reproductive and developmental toxicity needs to be addressed depending on the product type, distribution, shedding profile and patient population. The time course of spermatogenesis and oocyte maturation should be considered in the study design for GTMPs where germ line transmission is identified. Please note that there are special contraceptive requirements for IMPs that are genotoxic (See “CTCG recommendation paper on contraception and pregnancy testing in clinical trials” at the HMA homepage under “Key documents”). Lack of EFD studies should be scientifically justified>. 



[bookmark: _Toc224293089]4.3.7 Juvenile toxicity studies 
<Insert if applicable>



[bookmark: _Toc224293090]4.3.8 Other studies 
<This includes studies that have relevance for the specific IMP; i.e. phototoxicity, immunotoxicity, etc.> 

4.3.8.1 Local tolerance 
<Can be included in the biodistribution/toxicity studies>

4.3.8.1 Immunogenicity 
< Include reactions related directly to the vector and transgene products including cytotoxicity directed against host cells successfully transfected by the vector.  

[bookmark: _Toc224293091]4.5 Nonclinical Safety Summary 
<The most significant safety concerns should be addressed, including a discussion of their clinical relevance in light of the expected duration of transgene expression. It is strongly recommended to include differences in vector tropism between the selected animal species and humans in relation to the observed toxicity signals, when discussing the clinical relevance. It is acknowledged, that the general approach to establish a safety margin may not always be feasible. In such cases, the proposed clinical exposure or dose level should be adequately justified using alternative considerations. For integrating vectors, consider if epigenetics could interfere with the efficacy and safety of the investigational GTMP in the intended study population.>	
[bookmark: _Toc224293092]4.5.1 Good Laboratory Practice (GLP) compliance 
<GLP table can be inserted in the IB or as an appendix to the cover letter. See the CTCG Recommendation paper on GLP on the HMA homepage under “Key documents”). > 











[bookmark: _Toc224293093]5. Effects in Humans
<The potential benefits and risks of a GTMP treatment versus existing conventional treatments including consideration of the medical need should be discussed. 
See the guidance document “Regulatory guidance for the writing of the Investigator´s Brochure for a clinical trial application with an Advanced Therapy Medicinal Product”, for a detailed description of recommendations to the content
>

[bookmark: _Toc224293094]5.1 Overview of clinical trials
1. <Insert summary of status of ongoing or completed clinical trials.>



	Protocol No.

	Design/Objectives
	Study population 
	Dose and no. of subjects exposed, Route and Dosage Form
	Status of the individual trials 
(ongoing, completed, stopped prematurely + cause) 

	Results/Conclusions incl. data cut-off date for ongoing trials.


	Phase 1 Studies

	
	
	
	
	
	

	Phase 2 Studies

	
	
	
	
	
	

	Phase 3 Studies

	
	
	
	
	
	





[bookmark: _Toc224293095]5.2 Clinical Pharmacoology and Pharmacokinetics 
< Include a short description of the validated methods used for patient monitoring>


[bookmark: _Toc224293096]5.2.1 Pharmacokinetics in subjects 
<Applies to both the vector and the trangene product. Include results from shedding studies; risk of transmission to third parties should also be adrressed>

[bookmark: _Toc224293097]5.2.2 Clinical Pharmacodynamics
<Include halflife and exposure of transgene products>

[bookmark: _Toc224293098]5.2.3 Sources of PK/PD variations  
<i.e. differences in trangene transskription depending on study population age>


[bookmark: _Toc224293099]5.3 Efficacy in subjects 	
< If surrogate parameters has been used to monitor clinical efficacy (e.g. level of secreted protein), they have to be proven clinically meaningful. Consider addressing the vector serotype and prior infection/vaccination in treated subjects with related viruses that may affect the safety and efficacy of the GTMP. Describe potential expected or observed long term lack of efficay,(ie. due to a reduction of the number of vector-harbouring cells)>

[bookmark: _Toc224293100]5.4 Safety 
< For GTMPs, special focus should be paid to immunogenicity (risk of Cytokine Release Syndrom related to the vector and desired dose level), malignancy, and unintended transduction of tissues/off target effects. Describe the used strategy for long-term efficacy and safety follow-up, based on persistence of the nucleic acid. Long monitoring studies are of specific importance when the GTMP is intended to provide life-long persistence of biological activity and treatment effects>


[bookmark: _Toc224293101]6. Summary of Data and Guidance for the Investigator
<A summary of all existing non-clinical and clinical safety and efficacy data should be provided, clarifying relevant risks and adverse drug reactions>

[bookmark: _Toc224293102]7. Reference safety information 
<insert>

[bookmark: _Toc224293103]8. Literature references 
<insert>

