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[bookmark: _Toc133233866]
1. [bookmark: _Toc139015975][bookmark: Nonclinical_written_tab_summary_forTOC][bookmark: nonclinicalSUMMARYTOC]Introduction 
In this section your goal is to provide the FDA with information with the following key information: 
· A brief summary about your product (consider including visuals to show the chemical structure of your product) and its pharmacologic properties
· Information about your product’s proposed clinical indication, dose, and duration of use

2. [bookmark: _Toc131393900][bookmark: _Toc133233867][bookmark: _Toc139015976]Pharmacology Written Summary
2.1. [bookmark: _Toc131393901][bookmark: _Toc133233868][bookmark: _Toc139015977]Summary
In this section, your goal is to provide the FDA with a summary of your key findings from the pharmacology studies for your product. (Keep it to 2-3 pages each). Consider starting with a brief description of the overall pharmacology content and then go into the notable aspects (inclusion and/or exclusion of data like a lack of an animal model).
2.2. [bookmark: _Toc131393902][bookmark: _Toc133233869][bookmark: _Toc139015978]Primary pharmacodynamics
Studies summarized and evaluated 
2.3. [bookmark: _Toc131393903][bookmark: _Toc133233870][bookmark: _Toc139015979]Secondary pharmacodynamics
Studies summarized and evaluated (if applicable)
2.4. [bookmark: _Toc131393904][bookmark: _Toc133233871][bookmark: _Toc139015980]Safety pharmacology
Studies summarized and evaluated (if applicable)
2.5. [bookmark: _Toc131393905][bookmark: _Toc133233872][bookmark: _Toc139015981]Pharmacodynamic drug interactions
Studies summarized and evaluated (if applicable) 
2.6. [bookmark: _Toc131393906][bookmark: _Toc133233873][bookmark: _Toc139015982]Discussion and conclusions
In this section, summarize the key points from your study and bring up any key discussion points or issues you may need to address. 
2.7. [bookmark: _Toc131393907][bookmark: _Toc133233874][bookmark: _Toc139015983]Tables and figures (either here or included in text)
Include a list of tables and/or figures used

3. [bookmark: _Toc131393908][bookmark: _Toc133233875][bookmark: _Toc139015984]Pharmacology Tabulated Summary 
In this section, your goal is to provide the FDA with a summary of all the different topics you covered under the pharmacology section. Consider following the example below while creating your tabulated summary and check out the ICH guidelines (M4S-Common Technical Document for the Registration of Pharmaceuticals for Human Use - Safety)  for more examples.1. Pharmacology
1.1. Pharmacology: Overview
1.2. Primary Pharmacodynamics
1.3. Secondary Pharmacodynamics
1.4. Safety Pharmacology
1.5. Pharmacodynamic Drug Interactions


4. [bookmark: _Toc131393909][bookmark: _Toc133233876][bookmark: _Toc139015985]Pharmacokinetics Written Summary
Traditional pharmacokinetics (absorption, distribution, metabolism, excretion) studies are not feasible with AAV gene therapies. However, these sections are noted here for completeness per eCTD structure.
4.1. [bookmark: _Toc131393910][bookmark: _Toc133233877][bookmark: _Toc139015986]Summary
In this section, your goal is to provide the FDA with a brief summary (2-3 pages) of the scope and findings of the pharmacokinetics (PK) studies conducted for your product. PK and Absorption, Distribution, Metabolism, Excretion (ADME) studies are not typical for complex treatments such as gene therapies, so it is unlikely that you will have studies of these types. Often studies with AAVs incorporate endpoints that may be considered relevant to this section in either the pharmacology or toxicology studies. Therefore, it may be more relevant to summarize these endpoints in the relevant sections (Module 2.6.2 or 2.6.6) so that each nonclinical study is complete. Therefore, rather than repeat the data in this section, it may be advisable to just specify the Bioanalytical methods for pharmacodynamic, biodistribution and immunogenicity endpoints in this section.
4.2. [bookmark: _Toc131393911][bookmark: _Toc133233878][bookmark: _Toc139015987]Methods of analysis
4.3. [bookmark: _Toc131393912][bookmark: _Toc133233879][bookmark: _Toc139015988]Absorption
4.4. [bookmark: _Toc131393913][bookmark: _Toc133233880][bookmark: _Toc139015989]Distribution
4.5. [bookmark: _Toc131393914][bookmark: _Toc133233881][bookmark: _Toc139015990]Metabolism
4.6. [bookmark: _Toc131393915][bookmark: _Toc133233882][bookmark: _Toc139015991]Excretion
4.7. [bookmark: _Toc131393916][bookmark: _Toc133233883][bookmark: _Toc139015992]Pharmacokinetic drug interactions
4.8. [bookmark: _Toc131393917][bookmark: _Toc133233884][bookmark: _Toc139015993]Other pharmacokinetic studies
4.9. [bookmark: _Toc131393918][bookmark: _Toc133233885][bookmark: _Toc139015994]Discussion and conclusions
4.10. [bookmark: _Toc131393919][bookmark: _Toc133233886][bookmark: _Toc139015995]Tables and figures (either here or included in text)
Include a list of tables and/or figures used
5. [bookmark: _Toc131393920][bookmark: _Toc133233887][bookmark: _Toc139015996]Pharmacokinetics Tabulated Summary 
Traditional pharmacokinetics (absorption, distribution, metabolism, excretion) studies are not feasible with AAV gene therapies. However, these sections are noted here for completeness per eCTD structure. Except for Bioanalytical method reports for pharmacodynamic, biodistribution and immunogenicity endpoints, this section may be left blank.
6. [bookmark: _Toc139015997][bookmark: _Toc131393922][bookmark: _Toc133233889]Toxicology Written Summary 
6.1. [bookmark: _Toc139015998]Summary
In this section, your goal is to provide the FDA with a brief summary (not more than 6 pages) of your key findings from the toxicology studies. 
You can use a table to show the extent of the toxicologic evaluation. Here is an example: 
	Study type and duration
	Route of administration
	Species

	Single-dose toxicity
Repeat-dose toxicity
1 month
9 months
	IV
IV
	Rat
Rat



Not all investigational therapies require genotoxicity, carcinogenicity, and reproductive toxicity studies for the IND. The requirement for these studies will be based on the mechanism of action of the gene therapy and should be discussed with the FDA during your Pre-IND meeting. See additional guidance here: Guidance for Industry M4S: August 2001 ICH (fda.gov). 
6.2. [bookmark: _Toc131393923][bookmark: _Toc133233890][bookmark: _Toc139015999]Single-dose toxicity 
Studies summarized and evaluated in order by species and by route. 
6.3. [bookmark: _Toc131393924][bookmark: _Toc133233891][bookmark: _Toc139016000]Repeat-dose toxicity
Studies summarized and evaluated in order by species, by route, and by duration. You can include brief details about the methods you used and key findings. Often AAVs are single dose studies, in which case they are included in the single-dose toxicity section.
6.4. [bookmark: _Toc131393925][bookmark: _Toc133233892][bookmark: _Toc139016001]Genotoxicity
Studies summarized and evaluated. Consider summarizing them in the following order: 
In vitro nonmammalian cell system à in vitro mammalian cell system à in vivo mammalian cell system
AAVs do not generally include a traditional assessment for genotoxicity. In this section consider documenting any cassette design aspects to reduce potential for insertional mutagenicity alongside any evaluation performed to evaluate this. 
6.5. [bookmark: _Toc131393926][bookmark: _Toc133233893][bookmark: _Toc139016002]Carcinogenicity
Studies summarized and evaluated. Consider including a rationale around why the studies were chosen. Additionally consider summarizing each study in the following order of long term to short/medium term. 
Carcinogenicity studies are not conducted for AAVs, however data may be available from long term pharmacology studies (>1 year) where histopathology was performed. Consider including this data to highlight lack of pre-neoplastic or neoplastic lesions.
6.6. [bookmark: _Toc131393927][bookmark: _Toc133233894][bookmark: _Toc139016003]Reproductive and developmental toxicity
Studies summarized and evaluated (if conducted). Consider summarizing them in the following order:
· Fertility and early embryonic development
· Embryofetal development
· Prenatal and postnatal development, including maternal function
Reproductive and developmental studies may not be evaluated for AAVs. Data from nonclinical studies may be useful to infer the potential risk for reprotox from endpoints evaluated. For example, if an AAV is administered subretinal for an inherited retinal disease, there is likely no biodistribution to the gonads or measurable serum concentrations of transgene product that provide justification for no further studies and contribute to the overall risk assessment. 
6.7. [bookmark: _Toc131393928][bookmark: _Toc133233895][bookmark: _Toc139016004]Studies in juvenile animals
Studies summarized and evaluated (if conducted) 
Often the pharmacology and toxicology studies are conducted in animals that support dosing pediatric patients and support overall prospect of direct benefit. Ensure that this, if relevant, is documented here.
6.8. [bookmark: _Toc131393929][bookmark: _Toc133233896][bookmark: _Toc139016005]Local tolerance
Studies summarized and evaluated (if conducted) 
6.9. [bookmark: _Toc131393930][bookmark: _Toc133233897][bookmark: _Toc139016006]Other toxicity studies
Other studies you want to report 
6.10. [bookmark: _Toc131393931][bookmark: _Toc133233898][bookmark: _Toc139016007]Discussion and conclusions
In this section summarize the key points from your study and bring up any key discussion points or issues you may need to address. 
6.11. [bookmark: _Toc131393932][bookmark: _Toc133233899][bookmark: _Toc139016008]Tables and figures (either here or included in text)
Include a list of tables and/or figures used
7. [bookmark: _Toc131393933][bookmark: _Toc133233900][bookmark: _Toc139016009]Toxicology Tabulated Summary 
In this section, your goal is to provide the FDA with a summary of all the different topics you covered under the toxicology section. Consider following the example below while creating your tabulated summary and check out the ICH guidelines (M4S- Common Technical Document for the Registration of Pharmaceuticals for Human Use - Safety) for more examples.1. Toxicology
1.1. Brief Summary
1.2. Single-dose toxicity 
1.3. Repeat-dose toxicity 
1.4. Genotoxicity
1.5. Carcinogenicity
1.6. Reproductive and developmental toxicity
1.7. Studies in juvenile animals
1.8. Local tolerance
1.9. Other toxicity studies
1.10. Discussion and conclusions
1.11. Tables and figures 
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