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[bookmark: _Toc200540436]2.4. NONCLINICAL OVERVIEW
 Delete this explanatory text prior to submission. When edits are complete, convert this document to a PDF, following the guidelines available in PDF Specifications (published September 2016).
This section should provide an integrated overall analysis of the nonclinical information in the CTD and should not exceed 30 pages. Inclusion of a table of contents, and index of tables, figures, and abbreviations is recommended prior to the text. Throughout the document, include appropriate reference citations to the Nonclinical Tabulated Summaries in the format: Table X.X, Study/Report Number. For general guidance, refer to the ICH Guidelines on the Nonclinical Overview and Nonclinical Summaries. Also, ICH has produced a set of safety guidelines for specific types of safety studies that can be found here (please note that not all of the Guidelines may apply to your product).  
Note: Not all types of studies will be necessary for every product-discuss with FDA in the Pre-IND meeting what specific studies are necessary for your product.

2.4.1. OVERVIEW OF THE NON-CLINICAL TESTING STRATEGY
Use this section to discuss and justify the non-clinical testing strategy. Where relevant guidelines exist, these should be taken into consideration, and any deviation from these guidelines should be justified here. Discuss GLP status of all the studies submitted. The differences between the compounds used in nonclinical studies and the intended clinical product should be disclosed, and potential implications should be discussed. If the drug product contains a novel excipient, an assessment of the information regarding its safety should be provided.

2.4.2. PHARMACOLOGY
[bookmark: _Toc133232874][bookmark: _Toc139029006]The studies conducted to establish the pharmacodynamic effects, the mode of action, and potential side effects should be individually discussed in this section. Suggest starting with in vitro studies, then in vivo studies, separated by organism, with small animal models discussed first.

2.4.3. PHARMACOKINETICS
Traditional pharmacokinetics (absorption, distribution, metabolism, excretion) studies are not feasible with AAV gene therapies but may be employed with gene therapies using other delivery systems. If pharmacokinetic studies are necessary for a proposed drug product, discuss the relevance of the analytical methods used, the model and derived parameters. It might be appropriate to cross-refer to more detailed consideration of certain issues within the pharmacology or toxicology studies (e.g. impact of the disease states, changes in physiology, anti-product antibodies, cross-species consideration of toxicokinetic data). Inconsistencies in the data should be discussed. Inter-species comparisons of metabolism and systemic exposure comparisons in animals and humans (AUC, Cmax, and other appropriate parameters) should be discussed and the limitations and utility of the nonclinical studies for prediction of potential adverse effects in humans highlighted. 

2.4.4. TOXICOLOGY
Under this section, include a summary of your results from any toxicity studies you have conducted for your product (general toxicology studies, genotoxic activity, carcinogenicity, reproductive and developmental toxicity, local tolerance, or other studies). Tables or figures summarizing this information are recommended. 
The onset, severity, and duration of toxic effects, their dose-dependency and degree of reversibility (or irreversibility), and species- or gender-related differences should be discussed, particularly with regard to:
· Pharmacodynamics
· Toxic signs
· Causes of death
· Pathologic findings
· Genotoxic activity
· Carcinogenic potential (if applicable)
· Fertility, embryofetal development, pre- and post-natal toxicity
· Studies in juvenile animals or during pediatric development
· Consequences of use before and during pregnancy or lactation
· Local tolerance
· Other toxicity studies to clarify special problems
Extrapolation of the data from animals to humans should be considered in relation to: 
· Animal species used
· Numbers of animals used
· Routes of administration employed
· Dosages used
· Duration of treatment or of the study
· Systemic exposures in the toxicology species at NOAEL and at toxic doses
· Effect of the drug substance observed in nonclinical studies compared to that expected or observed in humans
If alternatives to whole-animal experiments are employed, their scientific validity should be discussed.

2.4.5. INTEGRATED OVERVIEW AND CONCLUSIONS
This section should clearly define the characteristics of the human pharmaceutical as demonstrated by the nonclinical studies and arrive at logical, well-argued conclusions supporting the safety of the product for its intended clinical use. Taking the pharmacology, pharmacokinetics, and toxicology results into account, the implications of the nonclinical findings for the safe human use of the pharmaceutical should be discussed.

2.4.6. REFERENCES
Provide the list of references here, using the style: Uniform Requirements Style for Manuscripts Submitted to Biomedical Journals, International Committee of Medical Journal Editors (ICMJE). Use of a reference citation manager is recommended.
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