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Draft Peer Review Charge Questions for the IRIS Handbook  

November 2020 

The U.S. Environmental Protection Agency (EPA) requests that the National Academy of Sciences 
(NAS) conduct a review of the “ORD Staff Handbook for Developing IRIS Assessments” or IRIS Handbook. 

Though not regulations, IRIS assessments can be very influential in Agency decision-making. The toxicity 
values derived in IRIS assessments are used by Federal, State, local and tribal governments, as well as 

international entities, as the basis for developing policies regarding acceptable levels of pollutant 
exposure and clean-up of contaminated sites. They also influence private sector decisions. The goal of 

this peer review is to evaluate whether the methods outlined in the document are appropriate, given 
the use of IRIS assessments, for identifying, evaluating, and synthesizing the scientific evidence and for 

developing toxicity values in IRIS assessments. The NAS has conducted two prior reviews of the 
approaches described in the IRIS Handbook1, which have informed the development of this document. 

The IRIS Handbook is intended to be a “living document;” EPA will update the IRIS Handbook as needed 
based on emerging science and experience gained through its application to a broader spectrum of 
assessments2. A brief description of the Handbook organization and contents is shown in the table 

below, followed by the specific charge questions to be used by the National Academy of Sciences (NAS) 
to evaluate EPA’s IRIS Handbook. 

 

Assessment development stage Chapter Summary Description 

Scoping 1 Defines the parameters of the assessment based on EPA needs. 

Problem formulation and IRIS 
assessment plan (IAP) 
development 

2 Describes health effects of potential interest and key science 
issues. 

Systematic review protocol 3 Systematic review procedures for: populations, exposures, 
comparators and outcomes (PECO) criteria, literature 
identification, study evaluation, and data extraction.   

 
1 2014: https://www.nap.edu/catalog/18764/review-of-epas-integrated-risk-information-system-iris-process 
   2018: https://www.nap.edu/catalog/25086/progress-toward-transforming-the-integrated-risk-information-
system-iris-program 
2 The EPA is evaluating updating existing guidance related to human toxicity assessment into a comprehensive, 
consolidated guideline 
(https://yosemite.epa.gov/sab/sabproduct.nsf/02ad90b136fc21ef85256eba00436459/df0f42c3464544868525857
0005adfff!OpenDocument&TableRow=2.3#2.). An update to existing guidance would be incorporated as an update 
to the IRIS Handbook.   

https://www.nap.edu/catalog/18764/review-of-epas-integrated-risk-information-system-iris-process
https://www.nap.edu/catalog/25086/progress-toward-transforming-the-integrated-risk-information-system-iris-program
https://www.nap.edu/catalog/25086/progress-toward-transforming-the-integrated-risk-information-system-iris-program
https://yosemite.epa.gov/sab/sabproduct.nsf/02ad90b136fc21ef85256eba00436459/df0f42c34645448685258570005adfff!OpenDocument&TableRow=2.3#2
https://yosemite.epa.gov/sab/sabproduct.nsf/02ad90b136fc21ef85256eba00436459/df0f42c34645448685258570005adfff!OpenDocument&TableRow=2.3#2
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Assessment development stage Chapter Summary Description 

Literature search, screening, and 
inventory 

 

4 Describes methods for performing comprehensive literature 
search(es). Uses PECO criteria to identify relevant human and 
animal health effect studies.  Identifies absorption, distribution, 
metabolism and excretion (ADME) studies, models, and 
mechanistic information. Categorizes studies (e.g., by study type, 
health effect) and extracts cursory information to allow for 
organization by study design/ mechanism. 

Refined evaluation plan 

 

5 Describes process for deciding whether and how to prioritize and 
group sets of related endpoints into health effect categories for 
review, focusing on those most likely to inform hazard 
identification.  

Study evaluation 

 

6 Describes study evaluation methods for individual human and 
animal health effect studies, pharmacokinetic models, and an 
approach for mechanistic studies.  Study evaluation includes 
consideration of reporting quality, risk of bias, and sensitivity.   

Organize hazard review 7 Discusses approaches to finalize the utility and organization of 
health effect categories and studies for hazard identification.  
These decisions are informed by study evaluation, toxicokinetic, 
and consideration of mechanistic information. 

Data extraction and display 8 Presents types of key health effect study information to collect in a 
database and examples of graphical and tabular displays. 

Evidence Synthesis 

• Human and Animal studies 

9 Discusses considerations and approaches to analyze results 
incorporating the strengths and limitations of the sets of health 
effect studies of exposed humans (controlled exposure or 
epidemiology) and animal toxicology experiments by health effect 
or other grouping.    

• Mechanistic information  
10 Presents a process to conduct focused, step-wise analyses of the 

most relevant mechanistic evidence and summarize results by 
health effect or other grouping based on the unique needs of the 
assessment (e.g., key science issues) and considerations that arise 
from analyzing the human and animal evidence (e.g., questions of 
biological plausibility or human relevance). 

Evidence Integration 

 

11 Describes the contents of the evidence integration narrative for 
hazard identification and a framework to determine overall 
summary conclusions.   
 

Hazard considerations and study 
selection for deriving toxicity 
values 

12 Describes the selection process to determine the most informative 
studies and outcomes for dose-response analysis based on study 
confidence and other considerations including hazard judgments 
and susceptibility. 

Derive toxicity values 13 Describes dose-response modelling and methods to develop a 
quantitative estimate for each hazard of concern (cancer and 
noncancer). This includes the consideration of uncertainty and 
susceptibility and description of confidence in the estimates. 
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Charge to the NAS: 

Peer review advice on the following charge questions will be most useful when prioritized to indicate its 
relative importance during revision: 

• Tier 1: Recommended Revisions – Highest priority recommendations the committee believes are 
critical to improve the scientific rigor and/or clarity of the document.  

• Tier 2: Suggestions – Recommendations that EPA should consider to strengthen the document.  
• Tier 3: Future Considerations – Topic areas that may inform future developments. These 

recommendations are outside the immediate scope and/or needs of the current document 
under review. 
 

Please comment on each question below, elaborating on the rationale and scientific evidence relating to 
each comment, and do not limit comments to ‘yes’ or ‘no.’ For Tier 1 and Tier 2 recommendations, 
please provide specific revisions or alternatives to improve the clarity of the presentation and increase 
the scientific rigor of the approach. 

1. Please comment on the overall organization of the handbook, in particular on whether the key 
aspects of the assessment process are represented.  

2. Are the systematic review approaches used by the IRIS Program (outlined in Chapters 1-5), clearly 
described and consistent with methodologies considered to be state-of-the-science by experts in the 
field? 

3. Are the study evaluation methods in Chapter 6 for individual human studies (epidemiology and 
controlled exposure), animal studies, mechanistic evidence (pilot testing approaches), and 
pharmacokinetic models adequate and, if not how can they be improved (Chapter 6)? 

4. Given the broad questions considered in IRIS assessments (typically necessitating multiple 
systematic reviews and dose-response analyses to address different health effects, exposure 
scenarios, and potential susceptible populations or lifestages), the Handbook outlines approaches 
for refinement of the scope and analyses in the assessment. This relates to multiple stages of 
assessment development, primarily problem formulation (Chapters 2), inventorying the literature 
(Chapter 4), refinement of the evaluation plan (Chapter 5), and organizing the hazard review 
(Chapter 7). These processes are used to inform a variety of subsequent assessment decisions, such 
as which health outcomes to focus on during the hazard review, how to approach the evaluation of 
mechanistic evidence, and identifying scientific complexities related to application of 
pharmacokinetic models or dose-response analysis. Does the Handbook clearly lay out a state-of-
the-science approach to refinement? Are there specific areas for improvement (please indicate 
recommended alternatives)? 

5. Sections 2.2, 4.3.3, and 6.6 and Chapter 10 describe the systematic process for evaluating 
mechanistic data. Please provide your review and assessment of the handbook’s process for 
evaluating and integrating mechanistic data. Are there specific areas for improvement (please 
indicate recommended alternatives)? 

6. Chapters 9-11 of the Handbook outline approaches for applying expert judgment to synthesize and 
integrate the available evidence based on considerations related to conclusions about the likelihood 
of a biologically plausible causal relationship. Are the approaches to evidence synthesis described in 
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Chapter 9 and 10 scientifically sound? Are the considerations sufficiently broad to allow for 
application to the wide-range of scenarios that will be encountered when applied to individual 
assessments? Are the methods sufficiently clear in describing the intent to synthesize the relevant 
evidence, incorporating study evaluation conclusions, regardless of the study results? Are the 
approaches described in Chapter 11 scientifically sound and appropriate for integrating the various 
types of evidence relevant to investigating the potential for human health effects from exposure to 
environmental chemicals?  

7. Chapter 11 presents five categories for drawing evidence integration conclusions, which builds upon 
judgments regarding the available human, animal, and mechanistic evidence. This approach was 
previously reviewed by the NAS in 2018 (NAS IRIS Review (2018)) and presented in systematic 
review protocols released for public comment during 2018 and 20193. More recently, the IRIS 
Program considered a three-category approach for evidence integration that was disseminated in 
systematic review protocols released for public comment in 2019 and 20204. Please comment 
specifically on which of these approaches is recommended, why it is recommended, and any specific 
refinements for improvement.  

8. Chapters 12 and 13 outline considerations and approaches for selecting studies, specific health 
effects, and endpoints for dose-response analysis, and for selecting toxicity values. They also 
provide an overview of methods for conducting dose-response modeling and deriving toxicity values 
based on more detailed, existing guidance and recommendations. Does the Handbook provide 
appropriate considerations for identifying data sets for dose-response analysis based on systematic 
review conclusions? Are the basic methods for dose-response modeling and deriving toxicity values 
consistent with the current state-of-the-science, and presented with sufficient clarity?  

 
3The IRIS systematic review protocols released for public comment with the 5-category approach 
included: hexavalent chromium protocol (2019); inorganic arsenic protocol (2019); chloroform 
inhalation protocol (2018);     
4The IRIS systematic review protocols released for public comment with the 3-category approach 
included: 5 PFAS protocol (2019); Methylmercury protocol (2020); PCBs protocol (2019)  

https://www.nap.edu/catalog/25086/progress-toward-transforming-the-integrated-risk-information-system-iris-program
https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=343950
https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=343951
https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=338653
https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=338653
https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=345065
https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=345309
https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=237359

