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OFFICE OF THE ADMINISTRATOR
SCIENCE ADVISORY BOARD

July 31, 2020

EPA-SAB-20-008

The Honorable Andrew R. Wheeler
Administrator

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460

Subject: Consultation on EPA’s Consolidated Human Toxicity Assessment Guideline
Dear Administrator Wheeler:

EPA’s Science Advisory Board held a public meeting on June 23 - 24, 2020, and conducted a
consultation with EPA staff on the Agency’s proposed approach for developing a Consolidated
Human Toxicity Assessment Guideline. Members of the Science Advisory Board’s Chemical
Assessment Advisory Committee also participated in the consultation.

The Science Advisory Board Staff Office has developed the consultation as a mechanism to
provide individual expert comments for the EPA’s consideration early in the implementation of a
project or action. A consultation is conducted under the normal requirements of the Federal
Advisory Committee Act (FACA), as amended (5 U.S.C., App.), which include advance notice
of the public meeting in the Federal Register.

No consensus report is provided to the EPA because no consensus advice is given. Individual
written comments were requested from all members of the Science Advisory Board and the
Science Advisory Board Chemical Assessment Advisory Committee. The EPA’s charge
questions for the consultation are provided in Enclosure A. The individual written comments that
were received from EPA Science Advisory Board members are provided in Enclosure B, and the
individual comments that were received from members of the Science Advisory Board’s
Chemical Assessment Advisory Committee are provided in Enclosure C.



We thank the EPA for the opportunity to provide advice early in the Agency’s process of
developing a Consolidated Human Toxicity Assessment Guideline. In its charge to the SAB, the
Agency has indicated that it plans to use a modular approach to develop the consolidated
Guideline and has suggested that there be regular consultations with the SAB as Guideline
modules are developed. Toxicity values are the foundation of many of EPA’s activities and
should have a sound scientific basis. The SAB strongly supports the suggestion of ongoing
engagement with EPA staff and stands ready to provide advice to the EPA throughout the
Guideline development process.

Sincerely,
/s/ /s/
Dr. Michael Honeycutt, Chair Dr. Hugh A. Barton, Chair
EPA Science Advisory Board SAB Chemical Assessment Advisory

Committee

Enclosures (3)



NOTICE

This report has been written as part of the activities of the EPA Science Advisory Board (SAB),
a public advisory group providing extramural scientific information and advice to the
Administrator and other officials of the Environmental Protection Agency. The SAB is
structured to provide balanced, expert assessment of scientific matters related to problems facing
the Agency. This report has not been reviewed for approval by the Agency and, hence, the
contents of this report do not necessarily represent the views and policies of the Environmental
Protection Agency, nor of other agencies in the Executive Branch of the Federal government, nor
does mention of trade names of commercial products constitute a recommendation for use.
Reports of the SAB are posted on the EPA Web site at http://www.epa.gov/sab.
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Enclosure A
The EPA'S Charge Questions

SAB Consultation on EPA’s Consolidated Human Toxicity Assessment Guideline

Charge to the SAB on the Consolidated Human Toxicity Assessment Guideline
Background

EPA has developed numerous guidelines and technical reports related to human toxicity
assessment'. Some endpoint-specific toxicity documents were developed more than 2 to 3
decades ago (e.g., mutagenicity - 1986; developmental toxicity - 1991; reproductive toxicity -
1996; neurotoxicity — 1998). Since the development of these early toxicity guidelines, EPA has
also developed additional guidelines that address common elements in Agency risk assessments,
such as planning and scoping/problem formulation, and benchmark dose modeling. Many
scientific advances have occurred since the development of the existing EPA guidelines; and
there are also risk assessment elements and toxicity endpoints, such as immunotoxicity, for
which EPA does not have guidelines. As a result, the Administrator tasked EPA’s Risk
Assessment Forum with revising existing or developing new assessment guidelines.

One of the early steps in this process was requesting advice from the EPA Science Advisory
Board (SAB). This request was discussed with the SAB at a public meeting in June 2019, from
which EPA received many valuable comments from SAB members. Having considered the
comments from this SAB consultation?, as well as internal Agency discussions, EPA is now
initiating the development of a single Consolidated Human Toxicity Assessment Guideline
(“Consolidated Guideline) that will focus on hazard characterization and dose-response
assessment. Hazard characterization and dose-response assessment are two critical
considerations which, when combined with exposure evaluation® in case- or location-specific
circumstances, support risk assessment.*

EPA is proposing to revisit its overall approach to risk assessment guideline development. The
Agency intends to utilize a modular approach in developing the Consolidated Guideline. This
modular approach will result in the development of one consolidated guideline that consists of
focused modules. This modular approach is similar to that taken by EPA in updating its
Exposure Factors Handbook.> This contrasts with the past approach of developing discreet and
independent toxicity-endpoint and common-element guidelines. Use of a modular approach in
the Consolidated Guideline will allow EPA to accrue the benefits of consolidation, such as

1 https://www.epa.gov/risk/risk-assessment-guidelines#tab-1

2 https://yosemite.epa.gov/sab/sabproduct.nsf/357DC7E5C59BA9AD85258438005BA457/SFile/EPA-SAB-19-
003+.pdf

3 See Guidelines for Human Exposure Assessment https://www.epa.gov/risk/guidelines-human-exposure-

assessment

4 See EPA’s Framework for Human Health Risk Assessment to Inform Decision making (2014)

https://www.epa.gov/risk/framework-human-health-risk-assessment-inform-decisionmaking

5> https://www.epa.gov/expobox/about-exposure-factors-handbook
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enabling EPA risk assessors to more easily access and use relevant parts of the Consolidated
Guideline, while providing for an efficient and timely update of the Consolidated Guideline as
modules are completed.

Given the number of commonalities in cancer and non-cancer assessments, the Consolidated
Guideline will include assessment of both cancer and non-cancer endpoints. It will also include
approaches that are common across endpoints and consideration of state-of-the-science
approaches for characterization of dose-response, in addition to the incorporation of new
approach methodologies (NAMs). Emphasis will be placed on examining the state-of-the-science
and incorporating updated best practices for estimating risk at environmental exposure levels of
concern for Agency decision-making.

The Consolidated Guideline will include two types of modules:

o Modules addressing common elements of an assessment (i.e., “common-element”
modules) that pertain to all health endpoints (e.g., project planning and scoping,
generic aspects of dose-response modeling), and

o Modules addressing specific types of toxicity (“endpoint-specific’” modules) that
focus on aspects of the hazard characterization and dose-response issues and methods
that are specific to that toxicity-endpoint.

EPA will develop the Consolidated Guideline in a stepwise modular fashion (see page 6, Figure
1 illustrating the implementation approach). Modules will be developed and completed or
updated individually in response to advances in science and Agency practice, without having to
update entire sets of Agency guidelines. Any significant new aspects of the Consolidated
Guideline will undergo public comment and external scientific peer review. EPA intends to
complete the design of the Consolidated Guideline and prioritize the modules to be developed in
December 2020. EPA will initiate the development of the modules in January 2021.

SAB Consultation

EPA considered the many recommendations submitted through the June 2019 SAB consultation,
which particularly emphasized the need to update or add to EPA’s risk assessment guidelines to
ensure the use of the best available science at all phases of risk assessment and to provide the
guidelines in a centralized location. Many SAB member recommendations were specific to
toxicity endpoints and dose-response issues, including the need for updated guidelines on
developmental toxicity, new guidelines on immunotoxicity, and considerations of dose-response
issues, such as guidance for the use of various dose-response modeling approaches (e.g., model
averaging), further consideration of the use of low-dose extrapolation approaches, additional
consideration of endogenous production of environmental contaminants, and methods that would
harmonize the evaluation of dose-response for cancer and noncancer effects. EPA considered
these comments as the Agency developed the consolidated guideline concept.

This new consultation on the approach EPA proposes to use to develop the Consolidated
Guideline is the first of what the Agency suggests should be regular consultations with the SAB
during the development of this work plan and the many modules to follow. Consultation at this
early stage is important because establishing a robust framework is key to developing a
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Consolidated Guideline that will support EPA’s use of the best available science in its risk
assessments.

Discussion/Charge Questions

(1) EPA is planning on using a modular approach to develop its Consolidated Guideline. Please
comment on this proposed approach, and if there are other approaches SAB members would
recommend EPA consider? This can include comments on Figure 1, Process/Timeline.

(2) Please comment on the scientific adequacy, completeness, organization and other relevant
considerations regarding EPA’s list of proposed “common element modules” (See Table 1).
Comments should include an assessment of each module’s description. Any recommendations
for new, expanded, consolidated or split modules should come with suggested descriptions.

(3) Please comment on the scientific adequacy, completeness, organization and other relevant
considerations regarding EPA’s list of proposed “endpoint-specific modules” (See Table 1). Any
recommendations for new, expanded, consolidated or split modules should come with suggested
descriptions and other relevant guidance.

(4) EPA will need to set priorities and start some modules before others. What modules would
SAB members suggest EPA work on first and why? This may include commentary on the extent
of update needed for each of the existing guidelines.

(5) EPA received many comments from SAB members on dose-response issues. Comments that
came up multiple times include those shown below. Please comment on which of these or other
issues SAB members would consider to be of higher priority:

e Use of various dose-response modeling approaches (e.g., model averaging);

e Further consideration of the use of low-dose extrapolation approaches;

e Additional consideration of endogenous production of environmental contaminants; and

e Methods that would harmonize the evaluation of dose-response for cancer and noncancer

effects.

Table 1: Proposed Modules

Modules are in order of how the Consolidated Guideline could potentially be organized, but not
necessarily the order in which they would be written.

Module 1. Planning and Scoping a Human Toxicity
Assessment

This module will provide an overview of human health toxicity
assessment including key concepts such as fit for purpose,
problem formulation, consideration of potential routes of
exposure and overarching considerations including lifestage
susceptibility, vulnerable populations and cumulative risk.

Common Element

Modules

These proposed modules would
address common elements of an
assessment that pertain to all
health endpoints
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Module 2. Identifying and Evaluating Toxicity Studies

This module will cover general principles associated with
collecting potentially relevant studies including conducting a
literature search (systematic review), critically appraising different
types of data (animal, epidemiological, chamber, modeling, in
silico, NAMs, etc.) with respect to study design, power and
reliability, data quality evaluation, and identifying data gaps.

Module 3. Hazard Identification

This module will cover integrating/weighing evidence/synthesizing
results across studies, evaluating possible mechanisms/modes of
action/adverse outcome pathways including human relevance,
and consideration of lifestage susceptibility.

Module 4. Dose-Response Assessment
This module will cover a comprehensive set of issues including but
not necessarily limited to:

e Consideration of a unified approach for dose-response
assessment;

e Absorption, distribution, metabolism, and excretion
(ADME) considerations;

e Toxicodynamic versus toxicokinetic considerations;

e Data quality considerations;

e Types of dose-response data: animal tests; human chamber
tests; epidemiological studies; occupational studies; high
throughput testing; virtual tissue modeling;

e Benchmark dose modeling including choosing a response
rate, identifying a point-of-departure (POD) and
extrapolation of dose-response to exposures lower than
POD;

e Deriving a POD, reference value, or margin of exposure;

e Probabilistic modeling;

e Model averaging;

e Characterization of lifestage and population variability and
vulnerability;

e Physiologically Based Pharmacokinetic (PBPK) and
Biologically Based Dose-Response (BBDR) modeling;

e Use of adjustment factors including data derived
extrapolation factors (DDEFs) and age-dependent adjust
factors (ADAFs) to account for uncertainty, variability,
susceptibility and use of generic default adjustment factors
(e.g., body weight to the %-power); and

e Cumulative risk considerations.
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Endpoint Specific Modules Module 5. Developmental These proposed
These proposed modules would Toxicity modules would cover
focus on aspects of the hazard | Module 6. Reproductive Toxicity definitions, critical
characterization and dose- Module 7. Immunotoxicity concepts, test systems,
response /ssu.ef and methods (no EPA guideline currently exists) data mterp.retatlor?,.
that are specific to that . L and endpoint specific
endpoint Module 8. Carcinogenicity dose-response and
Module 9. Mutagenicity exposure assessment
(mutagenicity as a mode-of-action considerations as
would be addressed in both Module | needed.
3 — Hazard Identification & Module
4 — Dose-Response Assessment)
Module 10. Neurotoxicity
Module 11. Other Endpoints?
(could add additional modules in
the future for other issues or
endpoints to potentially include,
(e.g., Target Tissue Specific
Considerations, Susceptible
Lifestages and Population Groups)
Appendix Glossary
(update after each module is developed)

Figure 1: Process/Timeline for Developing EPA’s Consolidated Human Toxicity Assessment Guideline

PHASE 1: Develop New Guideline Blueprint Develop Charge; SAB Update/Consultation re: Project Including
Develop Guideline Outline including Module Topics and Modular Design Concept
Design; Propose Module Prioritization — (June 2020)

(Begin February 2020)

|

SAB Censultation of Draft Design and Prioritization

[y

Options for Module PHASE 2: Guideline Drafting (Fall 2020)
L EEEITEE Initiate Drafting of Prioritized ‘
) i <= Modules 3
Minor guidance update . . Complete Design and Develop Phase 2
. . (to include regular SAB consultation) : L
2. Major guidance update — Expected start: 2021 A Work Plan Including Module Prioritization
development aided by: ' (through December 2020)
* research <= Draft Next Set of Modules e e e e e e e e e
* analytical papers 1
* internal webinars !
« external symposia EPA Review and Public and SAB Revise Modules; Public
—p| Approval of —p | Peer Review of | EPA Review and —p | Release at
Draft Modules Draft Modules Approval of Final epa.gov/risk
Module
PHASE 2 GOAL: Add modules until guideline is completed; modules will then be updated as needed.
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Dr. Hugh Barton
Discussion/Charge Questions for the Consolidated Human Toxicity Assessment Guideline

(1) EPA is planning on using a modular approach to develop its Consolidated Guideline.
Please comment on this proposed approach, and if there are other approaches SAB
members would recommend EPA consider? This can include comments on Figure 1,
Process/Timeline.

e The modular approach is appropriate as there are so many different aspects. From the outset,
it needs to be defined what these guidelines are attempting to address. Historically, EPA
human toxicity assessment guidelines focused on chronic or lifetime exposures rather than
acute exposures, for example. With this modular approach, one could establish a framework
that would be broader (e.g., including acute exposures such as accidental releases) that would
be filled in over time, but in the meantime reference any current Agency guidance.

Similarly, there have been differences in how toxicity assessments were done throughout the
Agency under different laws, in different Offices of the Agency, and due to differences in
available data. It is important to make clear what these guidelines are intended to address.

(2) Please comment on the scientific adequacy, completeness, organization and other
relevant considerations regarding EPA’s list of proposed “common element modules” (See
Table 1). Comments should include an assessment of each module’s description. Any
recommendations for new, expanded, consolidated or split modules should come with
suggested descriptions.

e The common element modules make sense as described as they represent the basic elements
of toxicity assessment. In writing or updating these modules, they need to be open to new
developments (e.g., new approach methods (NAMs)) and not lock in requirements for the
whole animal studies that have been historically used. NAMs and in silico are mentioned in
the described of Module 2 toxicity studies but need to be considered in each of these modules
even though the methods for using them are still in development.

e Module 2 description: “chamber” is unclear, though in Module 4 it is more fully described as
“human chamber tests”.

(3) Please comment on the scientific adequacy, completeness, organization and other
relevant considerations regarding EPA’s list of proposed “endpoint-specific modules” (See
Table 1). Any recommendations for new, expanded, consolidated or split modules should
come with suggested descriptions and other relevant guidance.

e The addition of immunotoxicology guidance would be valuable and should be a high
priority as this can underlie a host of human diseases.

e There is no guidance listed for most target organ toxicities (e.g., liver, kidney, spleen).

At a minimum, this needs to be one module to address these or direct people to any
existing Agency guidance.
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e The proposed approach from EPA’s Office of Pesticide Programs (OPP) for considering
waivers for chronic/carcinogenicity studies includes assessment of genotoxicity,
endocrine effects, and immunological effects as predictors for potential chronic or
carcinogenic effects. Guidance for addressing endocrine effects is needed here.

e A challenge for these endpoint-specific modules is that NAMs and other approaches,
such as toxicogenomic signatures evaluated in short-term animal studies, seem likely to
be useful to evaluate the toxicity of a chemical but not necessarily be able to predict the
endpoints or target organs that would be observed either in animals or humans. It may be
too early to develop guidance for such approaches as this is an area of active research, but
it could be identified as a module to be created in the future.

e Another challenge is that many human health effects important to public health are not
predicted by in vivo animal toxicity studies. A road map for research and development
efforts to address this is needed and some guestimate of a timeline for considering such
effects in toxicity assessments developed. This might be a very short module but could be
very informative.

(4) EPA will need to set priorities and start some modules before others. What modules
would SAB members suggest EPA work on first and why? This may include commentary
on the extent of update needed for each of the existing guidelines.

e The four common element modules are a reasonable first priority.
e A public commenter, Dr Fenner-Crisp, indicated that a mutagenicity MOA guidance was
nearly complete, in which case that makes sense as a high priority to complete.

(5) EPA received many comments from SAB members on dose-response issues. Comments
that came up multiple times include those shown below. Please comment on which of these
or other issues SAB members would consider to be of higher priority:

Use of various dose-response modeling approaches (e.g., model averaging);

Further consideration of the use of low-dose extrapolation approaches;

Additional consideration of endogenous production of environmental contaminants; and
Methods that would harmonize the evaluation of dose-response for cancer and noncancer
effects.

Harmonization of evaluation of dose-response for cancer and noncancer effects should be the
highest priority. Further consideration of low-dose extrapolation approaches seems likely to be
part of this. This task alone has multiple components.

e Outside chemicals acting through a few modes of action such as DNA-adducting
mutagens or potent estrogens, it appears that tumors in animals are typically another
chronic toxicity caused by toxicity processes that lead to a variety of chronic effects (e.g.,
histologically observable tissue damage). The historic differences in dose-response
approaches has led to a focus on cancer endpoints to the detriment of endpoints, such as
cardiovascular disease, that are also very important to human health.
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Quantification of risk for cancer while continuing to estimate acceptable concentrations for
noncancer endpoints has contributed to the under valuing of noncancer endpoints in risk
assessments. Development of methods to estimate risks regardless of endpoint needs to be a high

priority.



Dr. Deborah Hall Bennett

(1) EPA is planning on using a modular approach to develop its Consolidated Guideline.
Please comment on this proposed approach, and if there are other approaches SAB
members would recommend EPA consider? This can include comments on Figure 1,
Process/Timeline.

EPA has already developed an approach to identify and evaluate toxicity studies, specifically the
approach they developed for the IRIS program, which has been reviewed by the National
Academy of Sciences. They should continue to use this approach, rather than develop something
new. They should refer to guidance already provided in multiple NAS reports on systematic
reviews and hazard identification.

(2) Please comment on the scientific adequacy, completeness, organization and other
relevant considerations regarding EPA’s list of proposed “common element modules” (See
Table 1). Comments should include an assessment of each module’s description. Any
recommendations for new, expanded, consolidated or split modules should come with
suggested descriptions.

There needs to be an effort to further understand human variation in both sensitivity to toxic
effects and variability in exposure. There is increasing evidence of gene-environment
interactions indicating differential sensitivity to exposures to particular compounds. Also, there
is increasing evidence that those individuals suffering from a range of health disparities are more
sensitive to exposures to compounds, with particles being a prime example. Those economically
disadvantaged population that have health disparities also tend to have higher exposures to toxic
compounds. A module to specifically consider both genetic susceptibilities and susceptibilities
stemming from economic and health disparities needs to be included.

On variability in exposure, when considering exposures to things like a toxic waste site or
factory, the old approach of considering exposures to, for example, the 95" percentile individual
was perfectly adequate, as the exposed population was relatively small. However, as the EPA
begins to consider compounds with widespread human exposure through either use in consumer
products, or widespread water contamination from compounds such as PFAS, the size of the
population exposed at above the 95" percentile becomes quite large, and thus variability in
human exposure, and the ability to determine exposure to the highly exposed, needs to be
considered.

Finally, a module on cumulative risk assessment needs to be developed, as the population is
typically not exposed to a single compound, but rather a suite of compounds, many with similar
modes of action.

All of these points were raised in the NAS report on Science and Decisions, and the
recommendations of the NAS should be followed.

(3) Please comment on the scientific adequacy, completeness, organization and other
relevant considerations regarding EPA’s list of proposed “endpoint-specific modules” (See
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Table 1). Any recommendations for new, expanded, consolidated or split modules should
come with suggested descriptions and other relevant guidance.

There should be a module looking at endocrine related endpoints. The EPA has dedicated a
significant amount of resources into developing methods to determine if compounds are
endocrine disruption compounds, and if they are, through which endocrine system they operate.
This should be brought in to a module looking at the impact of low-dose exposures to this class
of compounds.

There should also be a module looking at cardiovascular endpoints. The scientific community
has extensively studied the impact of air pollution and other compounds on cardiovascular
health, and thus there is a rich literature to draw on to develop an endpoint specific module in
this area.

(4) EPA will need to set priorities and start some modules before others. What modules
would SAB members suggest EPA work on first and why? This may include commentary
on the extent of update needed for each of the existing guidelines.

(5) EPA received many comments from SAB members on dose-response issues. Comments
that came up multiple times include those shown below. Please comment on which of these
or other issues SAB members would consider to be of higher priority:
e Use of various dose-response modeling approaches (e.g., model averaging);
e Further consideration of the use of low-dose extrapolation approaches;
e Additional consideration of endogenous production of environmental contaminants;
and
e Methods that would harmonize the evaluation of dose-response for cancer and
noncancer effects.

The NAS report on Science and Decision has made clear that there are often toxic effects at low
dose, and has proposed recommendations for a unified dose response approach. The EPA should
follow the recommendations of the NAS.
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Dr. Janice Chambers
Charge Questions for Human Toxicity Assessment

(1) EPA is planning on using a modular approach to develop its Consolidated
Guideline. Please comment on this proposed approach, and if there are other
approaches SAB members would recommend EPA consider? This can include
comments on Figure 1, Process/Timeline.

The modular approach makes sense in that it will be easier to concentrate on revision of
each section in a focused manner and it will be easier to revise individual modules when
needed and replace modules than the entire guidance document. It will also be more
efficient to gain SAB advice on the updates by having a more focused approach and
group of scientists to advise with individual topics. The timeframe presented in Figure 1
is probably optimistic, especially if substantial rewrites or revisions are needed for some
of the modules.

(2) Please comment on the scientific adequacy, completeness, organization and other
relevant considerations regarding EPA’s list of proposed “common element
modules” (See Table 1). Comments should include an assessment of each module’s
description. Any recommendations for new, expanded, consolidated or split modules
should come with suggested descriptions.

Probably the list is complete although as you work through these issues, especially
modules 2 and 4, additional topics may become apparent. Some of the approaches listed,
e.g., in silico and NAMs, are new and will require more thought and vetting than the
more traditional data sets. Some of the types of data that need guidance on their utility,
e.g., epidemiology, will require more input and consideration than others. I use the
example of epidemiology because there are serious concerns about some of the
epidemiology studies that have been published—we had an SAP about this several years
ago when [ was on the SAP and I am not sure that the meeting really resolved issues very
well. Some epidemiology studies may be considered “valid” in that the math used to
come up with the associations was done correctly, but there is a tendency for those
conducting the studies to use these associations as evidence of causation, and that is not
likely to be true, especially if the study has not considered comorbidities and other
confounders effectively. Should that be the case, the study may not be considered suitable
for regulatory purposes, and good guidance is essential in this area. Epidemiology studies
definitely cannot provide evidence of causation with any of the accuracy that controlled
animal studies provide, and this topic needs more critical appraisal than I saw from the
earlier SAP meeting. Another topic that will require considerable good guidance will be
cumulative risk considerations, since there are so many factors that can come into play (if
the intent is to go beyond common mechanism of action of chemicals for factors that
contribute to cumulative risk) and if such hard-to-quantify factors such as socioeconomic
status (SES) are to be considered in cumulative risk considerations; precise definitions on
what is considered and what is not considered in cumulative risk need to be developed. I
would strongly suggest that EPA staff solicit scientific input from SAB members and
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other scientists who have expertise in some of the newer and/or more complex topics in
order to develop the guidance.

(3) Please comment on the scientific adequacy, completeness, organization and other
relevant considerations regarding EPA’s list of proposed “endpoint-specific
modules” (See Table 1). Any recommendations for new, expanded, consolidated or
split modules should come with suggested descriptions and other relevant guidance.

One category missing from the Endpoint Specific Modules group is organ system specific
toxicities, such as liver, kidney, and lung.

(4) EPA will need to set priorities and start some modules before others. What modules
would SAB members suggest EPA work on first and why? This may include
commentary on the extent of update needed for each of the existing guidelines.

Module 1 is probably quite straightforward and could be updated rather quickly, so would
be a good place to start. The others will require more thought and discussion.

(5) EPA received many comments from SAB members on dose-response issues.
Comments that came up multiple times include those shown below. Please comment
on which of these or other issues SAB members would consider to be of higher
priority:

* Use of various dose-response modeling approaches (e.g., model averaging);

* Further consideration of the use of low-dose extrapolation approaches;

* Additional consideration of endogenous production of environmental
contaminants; and

* Methods that would harmonize the evaluation of dose-response for cancer and
noncancer effects.

The third option above is the lowest priority because it is specific to only a relatively few
toxicants.
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Dr. Samuel Cohen

Summary of Recommendations from June 20, 2019, Consultation with Members of the
EPA Chartered Scientific Charter SAB and CAAC

I strongly endorse the efforts by the EPA to update their guidance for overall risk
assessment approaches, especially their attempts to unify the cancer and non-cancer risk
assessment. This is particularly true for nongenotoxic chemicals. Some specific comments
regarding the points listed in the document sent to us follow.

Under problem formulation and scoping, I believe that the last bullet point, “reality
check,” is particularly important. This has become quite evident in recent assessments, such as
ethylene oxide, and others.

Under harmonization, I strongly support the effort to harmonize guidelines for cancer and
non-cancer effects, including the dose response. This should be especially true for nongenotoxic
chemicals (see below regarding genotoxicity assessment). Since for nongenotoxic chemicals, the
mode of action always includes a precursor key event that is a non-cancer toxicity, protecting
against this non-cancer toxicity will also protect against the risk of cancer. In particular, the
default assumption for nongenotoxic carcinogens should be a threshold, nonlinear extrapolation
to low dose, similar to what is performed for other types of toxic endpoints. Since the precursor
lesions will be other types of toxicity beside cancer, the approach for non-cancer and cancer can
be entirely the same. This requires that there be some understanding of mode of action, but
again, it is essential that for nongenotoxic chemicals the default assumption be that there is a
threshold. The continued use of a linear, non-threshold extrapolation to low dose is biologically
inappropriate. Also, I would strongly encourage the EPA to utilize descriptors rather than just a
scoring or labeling approach. The descriptors are much more useful in a risk management
setting. For example, if the toxicity occurs only at a dose above a threshold that leads to a
specific toxicity, there is no toxic risk, including cancer risk, below that level. Thus, if there is no
evidence of the toxic endpoint precursor, there is no risk of cancer.

Under the general cancer issues, there are several issues that need to be addressed.
Although there need to be updates of the cancer guidelines regarding statistical methods, it is
important to emphasize that the biology is the predominant determinant of the risk assessment,
not the statistical approach. For example, the standard joke regarding causation versus
association illustrates this point strongly. One night a drunk goes out and drinks several scotch
and sodas and gets a terrible hangover, becomes very sick. So, the next night, he goes out and
has bourbon and soda, and the same thing happens. The third night, he goes out and has rye
whiskey and soda, and the same thing happens. When he wakes up the third morning, he is
terribly sick and he says, I have to just stop drinking that soda, it’s making me sick. It is a 100%
correlation, but biologically ludicrous. Although, we laugh at this, there are numerous examples
in the literature from epidemiology studies that make this mistake. There appears to be an
increasing emphasis for Bayesian analysis. This might be helpful in some instances, but does not
serve as a panacea for solving statistical issues. You still have to have basic biological
information to make the judgements, both with regard to relevance and with regard to dose.
Again, [ would emphasize that the linear-no-threshold (LNT) approach as a default for low-dose
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extrapolation is totally inappropriate, certainly for nongenotoxic chemicals. As indicated above,
the default assumption for nongenotoxic chemicals should be a nonlinear, threshold approach.
With regard to animal models, it is important to keep in mind the relevance of the model being
used, and especially the relevance of the mode of action for human risk. Likewise, the relevance
of the dose at which the toxic endpoints are identified needs to be addressed. Careful
consideration for MTD and KMD is especially important for extrapolating to lower doses. If
toxicity is only seen at doses above the MTD or above the KMD, these are not appropriate for
consideration for risk assessment. This should be explicitly stated in the guidelines. The
suggestion to convene panels for human relevance of certain animal tumors is critical at this
time. There remain several animal rodent tumors and modes of action that continue to be
considered relevant to humans which are not actually relevant either qualitatively or
quantitatively. These panels should include experts from veterinary and human medicine in
addition to toxicology, pathology, statistics, and molecular biology. With regard to NAMs, I
encourage the agency to continue development in this area, but I also caution that reasonable
biological principles continue to be incorporated into these attempts. For example, doses used in
these studies should not be above the MTD or above the KMD. Findings above those doses are
meaningless with regard to actual human risk. In addition, the relevance of specific toxic
endpoints in animal models needs to be addressed. This has become increasingly obvious in the
pharmaceutical industry, where approximately one half of the pharmaceuticals that have been
tested in two-year bioassays have positive results, and yet are still used in medicine. Examples
include the statins (rodent liver tumors), proton pump inhibitors (gastric neuroendocrine tumors),
and fibrates (PPARa activators). These models are completely irrelevant to humans, based not
only on biological evaluations, but extensive epidemiology studies involving hundreds of
thousands of individuals. There are actually very few rodent tumor models that are relevant to
humans. Likewise, there are several toxic endpoints that occur in animal models that do not
extrapolate to the human situation.

With regard to specific cancer issues, there are several that I just listed. In addition, some
of the specific points that are listed here need to be addressed. One that is critical is the bar for
mutagenic MOA. There needs to be some clear guidance provided with regard to interpretation
and consideration of the numerous genotoxicity assays that are performed. Utilization of OECD
guidelines in this analysis, as well as the quality of specific studies needs to be carefully
addressed. There are way too many examples of positive results in the literature that are not
reproducible or that only occur under circumstances that do not extrapolate to the whole
organism. A specific statement should be made that a negative finding in an in vivo assay
overrides the findings of a positive result in an in vitro assay. With regard to cell-proliferation
requirements, there should be some mention that a labeling index (such as BRDU, Ki-67, or
PCNA) needs to be included for in vivo studies, particularly in short term studies, since reliance
on histopathology will not be adequately sensitive. The suggestion to reevaluate practices for
determining statistical significance for common tumors is essential. This was described
originally by Joe Haseman at the NTP, and has been adopted by OECD and by FDA. There is
strong biologic as well as statistical support for this approach. Without defining this, and even
requiring it, leads to way too many false positive results from the bioassay. The suggestion to
develop guidance for use of initiation-promotion studies for cancer I believe is misguided. The
initiation-promotion model is outdated, and generally can be translated to initiation being
synonymous for genotoxicity and promotion being for increased cell proliferation. The reality is
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that chemicals that act as initiators or promotors are actually carcinogens when investigated in
the full two-year bioassay. The only advantage of using this model is that it can identify a
nongenotoxic carcinogen in a shorter time, but the same information can be garnered by even
shorter term cell-proliferation studies. In addition, this model does not help in addressing the
issue of relevance to human cancer risk of the tumors that are induced. I would strongly
encourage the EPA to abandon any consideration of the initiation/promotion studies.

Samuel M. Cohen, MD, PhD
Professor, Department of Pathology and Microbiology
University of Nebraska Medical Center



Dr. Tony Cox

Comments in response to the charge questions for the SAB consultation on EPA’s Human
Toxicity Assessment Guideline.

e Validation of dose-response models and characterization of model uncertainty should be
addressed in detail in Module 4 (Dose-Response Assessment).

e Chronic inflammation and inflammation-related MOAs should be added, either as a separate
module, or as a distinct part of Module 7 (Immunotoxicity). Elucidation of the role of
inflammasomes (especially the NLRP3 inflammasome) in many exposure-related diseases
has revolutionized biological understanding in recent years, and this should be reflected in
biologically based and biologically motivated toxicity assessment and risk assessment.

e Bayesian networks, causal biological network models, and systems biology methods and
models should be added to Module 4.

¢ Ensemble methods other than model averaging (e.g., individual conditional expectation
plots) should be added to Module 4.
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Dr. Susan Felter
EPA SAB Consultation: Human Toxicity Guidelines

(1) EPA is planning on using a modular approach to develop its Consolidated Guideline.
Please comment on this proposed approach, and if there are other approaches SAB
members would recommend EPA consider? This can include comments on Figure 1,
Process/Timeline.

In general, I am very supportive of the EPA’s plan to use a modular approach to develop its
Consolidated Guideline and to consider two types of modules: “common element” modules,
which apply across all endpoints and “endpoint-specific” modules that update and expand
existing guidelines (or develop new ones) that address specific types of effects.

(2) Please comment on the scientific adequacy, completeness, organization and other
relevant considerations regarding EPA’s list of proposed “common element modules” (See
Table 1). Comments should include an assessment of each module’s description. Any
recommendations for new, expanded, consolidated or split modules should come with
suggested descriptions.

The “common element modules” include:

Module 1. Planning and Scoping a Human Toxicity Assessment
Module 2. Identifying and Evaluating Toxicity Studies

Module 3. Hazard Identification

Module 4. Dose-Response Assessment

Module 1 (“Planning and Scoping”): I am glad to see “Planning and Scoping” as the first
critical consideration in any risk assessment and note that this is consistent with the NAS (2009)
“Silver Book” framework for risk-based decision-making. The current description of Module 1
recognizes potential routes of exposure. EPA should consider expanding this to include duration
and magnitude as well. Historically, EPA’s risk assessment guidelines (RAGs) have focused on
chronic exposure. Does the Agency anticipate expanding this to include guidance for shorter-
term exposures? Magnitude of human exposure is also critically important to consider upfront as
this will help prioritize the extent to which a screening assessment (e.g., based on the TTC, the
Threshold of Toxicologic Concern) might be sufficient, or the extent to which refinement of a
chemical-specific risk assessment is appropriate (for example, using a PBPK model in the
assessment).

Module 2 (“Identifying and Evaluating Toxicity Studies”): EPA should consider expanding
this (or adding another module) beyond toxicity studies to include information on physical-
chemical properties that will be important to consider, and other data that will be important in the
risk assessment but would not necessarily be classified as “toxicity studies.” This would likely
include some of the NAMs as well as more traditional PK studies, MOA studies, etc. If the intent
is for Module 2 to be the step where all relevant data are identified/collected/evaluated, then a
broader title would be appropriate (e.g., “Identifying and Evaluating Studies/Data Relevant for
Risk Assessment”).
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Modules 3 (Hazard Identification) and 4 (Dose-Response Assessment): Historically, Hazard
Identification (HI) and Dose-Response Assessment (DRA) have been treated as separate steps,
starting with the NAS (1983) paradigm and continuing today (although I note that NAS (2009)
put these 2 elements together in one box). Our understanding of toxicology today is such that, in
fact, these should not be separated and that HI is only appropriate in the context of DRA. EPA’s
description of Module 3 (HI) indicates that it will include “evaluation of possible
mechanisms/modes of action/adverse outcome pathways including human relevance...” I think
this offers another argument to no longer consider HI separately from DRA since we know that
the MOA can be different at a low dose than a high dose, and the ‘hazard’ can be different
depending on the route, magnitude, and duration of exposure. An example is EPA’s risk
assessment in [RIS for 2-butoxyethanol, for which the summary states, “Under the Guidelines
for Carcinogen Risk Assessment (U.S. EPA, 2005), EGBE is deemed "not likely to be
carcinogenic to humans at environmental concentrations at or below the RfD and RfC, based on
laboratory animal evidence, mode-of-action information, and limited human study information.”
In this example, it is clear that the dose-response assessment had to be considered to help inform
that HI statement. Finally, it is not clear how (if) HI would be addressed with NAMS that might
identify a biological threshold for activity/toxicity, but not necessarily be associated with a
particular endpoint. One option might be to change Module 3 to focus on evaluation of data that
feed into the eventual quantitative risk assessment (e.g., to mechanistic/MOA data) and then
have Module 4 be “Quantitative Risk Assessment”

Specifically for “Dose-Response Assessment,” I offer the following considerations:

e (Consider changing to “Quantitative Risk Assessment” since we will likely be dealing with
new types of data that go well beyond the traditional DRA associated with evaluation of
apical endpoints in a rodent toxicity study.

e [ fully support a unified approach based on the underlying biology — if, for example, tumors
develop secondary to a sustained toxic insult, the quantitative risk assessment should focus
on ensuring that the public is protected against that toxic insult, such that all secondary
effects are also protected against. This suggests that the default approach for nongenotoxic
carcinogens should also be thresholded, as it is for the RfD and RfC.

e There should always be the flexibility to include mechanistic/MOA data in considering the
best approach to quantitative risk assessment. This is true for genotoxic/DNA-reactive
substances as well as nongenotoxic as we continue to learn more about thresholds for
genotoxicity (e.g., Hartwig et al., 2020; Metruccio and Moretto, 2018; Jenkins et al., 2010;
Miiller et al, 2009).

e Itis increasingly recognized that toxicokinetics (ADME) is a critical part of any robust risk
assessment. This includes consideration of species-specific TK and also the impact of dose
such that nonlinearities in ADME should be taken into account. Effects seen at very high
doses that have saturated relevant TK parameters may have no relevance to human health,
but still lead to classification (hazard ID), and can even drive the quantitative risk
assessment. These findings can also lead to extensive follow-up studies and evaluations that
are costly in terms of animals, time, and money. This argues for inclusion of the KMD
(Kinetically-derived maximum dose) both in designing any new experiments, and also in the
evaluation of existing data.

e Beyond consideration of nonlinearities in TK that are important for assessing dose, it is also
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important to consider what is known (or not) about human exposure (this ties into my
suggestion that this be considered up front in the “Problem Formulation” stage). This is
especially important as protocols are being developed for NAMs. I think we will want to
avoid a situation where testing (in vivo or in vitro) is conducted at non-physiological doses to
which human exposures would never come close. Testing at inappropriately high doses could
also result in findings that then require extensive follow-up with no benefit to human health
and, in fact, the possibility of negative (unintended) consequences. As an example, I recently
published a case study on B-myrcene (Felter et al., 2020), where the doses administered in the
rodent cancer bioassay (including the lowest dose) were five-six orders of magnitude higher
than human exposures. A finding of an increase in tumors resulted in a challenge to the FDA
to remove B-myrcene (a flavor substance found naturally in many foods) from the list of
approved food additives because it is now considered to be ‘a carcinogen’ even though no
regulatory agency (including the FDA) has concluded that there is any safety concern
associated with human exposure to f-myrcene as a flavor substance.

Regarding benchmark dose (BMD) modeling, I think model-averaging is appropriate, but
consideration of underlying biology should be considered and should always take precedent
when choosing which model(s) to include. Where this is not possible, one could default back
to averaging of the current suite of models used by EPA. The same is true for Bayesian
methods. They are often described in a way that suggests increased confidence in a risk
assessment, but [ am not convinced this is true, and suggest that the only way we can really
increase our confidence is through a better understanding of the underlying
biology/toxicology.

EPA has started to use a BMD approach called “MS-Combo” in which all tumor types are
being included in the quantitative evaluation (vs. modeling the most sensitive endpoint).
This should not be done without very careful consideration of what is being modeled,
including assurance that the tumors are independent of each other. I believe EPA had this
tool reviewed by 3 experts many years ago, but it’s not clear that all of the recommendations
are being followed in the implementation of this software. As with other aspects of cancer
risk assessment, it is critical that biological considerations are put ahead of statistical ones.
Significant work is still needed to support quantitative use of NAMs in risk assessment. For
example, if toxicogenomics data are available, how can/should they be integrated into the
risk assessment? Would the same UFs be applied to a ‘genomic no response’ level (or other
POD from a NAM study)? Consideration should be given to approaches described by Yauk
et al. (2020), Cheung et al (2018).

Does EPA want to develop guidance to help with the design of NAMs studies specifically to
increase their utility for risk assessment? This would especially include consideration of
dose/concentration to avoid generating data that are not relevant to human exposures, rather
than basing the highest concentration on something like solubility or lethality (to cells).
Guidance for in vitro to in vivo extrapolation will be needed to enable the use of in vitro data
for quantitative risk assessment.

(3) Please comment on the scientific adequacy, completeness, organization and other
relevant considerations regarding EPA’s list of proposed “endpoint-specific modules” (See
Table 1). Any recommendations for new, expanded, consolidated or split modules should
come with suggested descriptions and other relevant guidance.
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EPA has identified 6 “endpoint-specific modules”: Developmental Toxicity; Reproductive
Toxicity; Immunotoxicity (new); Carcinogenicity; Mutagenicity; and Neurotoxicity. Each of
these endpoints warrants guidance for risk assessment. It will be helpful if the guidance can
provide an overview of the known MOAs for each endpoint and how these should be considered
in the conduct of a risk assessment. For carcinogenicity, it will be important to include guidance
for establishing a mutagenic vs non-mutagenic MOA, including recognition that this can be
dose-dependent (e.g., see Hartwig et al., 2020). Many in vitro genotoxicity studies conducted
under current protocols may yield a positive result, but this does not equate to a mutagenic mode
of action. Increased consideration should be given to the potential for thresholds in
carcinogenicity, including for genotoxic substances. For developmental toxicity, it is important
to provide guidance regarding the consideration of maternal toxicity.

As toxicogenomics (and other NAM) data are increasingly available, it will be important for
EPA to establish guidance for the use of these data in risk assessment, even when the target
organ is not known. This also applies to data such as ToxCast that are being used for “Hazard
Identification” (e.g., the Key Characteristics of Carcinogens) — while this might be a helpful tool
to consider how NAMS data can help elucidate the MOA for a substance, it is also fraught with
challenges and offers the potential for significant mis-use. Guidance for interpretation/use of
ToxCast data in risk assessment is a high priority given that the data are publicly-available.

(4) EPA will need to set priorities and start some modules before others. What modules
would SAB members suggest EPA work on first and why? This may include commentary
on the extent of update needed for each of the existing guidelines.

It seems logical to start with the common modules as they will inform the process for the
endpoint-specific modules. For the endpoint-specific modules, the priority can be considered
based on what endpoints are most impactful for EPA risk assessments, including high-profile
assessments that have been controversial. Carcinogenicity will likely be at/near the top of the
priority list.

(5) EPA received many comments from SAB members on dose-response issues. Comments

that came up multiple times include those shown below. Please comment on which of these

or other issues SAB members would consider to be of higher priority:

e Use of various dose-response modeling approaches (e.g., model averaging);

e Further consideration of the use of low-dose extrapolation approaches;

e Additional consideration of endogenous production of environmental contaminants;
and

e Methods that would harmonize the evaluation of dose-response for cancer and
noncancer effects.

Of the issues listed, I consider the highest priority to be further consideration of the use of low-
dose extrapolation approaches and methods that harmonize the evaluation of dose-response for
cancer and noncancer effects. For low-dose extrapolation, this is most important for cancer risk
assessment, where current default approaches (including for nongenotoxic carcinogens where the
MOA is not known) result in extrapolation over ~ 5 orders of magnitude and thus will generally
drive any risk assessment. Much has been learned since the early days of quantitative cancer risk
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assessment when EPA made a policy decision to use (initially) the linearized multistage model,
and subsequently, linear extrapolation from a POD such as the BMDLo. Even for substances
considered to be “genotoxic carcinogens,” updated guidance should recognize and provide
flexibility for approaches not limited to a linear model based on some evidence for genotoxicity
which might be at a high dose only and not relevant to exposures encountered by humans (see,
for example, Hartwig et al., 2020). For nongenotoxic carcinogens, this point is even more
important as there is currently a very high bar for assessments in IRIS to be based on anything
other than linear low-dose extrapolation. To my knowledge, all major regulatory agencies
outside of the U.S. have adopted a threshold-based approach as the default for nongenotoxic
carcinogens, without a requirement to fully elucidate the MOA.

After low-dose extrapolation and harmonization of dose-response for cancer and noncancer
effects, I think additional consideration of endogenous production of environmental
contaminants should be the next priority (e.g., see Andersen et al., 2019; Hartwig et al., 2020).
Consideration should also be given to information that can be gleaned from human exposure to
naturally occurring substances in a healthy diet (e.g., Autrup et al., 2020).

One I would add to the list is increased consideration of human relevance of a number of rodent
tumors, the mouse liver, mouse lung, and rat kidney being at the top of the list. While a number
of workshops have been held over the years related to mouse liver tumors, no change related to
EPA’s cancer risk assessment guidelines has come from this and mouse (usually B6C3F1) liver
tumors are often the only evidence of an increase in tumors that drives a cancer risk assessment,
still defaulting to linear low-dose extrapolation. It is noteworthy that guidance from the EU
classification system for carcinogenicity ' (now replaced with the GHS) stated that, “if the only
available tumour data are liver tumours in certain sensitive strains of mice, without any other
supplementary evidence, the substance may not be classified in any of the categories” and
“particular attention should be paid to cases where the only available tumour data are the
occurrence of neoplasms at sites and in strains where they are well known to occur
spontaneously with a high incidence.” The difference in approaches is striking and suggests that
this is an important topic for re-evaluation. It is a similar situation for the rat kidney (e.g., Hard et
al., 2013) and mouse lung (e.g., Cohen et al., 2020) as well as many other tumors that occur with
a high spontaneous frequency in different strains of rats and mice.
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Dr. Joseph Gardella

With respect to the development of modules, I think the development of a core module for an
emerging pollutant category like PFAS/PFCs would be timely and useful in supporting the work
EPA is doing presently to develop analytical methodologies, establish values for water quality
measurements and of course give more insight in to human toxicity assessment for this important
and immediate need for information on these chemicals.
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Dr. Sue Marty

I do not have many comments related to the Consolidated Human Toxicity Assessment
Guideline as the information seems like a high-level overview.

Question 1: I think that a module approach for developing the Consolidated Guideline seems
reasonable, but the EPA will need to review how each module fits into the overall guideline to
ensure consistency in their approach.

Question 2: The modules listed in Table 1 seem appropriate (I did not identify omissions) and
the descriptions were sufficient for the purposes of this document. Overall, the stepwise
approach proposed by the EPA seems logical.

Question 3: For the endpoint specific modules, is endocrine included in the reproductive or
developmental endpoints? If so, where do thyroid-related effects fit?

Question 4: With respect to sequence, the modules appear to be laid out in a logical

order. Once the elements of modules 1-4 are in place, there will be some consistency in the
review and application of data, that will facilitate the EPA’s risk assessment procedures,
regardless of the specific endpoint.

Question 5: For dose-response models, the current state of the science generally supports that
linear low-dose assessments for carcinogens, particularly non-DNA-reactive compounds, are
overly conservative. Generally, other specific endpoints are recognized to have thresholds as
well. It would be useful to address this in EPA’s Consolidated Approach. I look forward to
updates on the development of these modules.
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Dr. Thomas Parkerton
Discussion/Charge Questions

(1) EPA is planning on using a modular approach to develop its Consolidated Guideline.
Please comment on this proposed approach, and if there are other approaches SAB
members would recommend EPA consider? This can include comments on Figure 1,
Process/Timeline.

RESPONSE: EPA’s proposed modular approach is a sensible way to tackle the issue of human
health risk assessment. The modular approach will allow each module to be reviewed and
updated as needed in a more rapid fashion. However, it is unclear how the proposed initiative
effectively contributes to the Administrator’s goal of reducing and eliminating animal testing. It
is recommended that EPA consider how the consolidated guidelines can be developed and the
modular elements of the guide structured and prioritized to address this key priority.

In EPA’s Charge to the SAB on the Consolidated Guideline, it is stated that as this initiative
proceeds, regular consultations with the SAB is envisioned to ensure a robust framework is
developed to support EPA’s use of the best available science in its risk assessments. However,
given the extent of effort that is planned, I question if SAB advice to EPA for the Consolidated
Guideline may be better served through the establishment of a dedicated SAB subpanel rather
than the Charted SAB. A key advantage of this alternate approach for SAB engagement is that a
broader array of subject matter experts covering the technical aspects of both common and
endpoint specific modules could be assembled from different sectors to offer timely expert input
to EPA on this ambitious endeavor. Relevant experts from the Chartered SAB could be included
on this subpanel to facilitate dialogue with the broader Chartered SAB members as needed.

(2) Please comment on the scientific adequacy, completeness, organization and other
relevant considerations regarding EPA’s list of proposed “common element modules” (See
Table 1). Comments should include an assessment of each module’s description. Any
recommendations for new, expanded, consolidated or split modules should come with
suggested descriptions.

RESPONSE: It is suggested that module 1 include non-testing approaches, like Threshold of
Toxicological Concern (TTC), for use as first step to determine the need for more in depth
hazard evaluation. Additionally, for this module, how can hypothesis-based prioritization be
employed to logically focus the need for more detailed assessment? EPA should also consider
describing best practices to help improve the replicability and transparency of hazard related
research based on the recent National Academies report!' and the Center for Open Science
platform to publish experimental protocols a priori; share data, materials, or code; and increase
collaboration between investigators?

! Committee on Science, Engineering, Medicine, and Public Policy; Policy and Global Affairs; National Academies of
Sciences, Engineering, and Medicine National Academies of Sciences, Engineering, and Medicine 2019.
Reproducibility and Replicability in Science. Washington, DC: The National Academies Press.
https://doi.org/10.17226/25303

2 Center for Open Science. https://www.cos.io/
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For modules 2 and 3, it is recommended that EPA incorporate state of science approaches for
data collection, quality scoring, systematic review, weight of the evidence analysis and mode of
action assessment. A framework for deciding when New Approach Methods (NAMs) are
deemed reliable to include in WoE evaluation would be valuable to incorporate or provide as a
separate module. Module 2 should also cover reporting and analysis of uncertainties in toxicity
test data as well as uncertainty and confounding factors in epidemiology studies. EPA may also
want to consider additional common modules on the identification and analysis of
subpopulations (as assumptions about population susceptibility are often applied) as well as
hazard communication.

It is suggested that Module 4 be divided into threshold and non-threshold dose-response models.
Presumably, threshold models would cover the majority of endpoints. Focus should be on the
process and the methodological considerations that guide dose response assessment and how
additional, targeted, fit-for-purpose dose-response data can reduce uncertainty in risk assessment.

(3) Please comment on the scientific adequacy, completeness, organization and other
relevant considerations regarding EPA’s list of proposed “endpoint-specific modules” (See
Table 1). Any recommendations for new, expanded, consolidated or split modules should
come with suggested descriptions and other relevant guidance.

RESPONSE: It is important to clarify the purpose for these modules, i.e. how to interpret data
generated from studies focusing on these endpoints or identify how risk assessment is done for
these endpoints. If the later, it seems redundant with the dose response module. In the former, a
key issue will be how are NAMs to be incorporated? Further, as NAMs are rapidly evolving,
how will the guidance be practically updated?

For the endpoint specific modules it is suggested to consider the use of a decision tree or flow
chart similar to the one found in Organisation for Economic Co-operation and Development
(OECD) TG 150. The OECD TG 150 discusses the use of in vitro assays to detect potential
endocrine disruption. In this guidance, there are decision trees describing the potential
interpretations of the in-vitro tests and then what next test the researcher should consider and
help make the connection between mechanistic, in-vitro and in-vivo data.

(4) EPA will need to set priorities and start some modules before others. What modules
would SAB members suggest EPA work on first and why? This may include commentary

on the extent of update needed for each of the existing guidelines.

See response to charge question (1). It is recommended that priorities be guided by the
overarching goal of reducing and eliminating animal testing.
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Dr. Robert Phalen

As an overview observation on EPA's Human Toxicity Assessment Guideline, and New
Approach Methods and Reducing the Use of Laboratory Animals for Chronic and
Carcinogenicity Testing, the other SAB members' comments thus far are insightful and relatively
thorough. I have little to add to them, so I will restrict my comments to where I might contribute
new ideas for the EPA to consider.

EPA's Human Toxicity Assessment Guideline:
Charge Question 1, Figure 1.

Module 1. A consideration of potential significant adverse health related trade-offs of regulatory
actions could be added to the Planning and Scoping considerations. For example is the chemical
under consideration uniquely important for protecting crops, livestock and/or human
populations; and for which there are no viable substitutes. For example, control of crop damage
leading to increased carcinogenicity or decreased nutritional content should be taken into
account.

Module 3. The EPA might consider adding "Benefit Assessment" as a potential
negative/offsetting relevant hazard.

Module 4. Current absorption, distribution, metabolism, and excretion (ADME) models may not
adequately assess the long term storage (as in body fat) and future release (as in later weight
loss) that could lead to significant re-exposure and adverse health effects.

Lipid soluble chemicals that are not harmful to fatty tissue but are neurotoxic are an example.

Module 11. Behavioral endpoints, including learning disorders should not be neglected.
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Dr. Tara Sabo-Attwood
Consolidated Human Toxicity Assessment Guideline
Discussion/Charge Questions

(1) EPA is planning on using a modular approach to develop its Consolidated Guideline.
Please comment on this proposed approach, and if there are other approaches SAB
members would recommend EPA consider? This can include comments on Figure 1,
Process/Timeline.

The modular approach is appropriate and working through modules seems like an effective way
to prioritize and revise the workflow. If the end game here is risk/safety assessment then
exposure assessment seems to be missing as a stand-alone module.

(2) Please comment on the scientific adequacy, completeness, organization and other
relevant considerations regarding EPA’s list of proposed “common element modules” (See
Table 1). Comments should include an assessment of each module’s description. Any
recommendations for new, expanded, consolidated or split modules should come with
suggested descriptions.

Vulnerable populations will need to be clearly defined across the modules as there are multiple
variables that contribute to susceptibility that span molecular to social science contributions. In
Module 4 (Dose-Response Assessment) there is no reference to in vitro data (i.e. cell lines) — is
this included? Perhaps this is what is referred to as high-throughput.

(3) Please comment on the scientific adequacy, completeness, organization and other
relevant considerations regarding EPA’s list of proposed “endpoint-specific modules” (See
Table 1). Any recommendations for new, expanded, consolidated or split modules should
come with suggested descriptions and other relevant guidance.

I recognize the importance of the immune system in assessing toxicity and support the addition
of immunotoxicity to the endpoint specific module group. However, sub-modules for immunotox
and the other endpoints would be helpful to better define whether the focus here is on the
mechanism of action or some other ‘endpoint’ (i.e. inflammation, autoimmune, infection
susceptibility). Note that inflammation is a process that can lead to cancer or other endpoints,
and these will have to be somewhat detangled. Also, endocrine seems missing as an endpoint.

(4) EPA will need to set priorities and start some modules before others. What modules
would SAB members suggest EPA work on first and why? This may include commentary
on the extent of update needed for each of the existing guidelines.

The mapped timeline and prioritization seems reasonable.

(5) EPA received many comments from SAB members on dose-response issues. Comments
that came up multiple times include those shown below. Please comment on which of these
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or other issues SAB members would consider to be of higher priority:

e Use of various dose-response modeling approaches (e.g., model averaging);

e Further consideration of the use of low-dose extrapolation approaches;

e Additional consideration of endogenous production of environmental contaminants;
and

e Methods that would harmonize the evaluation of dose-response for cancer and
noncancer effects.

I would prioritize low-dose extrapolation approaches.
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Dr. Mara Seeley
Charge Questions: Human Toxicity Assessment Guideline

1. Comment on EPA’s proposed modular approach to developing their Consolidated
Human Toxicity Assessment Guideline

e Using a modular approach to develop updated risk assessment guidelines makes a
lot of sense, as it will facilitate timely updates of individual modules in
conjunctions with advancements in specific aspects of risk assessment.

e For peer review of certain modules (e.g., immunotoxicity) EPA should consider
whether the SAB has the requisite technical expertise, or if ad-hoc
committees/panels of relevant subject matter experts should be convened for the
peer review.

e In the ‘Options for Module Development’ text box in Figure 1, consider adding an
additional bullet under item 2, for consultation with outside subject matter experts
(e.g., from academia, NIEHS).

2. Comment on the scientific adequacy, completeness, organization and other relevant
considerations regarding EPA’s list of proposed “common element modules”

e Opverall, the common element modules are adequate, complete and well
organized.

e For Module 3, add that the systematic review conducted under Module 2 can
inform Hazard Identification, with more weight given to higher quality studies.

e Under Module 4, it is not clear how a margin of exposure would be derived
without an evaluation of exposure, which doesn’t seem to be a component of the
common element modules.

3. Comment on the scientific adequacy, completeness, organization and other relevant
considerations regarding EPA’s “endpoint-specific modules”

e Key endpoints, which are common critical effects for chemicals in EPA’s IRIS
database, are not included, e.g., hepatotoxicity and renal toxicity.

4. What modules should EPA work on first and why, including commentary on extent of
update needed for existing guidelines

e The Immunotoxicity module should be prioritized, given the complexity of the
immune system and potential challenges in interpreting certain immunological
findings with respect to apical effects.

e Within the Common Element Modules, Module 4 should be worked on first, as
the information included in this module seems like it would be most likely to
advance the state-of-the art for conducting toxicity assessments.

5. Comment on which issues should be considered higher priority
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e Methods to harmonize d/r evaluation for cancer/noncancer, and use of various
dose-response modeling approaches would be higher priority (in that order).
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Dr. Kimberly White

Charge questions for the SAB consultation on EPA activities to re-examine and
consolidate EPA’s Human Toxicity Assessment Guideline

1. Question: EPA is planning on using a modular approach to develop its Consolidated
Guideline. Please comment on this proposed approach, and if there are other approaches
SAB members would recommend EPA consider? This can include comments on Figure
1, Process/Timeline.

Answer: I am encouraged that EPA has taken into consideration the 2019 feedback from the
SAB and the numerous public comments in order to develop a more thoughtful approach to
updating existing human health toxicity related guidelines. The agency has indicated that it
intends to complete the design of the Consolidated Guideline and prioritize the modules to be
developed in December 2020 and then it will initiate the development of the modules in January
2021. The Agency indicates that the Consolidated Guideline will focus only on hazard
characterization and dose-response assessment. However, the Agency should include
information regarding any future plans for addressing exposure assessment or risk
characterization and how the plans for this Consolidated Guideline will be used along with those
other elements of the risk assessment process. [ would also encourage the Agency to include a
list of all the existing Agency guidance documents that will be revised, updated or incorporated
as part of this Consolidated Guideline, and update figure 1 to include the opportunities for public
comment and peer review (in addition to the SAB consultations) associated with each phase of
the process.

2. Question: Please comment on the scientific adequacy, completeness, organization and
other relevant considerations regarding EPA’s list of proposed “common element modules”
(See Table 1). Comments should include an assessment of each module’s description. Any
recommendations for new, expanded, consolidated or split modules should come with
suggested descriptions.

Answer: The proposed “common element modules” appear to be reasonable starting points for
development of various aspects of the Consolidated Guidelines. Below are some suggested
recommendations for consideration on some of the identified modules.

e Module 1 Planning and Scoping a Human Toxicity Assessment — While the module
description includes concepts like “fit for purpose” and problem formulation it should also
include discussion of the application of the Consolidated Guidelines for various program
office use. The program offices currently may be performing elements of risk assessment for
varying regulatory purposes and that information should be discussed in this module. This
module should also discuss where there are currently differences in program office
approaches, and how the Consolidated Guidelines will seek to provide a unified or singular
Agency approach.
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e Module 2 Identifying and Evaluating Toxicity Studies — Suggest this module be renamed
“Identifying and Evaluating Scientific Data” and that it include three sub-categories or
modules focused on animal toxicity data; epidemiology data; and mechanistic data. Each one
of these modules should discuss the (1) literature search process associated with the
identification of primary peer reviewed publications, peer reviewed reviews or meta-analysis
of primary data, and grey literature and (2) the data quality assessment (e.g. quantitative or
qualitative assessment) and how the data quality information will used for interpretation
within and between data streams.

e Module 3 Hazard Identification — This module should include: case study examples of how
data could/will be integrated across data streams for the purpose of hazard identification,
including how to integrate positive, negative and null data points; examples of adverse
outcome pathways that the Agency will consider relying on and the level of data and
confidence for plausible mode of action frameworks with relevant case examples; and
information describing the weight of evidence framework and how that will be used in the
determination of hazard.

e Module 4 Dose-Response Assessment — In addition to the areas included, this module should
include: a review and discussion of the application of uncertainty factors; and specific case
study examples which delineate the type of information that would be needed to move away
from linear default assumptions in lieu of alternative approaches (i.e. non-linear dose
response assessment).

3. Question: Please comment on the scientific adequacy, completeness, organization and
other relevant considerations regarding EPA’s list of proposed “endpoint-specific
modules” (See Table 1). Any recommendations for new, expanded, consolidated or split
modules should come with suggested descriptions and other relevant guidance.

Answer: Modules 5 — 11 — Generally, these appear to be the appropriate endpoints for focus. The
agency should consider focusing on endpoints identified in modules 5 — 10. The agency should
include discussion or subcategories in Module 5. Developmental Toxicity related to maternal
toxicity, mortality, structural abnormalities, alterations to growth and functional impairment.
Module 6. Reproductive Toxicity should also include sub-categories for female fertility and male
fertility toxicity endpoints. Additionally, the agency should also consider including an endpoint
for systemic toxicity (e.g. liver, kidney) and separately solicit public and peer review input for
other endpoints of focus.

4. Question: EPA will need to set priorities and start some modules before others. What
modules would SAB members suggest EPA work on first and why? This may include
commentary on the extent of update needed for each of the existing guidelines.

Answer: EPA has identified a number of modules for inclusion in the Consolidated Guideline.
The agency should focus on development of Modules 1— 4 as they will provide the foundation
for the overall process. For the endpoint specific modules, all of these items are important but if
the agency is unable to do them in parallel, suggest the agency evaluate upcoming regulatory
decisions where updated endpoint specific guidance would be most beneficial.
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5. Question: EPA received many comments from SAB members on dose-response issues.
Comments that came up multiple times include those shown below. Please comment on
which of these or other issues SAB members would consider to be of higher priority:

a. Use of various dose-response modeling approaches (e.g., model averaging); b. Further
consideration of the use of low-dose extrapolation approaches; c. Additional consideration
of endogenous production of environmental contaminants; and d. Methods that would
harmonize the evaluation of dose-response for cancer and noncancer effects.

Answer: EPA has identified several issues above that would be important to address in the
development of the Consolidated Guidelines. The use and application of dose-response
modeling approaches and dose- response extrapolation including case study examples of
how data can be used to inform the dose-response assessment should be priority areas of
focus. Also, as an additional area of focus is understanding impacts of endogenous
production in determining human health risk given that the agency may be currently
evaluating substances that are produced endogenously.
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Dr. Richard Williams

EPA is to be congratulated on producing the Consolidated Guidelines and, in particular, the
Weight-of-Evidence (WoE) guidelines. However, EPA might consider changing the name to the
“Weight of Good Evidence” as suggested below.

First Suggestion

(4) EPA will need to set priorities and start some modules before others. What modules would
SAB members suggest EPA work on first and why? This may include commentary on the extent
of update needed for each of the existing guidelines.

In Module 3, EPA will consider “integrating/weighing evidence” and in Module 4, EPA will
additionally consider “Data Quality Considerations.” To integrate or weight evidence, it is first
necessary to evaluate the quality of that evidence. EPA’s Guidelines (Guidelines for Ensuring
and Maximizing the Quality, Objectivity, Utility, and Integrity of Information Disseminated by
the Environmental Protection Agency) are vague about how EPA will ensure that evidence is of
sufficient quality.

Because of EPA’s extensive use of epidemiology, it is essential that EPA address the quality of
evidence these studies provide. Understandingly, this is an enormous challenge. For example,
EPA has recently addressed formaldehyde. A search in Google Scholar of “formaldehyde”
produced 1.9 million papers. EPA scientists and economists need guidance to quickly sort
research papers for high quality.

There are scales of evidence that can be applied relatively quickly although they are not
necessarily dispositive. Nevertheless, failure to use high quality epidemiological evidence may
lead to regulations that are excessively costly or even harmful, particularly where there are
risk/risk tradeoffs.

Epidemiology is in a crisis mode, but this is not a new complaint. Issues (not just confined to
epidemiology) include pressure to get publications (for tenure, continued funding or
promotions); political and personal biases of journal editors; and pressure for only publishing
positive studies (excluding negative or no association) or newsworthy studies. All of these lead
to poor quality science. In trying to replicate epidemiology papers, researchers have found
failures to identify confounders, statistical weakness, data dredging (p-hacking), unwarranted
focus on relative versus absolute risks and, confusing hazards with risk.

Some have argued that the problem is industry funding, but a recent study looked at 5,675
clinical nutrition, food safety, dietary patterns and dietary supplement scientific papers and found
a surprising conclusion. “Industry funding is not consistently associated with producing research
results that are considered ‘biased’ using the standard ROB (risk of bias) criteria” as compared to
government-funded research. !

1 Myers, E.F., et al., “Using risk of bias domains to identify opportunities for improvement in food- and nutrition-
related research: An evaluation of research type and design, year of publication, and source of funding,”
PLOS|ONE, July 5, 2018.
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Epidemiological studies in particular suffer from being difficult to reproduce, failure to identify
confounders (making them hard to apply to the general population); and a focus on cases where a
subpopulation is exposed to high dose levels (again, making it hard to map these results to the
general population).? Examples of such cases are studies of the effect of ionizing radiation
relying on evidence from radiation exposure post Hiroshima, Nagasaki, Chernobyl, and
Fukushima, occupational radiation studies, and medical studies on highly exposed individuals.?

Studies have also shown that dietary and environmental studies are weaker than other scientific
fields, perhaps because there are more media and public interest in th