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SYSTEMATIC REVIEW
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EPA must adopt a scientifically valid systematic review method.

Recommendation

To ensure all evidence is properly considered to identify how toxic chemicals impact health,
EPA should immediately implement a single, Agency-wide science-based, validated, and
transparent systematic review method consistent with the best available science in all
scientific assessments.

SUMMARY

Systematic review methods provide a transparent, consistent approach to
reduce bias in evidence evaluation and a foundation for environmental health
assessments that are more trustworthy and reliable, leading to policy decisions
that safeguard public health and advance environmental justice.

Established systematic review methods with clear protocols for literature search,
study selection, evidence evaluation, and evidence synthesis can be implemented
by EPA without delay to promote health-protective chemical evaluations.

EPA’s Integrated Risk Information System (IRIS) program has successfully
incorporated many important aspects of consistent and transparent systematic
review methods, though there are still some key improvements needed.

However, EPA’s Toxic Substances Control Act (TSCA) systematic review suffers
from critical flaws that have led to significant deficiencies in the Agency’s chemical
evaluations. EPA must address deficiencies in the IRIS method and more urgently
make critical revisions to its flawed approach to TSCA systematic review.

PROPOSED ACTIONS

To ensure EPA is considering all the science and not cherry-picking data when evaluating health harms, EPA should:

1. Immediately implement a single, Agency-wide transparent, consistent, and science-based

systematic review method consistent with NASEM recommendations and the best available
= science that considers all evidence streams for all scientific assessments that impact

policy or regulation.

(D) 2. Use study assessment tools that are empirically based and should modify the current
4 IRIS approach so that it does not inappropriately discount or exclude studies based on
perceived methodological flaws.

or—
| , — 3. Invest in implementation training and tools for EPA scientists, managers, and consultants
| oot across the Agency to ensure best practices and consistency in systematic review.
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SUPPORTING EVIDENCE

EPA should immediately implement a single,
Agency-wide transparent, consistent, and
science-based systematic review method
consistent with NASEM recommendations and
the best available science that considers all
evidence streams for all scientific assessments
that impact policy or regulation.

Empirically proven methods for research synthesis from

the medical field were adapted for environmental health
through interdisciplinary collaborative efforts, beginning with
the development and implementation of the University of
California, San Francisco (UCSF) “Navigation Guide Systematic
Review Method"" and the National Toxicology Program’s Office
of Health Assessment and Translation (OHAT) “Approach

for Systematic Review and Evidence Integration for Health
Effects Evaluations.”? The Navigation Guide method has been
demonstrated in seven case studies in the peer-reviewed
literature, and OHAT has completed several reports applying
its approach to environmental health issues.>™ The National
Academies of Sciences, Engineering, and Medicine (NASEM)
has cited the OHAT and Navigation Guide systematic review
methods in several reports as exemplary methods that EPA
should use to evaluate environmental chemicals and inform
policy and decision-making processes.’"®

Currently, EPA has not implemented a consistent or robust
framework for systematic review across its offices and programs,
and EPA’s progress in implementing systematic review methods
varies significantly across Agency programs. The programs that
have conducted the most systematic reviews are the IRIS and
TSCA programs.

The current approach to TSCA systematic review suffers from
several critical flaws, including 1) failure to publish a systematic
review protocol for each risk evaluation prior to conducting
the evaluation, 2) inappropriate methods for study quality
evaluation, 3) inappropriate exclusion of studies, 4) failure to
adequately define how evidence is integrated from multiple
streams to make conclusions about chemical hazards and 5)
inadequate documentation of decision-making processes.

EPA's TSCA program first issued a proposed systematic

review method in 2018, and after a negative February 2021
review by the NASEM, issued a new draft systematic review
method in December 2021."® In July 2022, EPA’s Science
Advisory Committee on Chemicals (SACC) issued over 200
recommendations'? for improvements to the 2021 draft TSCA
method and identified numerous NASEM recommendations
from February 2021 that EPA had not addressed. As of January
2025, the TSCA program has not issued a new systematic review
methodology document that addresses the July 2022 SACC

recommendations. The TSCA program has released several
draft risk evaluations since July 2022, but the methods applied
are not fully transparent and there is no consistency across
these draft evaluations in how various steps in the systematic
review process were conducted. For example, some draft risk
evaluations issued in 2024 incorporated improved approaches
to evaluating the quality of health effects studies, while other
2024 draft evaluations continued to use the flawed metrics

for study evaluation that were in the 2021 draft method.
Systematic review methods applied by the TSCA program have
a significant likelihood of disregarding or downgrading relevant
evidence and could result in underestimating health risks of
environmental chemicals and pollutants.

In 2022, the IRIS program published a handbook detailing a
consistent and transparent approach to systematic review,
which incorporates most recommendations from the NASEM
and EPA’s Science Advisory Board on best practices for each
step of systematic review, including evidence identification,
evaluation, synthesis, and integration.?’ The IRIS program also
publishes a chemical-specific protocol for each chemical it
assesses and makes the protocol available for public comment
before it conducts the assessment.

There are some shortcomings in the IRIS approach that need
to be addressed, in particular the methods for study quality
evaluation, which inappropriately exclude or downgrade

some epidemiology studies (see below). However, the other
components of the IRIS approach currently represent the best
practices in a systematic review of chemicals and pollutants.
EPA should rely on methods outlined in the IRIS handbook,
with the identified upgrades, as a model for conducting
systematic review in all EPA programs.

The adaptation of the Navigation Guide methods for systematic
review of occupational exposure assessment by the World
Health Organization and International Labor Organization also
provides a model and case studies that can be incorporated in
the TSCA program.?'

The NASEM has further recommended that EPA should adapt
these gold-standard methods to develop a systematic review-
based framework for evaluating scientific evidence obtained
from new approach methodologies (NAMs), which include

in vitro, in silico, and certain high-throughput in vivo toxicity
testing methods. NAMs data have typically been considered
as "mechanistic” evidence and evaluated separately from
epidemiological and in vivo animal toxicity testing data in EPA’s
chemical assessments. A recent NASEM report highlights the
need for EPA to integrate NAMs data along with other evidence
streams using gold-standard systematic review methods to
improve scientific confidence in EPA’s chemical hazard or risk
assessments.?
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EPA should use study assessment tools that are
empirically based and should modify the current
IRIS approach so that it does not inappropriately
discount or exclude studies based on perceived
methodological flaws.

Assessment of the “risk of bias” is a critical step in systematic
review as it evaluates the internal validity of each individual
study through a structured assessment of its methodological
strengths and limitations (e.g., how well the study measured
the exposure and outcome being evaluated). Assessing

risk of bias domains provides a transparent approach to
assessing methodological features that are important in
assessing the overall body of evidence. EPA's IRIS and TSCA
programs have adopted methods for evaluating risk of bias
that apply inappropriate overall study quality ratings, and then
inappropriately use these ratings to determine whether a study
should be included in an assessment. This approach can result
in artificially undervaluing some scientific studies that could

be important in drawing conclusions. The flawed approach is
described in the IRIS Handbook, which includes rating several
distinct aspects of study quality (e.g., methods for exposure
assessment, outcome assessment), similar to the Navigation
Guide and OHAT methods.?® However, the IRIS method then
has reviewers assign an overall rating of high, medium, or low
confidence, or “uninformative” for each study. Studies with an
overall rating of low confidence are given less weight in drawing
conclusions, and studies rated as “uninformative” are excluded
from further consideration.

This approach is similar to the published "ROBINS-E"” approach
to study assessment, which was co-authored by several EPA
scientists, and also includes an overall study rating.? The
methods used by EPA and in ROBINS-E to assign an overall
rating incorporate several implicit assumptions about the
usefulness of a study and the reliability of its findings that are
not scientifically supported.??® The use of only “high” and
"medium” quality studies can, therefore, lead to a biased
evaluation of the overall body of evidence.

The NASEM has recommended that EPA not use methods

that assign an overall quality score when evaluating study
quality.'e82 Further, studies conducted by UCSF found that
the application of the IRIS method would result in the exclusion
of multiple studies deemed of sufficient quality by a NASEM
review.?.28

EPA should remove the unnecessary and misleading steps of
applying an overall study quality rating from its systematic
review methods. It should instead retain all relevant studies
for consideration in the evidence synthesis and evidence
integration steps of the systematic review, where conclusions
are developed regarding the entire body of evidence.

Additionally, EPA should add financial conflicts of interest to
its assessment of study quality. Industry sponsorship can bias

research through various mechanisms, including how a study

is designed and conducted, selective reporting of the results,
skewed or incomplete analyses of study data, misleading or
selective presentation of conclusions, and signaling of preferred
outcomes in framing the questions to be investigated.?-%2 The
NASEM 2014 review of the IRIS program’s systematic review
method found that “funding sources should be considered in
the risk-of-bias assessment conducted for systematic reviews
that are part of an IRIS assessment.”™ EPA has not yet acted on
this recommendation. To ensure that EPA assessments identify
the possible bias in the evidence base, study-funding source
and author financial COI should be explicitly identified by the
Agency when evaluating the weight of scientific evidence for
hazard and risk assessment and industry sponsorship should be
flagged as a risk of bias that could affect the validity of a study’s
findings and conclusions.

Importantly, including funding as a risk of bias domain does not
mean excluding industry-sponsored studies from EPA's hazard
and risk assessment; it only means documenting funding as one
of many domains of potential bias and evaluating its impact on
the overall quality of the body of evidence.

EPA should invest in implementation training
and tools for EPA scientists, managers, and
consultants across the Agency to ensure best
practices and consistency in systematic review.

Implementing a robust systematic review training program

at EPA is essential for achieving greater consistency across

its programs for how systematic reviews are conducted.

Such training would harmonize the methodologies used for
conducting scientific assessments, including procedures

for the preparation and publication of a systematic review
protocol before an assessment is conducted, and methods for
evidence identification, evaluation, synthesis, and integration
for all disciplines, including hazard assessment, dose-response
assessment, and exposure assessment.

A well-structured training program would promote a
standardized systematic review approach across the Agency,
ensuring that all EPA scientific assessments adhere to the same
high standards. This consistency is crucial for maintaining the
integrity of the Agency’s work, ensuring that its findings and
recommendations are reliable and actionable, and facilitating
the sharing of knowledge, learning, and resources across
Agency programs.

Trainers involved in this initiative must be highly qualified
experts in systematic review methods, recognized for their
expertise, and free from any financial conflicts of interest.

As systematic review methods continue to evolve, ongoing
training will enable the EPA to adapt to new methodologies and
maintain its mission to safeguard public health.
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