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Exposures to industrial chemicals in food, water,
air, and in consumer products can cause harm to
human health and the environment. Risk assessment
is a key public-policy tool to inform decision-mak-
ing to protect public health and ecological receptors
from unsafe environmental exposures to chemicals.
The U.S. Environmental Protection Agency’s Office
of Pollution Prevention and Toxics (OPPT) conducts
chemical risk assessments to inform federal policy-
making in accordance with the Toxic Substances
Control Act (TSCA) of 1976.

Growing calls for reform of TSCA—which has not
been updated to reflect both changes in chemical
production and use or advances in understanding of
exposure to and effects of chemicals in the environ-
ment—culminated in passage of the Frank R. Laut-
enberg Chemical Safety for the 21st Century Act in
June 2016. The Lautenberg Act provides the OPPT
increased authority to reqgulate chemicals existing
before the original 1976 TSCA was amended.

The Lautenberg Act gave EPA new authority to
regulate chemicals. Stakeholders called for the adop-
tion of systematic review within these important
risk evaluations. That new authority came with a
timetable that imposed tight deadlines on OPPT as
it assembled teams, promulgated rules, and drafted
the guidance documents, and operating procedures
that prescribe how OPPT exerts its new authority.

In 2018, after beginning the first ten chemical
risk evaluations under the Lautenberg Act, OPPT
released the document “Application of Systematic
Review in TSCA Risk Evaluations” to guide the Agen-
cy’s selection and review of studies. The document
details the agency’s new standard approach for sys-
tematic reviews used in TSCA chemical risk evalua-
tions. This National Academies report reviews that
document and other materials and provides anto
assessment of and recommendations on how to
improve OPPT’s approach.

USE OF SYSTEMATIC REVIEW IN
HAZARD ASSESSMENT

Systematic review has become the foundation for
assessing evidence to be used for decision-making in
a variety of health contexts, including health care and
public health. Well-conducted systematic reviews
methodically identify, select, assess, and synthesize
the relevant body of research, and clarify what is
known and not known about the potential benefits
and harms of the exposure being researched.

In recent years, there has been a trend to apply
systematic review for gathering evidence to increase
transparency, objectivity, and reproducibility of risk
assessments. EPA has been using systematic review
since the 2011 National Research Council review of
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the Integrated Risk Information System’s formalde-
hyde assessment.

Figure S-1 provides a schema for how systematic
review can be conducted to inform hazard assess-
ment and make risk determinations. This synthesis of
the various, specific streams of evidence is followed
by hazard assessment with integration of the multi-
ple evidence streams of human, animal or ecologi-
cal receptors, and mechanistic evidence. Questions
about human and ecological exposures could also
be evaluated with systematic review, but systematic
review tools for gathering and evaluating exposure
data are not well developed. Exposure and hazard
data are integrated to characterize risk (Figure S-1).

OPPT APPLICATION OF SYSTEMATIC
REVIEW TO EXPOSURE ASSESSMENT

Systematic review approaches have been used
widely to assemble the evidence needed to assess
human health and ecological receptors. Yet, the use
of systematic review to collect, evaluate, and synthe-
size evidence streams that contribute to the exposure
assessment of human and ecological receptors have
not yet been established, and there is very little prece-
dence for applying systematic review to these streams
of evidence. The guidance that dictates how exposure,
fate and transport, and physical chemical property
data should be assembled for decisions about risks to
human health and ecological receptors are contained
in the Guidelines for Human Exposure Assessment,
and the Guidelines for Ecological Risk Assessment.

Figure S-2 illustrates the OPPT’s approach to
systematic review, which differs to an extent from
the above description and includes the systematic
review as part of the broader process of risk evalua-
tion. To evaluate the evidence, OPPT has developed
an extensive de novo critical appraisal tool, termed
TSCA’s “fit-for-purpose evaluation framework,” which
is applied to human, animal or ecological receptors,
mechanistic, as well as exposure, fate, and chemi-
cal-physical property studies. OPPT has stated that the
evaluation strategies were developed after review of
various qualitative and quantitative scoring systems.
The critical appraisals for different types of studies use
different domains and within each domain there are
several metrics or questions.

CRITIQUING THE OPPT APPROACH

The committee that authored this report was
asked to evaluate whether the TSCA approach to
systematic review is “comprehensive, workable,
objective, and transparent.” The committee con-
cluded the approach presented by OPPT could be
broadly improved to better meet these characteristics
for the major review steps. The following problems
were identified.

Findings on Comprehensiveness

The OPPT approach was not comprehensive at
each step. OPPT’s approach to problem formulation
and protocol development did not result in refined
research questions or a documented study protocol,
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FIGURE S-1 Example approach of systematic review in the context of risk assessment. The blue boxes refer to steps that are conducted
prior to the systematic review, green denotes the systematic review process, orange denotes the hazard assessment, and purple the inte-
gration of hazard and exposure. The pink boxes refer to the exposure assessment, which is conducted outside of the systematic review,

but is used to make the final risk characterization.
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FIGURE S-2 The systematic review process for TSCA risk evaluations.

which resulted in challenges to integration across
evidence streams. While the OPPT approach for iden-
tifying the evidence is comprehensive in regard to
searching for literature in many databases, it is less
clear how comprehensive the searches are for data
that support models for ecological assessment and
human health exposure assessment. In the TCE eval-
uation, for example, the hydrology data and product
use information were both decades old. Other issues
include inadequate guidance on and evaluation of
models used in the risk assessment, and shortcom-
ings with including all of the elements important to
addressing the research question.

Findings on Workability

Considering whether the OPPT approach is work-
able, the report notes several concerns at each step.
The current approach taken to problem formulation
and protocol development is adding to a laborious
process for searching, screening, and evaluating the
literature. Although OPPT is using a number of vali-
dated artificial intelligence-based tools to help make
the process of screening hundreds of references more
efficient, their use requires that precise and explicit
inclusion and exclusion criteria are used consistently
by all reviewers.

The evidence evaluation step includes items that
do not assess risk of bias, most notably relevance. Rel-
evance should be handled prior to study evaluation.
Later, relevance can also be addressed in the evalu-
ation of the body of evidence. The use of numerical
scoring in critical appraisal does not follow standards
for the conduct of systematic reviews and no justi-

fication is provided for the weighting of the specific
metrics within the domains to create the overall qual-
ity score, making it hard to determine if the weights
are appropriate.

Lastly, without a clear, documented approach to
evidence synthesis and to integration, the risk eval-
uation process becomes unworkable because staff
have to decide on approaches for these critical steps
for each new evaluation rather than relying on a pro-
tocol or guidance.

Findings on Objectivity

The committee found the OPPT approach to be
lacking obijectivity at each step, from not using a
defined approach to documenting how the prob-
lem formulation and protocol are developed. Fur-
ther examples include: having too broad inclusion
and exclusion criteria when identifying the evidence;
having little evidence that the evaluation metrics had
been validated or tested for reliability, as well as allow-
ing a single reviewer to override them; and the lack of
a consistent approach for documenting the objectives
or methods for synthesis and evidence integration.
The committee found that many of these concerns
were related to not having a protocol a priori or com-
bining the traditionally discrete and distinct steps of
a systematic review.

Findings on Transparency

The committee found that transparency of the
entire risk evaluation process is compromised across
all of its elements. In addition to not developing clear
questions for the systematic reviews, there are no



protocols for the reviews. Consequently, the review
process is not documented from its start, and clarity
is lacking when the review is finished and published.
Overall, the committee found that the lack of informa-
tion and needed details about the specific processes
used for the identification of evidence reduced con-
fidence in the findings.

CONCLUSIONS AND RECOMMENDATIONS

The report’s authoring committee concludes that
the process outlined in the guidance document, and
as elaborated and applied in the example evalua-
tions considered by the committee, does not meet
the criteria of “comprehensive, workable, objective,
and transparent.”

The committee also concludes that the systematic
reviews within the draft risk evaluations considered
did not meet the standards of systematic review meth-
odology. The report makes the following suggestions
to improve the OPPT appraoch.

* The OPPT approach to systematic review does not
adequately meet the state-of-practice. OPPT should
reevaluate its approach to systematic review meth-
ods, addressing the comments and recommenda-
tions in this report.

* With regard to hazard assessment for human and
ecological receptors, OPPT should step back from
the approach that it has taken and consider com-
ponents of the OHAT, IRIS, and Navigation Guide

methods that could be incorporated directly and
specifically into hazard assessment.

* OPPT'’s use of systematic review for the evidence
streams for which it has not been previously
adapted have been particularly unsuccessful.
Given these novel applications of systematic review,
OPPT should elaborate plans for continuing the
refinement of methods, ideally in collaboration
with internal and external stakeholders. OPPT
also should evaluate how the existing OHAT, IRIS,
and Navigation Guide methods could be modified
for the other evidence streams. In addition, OPPT
should use existing guidance within the agency
such as the Guidelines for Human Exposure Assess-
ment, the Guidelines for Ecological Risk Assess-
ment, and the operating procedures for the use
of the ECOTOX knowledgebase. Following exist-
ing guidelines would improve transparency of the
assessments.

* OTTP should create a handbook for TSCA review
and evidence integration methodology that details
the steps in the process. The effort to develop and
publicly vet a handbook could help make the pro-
cess more straightforward, transparent, and easier
to follow.

Finally, OPPT should engage in on-going
cross-sector efforts on developing and validating new
tools and approaches for exposure, environmental
health, and other new areas of application of sys-
tematic review.
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