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• Hazard identification 
and characterization

• Developing novel 
tools and capabilities

• Advancing scientific 
knowledge
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What are Per- and Polyfluoroalkyl Substances (PFAS)?

• Total number of PFAS

>5,000 chemicals
– Includes products, impurities and 

degradants

• Resistant to grease, water & oil

• Persistent and bio-accumulative

• Lots of potential health effects
PFMOAA

PFOA

PFOS

GenX
2
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Extramural Research
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NIEHS PFAS Grants Portfolio

— Awards via various NIH funding mechanisms, including:

 Investigator-initiated basic research

 Time-sensitive awards

 SBIR (Small Business Innovation Research) program grants 

 NIEHS/EPA Children's Environmental Health and Disease 
Prevention Research Centers

 Breast Cancer and The Environment Research Program

 Superfund Research Centers

 Conference support

 Environmental influences on Child Health Outcomes (ECHO) 
program awards 
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DNTP Research Products



National Institutes of Health
U.S. Department of Health and Human Services

Current DNTP PFAS Research

• Systematic literature review
– Immunotoxicity of select PFAS

• Short duration in vivo transcriptomics
– Predictive toxicology

• REACT Program-
– Responsive Evaluation and Assessment of Chemical Toxicity

– Read across capabilities

• AFFF assessments
– In vitro and in vivo characterization of hazard  
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Key Messages

• The role of NIEHS and NTP is to characterize possible health effects of 
PFAS chemicals

– Accomplished through extramurally-funded academic research, intramural 
research, and NTP experimental investigation

• Human and animal evidence suggest that PFAS may have health effects 
in people

– Potential health effects are numerous including effects in the liver, kidney, 
thyroid, pancreas, immune system, on metabolism, and on early life 
development

– Most data are for older generation PFAS (i.e., PFOA and PFOS)

• We would like to understand better the human relevance of the health 
effects that have been described

• We would like to understand better the most important ‘human’ concerns 
to help in prioritizing our research efforts
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Expectations
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https://www.nap.edu/catalog/25856/understanding-controlling-and-preventing-exposure-to-pfas-proceedings-of-a

• Information on mechanism of action, dose-response relationships, and mixtures

• Pharmacokinetic data- human half-lives, hepatic clearance, metabolic 
susceptibility, renal absorption, effect of population variability

• Better understanding of mechanisms of immune effects

• Biologic plausibility and mechanisms of action through which PFAS can influence 
cancer development

• Better understanding of understudied reproductive and developmental effects

• Determining how innovative studies such as intervention-based approaches may 
provide more complete information on health outcomes

Research Needs
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Health Effects

• Many putative human 
health effects

• Varying levels of evidence 
to support

• Difficult to prioritize most 
important threats based on 
varying exposures
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Computational Analysis

Simple 
In Vitro 
Studies

Animal Studies

Integrated
Health

Assessments

Bioactivity 
Screening

Complex 
In Vitro 

Systems

https://ncats.nih.gov/tissuechip/chip

DNTP Research Capabilities
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DNTP Research Prioritization

• Nominations
– External, internal

– Government, non-government

• Exposure-based concerns

• Lack of data

• Human evidence

• Animal/experimental evidence

• Leveraging our non-regulatory and independent role



National Institutes of Health
U.S. Department of Health and Human Services

DNTP Strategic Areas of Focus

Collaboratively 
address public 
health challenges

Generate trusted 
scientific information 
to support decision-
making

Develop and apply 
innovative tools and 
strategies
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‘Translation’ the DNTP way

Cells Tissue Organ Organism

Science Regulation/Policy

Animals Humans

SomebodyAnybody

Innovation Practice

Government 
context

Traditional 
Approaches

Precision 
Toxicology

Predictive Toxicology

New Approaches
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PFAS Challenges
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PFAS Research Prioritization Challenges

• Which PFAS?
– Individual agents
– Mixtures
– Class-based approaches
– Exposure vs. potency

• Which health effects?

• Which people?
– Life stage
– Co-morbidities
– Genetic susceptibility

• What kind of data?
– Usual in vivo guideline 

studies
– Relevance of animal 

systems?
• PPAR alpha bioactivity

– HTP bioactivity screening
– MTP cell/tissue-based 

characterization

• Build tools/capabilities vs. 
generate data?
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Assess the strength of evidence for the spectrum of putative health 
effects suggested by human studies (including immune response, lipid 
metabolism, kidney function, thyroid disease, liver disease, glycemic 
parameters and diabetes, cancer, and fetal and child development) to 
establish a basis for prioritized clinical surveillance or monitoring of PFAS 
health effects. This assessment should characterize the likelihood of 
those health effects occurring (qualitative probability) given real world 
human exposures and identify the human populations at most risk 
(consider life stage, health status, exposure level). Data/evidence gaps 
that contribute to uncertainty about health effects of most concern should 
be annotated.

Project Title: Guidance on PFAS Testing and Health Outcomes

Opportunity to help us

Evidence gaps = Research Priorities
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Thank you in advance for your effort!

Questions?
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