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• Persistence and wide distribution of some PFAS in the environment
• Detection of PFAS across the world in water and other media
• Detection in tissue samples of invertebrates, fish, amphibians,                                  

birds, marine mammals, terrestrial mammals
• Potential to bioaccumulate 
• Effects on ecological species
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Houde et al. 2006 Environ. Sci. Technol. 40:3463-3473
McCarthy et al. 2017 Curr. Pollution Rep. 3:289-301

• Ecological toxicity information needed to 
inform risk assessment and management

• Sensitive and susceptible species
• Bioaccumulation
• Benchmarks and thresholds for                                             

ecological toxicity

Across 
range of 

PFAS

Background



• Comprehensively and systematically assessable 
available evidence for ecological effects of PFAS 

• Characterize the extent, distribution, and types of 
evidence for PFAS ecotoxicity

- Data gaps

- Susceptible species 

- Target endpoints
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Goals
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Curated database 
providing single chemical 
environmental toxicity 
data for aquatic life, 
terrestrial plants and 
wildlife
- Comprehensive 

literature searches
- Literature review
- Data extraction

www.epa.gov/ecotox

ECOTOX presentations/posters
D. Hoff ID: 5.17.01
C. Elonen ID: 5.17.09

Identifying Empirical Evidence: ECOTOX Knowledgebase
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PFAS Searches and References with Curated Data
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Not applicable (excluded): 
n = 18,814 references

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Extract data into 
ECOTOX 

Knowledgebase

Review literature for 
applicability to 

ECOTOX

Id
en

tif
ic

at
io

n
Sc

re
en

in
g

El
ig

ib
ili

ty
In

cl
ud

ed
Literature search: Use chemical-specific search terms to query multiple literature search engines

ProQuest/ 
CSA

45,950

Science 
Direct
28,759

ToxNet/
ToxLine
18,635

Dissertation 
Abstracts

643

Agricola

16,813

Web of 
Science
6,639

Title and Abstract Screening
n ~19,500 references

~164,000 citations downloaded

Data Extracted from 
Acceptable Papers
n ~ 540 references: 15,650 total records

Initial removal of duplicates

No PFAS in reference:
n ~ 85 references

Already in 
Unify*
3,921

Did not meet acceptability criteria (excluded):
n ~ 75 references

For Review (Full Text Screening)
n ~ 720 references 

*Internal USEPA ECOTOX database

Awaiting Review and  Data Extraction
n = ~20 references 

Citations 
from:

n = 

Chemical-based Search Terms:
• >300 Chemical names and CASRNs
• Generic PFAS terms

192 PFAS references already 
included in ECOTOX

Data Records for PFAS
n = 733 references: 20,615 total records
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O
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X 
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• Chem Methods
• Human Healt
• Fate
• Survey
• Bacteria

• False Hit
• No Toxicant
• Review
• Mixture
• Other
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PFASs

Perfluoroalkyl 
acids (PFAAs)

PFAA precursors

Other PFASs

Perfluoroalkyl 
carboxylic acids (PFCAs)

Perfluoroalkane
sulfonic acids (PFSAs)
Perfluoroalkyl phosphonic 
and phosphinic acids (PFPAs 
and PFPiAs)

Per- and poly-fluoroether
sulfonic acids (PFESAs)

Per- and poly-fluoroether
carboxylic acids (PFECAs)

PASF-based substances

Fluorotelomer-based 
substances
Fluoropolymers (FPs)

Perfluoropolyethers (PFPEs)

PFOA (335-67-1)

K-PFOS (2795-39-3)

C8-PFPA (40143-78-0)

EC236-236-8 (13252-13-6)

F-53B (73606-19-6)

FC807 (30381-98-7)
10:2 FTCA (53826-13-4)

Examples, with CASRN # Refs

PFNA (375-95-1)
PFODA (16517-11-6)

PFHxS (108427-53-8)
NH4-PFDS (67906-42-7)

Sulfluramid (4151-50-2)

4:2 FTOH (2043-47-2)
6:2 FTI (2043-57-4)

Sub-classes of PFASs
151

38
1

152
7
2

1

5

11

43
2
5
3
1

“Family tree” 
of  PFASs

OECD 2018 ENV/JM/MONO(2018)7
Wang et al. 2017 Environ. Sci. Technol. 51:2508-2518
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‐ Box size represents # of     
references for each chemical

733 Publications

134 PFAS with 
Ecological Toxicity Data 
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Zebrafish (Danio rerio): 3,787 records
Atlantic Salmon (Salmo salar): 800 records
Chicken (Gallus gallus): 767 records

PFAS Data for 467 Biological Species

Waterflea (Daphnia magna): 759 records



Diversity in Types of Effects
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Diversity in Types of Effects PFAS records for Fish
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Diversity in Types of Effects PFAS records for Fish
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Providing Ecological Toxicity Data
EPA Researchers
EPA ERA Forum
DoD Tri-Services ERA Work Group 
and others

www.epa.gov/ecotox
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Providing Ecological Toxicity Data
EPA Researchers
EPA ERA Forum
DoD Tri-Services ERA Work Group 
and others

Invited Presentation
G. Ankley Monday 11/16

www.epa.gov/ecotox

16



Providing Literature Search Results

Human Health
Fate and Transport
Bioaccumulation
Field Surveys
Mixtures

Literature Review of 
PFAS Bioaccumulation 
Data: BCFs and BAFs

L. Burkhard In Review
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467 Biological Species Measurements of 1,302 Effects134 PFAS

Data Inventory  Summary/Synthesis

Toxicant Cellular Responses Tissue/Organ Responses Organism Responses

PFOS 
(1763-23-1)

K-PFOS 
(2795-39-3)

T4 & T3 ↓
Estrogen and 17-β Estradiol Δ
Vitellogenin Δ
Acetylcholinesterase Δ
Cholesterol & Lipids Δ
Δ in expression of:
PPAR-mediated genes (multiple)
Thyroid-relevant genes (multiple)
…

Heart rate Δ
Swim bladder inflation Δ
Organ:Body weight Δ
Vacuolization (Liver) Δ
Accumulation: Residue, Uptake ↑

Mortality ↑
Length & Weight ↓ or ↑ or Δ
Behavior (swimming, distance 
moved) Δ
Abnormal development ↑
Sperm cell counts ↓ 
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467 Biological Species Measurements of 1,302 Effects134 PFAS

Data Inventory  Summary/Synthesis
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TaxID

Zebrafish (Danio rerio) 7955

Atlantic Salmon (Salmo salar) 8030

Chicken (Gallus gallus) 9031

Water Flea (Daphnia magna) 35525
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467 Biological Species Measurements of 1,302 Effects134 PFAS

Data Inventory  Summary/Synthesis

Species:
- Taxonomy
- NCBI TaxID

Toxicants CASRN DSSTOX Substance ID

PFOS 1763-23-1 DTXSID3031864

K-PFOS 2795-39-3 DTXSID8037706 

PFOA 335-67-1 DTXSID8031865

PFHxS 355-46-4 DTXSID7040150

GenX 62037-80-3 DTXSID40108559
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467 Biological Species Measurements of 1,302 Effects134 PFAS

Data Inventory  Summary/Synthesis

Species:
- Taxonomy
- NCBI TaxID

Toxicants
- CASRN
- DTXSID

Effect Mapping

PPARalpha b mRNA NCBI-GENEID:557714

Cholesterol CHEBI:16113

Thyroxine CHEBI:30660

Activity, general XCO:0000001

Survival MESH:Q000401
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• Extent and distribution of literature of ecological toxicity of PFAS 
- Curated toxicity data for multiple applications 

- Identification of data gaps 

• Literature identified for other areas of PFAS research

• Mapping to controlled vocabularies and ontologies will advance 
synthesis and interpretation

• Limitations:
- Mixtures currently not included

- Observational and (most) field data not represented here

- Limited gene and pathway information for many ecological species
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Summary



Updated list of >400 unique 
CASRNs and associated 

chemical names

Conduct literature searches

Identify and acquire 
potentially applicable studies

Extract data and encode into 
ECOTOX Knowledgebase

Review literature for 
applicability to ECOTOX

Quarterly data releases to ECOTOX
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Ongoing Literature Search, Review, Data Extraction



Demonstrations and training available

Visit www.epa.gov/ecotox

*
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