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What is the ECOTOX Knowledgebase?

Publicly available, curated database providing toxicity data from single-chemical 
exposure studies to aquatic life, terrestrial plants, and wildlife

• From comprehensive search 
and review of open and grey 
literature
– Data extracted from 

acceptable studies,          
with up to 250 fields

– Updated quarterly
• 30+ year history: originated         

in the early 1980s, maintained 
by EPA ORD

• Major updates 2018-2019
– Recent and upcoming          

new functionality           
and interoperability www.epa.gov/ecotox/
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Literature search: Use chemical-specific search terms to query multiple literature search engines

ProQuest/ 
CSA
5,631

Science 
Direct
11,178

ToxNet

317

Dissertation 
Abstracts

234

Agricola

4,861

Current Contents 
(WoS)
15,347

Title and Abstract Screening
n = 8,653 references

~37,000 citations downloaded

Data Extracted from Acceptable 
Papers
n = 245 references with                
7,496 total records

Initial removal of duplicates

No PFAS in reference: n = 85 references

Already in 
Unify*

333

Did not meet acceptability criteria (excluded):
n = 142 references

For Review (Full Text Screening)
n = 388 references 

*Internal USEPA ECOTOX database

Awaiting Review and Data Extraction
n = 1 references 

Chem Methods: 3,462
Human Health: 1,797
False Hit: 1,333
Fate: 510
Survey: 287
Bacteria: 233

No Toxicant: 221
Duplicate: 153
Review: 50
Mixture: 12
Other: 121

Citations from:

n = 

ECOTOX Pipeline: Systematic Review/Data Curation

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Extract data and code 
into ECOTOX 

Knowledgebase

Review literature for 
applicability to 

ECOTOX
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Chemical-based Search Terms:
• Chemical name and CASRN
• Synonyms, tradenames
• Other relevant forms (metabolites, degradants,         

parent compound, related chemicals)

Sources include: 
• STN
• Pesticide Action Network (PAN)
• EPA’s Pesticide Fate Database (PFATE)
• EPA’s Chemistry Dashboard.

Not applicable (excluded):                                  
n = 8,265 references
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ECOTOX Knowledgebase
EPA Program Offices and Regions, 
States, Tribes, Other Federal Agencies 
and International Entities
Ecological Risk Assessments
Ambient Water Quality Criteria
Ecological Screening Values
Chemical Prioritization
Emergency Response

Tools and Applications
Species Sensitivity Distributions (e.g., US EPA’s 
WebICE, NOAA’s CAFÉ)
PNECs and threshold values (e.g., EcoTTC)
QSAR (e.g., ECOSAR, TEST, OECD QSAR 
Toolbox)
BCF modeling and validation
Adverse Outcome Pathway (AOP) development

Chemical 
environmental 

toxicity data for 
aquatic life, 

terrestrial plants 
and wildlife

Applications of ECOTOX
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SeqAPASSChemicals 
Dashboard

HERO
(Health & 

Environmental 
Research 
Online)
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ECOTOX comprehensive literature search and systematic review 
process for >300 chemicals (April 2018 – August 2019)

Source of terms for literature search
# of Chemicals 
(August 2019)

PFAS list internal to ECOTOX 69

EPA Cross-Agency List – Chemistry Dashboard 199

EPA Set 1 List of 75 Test Samples – Chemistry Dashboard 74

Additional chemicals found in literature from 1st search 7

EPA Research List – Chemistry Dashboard 165

EPA Set 2 List of 75 Test Samples – Chemistry Dashboard 75

April – Nov 2018 
• 254 chemical names with associated CASRNs (if applicable)
• General PFAS search terms (e.g., Dodecafluoro, Fluorotelomer, 

Nonafluoro, Pentafluoropropanoic, Perfluorobutanesulfon, Perfluoroheptanoate, 
Perfluorohexanoate, Perfluoropentyl)

July – August 2019
• 322 chemical names with associated CASRNs (if applicable)
• General PFAS search terms
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Literature Search and Study Selection (2018-2019)
Search for 322 chemical names with CASRNs, synonyms, tradenames, etc. with 6 literature search engines:

ProQuest/CSA
37,760

Science Direct
25,473

ToxNet
11,158

Dissertation Abstracts
619

Agricola
14,107

Current Contents (WoS)
37,971

Title and Abstract Screening
n = 15,339 references

~130,000 citations downloaded

Data Extracted from Acceptable 
Papers
n = 252 references with 7,978 total 
records

Initial removal of duplicates

Not applicable (excluded): n = 14,693 references

No PFAS chemical of interest: n = 112 references

Already in Unify*
1,128

Did not meet acceptability criteria (excluded):
n = 142 references

For Review (Full Text Screening)
n = 544 references 

*Internal USEPA ECOTOX database

Awaiting Review and Data 
Extraction
n = 151 references 

192 PFAS 
references 
already 
included 
in 
ECOTOX Data Records for 92 PFAS

n = 437 references with 
13,208 total records

Chem Methods: 6,958
Human Health: 3,755
False Hit: 1,915
Fate: 670
Survey: 379
Bacteria: 280

No Toxicant: 322
Duplicate: 181
Review: 67
Mixture: 15
Other: 151

Citations from:
n = 



As of September 2019 update, 
curated data from 437 
publications for:

• 96 fluorinated chemicals
• 264 species 
• 889 effect measurements
With a total of 13,208 records

PFOS and PFOA with Most References

Box size represents # references that include relevant 
and acceptable ecological toxicity data 16



Distribution of data 
records in ECOTOX 
for PFAS, by species 
and  general type of 
effect.

Diversity in Types of Effects Measured
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Updated list of >300 unique 
CASRNs and associated 

chemical names

Conduct literature searches

Identify and acquire 
potentially applicable studies

Extract data and code into 
ECOTOX Knowledgebase

Review literature for 
applicability to ECOTOX

Quarterly Literature Searches for PFAS

181



Thank you!

Questions?

Colleen Elonen, Jennifer Olker & Dale Hoff

US EPA Office of Research and Development
Center for Computational Toxicology and Exposure

Great Lakes Toxicology and Ecology Division
Duluth, MN 

218-529-5000

http://cfpub.epa.gov/ecotox

ECOTOX Support:  218-529-5225          ecotox.support@epa.gov

http://cfpub.epa.gov/ecotox
mailto:ecotox.support@epa.gov
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