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Toxicology Moving to Embrace 21st Century Methods

https://www.nap.edu/catalog/24635/using-21st-century-
science-to-improve-risk-related-evaluations
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Data Sources and Tools

Source

ToxRefDB ✔ ✔

ECOTOX KB ✔ ✔ ✔

InVitro DB ✔ ✔

CPDat ✔

Open Literature ✔ ✔ ✔ ✔ ✔ ✔ 3
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https://comptox.epa.gov/dashboard

CompTox Chemicals Dashboard
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https://comptox.epa.gov/dashboard

CompTox Chemicals Dashboard
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• Integration of multiple databases 
• DSSTox substance database
• ToxValDB (includes ToxRef & ECOTOX)
• CPCat and CPDat consumer products
• InvitroDB (ToxCast/Tox21)
• Property Database
• QSAR predicted data

• Integrated to other Sources
• Toxics Release Inventory
• IRIS Reports
• PPRTV Reports
• ChemView
• EPA Substance Registry Service
• AOP-Wiki

• Links to ~80 public sites & services
Williams et al. 2017. https://doi.org/10.1186/s13321-017-0247-6

CompTox Chemicals Dashboard
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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard

SEARCH
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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard
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EXPOSURE

10



CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard

SIMILARITY

LITERATURE

LINKS
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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard
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ECOTOX Knowledgebase

13

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 to public website

• 30+ year history
• Originated in the early 1980s  
• Developed at US EPA’s Office of 

Research and Development in Duluth                                                                     

www.epa.gov/ecotox

• Current user statistics
• 8,000 distinct hosts search the 

Knowledgebase each month 
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EPA Program and Regional Office Applications: 
Use in environmental decision making
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Used for every Ecological Risk Assessment for 
Office of Pesticides for chemical registration 
and re-registration (FY20 – 27 chemicals).

Used for every Ambient Water Quality 
Criteria for Aquatic Life since 1985. 

Used by Office of Land and Emergency 
Management (Superfund and ORCR), HQ, 
Regions and States for site assessments 
and in emergency response.

Providing ecological hazard data for the 
prioritization and assessment of chemicals 
for TSCA/Lautenberg Act.

Providing ecological toxicity data for PFAS to 
researchers, EPA Eco Risk Assessment Forum, 
DoD Tri-Services ERA Work Group and others. 14



Applications of ECOTOX
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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 Eco Thresholds for Toxicological Concern
QSAR (e.g., ECOSAR, TEST, OECD QSAR Toolbox)
Bioaccumulation Factor modeling and validation
Adverse Outcome Pathway (AOP) development

Chemical 
environmental toxicity 
data for aquatic life, 
terrestrial plants and 

wildlife
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ECOTOX Pipeline: Systematic Review/Data Curation 
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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

Initial removal of duplicates

No CoC in reference: n = 85 references

Already in Unify*
333

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

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

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

Not applicable (excluded):                                  
n = 8,265 referencesTitle and Abstract Screening

n = 8,653 references

~37,000 citations downloaded

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

For Review (Full Text Screening)
n = 388 references 
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Data extraction

Study quality 
evaluation

Data from High Quality Studies
n = ___ references

ECOTOX Pipeline: Systematic Review/Data Curation 
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ECOlogical Structure-Activity Relationship Model 
(ECOSAR) Class Program

https://www.epa.gov/tsca-screening-tools/ecological-
structure-activity-relationships-ecosar-predictive-model
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https://www.epa.gov/tsca-screening-tools/ecological-
structure-activity-relationships-ecosar-predictive-model

ECOlogical Structure-Activity Relationship Model 
(ECOSAR) Class Program
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21Figures from Frithsen/Schofield 3/5/2021 lecture 



Species Sensitivity Distribution Toolbox
https://www.epa.gov/chemical-research/species-
sensitivity-distribution-ssd-toolbox
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• CompTox Chemicals Dashboard – A ‘first-stop-shop’ for chemical information. 
https://comptox.epa.gov/dashboard

- Chemical Properties, Structure
- Toxicity
- Bioactivity
- Exposure
- Predictions
- Links

• ToxRefDB (version 2) – Toxicity results from >5,000 in vivo studies, conducted largely to guidelines or 
specifications from the US EPA and National Toxicology Program. 
https://doi.org/10.1016/j.reprotox.2019.07.012

• ECOTOX Knowledgebase – Single chemical environmental toxicity data on aquatic life, terrestrial plants and 
wildlife. https://cfpub.epa.gov/ecotox/

• InVitroDB – ToxCast data from assays testing chemical activity. https://www.epa.gov/chemical-
research/exploring-toxcast-data

• CPDat (Chemical and Products Database) – Information mapping more than 49,000 chemicals to usage or 
function in 16,000 consumer products. https://www.epa.gov/chemical-research/chemical-and-products-
database-cpdat

Data Sources and Tools
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• Read-Across and Quantitative Structure Activity Relationship models
- OPERA (Open Structure-activity/property Relationship App) – Provide predictions of physicochemical properticies and 

chemical activity to non-animal approaches for predicting toxicity. 
https://ntp.niehs.nih.gov/whatwestudy/niceatm/comptox/ct-opera/opera.html

- ECOSAR (Ecological Structure Activity Relationships) – Providing predictions of acute and chronic toxicity to aquatic 
organisms. https://www.epa.gov/tsca-screening-tools/ecological-structure-activity-relationships-ecosar-predictive-model

- TEST (Toxicity Estimation Softward Tool) – Provide estimates of toxicity of chemicals using QSARs. 
https://www.epa.gov/chemical-research/toxicity-estimation-software-tool-test

• httk (High-Throughput Toxicokinetics) R Package – Includes models and databases to help researchers, risk 
assessors, and regulators understand how chemicals interact with the body. https://cran.r-
project.org/web/packages/httk/index.html

• SSD Toolbox (Species Sensitivity Distribution Toolbox) – Simplifies the process of generating Species 
Sensitivity Distributions by gathering a variety of algorithms to support users in fitting, summarizing, 
visualizing and interpreting SSDs. https://www.epa.gov/chemical-research/species-sensitivity-distribution-
ssd-toolbox

• McNest (Markov Chain Nest Productivity Model) – Predicts annual reproductive success of bird populations 
based on existing toxicity and species life history information. https://www.epa.gov/chemical-
research/markov-chain-nest-productivity-model

• Fish Toxicity Translator – A mechanistic population model to estimate population-level effects of chemical 
exposure scenarios based on existing toxicity and life history characteristics on fish.

• SeqAPASS (Sequence Alignment to Predict Across Species Susceptibility) – Provides online screening tool to 
extrapolate toxicity information across species based on protein targets. https://seqapass.epa.gov/seqapass/

• AOPwiki – An Adverse Outcome Pathway (AOP) is a structured representation of biological events leading to 
adverse effect(s). The AOPwiki is a repository for AOPs developed and in development. https://aopwiki.org/

Data Sources and Tools
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