
icf.com

we are

D e c e m b e r  2 ,  2 0 2 0

Gray Literature Search
Nicole Vetter
Manager, Information Sciences

1



We will cover:
 Introduction to gray literature
 Difference between gray literature and peer-reviewed literature

 Reasons to use gray literature

 Challenges associated with gray literature

 Products (diagrams, tables, and templates) used to track and summarize results

 Planning your gray literature search
 Commonly used sources of gray literature

 Preparation includes considering project goals and organizing for flexibility and a consistent tracking method

 Process and best-practices 
 Tracking is critical to gray-literature information management

 Applying the process to various sources
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Introduction to 
gray literature
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What is gray literature?

4

Gray literature refers to 
materials that are created 
“outside of traditional 
publishing and distribution 
channels.” Examples include 
white papers, government 
documents, registration 
dossiers, evaluation reports, 
posters, presentations, 
conference proceedings, etc. 
https://www.lib.sfu.ca/help/research-assistance/format-type/grey-literature

The Fourth International 
Conference on Gray Literature (GL 
'99) in Washington, DC, defined 
gray literature as “That which is 
produced on all levels of 
government, academics, business 
and industry in print and 
electronic formats, but which is 
not controlled by commercial 
publishers.”
https://csulb.libguides.com/graylit
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How does gray literature differ
from peer-reviewed?

 Unlike peer-reviewed materials, gray literature is not always 
assessed using quality measures.

 Gray literature is not consistently indexed by bibliographic 
databases such as PubMed, Web of Science, etc.

 Citations may not meet the same bibliographic standards as 
commercially published documents.
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Gray-literature sources vs. gray literature 

 Gray-literature sources: 
places where we expect to 
find gray literature 
 These sources may still provide peer-

reviewed literature

 Gray literature: literature 
that has not been peer-
reviewed for commercial 
publication

6

ECHA

Gray 
literature

Peer-
reviewed 
literature

ECHA is considered 
a gray-literature 
source, but can yield 
both gray and peer-
reviewed literature

• Gray-literature sources, or places where we expect to find gray literature, can often 
also yield peer-reviewed literature.

• This is why tracking citation and study information is important throughout the gray-
literature-search process; it helps facilitate de-duplication of any references that 
overlap with references found during the peer-reviewed search.

• Another example: A backwards search, or reference list review of included studies, is 
often included as a gray-literature source. The results of this search may yield gray 
and peer-reviewed literature. These results would also go through de-duplication for 
any references that overlap with those found during the peer-reviewed search.
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Why use gray literature?

Goal: Comprehensive reference list which yields
all available relevant data

 May need to supplement data from peer-reviewed literature with data from 
gray literature for data-poor chemicals

 Some chemicals may be well-studied by industry but not by academia

 Null or negative data can be found in gray literature

 Can provide a QC check against peer searches
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Using gray literature can be like panning for gold:
It may be difficult to find, but there can be big payoffs when you find it!

• The goal for a given project is to create a master reference list that includes all 
possible unique references that yield relevant data or data of interest. 

• Gray literature might be helpful for any of the reasons shown here.
• Gray literature might be hard to find but can be very useful when identified.
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Challenges associated with gray literature 

8

Incomplete Citations
Citations found in gray literature often consist of 
limited or incomplete information which makes it 

difficult to track and find sources.

Challenges detecting 
duplicates

No abstracts

No single trusted platform 
or repository

PubMed Citation

ECHA Citation

• In general, gray literature often poses many unique challenges.
• With peer-reviewed literature, you typically have controlled bibliographic information 

that can be easy to use and reference. The incomplete nature of citations found in 
gray literature often makes it challenging to collect and track data.
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Challenges associated with gray literature 

9

Incomplete Citations

Challenges detecting 
duplicates

It can be difficult to compare references found 
within different sources due to limited information 

and inconsistent methods of citing references.

No abstracts

No single trusted platform 
or repository

ToxVal Export

ECHA Export

• Another challenge that stems from having uncontrolled bibliographic information is 
being able to detect overlaps between references retrieved from different sources. 
Inconsistent citation methods and limited reference information can, therefore, make 
it difficult to distinguish between duplicate results.

• An additional form of duplication can be introduced by gray literature when a lab 
report or company submission to TSCA includes data that is also used in a peer-
reviewed paper. Careful review of extracted data can help identify this kind of 
duplicated data.
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Challenges associated with gray literature 

10

Incomplete Citations

Challenges detecting 
duplicates

No single trusted platform 
or repository

No abstracts
Unlike peer-reviewed literature, gray

literature often does not have abstracts 
associated with the reference.

PubMed provided citation

ECHA manually created citation

• Abstracts, which are commonly available for peer-reviewed references, often do not 
exist with gray literature. This further makes it difficult to determine what types of 
data and information are present within a given reference.
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Challenges associated with gray literature 

11

Incomplete Citations

Challenges detecting 
duplicates

No single trusted platform 
or repository

There is no single repository that contains gray 
literature. Therefore, these references often need 

to be searched in multiple databases.

No abstracts

• Since there is no single trusted platform or repository which houses these types of 
references, multiple databases are typically searched. 

• There are other source-specific challenges that come with gray literature which will 
be discussed later on in the presentation. 
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Product examples 

Other Sources
Summary Table 
 Shows complete 

information about the 
gray literature and other 
non-bibliographic 
database sources and 
the returned results
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• How we make sense of the results we have collected. 
• This example summary table includes unique counts of how many references were 

found vs how many were unique to the project.
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Product examples 

Study Flow Diagram
 Also called Literature Flow 

Diagram or PRISMA Flow 
Diagram
 Provides a visual narrative of 

the flow of information through 
the different steps of the 
Systematic Review process

13

• How we make sense of the results we have collected. 
• The study flow diagram shows the number of references that were pulled into each 

step of the process and how they were categorized.
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Planning your 
gray-literature 
search

14
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Main sources of gray literature
Typically searched for various assessments (TSCA, CPAD, PPRTV, etc.)

 ECHA

 CompTox/ToxVal

 NTP CEBS

 ChemView

 OECD SIDS

 ECOTOX

15

The European Chemicals Agency (ECHA) consists of 
registration dossiers used to identify data submitted by 
registrants. The amount of information provided for each 
substance varies and is obtained directly from companies’ 
REACH registrations.

Registration dossiers contain valuable data on substances such 
as hazardous properties, safe uses, classifications, 
environmental fate, and ecotoxicological and toxicological 
information.

https://echa.europa.eu/information-on-chemicals/registered-substances

• We have listed sources we typically search depending on who is conducting the 
assessment (TSCA, CPAD, PPRTV, etc.). These slides include a brief description of 
the source, the organization that runs it, and an overview of information provided 
within each.

• The European Chemicals Agency (ECHA) consists of registration dossiers which 
includes data on substances such as hazardous properties, safe uses, 
classifications, environmental fate, and ecotoxicological and toxicological 
information.
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Main sources of gray literature
Typically searched for various assessments (TSCA, CPAD, PPRTV, etc.)

 ECHA

 CompTox/ToxVal

 NTP CEBS

 ChemView

 OECD SIDS

 ECOTOX
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The CompTox Chemicals Dashboard includes the Toxicity Values (ToxVal) 
database. ToxValDB collates publicly available toxicity dose–effect related summary 
values typically used in risk assessments. 

These include: 

• Point of Departure (POD) data 
collected from data sources within ACToR and ToxRefDB

• No-observed and lowest-observed (adverse) effect levels (NOEL/NOAEL, 
LOEL/LOAEL) data 
extracted from repeated dose toxicity studies submitted under REACH

• Reference dose and concentration values (RfDs and RfCs) 
from EPA’s Integrated Risk Information System (IRIS) 

• Dose descriptors 
from EPA’s Provisional Peer-Reviewed Toxicity Values (PPRTV) documents

https://comptox.epa.gov/dashboard

• ToxValDB, which can be accessed through the CompTox Chemicals Dashboard, 
collates publicly available toxicity dose–effect related summary values typically used 
in risk assessments
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Main sources of gray literature
Typically searched for various assessments (TSCA, CPAD, PPRTV, etc.)

 ECHA

 CompTox/ToxVal

 NTP CEBS

 ChemView

 OECD SIDS

 ECOTOX
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The CompTox Chemicals Dashboard includes the Toxicity Values (ToxVal) 
database. ToxValDB collates publicly available toxicity dose–effect related summary 
values typically used in risk assessments. 

These include: 

• Acute toxicity information
extracted from a number of different sources, including: 

• OECD eChemPortal, 

• ECHA (European Chemicals Agency), 

• NLM (National Library of Medicine) HSDB (Hazardous Substances Data Bank), 

• ChemIDplus via EPA TEST (Toxicity Estimation Software Tool)

• EU JRC (Joint Research Centre) AcutoxBase. 

ToxVal data can be accessed through the CompTox Chemicals dashboard or provided 
directly through CCTE.

https://comptox.epa.gov/dashboard

• The CompTox Chemicals Dashboard includes the Toxicity Values (ToxVal) 
database. ToxValDB collates publicly available toxicity dose–effect related summary 
values typically used in risk assessments. 
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Main sources of gray literature
Typically searched for various assessments (TSCA, CPAD, PPRTV, etc.)

 ECHA

 CompTox/ToxVal

 NTP CEBS

 ChemView

 OECD SIDS

 ECOTOX

18

The Chemical Effects in Biological Systems (CEBS) 
database houses data of interest to environmental health 
scientists. CEBS is a public resource and has received 
depositions of data from academic, industrial, and governmental 
laboratories. CEBS is designed to display data in the context of 
biology and study design, and permit data integration across 
studies for novel meta-analysis.
https://manticore.niehs.nih.gov/cebssearch/

• The Chemical Effects in Biological Systems (CEBS) database houses data of 
interest to environmental health scientists. CEBS is a public resource and has 
received depositions of data from academic, industrial, and governmental 
laboratories. CEBS is designed to display data in the context of biology and study 
design, and permit data integration across studies for novel meta-analysis.
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Main sources of gray literature
Typically searched for various assessments (TSCA, CPAD, PPRTV, etc.)

 ECHA

 CompTox/ToxVal

 NTP CEBS

 ChemView

 OECD SIDS

 ECOTOX
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ChemView is used to identify unpublished studies, information 
submitted to EPA under Toxic Substances Control Act (TSCA) 
Section 4 (chemical testing results), Section 8(d) (health and 
safety studies), Section 8(e) (substantial risk of injury to health or 
the environment notices), and FYI (voluntary documents). 

Other databases accessible via ChemView include EPA’s High 
Production Volume (HPV) Challenge database, and the Toxic 
Release Inventory (TRI) database. 
https://chemview.epa.gov/chemview

• ChemView is used to identify unpublished studies and information submitted to EPA 
under Toxic Substances Control Act (TSCA). This also includes access to 
information from HPV & TRI databases.
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Main sources of gray literature
Typically searched for various assessments (TSCA, CPAD, PPRTV, etc.)

 ECHA

 CompTox/ToxVal

 NTP CEBS

 ChemView

 OECD SIDS

 ECOTOX
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The OECD Screening Information Data Sets (SIDS) project is 
a cooperative effort of OECD countries designed to collect 
information on High Production Volume chemicals. One of the 
goals of the SIDS project is to locate the data needed for the 
initial assessment of these chemicals and to generate data 
which were lacking. 

This source is especially useful for capturing government 
assessments and houses public health and environmental data 
that can be found across multiple government databases.

https://hpvchemicals.oecd.org/ui/Default.aspx

• The OECD Screening Information Data Sets (SIDS) project is a cooperative effort of 
OECD countries designed to collect information on High Production Volume 
chemicals. One of the goals of the SIDS project is to locate the data needed for the 
initial assessment of these chemicals and to generate data which were lacking. 

• OECD is also a great one stop for government assessments.
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Main sources of gray literature
Typically searched for various assessments (TSCA, CPAD, PPRTV, etc.)

 ECHA

 CompTox/ToxVal

 NTP CEBS

 ChemView

 OECD SIDS

 ECOTOX
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The ECOTOXicology Knowledgebase (ECOTOX) is a 
comprehensive, publicly available knowledgebase providing 
single chemical environmental toxicity data on aquatic life, 
terrestrial plants and wildlife.
https://cfpub.epa.gov/ecotox/index.cfm

• The ECOTOXicology Knowledgebase (ECOTOX) is a comprehensive, publicly 
available knowledgebase providing single chemical environmental toxicity data on 
aquatic life, terrestrial plants and wildlife.
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Secondary sources of gray literature
Typically incorporated for data-poor chemicals

 CTDB

 GEO

22

The Comparative Toxicogenomics database (CTDB) includes 
references that report chemical-gene interactions and 
information that can enrich the inventory of mechanistic 
references. 
http://ctdbase.org/

• The following consists of sources we typically search for data-poor chemicals.
• The Comparative Toxicogenomics database (CTDB) includes references that report 

chemical-gene interactions and information that can enrich the inventory of 
mechanistic references. 
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Secondary sources of gray literature
Typically incorporated for data-poor chemicals

 CTDB

 GEO
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The Gene Expression Omnibus includes public data from gene 
expression studies which can be used to generate mechanistic 
evidence, predict adverse outcomes, and derive toxicity values 
depending on the design of gene expression studies which 
produced these data.
https://www.ncbi.nlm.nih.gov/geo/

• The Gene Expression Omnibus includes public data from gene expression studies 
which can be used to generate mechanistic evidence, predict adverse outcomes, 
and derive toxicity values depending on the design of gene expression studies which 
produced these data.
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Search preparation considerations

Project goals

 The gray-literature search process may differ between 
projects depending on project goals and information of 
interest
 Project goals and data of interest may influence: 
 How many and which sources are searched for gray literature
 How gray literature from each source is recorded and tracked 
 Which data are extracted from each gray-literature reference

24

• There are many things you will want to consider before beginning a gray-literature 
search. Arguably the most important of these are your project goals, which will likely 
influence which sources you search and how information is recorded or extracted 
from those sources.

• Depending on the sources used in the search process, additional fields may 
be required to help with the deduplication process.

• It is important to locate and extract data that is relevant to your project and 
scope. Some fields may not be necessary to include from certain sources 
depending on project-specific interests.
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Search preparation considerations

Project goals

 The gray-literature search process may differ between 
projects depending on project goals and information of 
interest
 Other project considerations: 
 Contingent on budget/time restraints
 Number of chemicals included in the search
 Type of references (company vs government)

25

• The types and number of sources searched could be affected by budget and time 
restraints, as well as the amount chemicals that are included in the search.  

• It is also important to consider the amount of data that typically exists for a given 
chemical. Some chemicals may not have much literature associated with them 
whereas others are data-rich. 

• With limited time, you may want to search ToxVal which already collates data from 
other sources; if you have a data-poor chemical, you may want to search additional 
sources to find as much data as you can. 
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Search preparation considerations

Project goals Example

26

A project interested in extracting
hazard-identification data might search 
these sources:
• ECHA – tox info
• CompTox/ToxVal

And record or extract data from each 
reference on study design and results
(e.g., PODs) in order to help identify 
duplicate references

A project interested in extracting
exposure data might search
these sources:
• ECHA – exposure info
• USGS Monitoring Data

And record or extract data from each 
reference on media and results (e.g., 
exposure level) to help identify duplicate 
references

• For example, a project focusing on hazard-identification data might search ECHA 
and be interested in the toxicity information, and also search for results in ToxVal. 

• Fields of interest for this project would also likely include study design and 
results information (like PODs, endpoints, species, etc.) from the gray 
literature to help identify duplicate references later in the process.

• A project interested in exposure data might look different; they would likely want to 
search ECHA as well but would be interested in the exposure information. They 
would also likely search something like the USGS Monitoring database. 

• The fields of interest in that project would focus on different information from 
the identified gray literature and would use those different data to find 
duplicates later in the process.
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Search preparation considerations

Tracking

 It is critical to maintain results collected from each source in 
a centralized location that can be cross-checked against a 
master reference list. 
 Gray-literature tracking might overlap with data extraction because study details might be 

necessary to help identify duplicates
 ICF has developed templates (which can be modified as necessary) to help retrieve, 

deduplicate, and prepare references for review.

27

Track!

• We included a small ‘tracking’ icon on slides of the presentation that focus on the 
tracking process and best practices since it’s so important.

• Carefully tracking the sources searched and the citations and data extracted from 
those sources is critical to successful integration of gray literature into a systematic 
review process.

• ICF has developed some templates that could be used as starting points and edited 
for future use.
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Search preparation considerations

Tracking Example

Excel tracking 
files are often 
composed of large 
tables and many 
worksheets if 
multiple gray-
literature sources 
are searched

28

Track!

• Gray-literature tracking files are often large – the Excel files usually contain many 
tables and worksheets.

• These include tabs for each source and results, working tabs for reviewing 
information or converting reported data to aid deduplication, and a master tab that 
brings it all together. 
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Search preparation considerations

29

Track!

Begin with a blank file with columns you anticipate needing

Fill in available information after performing preliminary search

Complete extraction

• This is only a snapshot of a small portion of the tracking sheet meant to serve as an 
example of what the final product may look like.

• You will fill in the columns as you retrieve information.
• As you begin identifying references, you may need to add columns for additional 

information of interest found in a particular source. 
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Search preparation considerations

Tracking Example

Defining data of interest 
to extract from gray-
literature sources can 
help determine tracking 
needs

30

Track!

• Going back to the importance of determining project goals and data of interest: 
making these determinations up front can aid with determining the best way to 
organize a tracking file/system.

30



Search preparation considerations

Flexibility

 The gray-literature search process should be considered 
iterative and should evolve as new information and 
scenarios that require improvements are encountered.

Support

 ICF can provide additional support, as needed, at any step of 
the process.

31

• It is important to note that this is a constantly evolving process that has, and will 
continue to be, improved over time. 

• ICF is always willing to help at any stage of the process and can provide support as 
needed.
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Gray-literature 
search process 
and best-practices

32

• Now we will cover the gray-literature search process and best-practices.
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Search process and tracking

Use this process to guide the search and track results:

Step 0: Consider project goals to determine plan-of-action and prepare tracking file (see previous section)

Step 1: Identify chemical search terms used for each source

Step 2: Perform initial search to determine what data exists in
each source

Step 3: Capture citation information and relevant data

Step 4: De-duplicate and add new references to project database

33

33



Search process and tracking

Use this process to guide the search and track results:

Step 0: Consider project goals to determine plan-of-action and prepare tracking file (see previous section)

Step 1: Identify chemical search terms used for each source

Step 2: Perform initial search to determine what data exists in
each source

Step 3: Capture citation information and relevant data

Step 4: De-duplicate and add new references to project database

34
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Incorporate sections that will be extracted in the tracking file: 
 General fields consisting of search information, chemical 

information, and result identifiers
 Source specific fields consisting of data of interest
 Reference fields used for tracking and deduplication efforts

Prepare 
tracking file

Step 0

Create a tab in the tracking file for each source

35

Track!

General
Fields

Source 
Specific Fields

Reference
Tracking

Search 
Date

Chemical 
Name

Search 
Term

URL Filename
General 

Info
Admin 
Data

Data 
Source

Citation
Provided?

Citation 
Information

Found in 
Peer?

HERO ID

• These fields are generally incorporated in the tracking sheet for each source and 
contain information that is consistent across each chemical searched.

• We will add columns and sheets to the tracking file as the search progresses.
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ReadMe tabs are also useful to incorporate and can provide 
more detailed information about each tab

Prepare 
tracking file

Step 0

Create a tab in the tracking file for each source

36

Track!

Repeat the process for every source using the types of 
information available within each database.
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Search process and tracking

Use this process to guide the search and track results:

Step 0: Consider project goals to determine plan-of-action and prepare tracking file (see previous section)

Step 1: Identify chemical search terms used for each source

Step 2: Perform initial search to determine what data exists in
each source

Step 3: Capture citation information and relevant data

Step 4: De-duplicate and add new references to project database

37
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For chemical(s) of interest, gather information on: 
 Chemical name
 Synonyms
 CASRN
 DTXSID of interest

Identify 
chemical search 
terms used for 
each source

Step 1

Identify chemical terms

38

Databases used to retrieve identifiers

 CompTox Dashboard
 ChemIDplus

• It is important to gather chemical search terms up front before beginning the search 
of gray-literature sources.

• ICF typically searches CompTox Dashboard and ChemIDplus to locate and retrieve 
chemical identifiers.
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Identify chemical terms using CompTox Dashboard

39

Identify 
chemical search 
terms used for 
each source

Step 1

• The CompTox Dashboard can be searched to obtain the CAS number, DTXSID, and 
synonyms for each chemical. 

• Although the CAS and DTXSID numbers are typically used in the chemical searches, 
the synonyms are more frequently used during the peer-reviewed literature search 
and screening process. Therefore, it’s good practice to keep a running list of these 
synonyms. 

• Depending on your search, you may want to limit the synonyms obtained through the 
CompTox Dashboard to those categorized as “valid”, “good”, and “fair”. 
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Identify 
chemical search 
terms used for 
each source

Step 1

Identify chemical terms using ChemIDplus

40

• The ChemIDplus database can be searched to obtain information on both the 
chemical CAS number and synonyms. 

• In the examples provided on this slide and the previous slide for 1-Naphthol, the 
synonyms retrieved from both ChemIDplus and CompTox will be compiled.
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Identify 
chemical search 
terms used for 
each source

Step 1

Identify the search terms used in each source

41

ECHA example

• Some sources may be limited to searching using the CASRN, DTXSID, chemical 
name, or synonym.

• The example here shows an ECHA chemical search by CASRN. 
• ICF typically uses the CAS number field to retrieve results in ECHA, but other 

identifiers can also be used to search the database.
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 CASRNs can be misleading or incorrect, or can exist in 
multiple for the same chemical; DTXSIDS are becoming 
more frequently used
 Some sources may restrict the types of identifiers you can use to search the 

database (e.g., ECHA does not allow searching by DTXSID)

 CompTox Dashboard and ChemIDplus may provide 
different synonym lists; synonyms from both sources 
should be compiled

 Depending on the search, it may be necessary to limit the 
synonyms obtained through the CompTox Dashboard
to those categorized as “valid”, “good”, and “fair”

 Using correct chemical information to conduct a search 
is the key to success

Identify 
chemical search 
terms used for 
each source

Step 1

Notes and best practices

42

• Restricted identifiers: e.g., ECHA does not allow search by DTSXID
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Incorporate chemical-information columns in tracking sheet

Identify 
chemical search 
terms used for 
each source

Step 1

Tracking

43

Abbreviated or 
short name for 

chemical

Chemical-specific 
identifiers

Track!

• Once chemical information has been identified, you can incorporate columns of 
chemical-specific identifiers and naming conventions used to track results into the 
tracking sheet.
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Search process and tracking

Use this process to guide the search and track results:

Step 0: Consider project goals to determine plan-of-action and prepare tracking file (see previous section)

Step 1: Identify chemical search terms used for each source

Step 2: Perform initial search to determine what data exists in
each source

Step 3: Capture citation information and relevant data

Step 4: De-duplicate and add new references to project database

44
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An initial search of each source should help determine:
 Whether data are available
 What type(s) of data are available
 How to capture files such as documents, reports, and 

registration dossiers
 How available data should be tracked

It is important to become familiar with the way each source 
provides data and results. 

Perform initial 
search to 
determine what 
data exists in
each source

Step 2

Determine available data for each source

45

• Before you start downloading results, confirm which pieces of data are available from 
your sources, plan how you will capture the information (export or create PDF of web 
pages), and think about how the data will be tracked.
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Perform initial 
search to 
determine what 
data exists in
each source

Step 2

Determine available data in ECHA

46

Click on the “eye” 
icon to access the 

dossier

Verify the CASRN 
under the CAS no. 
matches chemical 

of interest

ECHA example

• This example shows search results in ECHA after entering a CASRN of interest; 
results populate below the search fields. 

• Verify that the CASRN matches the chemical of interest. Sometimes different 
chemicals classified under the same chemical group can appear in the results. 

• Some substances may also have multiple results for different submission and 
registration types. It is important to capture information from all dossiers of the 
chemical of interest.
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Perform initial 
search to 
determine what 
data exists in
each source

Step 2

Determine available data in ECHA

47

ECHA example

• Once you have opened the dossier, you will see the types of information available on 
the left panel. This example expands on the Toxicological Information tab, but other 
information is also available. 

• Review the available endpoints and begin opening each nested link to see what 
data is available. 
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Perform initial 
search to 
determine what 
data exists in
each source

Step 2

Determine available data in ChemView

48

ChemView example

• This example shows search results in ChemView.
• There are three types of submissions available for this chemical (linked by the 

boxes): Substantial Risk Reports, Health and Safety Studies, and High Production 
Volume Information Systems.

• The types of information submitted to EPA can differ between chemicals depending 
on what is available. The images below the initial search entry show one type of 
submission - Substantial Risk Reports.
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Perform initial 
search to 
determine what 
data exists in
each source

Step 2

Determine available data in CEBS

49

CEBS example

• This example shows search results in CEBS, which include document citations as 
well as data collections.

• CEBS requires specific search syntax to retrieve results for a given chemical. 
• We apply the NTP Data Only filter when conducting searches in this database. 
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 It is critical to record ‘no results’ from a given source for 
tracking purposes

 It is important to note how each source provides data and 
results of interest

 If possible, assess any overlap in results returned from 
multiple sources and ‘triage’ accordingly
 For example, ToxVal strives to aggregate data from multiple sources, so this 

may be a good starting place for a gray-literature search to streamline the 
de-duplication process after results have been identified from multiple 
sources

 ECHA-specific
 Verify that the CASRN matches the chemical of interest; sometimes data 

from different chemicals can appear in the results

 CEBS-specific
 CEBS requires a specific search syntax to retrieve results for a given 

chemical

Perform initial 
search to 
determine what 
data exists in
each source

Step 2

Notes and best practices

50

• Record the number of results for each source, including ‘no results’ for chemicals 
that do not have data available.

• Identifying how each source provides data informs how to set up the tracking sheet. 
• Triage the order of sources searched to assist in de-duplication.
• Source-specific examples:

• ECHA – need to confirm the CASRN
• CEBS – requires specific syntax

50



 Data available in the initial search should inform 
tracking organization

 In an Excel file, typically:
 Each source should have its own worksheet

 Each field of interest from each source should occupy a column of a table

 Each record would occupy a row of a table

 Hazard-specific:
 Each data-source and point-of-departure-value combination should be 

extracted as a separate row

Perform initial 
search to 
determine what 
data exists in
each source

Step 2

Tracking

51

Track!
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Search process and tracking

Use this process to guide the search and track results:

Step 0: Consider project goals to determine plan-of-action and prepare tracking file (see previous section)

Step 1: Identify chemical search terms used for each source

Step 2: Perform initial search to determine what data exists in
each source

Step 3: Capture citation information and relevant data

Step 4: De-duplicate and add new references to project database
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 This step mostly involves tracking; it is critical to stay 
organized and be comprehensive

 Capture relevant record information and data in the 
prepared tracking file once setup is complete (previous 
step)

Capture citation 
information and 
relevant data

Step 3

Record relevant information
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Track!

• The initial searches performed in the previous step inform how to set up the tracking.
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Capture citation 
information and 
relevant data

Step 3

Record relevant information from ECHA
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Track!

ECHA example

• Information from the General Information tab of an ECHA dossier is always extracted 
as it contains valuable data on the submission and type of data published. 

• Since these dossiers often change and are considered to contain “live” data, it is 
important to capture the last modified date to track the exact date information was 
accessed. 

• Data extracted from the General Information tab will be identical for all rows of the 
tracking file within a specific chemical dossier submission. 
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Capture citation 
information and 
relevant data

Step 3

Record relevant information from ECHA
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Track!

ECHA example

• Once all fields of interest are identified and corresponding columns added to the 
tracking sheet, you can begin extracting information from each section in the dossier.
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Capture citation 
information and 
relevant data

Step 3

Record relevant information from ECHA
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Track!

ECHA example

• For human health data, the Toxicological Information tab typically contains all the 
information we are interested in extracting. 

• Each nested link under this tab would get its own row in the tracking sheet (e.g., 
acute tox: oral, acute tox: inhalation).

• We are not interested in summary pages since the information within these 
will be captured under the other endpoints mentioned for each category. 

• Although the details you choose to extract may be unique based on the project, ICF 
typically pulls data in the fields outlined in this example. 

• Depending on the endpoint, there may be additional sections that are not 
captured in this slide.

• It is important to explore different endpoints to see what types of information 
are provided under each. 

• Some endpoints may not have data for each column of the tracking sheet based on 
the information that is available.
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Capture citation 
information and 
relevant data

Step 3

Record relevant information from ChemView

57

ChemView example
Track!

• As before, capture fields of interest and incorporate them in the tracking sheet for 
further extraction. 

• Click on the “View Substantial Risk Report” link to access the downloadable report.
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Capture citation 
information and 
relevant data

Step 3

‘Print’ pages from data sources

58

ECHA example

• Once extraction is complete, save each entry page as an individual PDF. 
• Citations will be created based on the information within these PDFs, and HERO IDs 

will be assigned to these references. 
• This is particularly important for any source that is considered ‘live’ data or may be 

updated regularly (such as ECHA). 
• You can click on the “print” icon at the top of the page and save each file using an 

organized file-naming convention
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Capture citation 
information and 
relevant data

Step 3

Record filenames for each result

59

ECHA example

Search
ID

Result
Number

Chemical
Short Name

Track!

• Record each filename in the tracking sheet using an organized convention. Unique 
filename structures are not only useful for PDFs retrieved from ECHA but for all 
sources. These should match the actual filename that the document was saved 
under.

• The filename column will be used as a unique identifier for each result pulled into the 
tracking sheet. This is especially important when HERO IDs are not yet 
assigned and you need to account for each unique result. 

• The following is an overview of what each section in the example filename shown 
here reflects (please keep in mind that this is a simplified version of filename):

• Search ID: Unique code assigned to a specific source.
• Chemical Short Name: Abbreviated chemical name.
• Result Number: Sequential result number based on the order results were 

retrieved in. These refer to the specific entry/endpoint that data was 
extracted from and will only overlap in cases where multiple points of 
departure and data sources exist for each page.

• Depending on the source, more information can be added to the filename to identify 
where the reference was found. For example, in ECHA each dossier/nested-link pair 
may have its own identifier within a filename.
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 For sources considered to be ‘live’ data sources (e.g., 
ECHA) that may be continuously updated, be sure to:
 Extract the ‘last modified’ date

 Save each entry as a PDF file that can be referenced after extraction is 
complete, and enter the PDF filename in the tracking file

 ECHA-specific
 Additional references may be embedded within sections of the dossier; 

these are not common occurrences but may happen more frequently under 
the ‘Basic toxicokinetics’ endpoint category.

 Some dossiers will have multiple entries for the same endpoint depending 
on the number of submissions made; in these cases, each entry should be 
extracted as a separate row. 

 In some instances, multiple data sources and point-of-departure values are 
available within a dossier; each unique combination of data-source and 
point-of-departure should be extracted as a separate row. These rows will 
share the same general information and filename but differ in the values 
extracted for these sections.

Capture citation 
information and 
relevant data

Step 3

Notes and best practices
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 Extract: 
 Identification information for the results to be extracted

 A link or reference back to the individual result

 The PDF filename of the saved PDF for each record 

 Not all columns/data fields will be relevant for all rows, but all data fields of 
interest should be extracted into a separate column

Capture citation 
information and 
relevant data

Step 3

Tracking

61

Track!

Abbreviated or 
short name for 

chemical

Unique naming 
convention for 

results

Link to the 
results 
pulled

Typically identical to 
Result.ID.Number and 

contains .pdf file extension 

Chemical-specific 
identifiers
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Search process and tracking

Use this process to guide the search and track results:

Step 0: Consider project goals to determine plan-of-action and prepare tracking file (see previous section)

Step 1: Identify chemical search terms used for each source

Step 2: Perform initial search to determine what data exists in
each source

Step 3: Capture citation information and relevant data

Step 4: De-duplicate and add new references to project database
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Accurate retrieval, tracking, and reference management are important to 
identify duplicates and create review-ready references. 

1. Identify results with citation information
 Search for existing HERO ID 

 Import the reference to HERO if the citation has no existing record

 Deduplicate against other sources of gray literature and bibliographic 
database searches

2. Identify results with little or no citation information
 Deduplicate based on available data fields from each source in the tracking 

file (e.g., for human health data, study details and results like PODs, 
endpoints, and species can be used in this process)

 Manually create citations using preferred naming convention for each source

 Import the citation to HERO to create a HERO record

3. Add any confirmed new references to the review steps
(e.g., screening)

De-duplicate 
and add new 
references to 
project 
database

Step 4

Managing and integrating gray literature

63

• Begin deduplicating results against citations from the peer-reviewed literature.
• Track the references that are already included in the review to prevent them from 

being added. 
• Add only the confirmed ‘new’ references to the screening step.
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De-duplicate 
and add new 
references to 
project 
database

Step 4

Gray-literature reference HERO entry

64

• This is an example of a complete HERO record for one of the PFAS results found in 
ECHA. 

• Chemical-specific identifiers, endpoints, and result types are all included, as well as 
the date the information was last accessed on. 

• It is important to keep in mind that, although URLs are provided for each entry, links 
often change due to updates made in the ECHA database.
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 The ‘bibliographic source’ information does not always 
reliably contain author, title, and year; some sleuthing 
may be required to compile complete citations for gray-
literature references

 It is useful to record whether or not references have 
been tagged to projects in HERO

 ECHA-specific: 
 For results that have multiple rows of data extracted for the same PDF with 

unknown citations, make sure to account for these duplicates before 
creating HERO records

 If there is an entry with both known and unknown citations within the same 
ECHA dossier, the reference with citation information would be assigned 
a HERO ID and the reference without citation information would be 
identified using the same HERO ID as the cited reference. In many cases, 
the unnamed citations are secondary reference types and contain the same 
information that is in the cited reference.

De-duplicate 
and add new 
references to 
project 
database

Step 4

Notes and best practices
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 It is important to remember that URLs for gray-literature 
references may not be completely reliable if the source 
contains ‘live’ data
 For these types of sources, it is best to rely on the actual PDFs rather than 

the URLs to access the information

 ToxVal outputs can help identify duplicates for 
references without citation information by matching 
points-of-departure, species, sex, dose descriptor, 
endpoints, and other identifiable information. 
 It is possible to conduct comparisons between ToxVal and ECHA-only results 

by filtering the ToxVal output to only include ECHA IUCLID results

De-duplicate 
and add new 
references to 
project 
database

Step 4

Notes and best practices
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 Concatenate any provided citation information into a 
column of the tracking sheet to begin to form complete 
citations that can be checked against HERO for possible 
duplicates or uploaded to HERO for new references.

 Record whether or not citation information was provided in 
a separate column of the tracking sheet to help easily filter 
between those that have citations and those that may need 
manual ones created.

 Record HERO IDs of confirmed duplicate studies in the 
gray-literature tracking file to maintain a record of 
duplicates that should not proceed into the pool of 
references for the project.

De-duplicate 
and add new 
references to 
project 
database

Step 4

Tracking
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Track!

• Track the references that are already included in the review to prevent them from 
being added. 

• Add only the confirmed ‘new’ references to the screening step.
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Systematic 
Review

Literature Search

Prioritization and Scoping

Title/Abstract and Full Text Screening

Data Extraction

Data Analysis and Visualization

Literature Inventory and Re-Scoping

Successful gray-literature integration

68

References 
from 

database 
sources

Combined 
Resulting 

References

Final 
Resulting 

References

References 
from gray-
literature 
source 1

References 
from gray-
literature 
source 2

Duplicate 
references

Determined by comparing 
either citation information 
(for gray literature with 
citations) or by comparing 
study details & results (for 
gray literature without 
citation information)

• Completing the duplicate checks and incorporating the results of the gray-literature 
search concludes our training. 

• We’ve added this visual to show how the gray-literature sources, in green, come into 
the project after the peer-review database sources.

• The results are reviewed for duplicates against the peer-reviewed 
references and the final unique results move into the screening process. 

• Questions can be sent to Parnian Soleymani and Nicole Vetter; the contract includes 
time for ICF to work with EPA on gray literature searches, so please reach out with 
questions.

• Note: The Appendix provides an example of a more detailed ECHA search.
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Questions?
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Questions

Direct questions about this presentation or the gray-literature 
search process to:

 Nicole Vetter | ICF: nicole.vetter@icf.com

 Parnian Soleymani | ICF: parnian.soleymani@icf.com
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Detailed product 
examples

71
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Examples of products incorporating
gray literature
Other Sources Summary Table 
 A table with complete information about the gray 

literature and other non-bibliographic database 
sources and the returned results. 

 Depicts the total and unique results from each 
source.

 Included in the search strategy portion of a 
Systematic Review document. 

Summary Table includes:
 Source searched
 Source location/ URL or other identifying information
 Terms used to search when applicable
 Date of search
 Total number of results
 Total number of unique results (included in the Study 

Flow Diagram)

Best Practices
 Keep a live tracking table that can be updated during 

the search, deduplication, and screening process.  
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• The summary table includes an overview of the sources searched, the total number 
of unique references found in each source, and the number of references that were 
unique to the project.

72



Examples of products incorporating
gray literature
Study Flow Diagram 
 Also called Literature Flow Diagram or PRISMA Flow Diagram
 Provides a visual narrative of the flow of information through 

the different steps of the Systematic Review process
 Includes

 Records retrieved from the literature searches (peer & gray)
 Machine learning or text analytic tools used
 Include, exclude, and supplemental screening results 

Gray Literature
 Is generally searched concurrently or after the Peer literature
 Is brought into the Systematic Review process after any 

automation tools that rely on title/abstract are used
 Each gray-literature source and the number of results it 

brought to the review is identified

Best Practices
 Deduplicate the references found in gray sources against the 

peer literature results
 Include the unique result counts for each source
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• The study flow diagram expands on the number of references that were pulled into 
each step of the process and how they were categorized.
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Example search 
process in ECHA for 
hazard-ID projects
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Search process and tracking

Use this process to guide the search and track results:
Step 0: Consider project goals to determine plan-of-action and prepare tracking file

Step 1: Create a new tab for each source searched

Step 2: Identify the chemical search terms
(e.g., chemical name, CASRN, DTXSID, synonyms)

Step 3: Identify which search terms are used for each source

Step 4: Perform initial search to determine what data exists in
each source

Step 5: Capture fields of interest to include in the tracking sheet

75

• Please note that the steps in this slide do not entirely match the process listed in the 
main slides as we have slightly expanded on these to provide additional details in the 
ECHA example. 
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Incorporate the following general fields:
 Search ID
 Search Type
 Completed Date

Example 
ECHA 
Search

Create a new tab in the tracking sheet for ECHA

76

Step 1:
Create a new tab
for each source 
searched  Has Results

 URL Searched

Track!

• The first step consists of creating a new tab for results that will be pulled from ECHA. 
The fields listed in this slide are typically incorporated in the tracking sheet for each 
source and contain information that is consistent across each chemical searched in 
ECHA.
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Example 
ECHA 
Search

Identify chemical terms using CompTox Dashboard

77

Step 2:
Identify the chemical 
search terms

• The next step consists of identifying the chemical terms that will be used in the 
search process.

• The CompTox Dashboard can be searched to obtain the CAS number, DTXSID, and 
synonyms for each chemical. 

• DTXSIDS are becoming more frequently utilized in chemical searches and are useful 
to incorporate in the tracking sheet. 

• Depending on your search, you may want to limit the synonyms obtained through the 
CompTox Dashboard to those categorized as “valid”, “good”, and “fair”. 

• In this example, the unique synonyms retrieved for 1-Naphthol from both 
ChemIDplus and CompTox will be compiled.
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Example 
ECHA 
Search

Identify chemical terms using ChemIDplus

78

Step 2:
Identify the chemical 
search terms

• The ChemIDplus database can also be searched to obtain information on both the 
chemical CAS number and synonyms. 

• The CAS number is typically used as the search term and the synonyms are more 
frequently utilized during the peer search and screening process. Therefore, you 
should keep a running list of these synonyms in a separate sheet for reference. 

• The chemical identifiers found in the ChemIDplus dashboard for 1-Naphthol are 
pictured above, with some of the more useful information outlined in red.
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Example 
ECHA 
Search

Identify the search terms used in ECHA database

79

Step 3:
Identify which 
search terms are 
used for each 
source

• The third step involves identifying the specific search terms that will be used to 
search ECHA.

• As you can see, there are many different pieces of information you can use to filter 
and access chemical results in ECHA. 

• ICF typically uses the CAS number field to retrieve results, but other identifiers can 
also be used to search the database.
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Example 
ECHA 
Search

Incorporate chemical columns in tracking sheet

80

Step 3:
Identify which 
search terms are 
used for each 
source

Abbreviated or 
short name for 

chemical

Unique naming 
convention for 

results

Link to the 
results 
pulled

Typically identical to 
Result.ID.Number and 

contains .pdf file extension 

Chemical-specific 
identifiers

Track!

• At this point, you can incorporate the columns for chemical-specific identifiers and 
naming conventions used to track results.
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Example 
ECHA 
Search

Incorporate ‘Filename’ column in tracking sheet

81

Step 3:
Identify which 
search terms are 
used for each 
source

Search
ID

Result
Number

Chemical
Short Name

Track!

• The filename column will be used as a unique identifier for each result pulled into the 
tracking sheet. This is especially important when HERO IDs are not yet 
assigned and you need to account for each unique result. 

• The following is an overview of what each section in the filename reflects:
• Search ID: The unique code assigned to ECHA. 
• Chemical Short Name: The abbreviated chemical name for a given 

chemical.
• Result Number: A sequential result number based on the order in which 

results were retrieved in. These refer to the specific entry/endpoint that data 
was extracted from and will only overlap in cases where multiple points of 
departure and data sources exist for each page. Additional numbers can be 
added to the filename to indicate the dossier/nested-link pair used to access 
the data.
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Example 
ECHA 
Search

Determine available data

82

Step 4:
Perform initial 
search to determine 
what data exists in
each source

Click on the “eye” 
icon to access the 

dossier

Verify the CASRN 
under the CAS no. 
matches chemical 

of interest

• The next step involves an initial search of the ECHA database to see what types of 
data exist. 

• After entering the CASRN, results should populate below the search fields. 
• Verify that the number under the CAS no. column matches the chemical you are 

searching. Sometimes different chemicals that are classified under the same 
chemical group can appear in the results. Therefore, it is important to confirm that the 
correct CAS number is listed before opening the dossier.

• In order to view the chemical dossier, click on the “eye” icon located to the far right. 
• Some substances may have multiple results for different submission and registration 

types. It is important to capture information from all these dossiers.
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Example 
ECHA 
Search

Record relevant information

83

Step 5:
Capture fields of 
interest to include in 
the tracking sheet

• Depending on the type of data you are interested in, you may choose to extract from 
specific tabs in the dossier. 

• Information from the General Information tab is always extracted as it contains 
valuable data on the submission and type of data published. 

• Since these dossiers often change and are considered to contain “live” data, it is 
important to capture the last modified date to indicate the exact date information was 
updated. 

• Data extracted from this tab will be identical for all entries and rows within a specific 
chemical dossier submission. 
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Example 
ECHA 
Search

Incorporate tab-specific columns in tracking sheet
Incorporate tab-specific columns in tracking sheet

84

1

2
3

4
5

Track!

Step 5:
Capture fields of 
interest to include in 
the tracking sheet

1 2 3 54

• Now that fields of interest are identified for the first tab, we can incorporate them in 
the tracking sheet. 

• ICF recommends including the section name followed by the specific field when 
creating column headers since some field names may overlap between multiple 
sections. This also helps keep different data types grouped together.
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Example 
ECHA 
Search

Record relevant information

85

Step 5:
Capture fields of 
interest to include in 
the tracking sheet

• Next, proceed to the next tab that has data you are interested in. 
• For human health data, the Toxicological Information tab typically contains all the 

information we are interested in extracting. 
• Each nested link under this tab would get its own row in the tracking sheet. 
• We are not interested in summary pages since the information within these will be 

captured under the other endpoints mentioned for each category. 
• Although the details you choose to extract may be unique based on the project, ICF 

typically pulls data in the fields outlined in this slide. 
• Depending on the endpoint, there may be additional sections that are not captured 

here.
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Example 
ECHA 
Search

Record relevant information

86

Step 5:
Capture fields of 
interest to include in 
the tracking sheet

• Since the types of information available may vary depending on the endpoint, it is 
important to explore different categories to see what types of information are 
provided under each. 

• Some columns will only be utilized for specific endpoints whereas others will apply to 
all.
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Example 
ECHA 
Search

Incorporate tab-specific columns in tracking sheet
Incorporate tab-specific columns in tracking sheet

87

1

4
6

42 53 6

1

7

Track!

2
3

Step 5:
Capture fields of 
interest to include in 
the tracking sheet

5
7

• As before, incorporate the tab-specific columns in the tracking sheet using an 
abbreviated section name followed by the specific field of interest. 

• Note how the tox and endpoint categories are listed independently for each row. 
• The tox category is much broader and can be retrieved directly from the 

main menu which contains the nested endpoints. 
• Each individual link acts as a subsection for specific endpoint categories. 
• By breaking these elements up, it is easier to filter for general and specific 

endpoints as needed. 
• The View.Name column is also included to reflect the name provided in the drop-

down menu for each entry. This information will make it easier to create HERO 
citations and refer to specific entries if data is updated in the ECHA database. 

• The columns shown in this slide are only a few out of the many that will be included 
in the tracking sheet.
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Example 
ECHA 
Search

Extract relevant data

88

Step 5:
Capture fields of 
interest to include in 
the tracking sheet

• Once all fields of interest are identified and incorporated in the tracking sheet, you 
may begin extracting information from each section in the dossier.
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Example 
ECHA 
Search

Extract multiple entries into multiple rows

89

Step 5:
Capture fields of 
interest to include in 
the tracking sheet

• Some dossiers will have multiple entries for the same endpoint depending on the 
number of submissions made. 

• We want to account for all entries as they typically contain different data. Therefore, 
each entry should be extracted as a separate row with the name provided in the 
drop-down menu extracted under the View.Name column. 
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Example 
ECHA 
Search

Extract multiple entries into multiple rows

90

Step 5:
Capture fields of 
interest to include in 
the tracking sheet

• Notice how the information provided on each page changes as you select a different 
entry in the drop-down menu.
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Example 
ECHA 
Search

Extract multiple data sources/PODs
into multiple rows

91

Step 5:
Capture fields of 
interest to include in 
the tracking sheet

• In some instances, there will be multiple data sources and point of departure values 
available within a dossier. 

• Each data source and effect level section should be extracted as a separate row. 
• These rows will share the same filename and information across other sections but 

differ in the values extracted for the data source and effect levels.
• This slide depicts how the combination of three different references listed under the 

data source section and five effect levels were extracted as 15 rows.
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Example 
ECHA 
Search

Look for additional references in different sections

92

Step 5:
Capture fields of 
interest to include in 
the tracking sheet

• Look out for and extract additional references that may be embedded within different 
sections of the dossier. 

• These are not common occurrences but may happen more frequently under the 
Basic Toxicokinetics endpoint category. 
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Example 
ECHA 
Search

Saving dossiers as PDFs
Save dossiers as PDFs

93

Step 5:
Capture fields of 
interest to include in 
the tracking sheet

• Once extraction is complete, save each entry as an individual PDF. 
• You can click on the “print” icon at the top of the page and save each file using the 

naming convention under the filename column.
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 ECHA-specific:
 Some substances may have multiple results for different submission and 

registration types; it is important to capture information from all dossiers
of the chemical of interest.

 ICF recommends column-header naming convention of including the tab or 
area of the page + specific data being extracted to help keep columns 
organized (e.g., ‘Data Source_Reference Type’, ‘Publication_Last Update’)

 The ‘View.Name’ column is recorded to reflect the name provided in the 
’Currently Viewing’ drop-down menu for each entry. This information will 
make it easier to create HERO citations and refer to specific entries if data 
are updated in the ECHA database.

 In some cases, multiple endpoints may belong to the same unnamed 
study as indicated by the points of departure, guidelines, and other 
information extracted. To detect where overlaps exist, concatenate data 
found across chemical, study period, citations information, reliability, and 
point of departure columns, and apply conditional formatting to detect 
duplicate entries.
 References that share the same information, including POD values and specific 

guidelines mentioned under the reliability column, will be grouped and assigned 
one HERO ID.

Tracking
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Track!

Example 
ECHA 
Search

Step 5:
Capture fields of 
interest to include in 
the tracking sheet

• It is important to keep these points in mind as you go through the process.
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Reference Management: Once searches have been completed, 
results downloaded or extracted, and unique identifiers have been 
assigned, reference management begins. Accurate retrieval, 
tracking, and reference management are important to identify 
duplicates and create references ready for screening. 

Step 1: Identify results with citation information
 Search for existing HERO ID and import the reference to HERO 

if the citation has no existing record
 Deduplicate against other sources of gray literature and 

bibliographic database searches
Step 2: Identify results with little or no citation information
 Deduplicate based on available data fields from each source in 

the search tracking file  
 Manually create citations using preferred naming convention for 

each source and import the citation to HERO to create a HERO 
record

Step 3: Add the results to screening tool

Example 
ECHA 
Search

How to utilize results

95

Using the results

• Once the search process is complete and all the data has been compiled in the 
tracking sheet, reference management begins.

• There are three main steps used to identify, categorize, and account for results.
• Those with citation information will be searched in HERO and deduplicated 

against other sources and searches. If records in HERO do not exist, one 
will be created for the reference.

• Results with little or no citation information will be deduplicated based on 
data retrieved from other sources. Those that are new will have unique 
citations created based on the ECHA entry and will be imported to HERO as 
a new record.

• All results that are unique to the project and have not been yet been 
accounted for will be added to the screening process.
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Example 
ECHA 
Search

Assign HERO IDs

96

Using the results

• Additional columns will be incorporated which will help identify, develop, and assign 
HERO IDs to each unique ECHA result. 

• For results with citation information provided, concatenate the Title, Author, and Year 
columns into a Citation Information column. In some cases, information from the 
Bibliographic Source field will also need to be included if a specific journal, page, 
and other identifiable pieces are mentioned. The reason that we do not solely pull 
information from the Bibliographic Source column is because these are often 
incomplete and do not always include the author, title, and year. 

• For results without citation information (e.g., unnamed studies), concatenate the Title 
and Year columns under the Citation Information column as before. The title is 
typically always “unnamed” for these studies; however, in cases where that is not 
mentioned or blank you can manually add that.

• Mark whether actual citations were provided under the data source section under the 
Citation? column. These will filter as “Yes” for rows with citation information and “Not 
Provided” for those with limited or unnamed studies.

• In cases where multiple rows exist for the same entry due to more than one point of 
departure or data source mentioned, these rows are indicated with “same” under the 
Multiple Citations? column so that they are not accounted for twice.

• Once all the citation information is compiled, you may begin assigning or creating 
HERO IDs for those marked as “Yes” under the Citation? column. Those marked as 
“Not Provided” will need to be treated differently as seen on the following slides.
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Example 
ECHA 
Search

Assign HERO IDs

97

Using the results

• After HERO IDs have been assigned to results with citation information, check to see 
if any of these have been captured in the peer search. Those that are new will need 
to be added. 

• It is also useful to track whether references have been tagged to projects in HERO.
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Example 
ECHA 
Search

Deduplicate unnamed studies

98

Using the results

• Since unnamed studies have limited citation information, it is important to conduct 
comparisons against other sources such as ToxVal to determine whether any 
matches can be made based on the points of departure, species, sex, dose 
descriptor, endpoints, and other identifiable information.

• By filtering the ToxVal output to only include ECHA IUCLID results, you can conduct 
comparisons against results retrieved from ECHA. 

• Unnamed studies that cannot be matched will have HERO IDs created, whereas 
those that are duplicates of ToxVal results will be assigned the same HERO ID.
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Example 
ECHA 
Search

Assign HERO IDs
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Using the results

1
2

3
4

1 2 3 4

• For unnamed studies, HERO records will contain the same pieces of information and 
follow similar conventions. 

• You will need to create unique citations based on the information extracted for each 
result. 

• These pieces will be combined into the title column and incorporated in the HERO 
record. 
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Example 
ECHA 
Search

Assign HERO IDs
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Using the results

• This is an example of a complete HERO record for one of the PFAS results found in 
ECHA. 

• Chemical-specific identifiers, endpoints, and result types are all included, as well as 
the date the information was last accessed on. 

• It is important to keep in mind that, although URLs are provided for each entry, links 
often change due to updates made in the ECHA database.
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 Dealing with “live” data

 Dossiers with unnamed studies
 No reference information

 Detecting duplicates using points of departure, endpoints, species, and other 
identifiable information

 Manual creation of unique citations

 Downloading files

 Multiple entries for a given endpointExample 
ECHA 
Search

Source-specific challenges
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• With “live” data, it is especially important to incorporate the access date in both the 
tracking sheet and HERO record. 

• As mentioned in the previous slide, changes are constantly being made to 
the ECHA database. Therefore, tracking this information may help identify 
what types of data could be outdated. 

• The access date can be compared to the “last modified” date under the 
General Information tab of the dossier to determine whether updates have 
been made since extraction. 

• Despite this being a useful measure, it can still be somewhat challenging to 
stay on top of the most up-to-date data.

• To download PDFs, you must manually save and name each entry using the 
filename convention.
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Step 1: Create a new tab for each source
searched

Step 2: Identify the chemical search terms
(e.g., chemical name, CASRN, DTXSID, synonyms)

Step 3: Identify which search terms are used for each 
source

Step 4: Perform initial search to determine what data 
exists in each source

Step 5: Capture fields of interest to include in the 
tracking sheet

Example 
Searches in 
Other 
Sources

Prepare for searching other sources
following the same steps:

102

• This slide serves as a reminder of the general steps used in the search process.
• After completing the ECHA search, follow the same steps for each of the other 

sources.
• Each source will have slightly different search requirements, fields of interest, and 

data output.
• Since chemical search terms have already been identified prior to the ECHA search, 

you can skip this step for the remaining sources.
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Example 
Searches in 
Other 
Sources
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Step 3:
Identify which 
search terms are 
used for each 
source

• As before, identify the search terms for each source/database. Some sources may 
be limited to searching using the CASRN, DTXSID, or chemical name.

• Syntax may matter depending on the database searched (e.g., CEBS).
• ICF recommends applying the search terms and categories indicated in red since 

this is what is typically used to search each source.
• *For OECD SIDS, there are many more data sources available to choose from but 

those currently listed are ones ICF had previously identified as being of interest.
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Step 1: Identify results with citation information
 Search for existing HERO ID and import the reference to HERO 

if the citation has no existing record
 Deduplicate against other sources of gray literature and 

bibliographic database searches

Step 2: Identify results with little or no citation information
 Deduplicate based on available data fields from each source in 

the search tracking file  
 Manually create citations using preferred naming convention for 

each source and import the citation to HERO to create a HERO 
record

Step 3: Add the results to screening tool

Example 
Searches in 
Other 
Sources

How to utilize results
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Using the results

• The same process of reference management applies once results have been 
collected from each source.
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 Summary Table
 Include search and 

result details for each 
source

 Study Flow
 Include each 

source with unique 
results

Example 
Searches in 
Other 
Sources

Completed Study Flow and Summary Table:
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Presenting
the results

• Unique results will be incorporated in both the summary table and study flow 
diagram to show search and result details for all sources.
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