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• Overview 

– Project need and design requirements 

– Software structure and permissions schema 

• Current capabilities 

– Literature search and initial screening 

– Risk of bias evaluation 

– Animal bioassay data extraction and visualization 

– Epidemiological data extraction and visualization 

– In vitro data extraction and visualization 

• Future Development 

HAWC: Presentation Outline 



Contributors and collaborators 

Support provided by: 

HAWC was originally my graduate-school master’s thesis; now an 
open-source development project with a steering committee/support 
from multiple organizations. 

 

 

 

• Graduate committee 

– Ivan Rusyn (advisor; Texas A&M University) 

– Rebecca Fry (UNC Chapel-Hill) 

– Fred Wright (NC State University) 

 

• NIEHS/NTP 

– Office of Health Assessment and 
Translation (OHAT) 

– Program Operations Branch 
(POB) 

• WHO/IARC Monographs Program 

• US EPA National Center for 
Computational Toxicology 



1. Multiple increasingly complex datastreams and areas of expertise 

2. No database currently exists which contains data used in the 
production of these assessments 

3. Best practices to improve transparency are more data driven and 
are difficult to manage using conventional approaches 

Literature based human health assessments are hard 

HAWC software goal:  
Web-based content management system to 

create, store, share, and display  
data and results in order to  

conduct human health assessments 

http://valueaddedmeasureit.blogspot.com/2015/01/on-grading-huge-stack-of-papers.html


•  Team collaboration – multiple users can work on a single assessment 

•  Automate report generation, and standardize the process of building an 
assessment, based on existing guidance 

•  Modular architecture based on key components in assessment process 
such as literature search, data extraction, and synthesis 

•  Facilitates integration with existing tools and information 

•  Enables stakeholders to engage, participate, and dive into the details 

•  Makes the process more transparent 

•  Open source; should be free to use, and easy to collaborative with 

Overall HAWC project requirements 

Create a HAWC account or view public-assessments:  

https://hawcproject.org 
Actively under development; feedback is appreciated.  

*Recommended browser 

Compatible browsers: 
IE 9+ 

Firefox 

Chrome* 

Safari 

https://hawcproject.org/
https://hawcproject.org


Content management system with tiered access 

Levels of access: 
•  Project managers: change permissions settings, including who can 

edit assessment content and which modules are enabled 

•  Team members: add, edit, and delete content 

•  Reviewers: view assessment and potentially add comments before 
assessment is public 

•  Public: if an assessment is made public, the general-public can view 
and potentially add comments (if commenting is enabled) 



HAWC database schema 

Website 
internals 

Study 
info 

Animal 
bioassay 

Assessment 

Epidemiology 

Literature 
search 

Summary/ 
visuals 

In vitro 

BMD 

• 102 tables 
• 9 modules 
• Modular; designed for  

extensibility 



• WHO/IARC Monograph 112: Parathion 

– Literature search and initial screening 

• NTP/OHAT Fluoride assessment 

– Risk of bias evaluation 

– Animal bioassay data extraction  

• NTP/OHAT Folic Acid assessment 

– Epidemiological data extraction 

• NTP/OHAT BPA analogues (ongoing) 

– In vitro data extraction 

Different assessments demonstrate HAWC features 



Literature search and initial screening 

WHO/IARC Monograph 112 



Literature search and initial screening 

WHO/IARC Monograph 112 



Literature search and initial screening 

WHO/IARC Monograph 112 



Risk of bias evaluation 

NTP/OHAT Fluoride Assessment 

Individual study risk of bias Heatmap risk of bias for study collection 

Summary of risk of bias by metric 

https://hawcproject.org/study/52463/
https://hawcproject.org/summary/visual/21/
https://hawcproject.org/summary/visual/22/


Animal bioassay data extraction 

NTP/OHAT Fluoride Assessment 

Experimental protocol and dose regime 

Endpoint summary 

https://hawcproject.org/study/52463/
https://hawcproject.org/study/52463/


Animal bioassay visualization 

NTP/OHAT Fluoride Assessment 



Animal bioassay visualization 

NTP/OHAT Fluoride Assessment 



Epidemiology data extraction 

NTP/OHAT Folic Acid 

Study population description 

Exposure description 

Assessed outcome 

https://hawcproject.org/study/52463/
https://hawcproject.org/study/52463/
https://hawcproject.org/study/52463/


Epidemiology data visualization 

NTP/OHAT Folic Acid 



In vitro data extraction and visualization 

NTP/OHAT BPA analogues 

Summary of Reporter Gene Agonist Assays 



• Entire database for an 
assessment can be downloaded 
in Microsoft Excel exports 

• Microsoft Word reports can be 
generated with user-defined 
templates 

• Data accessible using an 
application programming 
interface (API) 

 

Data exporting 

Additional Features 



Web-based interactive reports 

Additional Features 

A web-report with headers and customizable text, similar to a standard 
report; however, “smart-tags” link to other HAWC components. The result is 
a summary of key findings written by assessment authors, which allows 
users to interactively dive into details instead of referring to appendices. 

Document tree and summary report section 
Risk of bias information 

Endpoint and dose-
response details 

Inline visualizations 

https://hawcproject.org/


• Continued development of visualizations and tables for summarizing 
data findings 

• Pair review and conflict resolution for literature review and risk of bias 

• Specification of assessment-specific data extraction fields 

• Improved QA/QC tracking and data extraction management 

• Future integrations with SWIFT or other tools for literature review and 
automated data extraction 

Future development 



Questions? 
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