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Outline 

• Overview of systematic review and OHAT framework for 
integrating evidence 

• Assessing study quality and utility 
• Data management and display software tools 



Systematic Review 

• A scientific investigation that focuses on a specific question, 
and uses explicit, pre-specified methods to identify, select, 
summarize, and assess the findings of similar studies  

• Provides greater transparency  
• Used to: 

– Reach evidence-based conclusions 

– Clarify need for additional research 

– May or may not result in quantitative meta-analysis 

• Existing methodologies are primarily used for assessment of 
healthcare interventions 
– e.g., Cochrane, AHRQ, GRADE 



What Does A Systematic Review Not Do? 

• Does not eliminate the need for expert judgment 

• Improves but does not guarantee reproducibility of 
conclusions across separate evaluations 
– Increased transparency does not necessarily eliminate differences 

in scientific judgment 

• Existing methods do not provide guidance on how to 

– Reach hazard identification conclusions 

– Integrate evidence across human, animal, and mechanistic studies 



Step 7: Integrate evidence to develop 
hazard identification conclusions 

OHAT Systematic Review and Evidence Integration 
Framework 

Step 5: Rate confidence in body of evidence 
(animal and human studies) 

Step 6: Translate confidence ratings  
into level of evidence for health effect 

Step 4: Assess individual study quality 

Step 3: Extract data from studies 

Step 2: Search for and select studies 

Step 1: Prepare topic 

Step  

Step 

Step  

Step 

How confident are you that the findings 
from a group of studies reflect the true 
relationship between exposure to a 
substance and an effect? 



Evaluating evidence for biological plausibility 
provided by in vitro, cellular, genomic, or mode 
of action data 

 
  

Strong Support Weak Support 
• Relevance of biological process or pathway to human health   

• Consistency    

• Relevance of concentration    

• Potency   

• Dose response   

• Study quality   

• Publication bias   

  

A conclusion of “strong” support may 
lead to a label of “suspected” in the 
absence of human or animal data 

Factors considered parallel elements used to 
evaluate confidence in the other data streams 



Evaluating Study Quality and Utility 



Definitions: Study Quality and Utility 

• Reporting quality: How well was the study reported? 

• Internal validity or risk of bias: How credible are the 
findings based on design and conduct of the study?  
– Reporting quality checklist ≠ risk of bias tool 

• Non-reporting has negative impact on risk of bias (attempts will be made 
to follow up with study authors) 

– Single summary scores of studies strongly discouraged, domain-
based approach recommended 

• Directness and applicability: How well does the study 
address the topic under review? 
– Route, timing/duration of exposure and health outcome assessment   

– Upstream indicator of primary health outcome? 

– Relevance of animal model for human health 



Risk of Bias 
Domain Criterion A
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Selection Was administered dose or exposure level adequately randomized?  X X 

Was allocation to study groups adequately concealed? X X 

Were the comparison groups appropriate?  X X X 

Confounding Did the study design or analysis account for important confounding and modifying 
variables? 

X X X X X X 

Did researchers adjust or control for other exposures that are anticipated to bias 
results? 

X X X X X X 

Performance Were experimental conditions identical across study groups? X X 

Did deviations from the study protocol impact the results? X X X X X X 

Were the research personnel and human subjects blinded to the study group during 
the study?  

X X 

Attrition Were outcome data incomplete due to attrition or exclusion from analysis? X X X X X 

Detection Were the outcome assessors blinded to study group or exposure level?   X X X X X X 

  Were confounding variables assessed consistently across groups using valid and reliable 
measures  

X X X X X X 

  Can we be confident in the exposure characterization?   X X X X X X 

Can we be confident in the outcome assessment?  X X X X X X 

Reporting Were all measured outcomes reported?  X X X X X X 

Other Were there any other potential threats to internal validity (e.g., inappropriate statistical 
methods)? 

X X X X X X 

Same set of questions applied to different 
study designs 

Some items seem unlikely to be useful in short-term 
but may be useful in long-term, i.e., changes in 

reporting quality, develop empirical data to assess 
potential risk of bias of item 



Current Tool: Response Format & Review 
Process 
• Uses responses recommended by the Clarity Group 

– “definitely no” (  ) risk of bias 
– “probably no” (  ) risk of bias 
– “probably yes” (  ) risk of bias (rule for non-reported elements) 
– “definitely yes” (  ) risk of bias 

• Rationale for selecting a response is noted 
– Based on instructions and expert judgment (e.g., members of review 

team, technical advisors) 

• Risk of bias is independently assessed by 2 members of 
review team 
– Independent reviews discussed to develop draft response for report 

• Risk of bias conclusions assessed by review team, technical 
advisors, and undergo external public peer-review 

 
 

 

 



Risk of Bias Ratings Across Individual Studies 

Draft OHAT Risk of Bias Questions      . 
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Selection Bias 
Was administered dose or exposure level adequately randomized? 

Was allocation to study groups adequately concealed? 

Were the comparison groups appropriate? 

Confounding Bias 
Did the study design or analysis account for important confounding and modifying variables?  

Did researchers adjust or control for other exposures that are anticipated to bias results?  

Performance Bias 
Were experimental conditions identical across study groups? 

Did deviations from the study protocol impact the results? 

Were the research personnel and human subjects blinded to the study group during the study? 

Attrition / Exclusion Bias 
Were outcome data incomplete due to attrition or exclusion from analysis? 

Information / Detection Bias 
Were outcome assessors blinded to study group or exposure group? 

Were confounding variables assessed consistently across groups using valid and reliable measures?  

Can we be confident in the exposure characterization? 

Can we be confident in the outcome assessment? 

Selective Reporting Bias 
Were all measured outcomes reported? 
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Step 7: Integrate evidence to develop 
hazard identification conclusions 

Study Quality and Utility are Assessed in Several Different 
Steps  

Step 5: Rate confidence in body of evidence 
(animal and human studies) 

Step 6: Translate confidence  
ratings into level of evidence for health effect 

Step 4: Assess individual study quality 
(risk of bias) 

Step 3: Extract data from studies 

Step 2: Search for and select studies 

Step 1: Prepare topic 

Step  

Step 

Step  

Step 

How confident are you that the findings 
from a group of studies reflect the true 
relationship between exposure to a 
substance and an effect? 

Integrate the evidence to develop 
hazard identification conclusions: 
• by combining evidence streams 

(i.e., human and animal data)  
• with consideration of other relevant 

data such as mechanistic studies 



Software Tools to Manage Systematic Review, 
Data Collection, & Visual Display 



Data Management Goals 

• Create data repositories of extracted data 
– Reduce duplication of effort – data extraction currently done by 

people = $$$$$ 

• Disseminate data files of extracted data to public 
– Increase transparency 

– Facilitate independent and supplemental analysis of data 

– Data would reside in CEBS (and potentially other places) 

• Create more concise reports 
– Use figures and tables to summarize studies 

– Web-based reports 

– Interactive modules (e.g. HAWC) 



Data Management & Display Tools 

• Distiller Systematic Review® Software = systematic review 
software to help manage screening process 

• ICF International’s DRAGON for data extraction and 
warehousing 

• HAWC (Health Assessment Workspace Collaborative) for 
visual display and other analysis functions 
– Ivan Rusyn’s talk in session C on Thursday 



Distiller Systematic Review® Software 



Distiller SR® 

web-based 

upload references from Endnote or other reference managers 
─ PDFs of articles can also be uploaded 

tracks which studies were included/excluded 
and why 

tracks conflicts 



Distiller SR® - Customizable Screening Level 
Forms 



Distiller SR® – Inclusion & Exclusion Settings  



Distiller SR® - Exclusion Reports 
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The ICF DRAGON Development Team 
DRAGON@icfi.com  
Audrey Turley (919-293-1621) 
 
Team members: Cara Henning, AJ 
Overton, Kristen Martin, Pam Ross, 
Joshua Cleland, Audrey Turley 

Storing Data and Decisions  
during Systematic Review 

mailto:DRAGON@icfi.com
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Data Entry to Facilitate Creation of 
Evidence Tables 

animalDRAGON and epiDRAGON 

In vitro module under 
development 
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animalDRAGON animalDRAGON 
Animal Data Extraction 



24 

Manage Endpoints 
animalDRAGON 

Select Endpoint 

Search for  Endpoints 
• By category 
• By text 

Add Details 
• Name in study 
• Notes 
• View/Edit more 
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Study Quality / Risk of Bias 
epiDRAGON 

Enter rationale for 
rating here. 
 

Quality is assessed by 
two separate reviewers. 
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Study Quality / Risk of Bias: Management Console 
epiDRAGON 

Consensus 
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Quality Control 
animalDRAGON and epiDRAGON 



Interactive Visual Display Tools to Help 
Evaluate Complex Data Sets 

(MetaDataViewer/HAWC)  



Animal Data 



Human Data 

color coded outcomes 

assess exposure 
response 



In Vitro Data 

indicate physiologically relevant 
concentration range 



Current Status & Next Steps 

• See http://ntp.niehs.nih.gov/go/38673 for documents and 
updates  

• Draft OHAT Approach (posted February 2013) 
– Currently applying approach to 2 case-study protocols 

• BPA exposure and obesity 

• PFOA/PFOS exposure and immunotoxicity 

– Host “lessons learned” webinar (Spring/Summer 2014) 

• “Beta testing” DRAGON and HAWC 
• Working to improve transparency on how we consider other 

types of data, e.g., in vitro, HTS 

http://ntp.niehs.nih.gov/go/38673
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