
Translational Research in ORD’s 
Human Health Programs

Sally Perreault Darney, PhD
National Program Director for Human Health

Superfund Research Program
Research Translation & Outreach Session

November 5, 2009, New York City



2

“CORE” Program as originally conceived:
Products are broadly applicable to many partners and 

stakeholders

Research informs computational toxicology and exposure modeling
Provides scientific foundation for risk prioritization, assessment and 
mitigation 
Relevance/utility of research is not program office specific  (OAR,OPPTS, 
OW, OSWER)
Projects help solve “real world” problems in Regions (States) and Tribes
Closely tied with Office of Children’s Health Protection and Environmental 
Education (OCHPEE) and Office of Environmental Justice
Stresses cooperation/coordination/leveraging with other Federal Agencies:  
NIH, CDC, NIEHS, HUD
International linkages: WHO, OECD, IPCS



3

Safe Pesticides/Safe Products

Endocrine 
Disruptors

Human 
Health 

Research
Land/Solid 
Waste/Nano

Computational 
Toxicology (NCCT)

Drinking Water 
(Water Quality)

Clean Air

Human Health Risk 
Assessment (NCEA)

Biofuels,
Global change, 
Ecosystems Services

Interfaces with other ORD Programs

Presenter
Presentation Notes
All of these other MYPs, in ORD called the Problem-driven Areas, also contain research to address Human Health.What the HHRP is: At its best, it is research that is well-aligned with research that is critical to one or more of the problem-driven areas.How does this work? Take the example of cumulative risk: Statistical mixtures models of dose additivity that have been worked out for the cumulative RA of  organophosphorous pesticides and carbamates may be generalized to thyroid disrupting chemicals in drinking water or other endocrine disrupting chemicals.Other, longer term work includes developing the use of genomic data for identification of key toxicity pathways that may be used for interspecies extrapolation, cancer –non-cancer harmonization, and development of more efficient testing strategies.
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Interacting Components

Chemical Risk Community
Risk
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Toxicity Testing – 21st Century

Chemical Risk

Efficient Screening & Testing
Cumulative Risk of Chemicals

•Mode of Action
•Toxicity Pathways
•PB/PK & BBDR models
•Biomarkers
•Interpretation of Biomonitoring Data

Susceptibility
Better Risk Assessment (Silver Book)
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Defining the Problem….
So many chemical stressors
• Man-made or mined for use in products that benefit society
• By-products of combustion and energy production
• By-products of drinking water disinfection

So little time (and money)
• It’s no longer feasible or affordable to test chemicals one at 

a time and for each of the known “-icities”

Exposures may add up & chemicals interact
• Models needed to predict cumulative risks
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Computational and 
HTS Screens

MTP Cell-based 
Assays & Alt Species

Predictive Toxicity Testing

Biologically Based 
Dose Response 
Modeling

Exposure 
Prioritization

Exposure-dose 
Prioritization

Exposure-dose-
response Prioritization

Chemical Specific
Testing

Pathway Based 
Risk Assessment

•Tiered
•Strategic
•Efficient
•Effective

Presenter
Presentation Notes
Screening for PrioritizationThe initial computational and HTS screens focus on toxicity pathways and produce information on potential pathways that may be activated by the chemicals.  As we go through this prioritization process, the data generated comes from assays using higher levels of biological complexity and measuring integrative effects.  While toxicity testing requires significant numbers of animals and resources, the development of Physiologically-Based Pharmacokinetic Models and Biologically-Based Dose Response models require even more investment of resources. Thus, moving from the top left of this diagram to the bottom right, results in an increased costs/chemical.In each step, the potential risk is assessed by examining the toxic potency and potential exposures.  If the combination of these two measures surpasses a defined risk level, the chemical/mixture is further evaluated.  By screening and prioritizing by potential risk, only those chemicals that demonstrate the most potential to impact human health would be tested.  It should be noted that at present this approach does not suggest that chemicals not prioritized for testing are “safe”.  It just suggests that those chemicals prioritized for testing are below the potential risk levels requiring further testing.    The potential risk level “cut-off” points will be developed based on discussion with our partners in the program offices.Finally, using risk in the prioritization can result in a decision tree where by chemicals that pose little risk would not require further testing and chemicals that pose significant risk may not need further testing but lead straight to a regulatory action. 
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Cumulative Exposure to Chemicals

Exposure Factors vary by life stage
• Children, Aged (NCEA Exposure Factor Handbooks)

Exposure models
• SHEDS (NERL)
• Link various exposure data bases to toxicology information

Cumulative Risk Models (Exposure & Effect)
• Conazoles (OPPTS) incorporating genomics
• Pyrethroids (OPP) incorporating Mode of Action and PB/PK
• Phthalates (OPPTS/NCEA) incorporating common outcomes 

(antiandrogenicity)
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Translation to “Real World”  
Communities

Chemical Risk Community
Risk

Multiple Chemicals Multiple Stressors
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Managing Risks of Multiple Stressors in Communities
(Community Environmental Health)

Translation of chemical risk knowledge to community 
settings with consideration of complex stressors
• Chemical vs non-chemical risk allocation as drivers for 

remediation strategies and prioritization
• Identification, characterization and remediation of communities 

at disproportionate risk: Science for Environmental Justice

Evaluation of Risk Management Decisions and Actions
• Use of public health indicators to evaluate effectiveness of 

regulation-driven and non-regulatory risk management actions 
by Regions, States & Communities 

• Integration of risk management across Federal Agencies
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Cumulative Community Research Program (NERL)

Community based risk assessment: Regional-ORD workshop 
CBRA (2009): NHEERL, NERL, NCEA, Regions
C-FERST Tool website launched: “Community-Focused Exposure 
and Risk Screening Tool”
• Zartarian, V and Schultz, B. J Exposure Sci Env Epi 2009
• In collaboration with CARE
• Incorporates human exposure science and exposure assessment tools: 

data, maps, model results and local data collection methods (tool-box, 
Barzyk TM et al. J Exposure Sci Env Epi 2009) 

• “One-stop shopping” tool that is easy to use and transparent, and 
based on the best available science

• Estimates exposures and risks so that they can be summed across 
chemical and non-chemical stressors

• Assists communities in risk prioritization and identification of 
communities at disproportionate risk of exposures
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Managing Risks of Multiple Stressors in Communities
STAR Grants Program (NCER)

“Understanding the Role of Nonchemical Stressors and Developing 
Analytic Methods for Cumulative Risk Assessment” 2009 (funding 
projects 2010-12)

“Tribal Environmental Health Science”
• Webinars describing ongoing projects
• New RFA under development for 2010 

Disproportionate Risk Workshop:  NCER, NHEERL, OECA March 
2010, Washington DC
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Evaluate Effectiveness of Risk Management 
Decisions (“Closing the Loop”)

“Accountability” Project Example:  Health benefits of water plant upgrade 
in Lawrence, MA

• Collaboration among ORD, OW and Region1 
• Evaluated water borne disease in the community before and after the upgrade
• Labs developed salivary antibody test as an indicator of recent exposure to 

relevant pathogens (fundamental science) 
• Questionnaires obtained incidence of illness from families in the community at 

multiple times 
• Saliva samples were relatively easy to obtain from these families and test for 

antibodies.
• Information is being analyzed to evaluate the efficacy of state-of-the-art 

upgrades on both water quality and human health in the community.  
• Salivary antibodies are being expanded to use as public health indicators for 

application to “beaches” studies.  (Translation from drinking water to recreation 
application)

Improvements in air quality after State and voluntary actions in New 
Haven CT (Region 1)
STAR grants on air pollution
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Evaluate Effectiveness of Risk Management 
Decisions

2009 EPA STAR Grant RFA: Exploring 
Linkages between Health Outcomes and 
Environmental Hazards, Exposures, and 
Interventions for Public Health Tracking and 
Risk Management

Environmental Factors in the School 
Environment Influencing Children’s Health 
and Performance (STAR, 2010)

“Environmental Quality Index” under 
development in ORD

EPA Report on the
Environment 2008
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Chemicals from mom?
In Utero or via 
Breast Milk (e.g. Triazines, 
PCBs, PBDEs, PFAAs)

Estrogenic or Anti-androgenic
EDCs in food/water, and… 

…in products
(e.g. Phthalates,
Bis phenol A)

Growing awareness of unique 
susceptibility of children
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Susceptible Populations – across Life Stages 
EPA-NIEHS Children’s Environmental Health & 

Disease Prevention Center Grants: NCER
• 10 years of Progress: Asthma, Autism, Gene-

Environment, Rural vs Urban, Socio-Economic-
Cultural Factors

• Examples of 2009 Findings: 
PON-1 as a marker of children’s susceptibility to 
organophosphate pesticides (UC Berkeley 
Center)
Mother’s exposure to urban air pollution may 
lower child’s IQ (Columbia Center)
PM in indoor air increase asthma symptoms 
(Hopkins Center) 

New Children’s Center RFAs 2009
• Full Centers 2010-14
• Formative Centers 2010-12

NCER 2007 Report
1998-2007
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Susceptible Populations – Across Life Stages
Methods Development: Breast milk storage & analysis; Biomarkers of 

exposure/effect in children
Advanced age as a risk factor
Asthma:  Risk factors including life stage, genetics, PM and mold
Child-specific exposures and exposure factor handbook: NCEA 2008
2010 New research on children’s exposure factors:

• Very young children (NERL)
• School aged children (STAR)

Environmental stressors and Developmental Origins of Health and 
Disease (DOHaD): 

• International Conference:  December 2009 (ORD, CDC, NIEHS, FDA, WHO)
• In utero exposures in rodent models:  hypertension, obesity, inflammation 
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Susceptible Populations – Across Life Stages
Children’s Health Collaborations

National Children’s Study
Interagency Coordinating Committee & Workgroup 
contributions: ORD with NIEHS, CDC, NICHD
Exposure methods & sampling strategies for NCS
• Workshop 2010 on exposure metrics: NERL, NHEERL, NCS, NIEHS 
• Research on sampling methods & strategies: NERL, NHEERL

“Lessons Learned” for NCS from the CEHC
• Workshop 2010

ORD Regional Sciences Workshop: “Assessing health 
risks of environmental exposures to children”  2010 
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Decreasing risks of chemicals and 
eliminating disproportionate risk

Chemical Risk Community
Risk

Multiple Chemicals Multiple Stressors
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