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Disclaimer

• The views expressed in this presentation are 
those of the author and do not represent the 
policy of the U.S. EPA.
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Low Dose Effects and NMDR:
Beyond The Endocrine System

• The conversation has been focused on endocrine modes of 
action; however, the notion that low dose/nonmonotonic
responses extend to other modes of action is an obvious next 
step
– “it is more appropriate to consider lack of thresholds at a population 

level”

• Therefore, by implication, the conversations and presentations 
are expanding the issues of low dose effects and non-monotonic 
dose responses beyond the endocrine system
– cardiovascular systems

– neuronal systems
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What Are the Problems/Issues?

• Major polarization – speaking very different languages

• Failure to communication among all stakeholders

• Scientific discourse has not always been held 

• Opinions need to be science-based and science-directed

Endocrine Researchers Toxicologists

Lack of understanding of 
endocrinology – complex organ system

Lack of understanding of toxicology 
(endpoint vs. MOA) and pharmacology 

(potency)

Lack of sensitive endpoints in 
regulatory toxicity testing – not testing 

low enough doses

Adverse effects vs. adaptation – (how 
many animals to test for apical 

endpoints?)



What should be addressed?

• Are there fundamental scientific
issues regarding non-monotonic 
dose responses in the “low” dose 
region that would change the current 
toxicological testing paradigms?



Objectives

• To provide an environment for open scientific debate/ discussions on 
nonmonotonic dose responses in the low dose region with the goal to 
identify key issues.

– Use current evidence/knowledge on low-dose NMDR theory

• To advance study of the low-dose NMDR issue:

– Identify the specific research needs

– Build a framework  for evaluation of low-dose NMDR

• What are requirements for data, statistics, reproducibility, etc.?

– Develop study designs to address potential low-dose NMDR

– Develop guidance to ascertain the relevance of low-dose NMDR to 
risk assessment

• Workshop to garner feedback from other stakeholders; modify the 
approach if necessary

• Publish papers on the approach and workshop proceedings



Why HESI?

• Provides the neutral forum of scientists (regardless of 
affiliation) to critically evaluate the issue and develop the 
most scientifically sound solutions

• Promotes collaborations among different disciplines and 
sectors
– Different perspectives

• Academic

• Government (Regulatory)

• Industry

– Different disciplines
• Endocrine

• Toxicology

• Pharmacology

• epidemiology

• Organization by a neutral group

U.S. EPA 

U.S. FDA 



Why HESI?

• This topic has relevance to all sectors involved

• Due to the polarization caused by this topic, this project 
through HESI has the potential to bridge government, 
academic, and industry activities 

– To contribute meaningfully to risk assessment and regulation

• Opportunity for HESI to facilitate interdisciplinary approach to 
define and address relevant issues.



Significance

• Potential to advance the science underlying identification and 
relevance of nonmonotonic dose responses 
– informing regulatory decisions

– responding to many of the concerns identified from the National 
Academies evaluation of the EPA’s document on NMDR for endocrine 
activity

• Outcome of this project will contribute to a consistent and 
systematic analytic approach to evaluate evidence for NMDR 
in chemicals with a variety of potential modes of action

• Discussion of 
– specific toxicity-testing strategies that would detect NMDR,

– Scenarios in which to employ these strategies

– guidance on identifying adverse and adaptive responses 

– Appropriate statistical considerations, uncertainty analyses

– Life-stage or susceptibility issues
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