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Beyond Science and Decisions:  From Problem Formulation to Dose-Response
Workshop 1 Report of Breakout Groups
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April 13, 2010
Case study proposals submitted prior to the meeting were divided among six breakout groups, and workshop participants allocated themselves among the breakout groups according to individual interests, while ensuring that proposers were in the respective groups.  Some proposals addressed work that is largely already completed, while others presented ideas for work in progress or work to be done.  The full list of proposals can be found at http://www.allianceforrisk.org/Workshop/Materials.htm.  The proposals addressed in each breakout group are shown at the beginning of each breakout group summary.  The two screening proposals (numbers 6 and 25) were addressed by all breakout groups, to the degree time allowed, so that all groups had the opportunity to consider methods for both screening-level and other types of assessments.  Breakout group participants were provided broad criteria on reviewing the proposals, but the specifics of the review approach were left to each breakout group.  Breakout groups were also free to propose new case studies.

It was noted that the case studies included topics in the following areas:

1. Testing of assumptions in the NAS report

2. Increasingly informed mode of action analysis along a continuum from default to biologically based case-specific models

· including criteria for adequacy of data, based on existing cases

3. Developing risk estimates using existing (or slightly modified) default methodology for RfDs/RfCs, 

4. Tier 0/Tier 1 approaches (i.e., approaches for using less data) with existing methodology

5. More efficient integration of data from a variety of sources
6.  Testing of assumptions in the NAS report for conducting acute, short-term, or short-term intermittent toxicity assessments
Potential considerations for breakout group review of proposals were as follows.  

In the context of purpose-specific objectives and efficiency:
· Tie into the problem formulation? 

To the extent necessary:
· Describe human exposure in the relevant dose range? 

· Address human variability and sensitive populations? 

· Address background exposures or responses? 

To the extent necessary for specific context: 

· Address biological understanding of the likely MOA? 

· Address other extrapolations, if relevant – insufficient data, including duration

· Address uncertainty in its various parameters? 

· Implementable?  

· Extrapolations, interspecies extrapolation?
SUMMARIES OF BREAKOUT GROUP DISCUSSIONS
Summaries prepared by the breakout group rapporteurs are presented below.  Please note that the ideas presented are those of the individuals only, and may not necessarily represent agency positions or opinions.
Group A Summary

Group A discussed the following proposals:

· Case Study #1A – Sufficiency of data to evaluate human relevance – Thyroid follicular tumors

· Case Study #4 – Human Variability and Known Pathophysiology – Ethanol Case Study # 9 – Extending the dose-response curve using biomarkers of effect – TiO2
· Case Study #16 – Using a flexible dose-response model for describing the dose-response for a MOA that includes multiple pathways - Acrylamide

· Case Study #24 – Consideration of human kinetic variability – Trichloroethylene
· Case Study #6 – Sustainable futures screening

· Case Study #25 – Tiered screening for acute exposure- Pentene

Participants:

Richard Becker (chair)

Lynne Haber (rapporteur)

Tracie Phillips (backup rapporteur)

Robert Benson

Ralph Gingell 
Jong-Song Lee

Steve Olin

Manny Reyna

Anne LeHuray

Elizabeth Becker (via teleconference)

Case Study #1A – Sufficiency of Data to Evaluate Human Relevance – Thyroid Follicular Tumors

Problem formulation:  Definition of type and extent of data needed to support a MOA determination.   For this tumor type, there is a well-understood MOA with existing EPA guidance, but the NAS (2008) report raised questions about whether the criteria were sufficiently specific.  This case study also illustrates issues related to the adequacy of the degree to which modern frameworks are applied in older guidance, and considerations of human variability.

Method:  A specific methodological approach was not laid out, but it was noted that the guidance could be evaluated in the context of a broader pathophysiological framework and framework for evaluation of MOA.  Comments in the plenary session noted that the EPA guidance regarding the thyroid is out of date, and that the issue of reversibility is important.  
Evaluation:  This case study proposal was referred back to the organizing committee (DRAC) to evaluate how it fits within the construct of the workshop series, with the additional idea of looking at the sufficiency of other guidance documents. 

Case Study #4 – Human Variability and Known Pathophysiology – Ethanol
Problem formulation:  With the agreement of the submitter, the group reformulated the problem as follows:  There are trace levels of exposure to the chemical in the environment and exposures to trace levels or higher levels in food, and there is a need to link the observed effects to the known pathophysiology of disease in humans and effects that occur at high exposures.  
Method:  The initial proposal did not discuss the method for analysis in detail, and so much of the discussion focused on fleshing out additional details on the method.  The approach would use the ILSI key events dose-response framework, evaluating dose-dependent transitions, and determining the shape of the dose-response curve for each transition, with the aim of evaluating the shape of the dose-response curve for apical endpoints.  It was noted that this is a very data-rich chemical, with multiple effects (including hepatic effects, teratogenicity, carcinogenicity, and neurotoxicity).  The analysis would begin with hepatotoxicity, and perhaps also evaluate teratogenicity, although it may be more difficult to evaluate teratogenicity.  The analysis would follow the approach shown in Figure 5-8 of NAS (2008), as shown below.  Factors contributing to sensitivity would also be considered, as well as the shape of the individual and population dose-response curves.  The importance of alcohol dehydrogenase in the liver was noted.
Recommendation:  This is a useful case study, of medium interest, but it may require a high level of effort, because there is no readily available assessment that can be the basis for the analysis.  A better choice of case study for evaluating similar issues might be 1,4-dioxane (Case Study #3), for which there is a recent assessment.  

Project team:  No team was proposed in the initial proposal or by the breakout group.
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From NAS, 2008

Case Study # 9 – Extending the Dose-Response Curve Using Biomarkers of Effect – TiO2 
Problem formulation:  Develop an occupational exposure limit for a particulate; the regulatory framework requires an estimate of risk.
Method:  This is a proof-of-concept analysis.  An initial evaluation supports the hypothesis that the lung tumors seen in animals are due to an inflammation-related MOA, and so this approach is relevant to the general question of evaluating risk for noncancer effects.  A series of linked “cause-effect” functions linking key events were used in this completed project to enable the use of the dose-response for early effects to inform the overall dose-response for the tumor endpoint.  Because data on the key events come from different studies, this method has a meta-analytical aspect.  This proposal’s approach addresses interspecies kinetics using standard approaches for human equivalent concentrations (HECs), but there is no explicit consideration of interspecies dynamics.  There is also no explicit consideration of human variability.  The breakout group recommended that the analysis should note the special sensitivity of rats to particle overload, and referenced an ILSI workshop on particle overload, and issues of human relevance. 
Recommendation:  The group assigned a medium-high overall priority, and considered it a low level of effort, since much of the work is complete.

Project team:  Bruce Allen and Lynne Haber were part of the initial proposal, and the group recommended that NIOSH also be included in the case study.
Case Study #16 – Using a Flexible Dose-Response Model for Describing the Dose-Response Model for a MOA that Includes Multiple Pathways - Acrylamide
Problem formulation: There is ubiquitous and relatively high dietary exposure to acrylamide as a natural constituent of food, as well as some drinking water exposure from acrylamide monomer contamination in polyacrylamide used as a drinking water treatment.  The focus of this proposal is on risk from the oral route.
Method:   Evaluate the MOA using the modified Hill criteria and the MOA/human relevance framework, with a focus on thyroid tumors.  The published analysis concluded that the thyroid tumors are considered relevant to humans.  Two MOAs were considered to contribute to the observed rat dose-response:  genotoxicity, which dominates in the low-dose region, and thyroid growth stimulation, which dominates in the high-dose region.  The approach fits a dose-response model that captures the flattening of the dose-response curve in the low-dose region.  The point of departure is then identified based on the enhanced data in the low-dose region.  Although linear extrapolation is used, the result is better-informed by the data than simply fitting the multistage curve, and the calculated risk reflects the genotoxic contribution.  
The breakout group recommended that the analysis be framed in terms of Figure 5-8 of NAS (2008), and noted that there are data on the dose-response curve for DNA adducts.  The approach addresses the individual dose-response, not population variability.  The group also recommended that this case study be combined with Case Study #26, which is also on acrylamide.  It was also noted that new NTP data are available and it would be nice to include those data, but that the principles of the methodology are the focus, rather than the specific chemical, and so it may not be necessary to include the new data.
Recommendation:  Move forward, higher priority if combined with #26.  The level of effort was considered low, since most of the work is complete.  
Project team:  Robert Tardiff, Michael Dourson, Richard Hertzberg 

Case Study #24 – Consideration of Human Kinetic Variability - Trichloroethylene
Problem formulation: There is significant population exposure to the chemical from groundwater and vapor intrusion.  There is high variability in the human population in the activity of a key metabolic enzyme (CYP 2E1), and this should be taken into account in the analysis.  
Method:  Data from human tissues on protein amounts and CYP2E1 amounts are combined with information on variability in enzyme activity, using a PBPK model, to determine the impact on the tissue dose of the active metabolite.  This published analysis found that, due to flow-limited metabolism, 6-fold differences in enzyme activity resulted in differences of only a few percent in tissue dose at environmentally-relevant exposure levels; differences were larger at higher exposures.  This approach was used to calculate a chemical-specific adjustment factor (CSAF)/data-derived extrapolation factor (DDEF), as a data-driven approach to uncertainty factors.  This case study illustrates the use of increasing amounts of data, and calculation of population risk, and the results can be compared with default approaches. The breakout group recommended that a similar approach may help to address some aspects of variability in cancer risk.  It was noted that this example focuses on population variability, and does not address the shape of the dose-response curve.
Recommendation:  Move forward, high interest, low level of effort (unless extend to cancer)

Project team:  The group recommended that two of the coauthors of the published report, John Lipscomb and Greg Kedderis, lead the case study.  
Case Study #6 – Sustainable Futures Screening
Problem formulation: A screening assessment is needed for a chemical for which limited data exist, in the context of a new chemical under TSCA or a new use; the chemical may be an emerging health concern.  This approach also can be used to prioritize and determine testing needs.  

Method:  A combination of methods is used in this approach, which is used as part of EPA’s Sustainable Futures™ Pollution Prevention (P2) program.  The methods include read-across, structure-activity relationships (SAR), and expert judgment for the toxicity assessment, and use of chemical/physical properties and modeling to estimate exposure. The methods are described in additional detail in the original proposal.  The result of the screening analysis is both a rating (high/medium/low) and a screening-level margin of exposure (MOE), using estimated exposure and NOAELs/LOAELs and uncertainty factors.  This approach is applied when the data are insufficient to evaluate the shape of the dose-response curve.  The breakout group recommended that this case study could compare and contrast linear extrapolation and a safety factor/MOE approach.  It was noted that this approach fills in some specific methods where the NAS (2008) report does not provide details, and that the approach is useful for regional risk assessors, evaluating new chemicals, and for the Medium Production Volume (MPV) chemical program.  The specific chemical proposed is for a C16-C18 alpha olefin sulfonate, a surfactant, but the method applies to other chemicals.
Recommendation:  Move forward, high interest, low level of effort

Project team:  Elizabeth Becker, Peter Ranslow, Bernard Gadagbui.  The group also recommended that EPA staff involved in this project be part of the team.
Case Study #25 – Toxicity Evaluation of Chemicals with Limited Toxicity Data - Pentene
Problem formulation:  When permitting industry air emissions, an approach is needed to develop conservative screening inhalation values protective of a 1-hour intermittent exposure when the minimum database is not met (i.e., limited toxicity data exist).  

Method:  Use a three tiered approach; tier I – Threshold of Regulation, tier II – Threshold of Concern and use of LC50 data; tier III – Relative Toxicity/Potency approach. The tiered approach is used based on time, resource constraints, judgment of the reviewer, and if the estimated exposure exceeds the limits of tier I.  The case study proposal focused on tier II, which used the Threshold of Concern approach and a NOAEL-to-LC50 ratio approach to develop a generic Effects Screening Level (ESL). Available information for the chemical (i.e., toxicity of chemical class or chemical structure–Cramer Classification) and a weight-of-evidence approach was then used to decide which approach is most defensible.  The tiered approach does not address population variability in toxicity.  Some breakout group members suggested that this approach could be compared and contrasted with the method in Case Study #6, as complementary approaches.
Recommendation:  Move forward

Project Team:  Roberta Grant and TCEQ colleagues
Group B Summary

Break-out Group B discussed the following proposals:

#5: Applying MOA information with PBPK and BBDR modeling to quantify cancer risk, including consideration of endogenous/background exposure and background processes, as well as uncertainty, variability, and alternative modeling approaches (Formaldehyde).

#12: IUEBK model prediction incorporating exposure distribution and background exposure (IUEBK/Lead).
#26: Applying MOA information with PBPK and BBDR modeling to quantify cancer risk, including consideration of endogenous/background exposure and background processes, as well as uncertainty, variability, and alternative modeling approaches (Acrylamide).

Participants:

Joseph “Kip” Haney (chair) 
Lynn Pottenger (rapporteur)
Lindsey Jones (backup rapporteur) 
Nathalie Foronda

Jerry Merski

Martha Moore

Bob Tardiff (second day via teleconference)

Kimberly Wise

Tong Zhou

Case Study #5: Applying MOA information with PBPK and BBDR modeling to quantify cancer risk, including consideration of endogenous/background exposure and background processes, as well as uncertainty, variability, and alternative modeling approaches.

Problem Formulation: HPV chemical with wide exposure: inhalation exposure focused on health-based risk estimates for cancer (rats-nasal tumors; humans-respiratory tract tumors) (Formaldehyde).

Method:  Highly developed/detailed MOA (Pathophysiology process: cytotoxicity/cell proliferation-regeneration/hyperplasia/tumors), applies BBDR approach to quantify risk (integrates broad amount of data: cell proliferation rates, mutation rates, cross-links, etc.); evaluate potential need to incorporate recent genomic data & new/developing oncogene/tumor suppressor gene mutation data on p53/K-ras. 

Could address the following issues:

· inclusion of endogenous/background exposure and background processes; 

· uncertainty and variability issues; 

· cross-species extrapolation (rats to humans); 

· test low-dose linearity proposal of SB; 

· incorporation of chemical-specific data; 

· how much data is enough to depart from default.
Recommendation:  This is a useful case study of high interest, with a team ready to develop it and a rich database to support the proposed methodology.  It offers an opportunity to compare resulting risk estimates for MOA/BBDR approach to a low-dose linear approach recommended by the NAS report (2008).  The plenary discussion recommended that sensitivity analysis be conducted on uncertainties in context with this comparison.  The level of effort is considered low-to-medium, given the rich database and numerous published assessments.

Team:   Harvey Clewell (The Hamner Institute), Mel Anderson (The Hamner Institute), Rory Conolly (EPA Computational Tox Center) and Bruce Allen (stats & modelling consultant) proposed the case study.

The breakout group proposed that several additional experts be invited to join the team, to cover additional key areas/perspectives as follows:   Barb Parsons (biologist, NCTR); Joseph “Kip” Haney (toxicology, TCEQ), Kathleen Raffaele (EPA/IRIS Formaldehyde Chemical Mgr); may need an Exposure Expert.
Case Study #12:  IUEBK model prediction incorporating exposure distribution and background exposure (Lead).

Problem Formulation: Predict blood level in children exposed by various media (air, soil, food, etc.); (Literature review: Determine if current ‘level of concern’ (10 g/dL or 0.48 mole/L) is appropriate); [this model can be used to evaluate soil clean-up targets] (IEUBK) (lead).

Method:   IEUBK model (both child and adult versions exist), developed specifically for lead, is actively used by USEPA & states: translates environmental sources of lead exposure into internal dose (blood lead level); incorporates background exposure in model predictions of dose-metrics (NAS 2008, Silver Book issue); assess variability in exposure using distributions (e.g., dietary, water) (SB issue); (lit review may help address low-dose linearity issue; SB issue);

Could address the following issues:

· inclusion of background exposure; 

· uncertainty and variability in exposure issues; 

· test low-dose linearity proposal of SB; 

· potential generalization of modeling approach for other chemicals.

Recommendation:  This case study is of moderate interest; although currently the IEUBK is specific for lead, the case study could provide information on potential utility of similar models for addressing other chemicals.  It is a feasible case study but its development will be contingent upon funding from NZ Ministry of Health.
Team:  N. Foronda (Toxicology, NZ Ministry of Health); D. Read (Public Health Physician, NZ Ministry of Health); B. Borman (Epidemiologist, Massey U.). 
Additional proposed team members identified in plenary session: Jim Carlisle (risk assessor, ret. CalEPA); Phil Goodrum (modelling & stats, Arcadis). 

Case Study #26: Applying MOA information with PBPK and BBDR modeling to quantify cancer risk, including consideration of endogenous/background exposure and background processes, as well as uncertainty, variability, and alternative modeling approaches.

Problem Formulation:  HPV chemical with wide exposure, including diet: focus on oral exposure and developing MOA-based health-based risk estimates for cancer (rats- thyroid [& other] tumors; mouse-skin & lung tumors; humans-no specific target; epidemiology data negative) (acrylamide).

Method:  Develop MOA approach based on WOE for acrylamide and its metabolite glycidamide; apply PBPK and BBDR approaches to understand the shape of the low dose dose-response curve; eventually use to quantify low dose risk; consider & incorporate new data from NCTR bioassays & MOA data (plan to use exposure characterized by JECFA). 

Could address the following issues:

· inclusion of endogenous/background exposure and background processes (mutation); 

· uncertainty and variability issues; 

· cross-species extrapolation (rats and mice to humans); 

· test low-dose linearity proposal of NAS 2008 Silver Book; 

· incorporation of chemical-specific data (lots of new data); 

· application of MOA based on WOE;

· how much data is enough to depart from default.

Recommendation: This is a useful case study of high interest, with a team ready to develop it.  This case study may be modified to include elements from case study #16, which also uses acrylamide (Using a Flexible Dose-Response Model for Describing the Dose-Response Model for a MOA that Includes Multiple Pathways – Acrylamide).
Team: Bob Tardiff (Sapphire); M. Leigh Carson (Sapphire); Martha Moore (NCTR); Tong Zhou (FDA-Vet); 

Invited: Errol Zeiger (genetox, consultant); David Gaylor (stats, consultant);

The breakout group recommended additional experts as team members: 

Fred Beland (NCTR); Dan Doerge (NCTR); John Young (ret. NCTR); Lynne Haber (TERA); Sarah Henry (CFSAN); TCEQ or other state risk assessor.

Group C Summary

Group C discussed the following proposals:

· Case Study #8 - Conceptual models for individual/population dose response - TCDD 

· Case Study #15 – Mode of action for tumors in mice/rats following oral exposure – Hexavalent chromium

· Case Study #20 - Three nuclear receptors, AHR, CAR/PXR and PPARα, as examples for how their biology is linked to key events and dose-response for liver tumors in rodents
· Case Study # 6 - Sustainable futures screening

· Case Study #25 - Tiered screening for acute exposure - Pentene 
· Case Study Proposal - DNA damage by intracellular generated formaldehyde has been proposed as a carcinogenic mode of action for several chemicals (e.g., methanol, MTBE).

Participants:
Jennifer Seed (chair)

Allison Jenkins (rapporteur)

Janet Kester 

Daniele Staskal 

Gulan Sun 

Valerie Meyers (via teleconference)

Andy Maier (via teleconference) 

Bob Budinsky (via teleconference)

Ted Simon (via teleconference)

· Group C proposed to link Case Studies #20 and #8. Case Study #20 is discussed first in this summary as it is the more general case study, while Case Study #8 proposes TCDD as the example chemical.

Case Study #20 - Three Nuclear Receptors, AHR, CAR/PXR and PPARα, as Examples for how their Biology is linked to Key Events and Dose-Response for Liver Tumors in Rodents

Problem formulation:  Central to the “Science and Decisions: Advancing Risk Assessment” framework is the nexus of risk assessment with problem formulation and risk management. A critical, quantitative element of the risk assessment is characterizing dose-response and the magnitude of the risk(s). From a biological perspective, the Human Relevance Framework’s (HRF) Mode-of-Action (MOA) methodology provides a robust systematic, objective, and transparent approach for characterizing dose-response and the magnitude of the risk(s). The HRF methodology has evolved to include a Key Event Dose-Response Framework (KEDRF) to further aid in conducting quantitative risk assessment. An excellent opportunity for applying both the HRF and KEDRF is in the area of nuclear-receptor-mediated toxicities, since the underlying biology and key event outcomes have been described for a number of nuclear receptors. The current challenge is to couple the complex biology of nuclear receptors with classical endpoints of cell biology, pathology, and the apical event (e.g., tumor development) and then apply statistical and dose modeling methods; biologists and statisticians must work together so that the most accurate dose-response model for quantifying and characterizing the magnitude of the risk can be achieved. In addition, instead of having to provide extensive mechanistic data for each nuclear receptor’s MOA on a one-by-one basis, it would be beneficial to have a nuclear receptor MOA model for which common key events and dose-response models have been defined.
Method:  The current dose-response modeling of limited dose-response relationships for apical outcomes such as altered hepatic foci growth or liver tumor formation is inadequate, especially for liver tumors induced by activation of nuclear receptors. With respect to CAR/PXR and PPARα, which belong to the 48 proteins comprising the nuclear receptor superfamily, or AHR, the only nuclear receptor that belongs to the 23 proteins in the PAS protein family, there are well-described biological concepts at work. Dose-response modeling methods applied to nuclear receptor biology models would enable the development of a categorical Key Event Dose-Response Framework for nuclear receptors and facilitate an understanding of the critical dose-response data necessary to most accurately connect dose to risk. The utility of such a dose-response-key event model for nuclear receptor biology will facilitate how research and risk assessment can be conducted in the future as more and more pharmaceutical, natural compounds, and industrial chemicals are shown to produce both beneficial as well as adverse effects through nuclear receptor-mediated biology.
Recommendation:  The group recommended moving forward with Case Study #20 by linking it with Case Study #8.  Much of the work for case study #20 will be completed for the upcoming Nuclear Receptor Workshop in September 2010.

Project team:  Bob Bubinsky and Ted Simon
Case Study #8 - Conceptual Models for Individual/Population Dose Response - TCDD 

Problem formulation:  An assessment is needed for 2,3,7,8-tetrachlorodibenzodioxin (TCDD).  Although well-conducted animal bioassays are available, they are of limited utility, because humans respond differently to this chemical than laboratory animals.  Three conceptual models are described in the NAS 2008 Silver Book for individual/population dose-response; these three models represent assumptions about mode of action, background exposures and underlying disease processes.  

Method:  TCDD exerts its effects by activation of the aryl hydrocarbon receptor (AHR). Expressing biochemical measures such as mRNA expression or enzyme activity in terms of fractional AHR expression permits mapping of various toxic effects observed at specific AHR activation levels as a tool for intra- and interspecies extrapolation or for in vitro to in vivo extrapolation. Hence, this toxicity mapping is a function-based dose metric rather than a tissue concentration dose metric and represents another tool for the extrapolations/adjustments used in risk assessment as described in chapter 5 of the Silver Book. 
Knowledge of mode of action provides the basis for biologically-based dose-response (BBDR) modeling and the use of such models increases biological plausibility and diminishes the need to use default assumptions. TCDD likely exceeds the requirements of the knowledge base to support using a BBDR. In addition, because dioxin is ubiquitous in the environment and humans receive low-level exposure from the food supply, the Silver Book recommendations to consider background processes and exposures can be explored in detail for TCDD.

Because the AHR plays a role in normal development and maintenance of homeostasis, it will be important to distinguish its normal function from its role in toxicity. The extensive knowledge of AHR biology will permit the exploration of the role of background exposures to AHR ligands, underlying disease processes, and multiple modes of action operative at different dose ranges.

Data exist to support interspecies toxicodynamic extrapolation of AHR responses to

TCDD and a toxicokinetic model is available for toxicokinetic extrapolation. 

Evaluation:  The group recommended moving forward with Case Study #8 by linking it with Case Study #20. Much of the work is complete for Case Study #8.  See below:

Simon T (2009) Cancer Potency Estimates for 2,3,7,8-TCDD developed from the National

Toxicology Program Bioassay Results, The Toxicologist, Program #EA1-2251

Simon T, Budinsky RA, Rowlands JC (2009) Application of the National Research Council

Method for Dose Response Assessment to 2,3,7,8-Tetrachlorodibenzo(p)Dioxin, unpublished

Project Team:  Ted Simon, Bob Budinsky, and J. Craig Rowlands

Case Study #15 – Mode of Action for Tumors in Mice/Rats following Oral Exposure – Hexavalent Chromium

Problem formulation:  An improved capacity is needed to make inferences from NTP bioassay and genotoxicity data about the potential human cancer risks associated with environmentally relevant exposures. The example seeks to explore risk assessment options for a metal (chromium) that is ubiquitous in soil and for which the results of a recent NTP bioassay and linear extrapolation were used to develop a cancer slope factor assuming a mutagenic mode of action.

Method:  A study is presently underway with chromium to address data gaps in the knowledge of the MOA and answer the questions raised by the NTP bioassay results. The richness of the data anticipated from the MOA study will enable a detailed exploration of the NAS 2008 Silver Book methods.
Recommendation:  This is a useful case study, of high interest, but it was confirmed that the study currently underway will not be completed in time for development of this case study. It is Group C’s recommendation to consider this case study at the second ARA workshop.

Project team:  Ted Simon, Deborah Barsotti, Mark Harris, Deborah Proctor, Chad Thompson, and Laurie Haws
Case Study #6 – Sustainable Futures Screening

Problem formulation: A screening assessment is needed for a chemical for which limited data exist, in the context of a new chemical under TSCA or a new use; the chemical may be an emerging health concern.  This approach also can be used to prioritize and determine testing needs.  
Method:  A combination of methods is used in this approach, which is used as part of EPA’s Sustainable Futures ™ Pollution Prevention (P2) program.  The methods include read-across, structure-activity relationships (SAR), and expert judgment for the toxicity assessment, and use of chemical/physical properties and modeling to estimate exposure. The methods are described in additional detail in the original proposal.  The result of the screening analysis is both a rating (high/medium/low) and a screening-level margin of exposure (MOE), using estimated exposure and NOAELs/LOAELs and uncertainty factors.  This approach is applied when the data are insufficient to evaluate the shape of the dose-response curve.  The breakout group recommended that this case study could compare and contrast linear extrapolation and a safety factor/MOE approach.  It was noted that this approach fills in some specific methods where the NAS (2008) report does not provide details, and that the approach is useful for regional risk assessors, evaluating new chemicals, and for the Medium Production Volume (MPV) chemical program.  The specific chemical proposed is for a C16-C18 alpha olefin sulfonate, a surfactant, but the method applies to other chemicals.

Recommendation:  Move forward, high interest, low level of effort

Project team:  Elizabeth Becker, Peter Ranslow, Bernard Gadagbui.  

Case Study #25 – Tiered Screening for Acute Exposure- Pentene
Problem formulation:  Screening values are needed for 1-hour exposures for air permitting for all chemicals emitted by industry, and resources and toxicological data are limited for developing such values.  

Method:  Use a tiered approach, evaluating higher tiers if the estimated exposure exceeds the limits based on the lower tiers.  The case study proposal focused on tier II, using the Threshold of Concern, a generic ESL based on extrapolation from LC50 data, and consideration of the Cramer class as a check.  The approach does not addresses population variability in toxicity.  Some breakout group members suggested that this approach could be combined with the method in Case Study #6.

Recommendation:  Move forward
Project Team:  Roberta Grant and TCEQ colleagues

New Case Study Proposal – DNA Damage by Intracellularly Generated Formaldehyde as a Carcinogenic MOA (e.g., methanol, MTBE)

Problem Formulation: DNA damage by intracellularly generated formaldehyde has been proposed as a carcinogenic MOA for several chemicals (e.g., methanol, MTBE). 

Method: Data on formaldehyde-DNA adduct formation can be used to evaluate this hypothesis.
Recommendation:  Move forward if determination is made there are sufficient data to evaluate this hypothesis.

Project Team: Janet Kester
Group D Summary

Group D discussed the following proposals:

· Case Study #11 – Estimate risk above the reference dose using the published uncertainty factor distributions of Swartout et al. (1998), applied to 10 RfDs and RfCs from EPA’s IRIS.

· Case Study #17 – Calculate the probability of adverse effects at any dose at or above a threshold of one molecule, assuming a threshold of one molecule and applying linear extrapolation to zero; applied to 10 RfDs and RfCs from EPA’s IRIS.

· Case Study # 18 – Calculate the risk above the RfD using categorical regression.

· Case Study #21 – Use of biomarkers in the benchmark dose method

· New Case Study – Determine risk consequences of short, intermittent exceedances of 1-hour short term screening levels.

Participants:

John Christopher (chair)

Debra Kaden (rapporteur)

Bas Bokkers

Darrekk McCant

Elena Craft

Richard Hertzberg

Michael Dourson

Paul Price

Jeff Gillen

Camarie Perry

Thomas Dydek

Roberta Grant (second day)

Case Study #11 – Estimate risk above the reference dose using the published uncertainty factor distributions of Swartout et al. (1998), applied to 10 RfDs and RfCs from EPA’s IRIS.

Problem formulation:  For the purposes of conducting a cost-benefit analysis, estimate the probability of harm in a sensitive subgroup at various doses above the Reference Dose (RfD) or Reference Concentration (RfC). 

Method:  Probabilistic distributions of UFs developed by Swartout et al. (1998)
 can be used to make probabilistic estimates of risk above and below RfD and RfC.  Distributions for individual UFs can be improved where distributions can be based on empirical distributions (Price et al., 2008; Schneider et al., 2006; Slob and Pieters, 1998; Vermeire et al., 1991).   Differences in the probability of the occurrence of an effect in sensitive subgroups that come from differences in the number of UFs and the availability of default distribution or empirically characterized distributions can be determined. These findings can provide risk managers with insight in the impact of exceeding an RfD or in the risks posed by sub RfD doses. 

Recommendation: Move case study forward.  Modify by examining trends for data-rich and data-poor chemicals or toxic endpoints. 

Proposed team: John Christopher, and Michael Dourson were part of the initial proposed team. The group recommends approaching Jeff Swartout as well.

Case Study #17 – Calculate the probability of adverse effects at any dose at or above a threshold of one molecule, assuming a threshold of one molecule and applying linear extrapolation to zero; applied to 10 RfDs and RfCs from EPA’s IRIS.

Problem formulation:  For the purpose of conducting a cost-benefit analysis, estimate the median and upper bound fraction of people expected to have an adverse noncancer effect at any specified exposure level. 

Method:  Some fraction of the population is expected to display adverse non-cancer effects at any specified exposure level.  Compare the 1 E-5 risk level for all chemicals with an oral RfD, applying the following to methods to currently published RfDs.  The risk is calculated two ways: 1st method using human equivalent dose (HED) estimated from ED50 / UFH to estimate POD, then straight line extrapolation to origin (or intercept).  2nd method estimates HED from BMDL, then straight line extrapolation.  Compare these sets of 1 E-5 values to current RfDs as published in IRIS.  Dr. Hattis estimates these differences at ~3-fold.  Break-out Group would like to see (1) verification of actual distribution of differences, and (2) trends among chemical classes and toxic endpoints.
Recommendation:  Move case study forward.  Modify by using BMD instead of BMDL.  Modify by using effective dose (ED)50 rather than ED10; then use safety factors to get to ED10
Project team:  John Christopher is part of the initial team. The group recommends approaching Dale Hattis, Gary Ginsberg (CT Dept. Health), and Bob Howd.

Case Study # 18 – Calculate the risk above the RfD using categorical regression.

Problem formulation:  For the purpose of determining the impact of overrunning “risk cups,” estimate the likely risk above some measure of the “safe” dose, such as an RfD. This risk can be measured as either an estimate of the number of people expected to have an unspecified adverse noncancer effect at a specified exposure level, or as the probability of a group showing an effect of specified activity.

Method:  Categorical regression, using 3-4 categories of risk: no effect, non-adverse effect, adverse effect, and frank effect.  Boundaries can be set between categories, and a point of departure (POD) can be set at the no-effect category.  This method is based on human data. It focuses only on the critical effect, and does not tell you anything about other effects.  However, this method allows you to understand multiple adverse effects, some of which may have greater severity.

This case study links with case study 11. It has advantage of being published and vetted. If quantile and human data available, the approach in case study 18 can be used. If a single chemical or endpoint is being used, case study 11 can be used.

Recommendation:   Move case study forward. Modify by considering the same kind of data, but use a dose-response with a U-shaped curve.

Proposed team: Michael Dourson and Rick Herzberg were part of the original team. The group recommends approaching Dan Krewski, and two EPA people.
Case Study #21 –Use of biomarkers in the benchmark dose method

Problem formulation: For the purposes of conducting a cost-benefit analysis, estimate the median and upper bound fraction of people expected to have an adverse noncancer effect at a specified exposure level.
Method:   If a biomarker is available to relate to target tissue dose, see if it agrees or disagrees with the established RfD. This is an extension of the benchmark dose (BMD) method, and can be used to define risk for people who fall above the RfD.

Recommendation:  Move case study forward, without modification. 

Project team:  Michael Dourson, Sean Hayes, Mike Bolger, Rita Schoeny, Robinan Gentry, and a California EPA person.
New Case Study – Determine risk consequences of short, intermittent exceedances of 1-hour short term screening levels.

Problem formulation: What are the risk consequences of intermittent exceedances of 1-hour short-term exposure screening levels (ex. ESLs)? 

Method:  The method needs to be worked out, but is based on categorical regression. This would be done on a chemical-by-chemical basis. Benzene was mentioned as a potential case-study chemical. Barnett Shale is recommended as a test area.  This formation in Central Texas has many small production facilities for natural gas, often located in residential neighborhoods. A few times, ppm concentrations of benzene were measured. Sampling and analysis in Barnett Shale are underway and may not be completed until the end of summer.
This case study has implications for environmental justice and for regulatory risk management, and oil/gas production facilities. Risk from simple mixtures of chemicals may be considered if a representative mixture can be identified.   There are multiple stakeholders and possible participants in the process, including Lifeline (Chris Chaisson), NIOSH, Adam Finkel, TCEQ, EDF, the EPA Office of Air (for setting AEGLs), California EPA (for setting acute RELs) and the SOT/Mixtures specialty section.

Recommendation:  Move case study forward, with high priority. Modification needs fleshing out: (1) method; (2) chemical (i.e., benzene); (3) chemical by chemical evaluation or simple mixtures of chemicals (i.e., BTEX or light alkane/alkene hydrocarbons). 

Project team:  Michael Dourson, Elena Craft, Roberta Grant, and Rick Hertzberg were part of the initial team. The group recommends approaching Adam Finkel, George Alexeeff, Kannan Krishnan, and others.
Group E Summary

Group E discussed the following proposals:

· Case Study #2 – Inter-individual variability in cancer susceptibility – 4-aminobiphenyl from the Silver Book

· Case Study #7 – Consideration of impact of existing disease processes – linear extrapolation for phosgene from the Silver book

· Case Study #10 – Considering uncertainty in cancer dose-response assessment – develop a method or framework for conducting comparable uncertainty analyses on both default/statistical-modeling methods and BBDR-based methods.

· Case Study #23 – Incorporation of interspecies kinetic variability in metabolism – ovarian atrophy and 1,3-butadiene
· Additional Case Study –Use of human data in cancer risk assessment--1,3-butadiene and leukemia
· Case Study #6 – Screening-level assessment – as used in the Sustainable Futures ™ Pollution Prevention (P2) program

· Case Study #25 – Tiered screening, including threshold of regulation, threshold of toxicological concern, relative potency – pentene 

· Case Study #1B – Use of data in lieu of defaults – Data-derived UF (boron)

Present:

Bette Meek (chair)

Elizabeth Spalt (rapporteur)

Stuart Cagen

Kenny Crump

Julie Fitzpatrick

Jeff Lewis

Carla Kinslow

Sam Brock

Paul Schlosser (via teleconference)

Roberta Grant (First day)
Case Study #2 – Inter-individual variability in cancer susceptibility – 4-aminobiphenyl from the Silver Book

Problem formulation: Evaluate the recommended default for inter-individual variability in cancer susceptibility from the Silver Book.  

Method: The proposed method is a critical evaluation of the methodology proposed in the Silver Book.  

Recommendation: The breakout group agreed that this was an issue worth exploring but recommended that the methodology be further developed in order to retain this case study.  Possible tools for evaluating this issue include an evaluation of mortality and/or NHANES data.  The group suggested that formaldehyde would make a good case study for nasal tumors, owing to the availability of a biologically motivated case-specific model and epidemiological data as a basis to “bound” estimated  risks (also discussed in Case Study #10 and others).  The recommendation was to send this back to the ACC ARASP Center for further development.  DRAC may be able to provide some guidance on the relative importance of developing this case study. 
Project team: Jeff Lewis and Stuart Cagen agreed to work with the ACC ARASP Center to develop this case study, and Paul Schlosser was interested in contributing as time permits.  In the plenary, it was encouraged that this case study be carried forward and that Dale Hattis be involved.  

Case Study #7 – Consideration of impact of existing disease processes – linear extrapolation for phosgene from the Silver book

Problem formulation: Evaluate the assumption that small chemical exposures in the presence of existing disease processes and other endogenous and exogenous exposures can have linear dose-response relationships at low doses.  

Method: The proposed method is a critical review of the assumptions for the methodology proposed in the Silver Book.  

Evaluation: The approach provided in the case study proposal was not sufficient to determine its potential to address the question.  Therefore, the breakout group recommended that this case study not be carried forward without additional information.

Case Study #10 – Considering uncertainty in cancer dose-response assessment – develop a method or framework for conducting comparable uncertainty analyses on both default/statistical-modeling methods and BBDR-based methods.

Problem formulation: Compare the uncertainty associated with default cancer risk assessment methods with that associated with biologically-based dose-response (BBDR) modeling.  

Method: Use formaldehyde as a case study and compare the results of the BBDR model to the default linear model.  From the case-study proposal: “Crump et al. (2008) conducted an extensive sensitivity analysis of the BBDR-based cancer assessment for formaldehyde of Conolly et al. (2004), concluding that a very high level of uncertainty exists, suggesting that estimates could plausibly be 10,000 times higher than that which Conolly et al. considered to be an upper bound. An analysis of the kind employed by Crump et al. to the BBDR-based formaldehyde assessment has never been applied to the default method, so we cannot say if an uncertainty level of 104 is truly large or modest by comparison.  The solution would be to develop a method or framework for conducting comparable uncertainty analyses on both default/statistical-modeling methods and BBDR-based methods.”  The breakout group recommended that human data be used to bound the results.  One suggestion for evaluating some of the uncertainty associated with the default approach was to evaluate multiple chemicals that have data across species.  

Recommendation: Move forward.  In the plenary, it was recommended that case study #10 be incorporated into case study #5.  

Project team: It was recommended that the developers of the formaldehyde model be invited to participate in this case study.  

Case Study #23 – Incorporation of interspecies kinetic variability in metabolism – ovarian atrophy and 1,3-butadiene

Problem formulation:  From the proposal: “There is a need to consider mode of action (MOA) information for chemicals where the observed health effects are due to metabolism of the chemical to reactive metabolites in animals but not to the same degree in humans. There can be marked species differences in the metabolism of chemicals and this has importance regarding the relevance of findings in animals to humans.”

Method:  Use 1,3-butadiene as a case study.  The critical effect for 1,3-butadiene is ovarian atrophy, which is caused by the diepoxide metabolite.  There is a marked difference between mice, rats, and humans in the production of the diepoxide metabolite.  This case study presents an example of incorporation of MOA information into a quantitative risk assessment.  

Recommendation:  Move forward.  Much of the work is complete.  

Project team: Elizabeth Moran, Stuart Cagen, Jeff Lewis, Roberta Grant.  The breakout group also recommended Dick Albertini be involved.   Same project team as for the Additional Case Study below, with the recommendation to combine the two case studies.

Additional Case Study –Use of human data in cancer risk assessment--1,3-butadiene and leukemia.
Problem formulation:  Use of human data from an epidemiology study in a cancer risk assessment.  

Method:  Use 1,3-butadiene as a case study.  The available epidemiology data have excellent exposure estimates and involved some high level short-term exposures.  The mode of action (MOA) is being developed and likely involves chromosomal effects of the diepoxide metabolite resulting in leukemia.  This case study provides an opportunity to present an integration of epidemiological and animal data.    

Recommendation:  Move forward.  Consider combining with case study number 23.    

Project team: Elizabeth Moran, Stuart Cagen, Jeff Lewis, Roberta Grant.  The breakout group also recommended Dick Albertini be involved.  

Case Study #6 – Screening-level assessment – as used in the Sustainable Futures ™ Pollution Prevention (P2) program

Agreed with breakout group A that this case study should move forward, particularly as a basis to identify a broader range of tools 

Case Study #25 – Tiered screening, including threshold of regulation, threshold of toxicological concern, relative potency – pentene 

Agreed with breakout group A that this case study should move forward.  

Case Study #1B – Use of data in lieu of defaults – Data-derived UF (boron)

Problem formulation: Evaluate the policy for chemical-specific adjustment factors and the criteria for deviation from defaults.  

Method: The proposal outlined boron as a case study because the IRIS RfD utilizes an adjusted uncertainty factor.  The breakout group recommended that this evaluation be conducted more broadly, and that it could be useful to evaluate guidance on deviation from defaults from a variety of sources including IPCS and REACH.  It could be useful to select contaminants as examples and follow the procedures in the available documents.  There was discussion on determining the type of information needed on the continuum from defaults to site-specific (increasingly data-informed).   

Evaluation: The breakout group felt that although investigating the data needs for the continuum from default to chemical-specific was important, there was not enough information provided in the proposal to move forward.  The level of effort to complete this case study was high, and without further refinement, completion in a reasonable timeframe did not seem feasible.    

Group F Summary

Group F discussed the following proposals:
· Case Study #3 -  Consideration of Endogenous processes: 1,4-Dioxane from the Silver Book
· Case Study #13 - Apply AEGL Methodology to Develop Acute Exposure Limit for Ethyl Benzene
· Case Study #19 - Apply data fusion methodologies for toxicological dataset analysis to resolve data quality issues in predictive toxicology
· Case Study #25 - Tiered screening, including threshold of regulation, threshold of tox concern (TTC), relative potency – Pentene
· Case Study #6 -  Screening Level assessment – as used in the Sustainable Futures TM Pollution Prevention (P2) Program (More information may be required – linkages to issues/recommendations to the Silver Book)
· Case Study #14 - Apply AEGL methodology to develop acute exposure limit for silane (Withdrawn)
· A new Proposal - A comparative toxicological reference values analysis by carrying out low dose linear extrapolations.

Participants:
James Bus (chair)
Asish Mohapatra (rapporteur)
Neeraja Erraguntla (backup rapporteur)
Roberta Grant (First Day)
Michael Gargas

John Hinz

Suneeta Mahagaokar

Kathleen Stanton

John Doull (via teleconference)

Iris Comacho (via teleconference)

Case Study #3 - Consideration of Endogenous processes: 1,4-Dioxane from the Silver book
Problem Formulation: Background or endogenous process for determination of low dose linearity of a systemic toxicant (1,4-Dioxane). 

Method: Animal toxicology study method has been proposed to extrapolate human health effect end point(s). Animal studies can be more thorough in evaluating age-related and spontaneous toxicity in the control group than is typically possible in unexposed or reference human populations. As per the Silver Book, animal toxicity studies may provide important insights into the potential for low-dose linearity

Evaluation: Evaluation of the concept of how background or endogenous processes may be used in determining the potential for low-dose linearity of systemic toxicants (e.g., 1,4-Dioxane, highlighted in the NAS Silver Book, page 156-158). Further, the evaluation will consist of critical reviews of the methodology, assumptions, and models used and discussions of whether the underlying biological processes do or do not support such default approaches (i.e., low-dose linearity of systemic toxicants). 

Recommendations: Move forward but with following clarifications to be obtained from the case study proposal lead:

- Further evaluation of data from critical studies (cited in the proposal) may be required (e.g., differences based on sex, age, exposure conditions). 

- Potential linkage between animals and human need to be established.

Project Team:  Proposed by ACC ARASP Center. Additional information may need to be obtained from the lead of this proposal. 

Case Study #13- Apply AEGL Methodology to Develop Acute Exposure Guideline Levels for Ethylbenzene

Problem Formulation: To develop AEGLs for ethylbenzene to better reflect once in a lifetime short-term exposure for increasing severity of effects.

Method:  AEGL’s Standard Operating Procedures will be followed. The method will be a risk-based protocol (hazard identification and dose-response assessment) based on available toxicity data for ethylbenzene, based on guideline methods in NRC 2001 to develop AEGL values. The appropriate threshold concentration levels for each of the three health effect end points (AEGL-1, AEGL-2, and AEGL-3) will be identified and derived. Further, interspecies and intraspecies adjustments will be applied and other adjustments for uncertainties followed by time-scaling the resultant values to obtain appropriate AEGL exposure times (10 min, 30 min, 1 hr, 4 hr, or 8 hr). Additional information on the Standard Operating Procedure (SOP) can be found at http://www.epa.gov/oppt/aegl/pubs/sop.html
Evaluation: This case proposal has identified a gap in the Silver Book and the case study is a way to bridge that gap, 

Recommendations: Move forward with the case study.
With regard to the NAS Silver Book: NAS may not have captured the acute exposure scenarios with increasing severity of effects in their Dose-Response Assessment discussion. Acute Exposure driven toxicity assessments may need to be discussed in the report. 

For Case Study: 

· Evaluation of other relevant toxicity end points may be required (i.e., Ototoxicity)

· Potential Linkages (if relevant and if any) between OEL and AEGLs, 

· Evaluation of Intermittent exposure scenarios and linking to toxicity assessments may be required to further refine the study

Project Team: Dr. Roberta Grant (TCEQ), Dr. Neeraja Erraguntla, (TCEQ), Dr. John Hinz (USAFSAM/OEHRV), Dr. Iris A. Camacho (U.S. EPA/Office of Pollution Prevention & Toxics)

Case Study #19 - Apply Data Fusion Methodologies for Toxicological Dataset Analysis to Resolve Data Quality Issues in Predictive Toxicology 

Problem Formulation: Review of Data Fusion Methodologies to integrate data from different organization levels, traditional dose-response data, ‘omics, cellular, organism level, population level, exposure data, and develop a toxicology data fusion model for application in next generation Chemical Toxicology reviews and Contaminated Sites Human Health Risk Assessments (HHRA).
Method: A Toxicology Data Fusion model (Example: contaminated sites chemical, or a chemical cluster (complex mixture), or a contaminated sites human health risk assessment evaluation by this fusion-based model.

[image: image3.jpg]



(i) A Fusion based analytical toxicological model – Modified from the Joint Director Laboratories (JDL) model, which is flexible, intelligent and responsive to changes in the environment. A set of algorithm in various levels of fusion – executed continuously and autonomously in its environment. 

(ii) A process of combining complementary information from multiple sources to generate a single data set of Clusters of Tox data sets that contains a more accurate description of an event than any of the individual source data. 

(iii) Priority to be given to multi-dimensional analysis of these datasets than merely collection of such data. Potential applications and refinement in chemical toxicology assessment and contaminated sites risk assessment will be explored. 

Evaluation: More efficient integration of Data from a variety of sources for Next Generation Risk Assessment Applications (can be tied to National Academy of Sciences short term and long term recommendations from Chapter 5 – Towards a Unified Approach to Dose-Response Assessment.

Recommendations for Further Improvement: Move forward; breakout group members also recommended that this new approach to integrate data from various sources and databases should be evaluated in the context of practical applications in refining toxicological assessment and applications in risk assessments. 

Project Team: Asish Mohapatra from Health Canada Alberta Region to lead this project. Potential members from Toxicology – Applications, Reviews and Methodologies (T-ARM) working group from Contaminated Sites Division, Health Canada; 

Potential in-kind contribution of expertise from Texas Commission of Environmental Quality – Dr. Neeraja Erraguntla. 

Expert Advice may be drawn from Computational Toxicologists from TERA and Dr. Bette Meek from University of Ottawa (discussions to be taken place in the near future)

A potential deliverable of this phase of the project may be a report evaluating data fusion methodologies with some relevant chemical examples relevant to contaminated sites (to be discussed further). 

Case Study #25 - Tiered screening, including threshold of regulation, threshold of toxicological concern (TTC), relative potency – Pentene
Problem Formulation:  Screening values are needed for 1-hour exposures for air permitting for all chemicals emitted by industry, and resources are limited for developing such values.  

Method:  Use a tiered approach, evaluating higher tiers if the estimated exposure exceeds the limits based on the lower tiers.  The case study proposal focused on tier II, using the Threshold of Concern, a generic ESL based on extrapolation from LC50 data, and consideration of the Cramer class as a check.  Some breakout group members suggested that this approach and Case Study #6 (Screening –level assessment as used in the Sustainable Futures Pollution PreventionTM (P2 ) Program) could be compared and viewed as complementary approaches.

Recommendation:  Move forward, however, the group members recommended the following topics for further consideration by the project team to expand the project (if applicable and if relevant):
Further clarification may be required in design of the study and potential linkages to NAS Silver Book recommendations. The project team may wish to carry out a validation exercise and thereby potential linkages would be evaluated by comparative toxicity assessments (threshold of toxicology concern [TTC], Office of Environmental Health Hazard Assessment (OEHHA) acute inhalation Reference Exposure Levels (REL), ATSDR acute inhalation Minimum Risk Levels (MRL) and other toxicity values of chemical(s)). Some breakout group members also recommended expanding this project to include chemical clusters or groups of chemical.  Recommended this project to move forward.

Project Team:  Dr. Roberta Grant, Dr. Neeraja Erraguntla, TCEQ and colleagues

Other Case Study Proposals:

(More information and clarity may be required and potential linkages to NAS recommendations may be required)

Case study #6 – Screening Level assessment – as used in the Sustainable Futures TM Pollution Prevention (P2) Program 

The breakout group’s assessment was that more information may be required, including linkages to issues/recommendations noted in the Silver book.
Case study #14 – Apply AEGL methodology to develop acute exposure limit for silane 

This case study proposal was withdrawn by the Project Lead – Roberta Grant, TCEQ.
Case Study #27- DSL Screening Approach
This was a place-holder; no case study proposal was submitted, and so the case study was withdrawn from consideration.

New Case Study Proposal

This proposal was recommended by the chair of the breakout group F in consultation with other members. The ideas behind this project came out during the discussions of various proposals in the context of linkages between project outcomes and NAS Silver Book recommendations.

Problem Formulation: To evaluate series of toxicological values (e.g., Pesticide RfDs – Non genotoxic and OELs) and to identify all the health effects end points of all the RfDs, RfCs.

Method:  By using the Silver Book Model to conduct linear dose extrapolations exercise. Implications of applications of the results in the context of human health risk assessment. The evaluation may also lead into grouping/clustering of chemicals based on toxicity end points, mode of action related information (upstream effects), etc. Applications of results of this exercise may effectively link risk assessment, risk management and risk communication pertaining to these sets of chemicals.
Evaluation:  Move forward with the case study.
Project Team: To be developed in consultation with Breakout Group F members.

� Swartout J, Price P, Dourson M, Carlson-Lynch H, and Keenan R. 1998. A probabilistic framework for the Reference Dose. Risk Analysis 18(3): 271-282.
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