
Carlie LaLone, Ph.D.
Research Bioinformaticist
U.S. Environmental Protection Agency

Developing An International 
Horizon Scanning Approach 



• Named for the UM Biological Station in Pellston, MI where the 1st

Pellston Workshop took place in 1977
• High visibility topics/challenges in environmental 

sciences/regulation, often international in scope
• Attendance by invitation only; typically 40-50 experts representing the 

tripartite nature of SETAC
• “Sequestered” setting with long hours discussing/writing
• Usually 4-5 topic-oriented workgroups, each producing a 

chapter/journal article 
• Selection of topics typically made by Steering Committee, but this 

can limit scope for broad issues

SETAC Pellston Workshop Series



National Research Council Report “Toxicity Testing in
the 21st Century: a Vision and a Strategy”

Pellston Workshop “A Vision and Strategy for 
Predictive Ecotoxicology in the 21st Century”

Initial Publication describing the AOP Framework by
Ankley et al. (Environ. Toxicol. Chem. 29:730-741).

The Organisation of Economic Cooperation and
Development Publication “Guidance Document on
Developing and Assessing AOPs”

The Organisation of Economic Cooperation and
Development launches international AOP
development programme.

Soma Lombardo Workshop: “Advancing AOPs For
Integrated Toxicology and Regulatory Applications”

2007

2009

2010

2012

2013

2014 Release of the AOP Wiki

Joint Research Centre, Ispra Workshop: “AOP-
informed predictive modeling approaches for
regulatory toxicology”

2015

Evolution of the Adverse Outcome 
Pathway Conceptual Framework

An Adverse Outcome Pathway (AOP) is a conceptual framework that portrays existing knowledge 
concerning the linkage between a direct molecular initiating event and an adverse outcome, at a level 

of biological organization relevant to risk assessment. 
(Ankley et al. 2010. Environ. Toxicol. Chem., 29(3): 730-741.)

Relatively small 
community guiding 
the direction of the 

AOP framework

Horizon Scanning!!



Horizon Scanning
 Horizon scanning—a method of systematically searching for and 

identifying emerging trends, opportunities, and limitations that 
might impact the future directions of a defined subject

 Provides an opportunity to expand input from few contributors to 
many

 At a finer scale, research identification and prioritization exercises 
have been used to identify important and actionable research 
questions that can help align scientific effort with policy priorities

Example of Success: 
Boxall, A.B., Rudd, M.A., Brooks, B.W., Caldwell, D.J., Choi, K., Hickmann, S., Innes, E., Ostapyk, K., 
Staveley, J.P., Verslycke, T. and Ankley, G.T., 2012. Pharmaceuticals and personal care products in the 
environment: what are the big questions?. Environmental health perspectives, 120(9), pp.1221-1229.

Cited 997 times!!!!!



Setting the Stage for the Pellston Workshop

Phase 1 Phase 2 Phase 3



Open March 7th-June 30th 2016

Intro page
with links 
to key 
information



411 accessed the website
147 individual submissions
11 group submissions



Put most valuable 
information we wanted
to collect prior to the
main question collection
page



340 questions

This was helpful and 
many did provide rationale



Put least valuable 
information after the
main question collection
page in case the participant 
didn’t finish the questionnaire





97 People provided their name



The Team

Steering Committee Reach out Personally to Network

Workshop Co-chairs Senior Advisor Consultant



Advertise at professional meetings and through 
SETAC communications 
• Globe Article
• Member email list
• SETAC News letter



Adverse Outcome Pathway (AOP) Horizon Scanning Effort
SETAC is holding a Horizon Scanning effort to advance the science and application of the AOP framework.

Please take ~5 minutes (prior to June 30th) and submit your thoughts via this survey:

https://AOP.sawtoothsoftware.com/login.html

The survey will prompt you to:
Propose questions that consider key outstanding challenges or limitations
that must be addressed in order to realize the full potential of the adverse 
outcome pathway framework in research and regulatory decision-making.

In Promotion of the Horizon Scanning Effort:
Join one of the founders of the AOP Framework, Dr. Gerald Ankley, via webinar
as he describes the evolution of the AOP construct from its origin to present day!!
Title: “Evolution of the AOP Framework as a Tool Supporting Chemical Risk Assessment
In the 21st Century”
When: June 22nd, 2016
Time: 9:00 AM U.S. Central Standard Time Zone
Webinar: https://epawebconferencing.acms.com/med_seminar
Enter as a Guest*
Conference line: 1-866-299-3188 
Conference code: 529 5035 Join Dr. Gerald Ankley via Webinar

https://aop.sawtoothsoftware.com/login.html


Global Interest: Number of 
Horizon Scanning 

Participants

340 valid questions collected

Diversity of backgrounds: Participants by location, sector, and area of expertise



Phase 2: Theme Development
Steering Committee rank and prioritize questions

Horizon Scanning to Expert Ranking/Prioritization Exercise

Developed broad topics for ranking exercise
1. AOP networks
2. qAOP
3. Collaboration and communication of AOPs
4. AOP discovery and development
5. Extrapolation 
6. Exposure/toxicokinetics considerations
7. Application of AOPs

Removed questions that could be readily answered by an expert familiar with the AOP construct

Best-Worst Ranking Exercise



Best-Worst Ranking Exercise – Steering Committee

Challenge to get all Steering committee to participate



Output from Best-Worst Ranking Exercise
Questions from Horizon Scanning

Column for each expert participant Highest Ranked

Lowest Ranked

For Each Topic Area



Initial Question Categorization
 Developed broad topics to bin questions for ranking exercise

1. AOP networks
2. qAOP
3. Collaboration and communication of AOPs
4. AOP discovery and development
5. Extrapolation 
6. Exposure/toxicokinetics considerations
7. Application of AOPs

 Removed questions that could be readily answered by an expert familiar with the AOP construct – Included and 

answered in overview manuscript: Advancing the Adverse Outcome Pathway Framework – An international 

Horizon Scanning Approach (2017) Environmental Toxicology and Chemistry

– Example: What is the origin of the AOP framework?  Has the concept been peer reviewed?   Is there potential profit for the concept 

proposers?  How does the concept differ from established, peer-reviewed concepts of adverse effects?  Does the concept include 

possibilities of beneficial outcomes?





Sessions at Professional Meetings:
 Session at the 2017 SETAC NA meeting in Minneapolis 
 Session at the 2018 SOT meeting in San Antonio
 Session at the 2018 SETAC Europe meeting in Rome
 Session at the 2018 SETAC Asia Pacific meeting in Daegu

Publications: 
LaLone, C.A., Ankley, G.T., Belanger, S.E., Embry, M.R., Hodges, G., Knapen, D., Munn, S., Perkins, E.J., Rudd, M.A., Villeneuve, D.L. and Whelan, M., 2017. 
Advancing the adverse outcome pathway framework—An international horizon scanning approach. Environmental toxicology and chemistry, 36(6), pp.1411-1421.

Knapen, D., Angrish, M.M., Fortin, M.C., Katsiadaki, I., Leonard, M., Margiotta‐Casaluci, L., Munn, S., O'Brien, J.M., Pollesch, N., Smith, L.C. and Zhang, X., 
2018. Adverse outcome pathway networks I: development and applications. Environmental toxicology and chemistry, 37(6), pp.1723-1733.

Villeneuve, D.L., Angrish, M.M., Fortin, M.C., Katsiadaki, I., Leonard, M., Margiotta‐Casaluci, L., Munn, S., O'brien, J.M., Pollesch, N.L., Smith, L.C. and Zhang, 
X., 2018. Adverse outcome pathway networks II: network analytics. Environmental toxicology and chemistry, 37(6), pp.1734-1748.

Pollesch, N.L., Villeneuve, D.L. and O’Brien, J.M., 2019. Extracting and benchmarking emerging adverse outcome pathway knowledge. Toxicological 
Sciences, 168(2), pp.349-364.

Perkins, E.J., Ashauer, R., Burgoon, L., Conolly, R., Landesmann, B., Mackay, C., Murphy, C.A., Pollesch, N., Wheeler, J.R., Zupanic, A. and Scholz, S., 2019. 
Building and applying quantitative adverse outcome pathway models for chemical hazard and risk assessment. Environmental toxicology and chemistry, 38(9), 
pp.1850-1865.

Coady, K., Browne, P., Embry, M., Hill, T., Leinala, E., Steeger, T., Maślankiewicz, L. and Hutchinson, T., 2019. When are adverse outcome pathways and 
associated assays “fit for purpose” for regulatory decision‐making and management of chemicals?. Integrated environmental assessment and management, 15(4), 
pp.633-647.

Carusi, A., Davies, M.R., De Grandis, G., Escher, B.I., Hodges, G., Leung, K.M., Whelan, M., Willett, C. and Ankley, G.T., 2018. Harvesting the promise of 
AOPs: An assessment and recommendations. Science of the Total Environment, 628, pp.1542-1556.

Hecker, M. and LaLone, C.A., 2019. Adverse outcome pathways: moving from a scientific concept to an internationally accepted framework. Environmental 
toxicology and chemistry, 38(6), pp.1152-1163.

Workshops:
 Science with impact in an era of information overload (June 2021)
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