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95% clinical failure for new drugs that 
appear safe & effective in animal tests



“Most of this failure is due to the 
limited predictive value of 

preclinical models of disease” 
(Plenge et al. Nat Rev Drug Discov. 2013; 12: 581‐94)



“We have moved away from studying 
human disease in humans… The problem is 

that it hasn’t worked, and it’s time we 
stopped dancing around the problem… 

We need to refocus and adopt new 
methodologies for use in humans to 

understand disease biology in humans.” 
- Elias Zerhouni, MD
Former NIH Director
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Advances in science are yielding 
more predictive tools

https://www.gov.uk/government/publications/non‐animal‐
technologies‐in‐the‐uk‐a‐roadmap‐strategy‐and‐vision



UK ‘non-animal technologies’ roadmap



– Francis Collins, MD
Director, NIH

“I predict that 10 years from now, safety 
testing…will be largely carried out using 
human biochips that are loaded with 
cells accurately representing heart, liver, 
kidney, muscle, brain, and other tissues. 
This approach…will mostly replace animal 
testing…giving results that are more 
accurate, at lower cost and with higher throughput.”

U.S. National Research Council (2007) 
“envisions a new toxicity testing system
that evaluates biologically significant 
perturbations in key toxicity pathways 
using new methods in computational 
biology and a comprehensive array of 
in vitro tests based on human biology.”

Advances in science are yielding 
more predictive tools



* The views expressed in this article are those of the authors and do not 
necessarily reflect the views or policies of their organizations.

Engaging scientists to shape a new ‘human-
specific’ paradigm for medical research



Engaging scientists to shape a new ‘human-
specific’ paradigm for medical research

“We suggest a new conceptual 
framework … with research focused 
on human-specific models to 
understand disease pathways at 
multiple biological levels that are 
analogous to adverse outcome 
pathways.” 



AOP concept



OECD AOP development program & 
open-access knowledge management tools



AOP online e-learning course

https://aopwiki.org/training/wiki/

1. Intro and Review of AOPs and AOP‐KB 
2. Characteristics and Good Practices 

• Assembling information 
• Characteristics of KEs, MIEs, AOs, KERs 

3. Introducing the AOP Wiki
4. Development and Review Process 

• OECD AOP development and review process 
5. Registering on the AOP‐Wiki 

• Access and use of the AOP‐Wiki site 

6. Entering Information: Step‐by‐Step Training
7. References 



A Human-Specific Approach 
to Disease Research

European Union  | North  America  | South America  | Asia-Pacific  

SCIENTIFIC SERIES



European Workshop
8-9 December 2015  |  Brussels

• Keynote lecture
• Alzheimer’s disease
• Asthma & COPD
• Autoimmune disease
• Liver disease 
• Research funding programs
• Toward a pathway approach to human 

disease re search

Financial support for the BioMed21 European workshop and 3 disease review grants was provided by World Animal Protection



Brussels Workshop High-Level Conclusions

• Continued reliance on animal 
models unlikely to improve clinical 
translation

• Adapt the AOP concept to provide a 
mechanism‐based framework for 
describing human disease patho‐
physiology for biomedical research



Brussels Workshop High-Level Conclusions

• Need to develop 21st century disease‐specific research roadmaps 
focused on understanding pathophysiologies & leveraging 
human‐specific models (HSI/HSUS open funding call at hsi.org/rfp)

• Enhanced strategies to collect 
human biological material &
clinical information from 
large patient cohorts to 
increase understanding of disease
& assist validation of new in vitro/in silico 
models (involvement of patient groups)

• Augmented support for systems biology & bioinformatics tools

• Obligatory open‐access publication & data sharing for all publicly funded 
research, e.g., common global knowledgebase (OECD AOP KB) 



Brussels Workshop High-Level Conclusions

• Overarching strategic frameworks are 
essential to guide science policy & funding 
to areas that need further development & 
coordinate related activities

• Funding should be focused on acquiring 
critical human information & developing/ 
validating human‐specific tools (vs. new 
or ‘improved’ animal models)

• Enhanced research coordination among 
key economies, e.g., US Tox21 model or 
EU joint programming initiatives 

• Challenge conservativism within funding 
bodies, among journal editors/reviewers 
& within the ‘mainstream’ bioscience 
community generally



North American Workshop
26-27 June 2017  |  Washington, DC

Venue
• National Institutes of Health

Organizing Committee
• Drs Chris Austin & Dan Tagle, NIH/NCATS
• Dr Brian Berridge, GSK
• Dr Warren Casey, NIH/NIEHS
• Dr Suzy Fitzpatrick, FDA
• Dr Robert Kavlock, EPA
• Dr Kate Willett & Troy Seidle, HSI/HSUS

“A HUMAN PATHWAY-BASED APPROACH 
TO DISEASE & MEDICINE”



North American Workshop
26-27 June 2017  |  Washington, DC

Agenda
• Issues with disease models & drug pipeline
• Big data: information > knowledge > action
• The present: pathway‐based tools & approaches
• The future: role of funding bodies, 

regulators & pharma
• Round‐table discussion

“A HUMAN PATHWAY-BASED APPROACH TO DISEASE & MEDICINE”

https://ntp.niehs.nih.gov/pubhealth/evalatm/3rs‐
meetings/biomed21‐2017/index.html



South American Workshop
29-30 May 2017  |  Rio de Janeiro

“EMERGING TOOLS FOR PATHWAY-BASED 
HUMAN BRAIN RESEARCH” 

Venue
• D’Or Institute for Research and Education

Draft Agenda
• BioMed21 overview
• Organoid/mini‐brain models 
• Human iPS‐derived models
• Microphysiological models
• ‘Omic tools
• Round table discussion: toward a strategic 

science agenda for human‐specific brain 
research and infrastructures



South American Workshop
29-30 May 2017  |  Rio de Janeiro

“EMERGING TOOLS FOR PATHWAY-BASED 
HUMAN BRAIN RESEARCH” 

Workshop outputs
• Flash report for swift dissemination of key 

discussions and conclusions 
• Publication of slides and video clips (with 

presenters’ approval) online 
• Preparation of workshop report as manuscript 

for open‐access publication
• Possible oral presentation at 10th World Congress 

on Alternatives (August in Seattle)
• Ongoing dialogue with Brazilian funding bodies 

and politicians re. input into future funding calls 

Medical researchers and stakeholders call for a comprehensive strategy to improve our mechanistic 
understanding of human disease and support the development of human-specific models to 
accelerate the identification and successful translation of new treatments to the clinic.  

BioMed21:*
A*Human*Pathways*Approach*to*Disease*Research
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WORKSHOP Flash REPORT 



Let’s begin!


