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Disclaimer

“The processes described and conclusions drawn 
from the work presented herein relate solely to 
the testing of methodologies and 
representations for the evaluation of benefit and 
risk of medicines. 

This report neither replaces nor is intended to 
replace or comment on any regulatory decisions 
made by national regulatory agencies, nor the 
European Medicines Agency.”

PROTECT is receiving funding from the European Community’s Seventh Framework 

Programme (F7/2007-2013) for the Innovative Medicine Initiative (www.imi.europa.eu)
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The 3 pillars of structured decision making

• Well-defined and transparent process

– PrOACT-URL (EMA benefit-risk methodology project)

• Guidance on how to conduct the various steps in 
this process

– IMI PROTECT benefit-risk group recommendations 
report 

– IMI PROTECT website and training materials 

• Supporting software

– ADDIS
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ADDIS – a brief history

• The development of ADDIS started in 2009 as part 
of work package 3.2 of the Escher project

• This has resulted in the development of ADDIS 1

• ADDIS 2 is a web-based redevelopment of the 
previous prototype desktop application

• ADDIS 2 is currently still under heavy development 
but the software in now becoming useable as an 
analytical tool

• Both ADDIS 1 and 2 are open source and freely 
accessible from our website www.drugis.org
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ADDIS 2: functional perspective
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ADDIS 2: technical perspective
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MCDA WEB INTERFACE 
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Illustrative case study

• We consider the problem of assessing the 
benefit-risk balance of regorafenib using 
the data available at the time of the initial 
marketing authorization application of this 
product

• All data used for this assessment were 
directly taken from the EPAR of this 
product (EPAR EMA/CHMP/403683/2013 
available from the EMA website)

• The value judgments provided throughout 
this example are hypothetical and do not 
reflect the opinion of the CHMP
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Overview of the decision problem
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Effects table
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Preference elicitation: scale ranges
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Preference elicitation: partial value functions
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Preference elicitation: ordinal trade-offs
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Preference elicitation: ordinal trade-offs
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Preference elicitation: ordinal trade-offs
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Results based on ordinal trade-offs
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Preference elicitation: exact trade-offs
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Preference elicitation: exact trade-offs
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Preference elicitation: exact trade-offs
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Preference elicitation: exact trade-offs
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Results based on exact trade-offs
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Concluding remarks

• Developing quantitative methods that are both 
theoretically sound and easy to use by decision 
makers has proven to be far from straightforward

• Our ultimate aim will be to arrive at methodologies 
that allow decision makers to simultaneously 
explore

– Imprecision in the preference statements (i.e. shape of 
the partial value functions, criteria weights)

– Uncertainty in the effect size estimates

– Uncertainty in the long-term clinical consequences

• We have started to develop a flexible set of tools to 
address all these aspects (www.drugis.org)

22



ACKNOWLEDGEMENT

23



Support

• The research leading to these results was conducted as part 
of the PROTECT consortium (Pharmacoepidemiological 
Research on Outcomes of Therapeutics by a European 
ConsorTium, www.imi-protect.eu) which is a public-private 
partnership coordinated by the European Medicines Agency.

• The PROTECT project has received support from the 
Innovative Medicine Initiative Joint Undertaking 
(www.imi.europa.eu)  under Grant Agreement n° 115004, 
resources of which are composed of financial contribution 
from the European Union's Seventh Framework Programme 
(FP7/2007-2013) and EFPIA companies’ in kind 
contribution.

24

http://www.imi-protect.eu/
http://www.imi.europa.eu/


ADDIS

ACADEMIA:

University Medical Center Groningen: Hans Hillege, Andrea Beyer, 
Gert van Valkenhoef, Joël Kuiper, Daan Reid, Connor Stroomberg

Erasmus University Rotterdam: Tommi Tervonen

University of Groningen: Bert de Brock 

EMA BENEFIT-RISK METHODOLOGY PROJECT:

Francesco Pignatti, Andreas Kouroumalis

FUNDING SOURCES:

The MCDA web interface was initially funded by TI Pharma project 
Escher and integrated in ADDIS 2 with funding from IMI GetReal. 
Further development and the creation of training materials is 
supported by IMI PROTECT.

25



References

• van Valkenhoef, G., Tervonen, T., & Postmus, D. (2014). Notes on ’Hit-And-Run enables 
efficient weight generation for simulation-based multiple criteria decision analysis’. 
European Journal of Operational Research, 239(3), 865-867.

• Tervonen, T., van Valkenhoef, G., Basturk, N., & Postmus, D. (2012). Hit-And-Run 
enables efficient weight generation for simulation-based multiple criteria decision analysis. 
European Journal of Operational Research, 224(3), 552–559.

• van Valkenhoef, G., Lu, G., de Brock, B., Hillege, H., Ades, A. E., & Welton, N. J. (2012). 
Automating network meta-analysis. Research Synthesis Methods, 3(4), 285–299.

• van Valkenhoef, G., Tervonen, T., Zwinkels, T., de Brock, B., & Hillege, H. (2013). ADDIS: 
a decision support system for evidence-based medicine. Decision Support Systems, 55, 
459–475.

• van Valkenhoef, G., Tervonen, T., Zhao, J., de Brock, B., Hillege, H., & Postmus, D. 
(2012). Multi-criteria benefit-risk assessment using network meta-analysis. Journal of 
Clinical Epidemiology, 65(4), 394–403.

• van Valkenhoef, G., Tervonen, T., de Brock, B., & Hillege, H. (2012). Algorithmic 
Parameterization of Mixed Treatment Comparisons. Statistics and Computing, 22(5), 
1099–1111.

• Tervonen, T., van Valkenhoef, G., Buskens, E., Hillege, H. L., & Postmus, D. (2011). A 
stochastic multicriteria model for evidence-based decision making in drug benefit-risk 
analysis. Statistics in Medicine, 30(12), 1419–1428.

26


