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AUDIENCE SURVEY
QUESTIONS
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Survey Question #1
1. What is your general assessment about the importance
of VOI in applied decision-making?
(e.g., in HTA, research prioritization / funding)
1.1 In the current situation, the
importance is:
A. High
B. Medium
C. Low
D. Not Sure

1.2 In an ideal world, the
importance should be:
A. High
B. Medium
C. Low
D. Not Sure
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Survey Question #2
▪ What do you see as the main Practical Barriers to conducting a
VOI analysis? (maximum 3 answers allowed)
A. Access to tools to conduct a VOI
B. Complexity of methods

C. Lack of expertise on VOI
D. Lack of necessary data
E. Time required to conduct a VOI analysis

F. VOI does not incorporate all uncertainties
G. No accepted WTP threshold for endpoint of interest
H. Other practical barriers
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Survey Question #3
▪ What do you see as the main barriers for Acceptance of VOI?
(maximum 3 answers allowed)
A. Lack of uniform VOI Guidelines/Roadmaps
B. Unsolved methodological issues in VOI
C. No clear criteria for when a VOI should be performed
D. Decision makers do not think it is useful

E. Optimal research designs indicated by VOI may not be feasible
F. Unclear who would/should pay for additional research
G. Decision makers do not understand VOI

H. The need to define a WTP threshold for the endpoint of interest
I.

Other
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Survey Question #4
▪ What would you need the most to be able to conduct a VOI
analysis? (maximum 1 answer allowed)
A. Training on VOI Basic Concepts w/case studies
B. Training on VOI Advanced Concepts w/case studies
C. VOI Consultation
D. VOI Analytical Software

E. Other
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People, Get Ready…
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Value of Information
Task Force
Introduction & Overview

Lotte M.G. Steuten, PhD

AGENDA
▪ Introduce Task Force
▪ Task Force’s Objective and Specific Aims
▪ Sneak preview of draft Task Force Reports
▪ Key Recommendations to date
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TASK FORCE OBJECTIVES
Develop good practice guidance for VOI analysis methods to:
▪ Characterize uncertainty and perform VOI
▪ Aid in presentation and interpretation of VOI results
▪ Reduce barriers to VOI implementation
▪ Improve patient and health system performance outcomes
The task force will follow directly on from the ISPOR-SMDM Modelling Good
Research Practices Task Force on Model Parameter Estimation and Uncertainty
(Briggs et al., 2012) and the methods used to address recommendations in the
ISPOR Good Practices for Performance-Based Risk-Sharing Arrangements Task
Force Report (Garrison et al., 2013).
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SPECIFIC AIMS
▪ Explain the importance of quantifying uncertainty and the value of further
research for research prioritization decisions
▪ Develop recommendations to assess when additional evidence is
required to reduce uncertainty in decision making

▪ Identify key steps and recommendations for good practices of performing,
reporting, presenting and interpreting results of VOI analysis
▪ Provide clarity on how results of VOI analysis can be embedded into
decision making processes

▪ Develop recommendations for use of VOI in jurisdictions that do not use
cost-effectiveness information
▪ Identify areas where continued methodological development in VOI
techniques is warranted
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TASK FORCE REPORT 1
▪ Audience:
– decision makers / health care payers considering comparative or costeffectiveness analysis to inform their decisions
– stakeholder groups making research prioritization decisions across a
range of priority areas
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TASK FORCE REPORT 1
▪ Audience:
– decision makers / health care payers considering comparative or costeffectiveness analysis to inform their decisions
– stakeholder groups making research prioritization decisions across a
range of priority areas
▪ Content:
– Decision making under uncertainty and the role of VOI analysis
– Definition of VOI concepts and terminology
“lay terms”
– Overview of the steps to conduct a VOI analysis
– Types of healthcare decisions supported by VOI analysis
– Implications for research and policy decisions
• with discussion of/references to examples
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TASK FORCE REPORT 2
▪ Audience: methodologists or analysts charged with undertaking VOI
analysis to inform decision making
▪ Content:
– Characterizing the sources of uncertainty for VOI
– Key concepts, definitions and notation of VOI
“greek”
– Methods for computing EVPI, EVPPI and EVSI
– Reporting of VOI results
– Other considerations
• minimal modelling describe how to monetize the value of further research
• relevance of VOI in different contexts

– Resources, skills and software
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SO, WHAT IS VOI ANALYSIS?
CONCEPTUALLY
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VOI ANSWERS 2 KEY QUESTIONS
1. Which technology should be adopted into clinical practice given
existing evidence and uncertainty surrounding outcomes and
costs?
2. Is additional evidence required to support the use of the
technology?
–
How uncertain are the expected benefits?
+
∆ Costs

+

-

∆ QALYs
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VOI ANSWERS 2 KEY QUESTIONS
1. Which technology should be adopted into clinical practice given
existing evidence and uncertainty surrounding outcomes and costs?
2. Is additional evidence required to support the use of the technology?
–
How uncertain are the expected benefits?
–
Does this uncertainty matter? (Will it change the adoption
decision?)
+
∆ Costs

WTP for additional QALY

+

-

∆ QALYs
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VOI ANSWERS 2 KEY QUESTIONS
1. Which technology should be adopted into clinical practice given
existing evidence and uncertainty surrounding outcomes and costs?
2. Is additional evidence required to support the use of the technology?
–
How uncertain are the expected benefits?
–
–

Does this uncertainty matter? (Will it change the adoption decision?)
How much does it matter (Consequences of getting it wrong?)
+
WTP for additional QALY

∆ Costs

$200.000
$100.000

+

-

∆ QALYs
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VOI IS A FUNCTION OF
1.

Probability decision based on existing information will be
wrong (probability of error)

2. Consequences of a wrong decision
– health benefit forgone and healthcare costs
3.

Effective lifetime for the intervention

4.

Size of the beneficial population over useful lifetime of the
intervention
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STEPS IN UNDERTAKING VOI
1

• Conceptualizing the decision problem

2

• Determining the effective lifetime of intervention and beneficial population

3

• Characterizing sources of uncertainty in current evidence base

4

• Undertaking PSA to determine decision uncertainty

5

• Calculating EVPI and comparing with costs of research
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STEPS IN UNDERTAKING VOI
1
2
3
4

5
6
7
8

• Conceptualizing the decision problem
• Determining the effective lifetime of intervention and beneficial population
• Characterizing sources of uncertainty in current evidence base
• Undertaking PSA to determine decision uncertainty
• Calculating EVPI and comparing with costs of research
• If EVPI < Costs of research STOP
• If EVPI > Costs of research CONTINUE

• Estimating the value of specific types of research and their design

• Reporting and interpretation of VOI results
26

KEY TASK FORCE RECOMMENDATIONS
1. Conceptualizing the decision problem and decision-model
– Should be determined by the decision problem; NOT by data availability
– Anything not captured in model structure or parameters will not be
captured in VOI
2. Estimating beneficial population over effective lifetime intervention
– Beneficial population should be calculated based on the prevalent and/or
incident cohorts as appropriate given the decision problem

– Beneficial population should be reduced by the number of patients to be
enrolled in a future study as they will generally not benefit from the
information yielded
– Justification for the effective lifetime should be stated explicitly and the
impact of alternative durations on the VOI results should be explored in a
26
scenario analysis

KEY TASK FORCE RECOMMENDATIONS
3. Characterizing sources of uncertainty for VOI
– Parameter uncertainty and data synthesis: For every (set of)
parameter(s) for which data are synthesized, the applied synthesis
technique should be made explicit, and any uncertainty induced by the
technique used should be quantified and included in the VOI analysis.
– Structural uncertainty and alternative assumptions: Techniques used
to handle identified structural uncertainties should be made explicit.
• When parametrization is not feasible and data for model selection or
averaging is lacking, scenario analysis eliciting plausible weights is
recommended and a distribution for these weights should be used in a
model averaging step and in the subsequent VOI analysis.
• The discrepancy approach is recommended when a formal
quantification of the impact of (separate) modelling choices is required,
or guidance is needed on the value of further model improvement. 27

KEY TASK FORCE RECOMMENDATIONS
4.

Reporting and interpretation of results
– Results of VOI analysis should be used with the understanding that a positive
EVP(P)I is a necessary but not sufficient prerequisite to deciding that further
research is valuable.
– Population EVP(P)I estimates should be compared to the expected costs of
research on all or specific (groups of) parameters
– EVSI estimates for each possible study design should be compared to the
expected costs of the study
– Other factors with potential relevance to decisions that should be considered
are:
• likelihood that research will be undertaken if an intervention is generally
funded compared with being funded only in the context of research;
• the extent of irreversible costs being incurred in delivering a new intervention
• whether other information of relevance is likely to emerge over time
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Uncertainty and VOI
The Case of
Cost-Effectiveness
Analyses

James F. Murray, PhD

VOI and the Case of CEA
▪ Cost-effectiveness analysis (CEA) is an important tool in
assessing the value of a new technology.
▪ Assessing uncertainty and its effects on CEA is a critical
element of CEA and the subsequent decision.
▪ Value of Information (VOI) can be an informative part of
analysis albeit there are challenges for characterizing
uncertainty in the VOI and cost-effectiveness analyses.
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VOI Concepts
▪ Net Health Benefit (NHB) is the health benefit of a technology
or intervention. In a CEA this is expressed by the Quality
Adjusted Life Year (QALY) (i.e., survival & quality of life).
▪ Net Monetary Benefit (NMB) is the cost of achieving a NHB
against a pre-determined Cost-Effectiveness Threshold
▪ Cost Effectiveness Threshold (CET) - A Cost-Effectiveness
Threshold (CET) must be assumed to conduct the VOI
analysis if NMB is the objective function. Comparisons
between various assumed CET thresholds is common.
▪ EVPI=Expected Value of Perfect Information - the expected
value of eliminating all uncertainty. EVPI is the expected
opportunity loss associated with uncertainty. It places an
upper limit on the value of further research. (Claxton and
31
Posnett, 1996; Claxton, 1999).

VOI Concepts (2)
▪ EVPPI, expected value of partial perfect information - the
expected value of eliminating uncertainty in a subset of
parameters. EVPPI is a necessary condition for ruling out
research on a particular (subset of) parameter(s).
▪ EVSI, expected value of sample information - the expected value
of having additional information from a specific sample or study
which reduces but does not eliminate uncertainty. This is used
to inform research design.
▪ ENBS, expected net benefit of sample information - the
difference between EVSI and the costs of acquiring sample
information. ENBS represents the net payoff to the proposed
research study.
▪ EVPI, EVPPI and EVSI may be used for determining the ENBS
based on comparisons between expected NHB or NMB and
32
costs of future research projects.

A brief example of a few “Basic Concepts”
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EECP for Angina

Centre for Health Economics
\\\\





EECP is a non-invasive procedure
used to treat chronic stable angina
Long inflatable pressure cuffs are
wrapped around the patient’s
calves, lower thighs and upper
thighs






The cuffs inflate and deflate to increase
blood flow to the coronary arteries
Typically involves 35 hours of therapy
The primary outcome is the
symptomatic relief of angina symptoms
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If the uncertainty could be resolved
(perfect information), the decision
maker would choose to maximise
the net benefits for each realisation
of uncertainty:
max j NB  j,θ 

But true realisations are unknown,
so average over all possible values:
Eθ max j NB  j,θ 

Population EVPI (£ million)

Is More Evidence Required?



EVPI = NB (perfect) – NB (current)



Maximum value of additional research



Societal value = EVPI per patient *
Number of patients who can benefit

£120

Adopt
EECP

£100
£80

Reject
EECP

£60
£40
£20
£0
£0

£10,000 £20,000 £30,000 £40,000 £50,000

Threshold for cost-effectiveness

In UK, no. of patients who can benefit:
P0 ≈ 68,000
It ≈ 5,000 per year
EVPI @ £20,000 per QALY ≈ £11035m

Claire McKenna, PhD, Karl Claxton, PhD, Addressing Adoption and Research Design Decisions Simultaneously: The Role of
Value of Sample Information Analysis. Center for Health Economics EEW Seminar, University of York 11th November 2010

What Type of Evidence is Required? of

Centre for Health Economics

Evic

Population EVPI (£ million)



EVPPI considers the value of particular elements of the decision problem in
order to direct and focus research towards those areas where the elimination
of uncertainty has the most value
3 groups of uncertain parameters:
£120
HRQoL benefits in first year after EECP;
£100
Probability of sustaining HRQoL benefits
£80
in subsequent years;
Probability of requiring repeat (top-up)
£60
EECP sessions.
£40

£20
£0
£0

£10,000 £20,000 £30,000 £40,000 £50,000

Threshold for cost-effectiveness
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Value of Alternative Research Designs




EVSI provides the value of a decision based on having additional sample
information
It predicts possible sample results that would be obtained from a study with a
sample size of n

How it works
 Since the actual results of
(1) Sample from the prior distributions,
each sample are not known
e.g. QOL ~ Beta(α = 3.64, β = 47.14)
in advance, we average the
maximum expected net
(2) Predict possible sample results for size n,
benefits over the distribution
nQOL ~ Binomial(QOL, n)
(3) Form predicted posterior results for each sample, of possible sample results
QOL’ ~ Beta((α+nQOL), (β+n-nQOL))
Expected NB of the proposed
design with sample size n 37

EVSI for Different Sample Sizes
Individual patient EVSI

£1,000

EVPI = £984

Threshold = £20,000 per QALY

£900
£800
£700
£600
£500

EVPI = £441

£400

Threshold = £30,000 per QALY

£300
£200

Threshold = £10,000 per QALY

£100

EVPI = £84

£0
0

200

400

600

800

1,000

Sample size (n)

1,200

1,400
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The Uses of
Value of Information

Anirban Basu, PhD

Multiple Perspectives
▪ VOI theory can be expressed in terms of maximizing a
generic utility function

▪ VOI methods can be applied using different objective
functions that align with different perspectives
– Net monetary benefits (Payer’s/Societal perspective)
– Clinical perspective (PCORI, SWOG)
– Revenue (manufacturer’s perspective)
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VOI for PCORI Investments
▪ Section 1181(d)(1) of the ACA specifies that
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VOI for PCORI Investments

Value of Information (VOI) Analysis
REQUEST FOR PROPOSAL
RFP # PCO-VOIANALYSIS
Revised: December 13, 2016

Purpose
PCORI is seeking proposals of organizations and their proposed work plan to develop or adapt an
existing decision model designed to determine the added value to society of evidence resulting from the
conduct of a trial that compares three drugs used as second-line treatments for type 2 diabetes mellitus
when glycemic control cannot be maintained with metformin alone.
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Prioritization within SWOG
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Goals
• Evaluate a structured approach to prioritizing cancer
research using stakeholders with SWOG.

• Evaluated proposals from the Breast, Genitourinary and
Gastrointestinal Disease Committees with SWOG
• 9 Phase II or Phase III randomized trials selected for
pilot

Bennette et al. 2016
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Summary of 9 trials
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EVSI
• Current level of decision uncertainty (i.e. Probability of
making a suboptimal treatment decision based on
current knowledge)
• The consequence of making sub-optimal treatment
decision in terms of patients’ life expectancy, quality of
life, and/or health care costs

• How much new information would be collected in the
trial, and how that impacts decision uncertainty
• The number of future patients likely to face the
decision.
Bennette et al. 2016
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EVSI
• Current level of decision uncertainty (i.e. Probability of
making a suboptimal treatment decision based on
current knowledge) – PRIOR INFORMATION

• The consequence of making sub-optimal treatment
decision in terms of patients’ life expectancy, quality of
life, and/or health care costs – DECISION MODEL
• How much new information would be collected in the
trial, and how that impacts decision uncertainty SIMULATION
• The number of future patients likely to face the
decision. – REGISTRY DATA
Bennette et al. 2016
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MINIMAL MODELING FRAMEWORK

Bennette et al. 2016
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VOI RESULTS

Bennette et al. 2016
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VOI Results Affecting Decisions
• On-going work
• Previous work showed that such information does
influence decision-making:
• 7 stakeholders indicated
the results modified
their rankings,
• 9 stated VOI data were
useful,
• All (13) indicated they
would support its use in
future prioritization
processes
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Portfolio Visualization
What’s happening

Circle size is proportional to sample size of the proposed trial. Red
bubbles not funded; green bubbles funded.
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Portfolio Visualization
What’s could happen

Circle size is proportional to sample size of the proposed trial. Red
bubbles not funded; green bubbles funded.
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VOI could be potentially applied to Product
Development Lifecycle
• Borrow many concepts from existing VOI literature
• Need to explicitly account for Regulatory Success
• Need to explicitly account for Commercial Success
• Manufacture perspective
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Second Panel on CEA recommendations
• Recommends VOI to guide decision making under
uncertainty
– Likelihood of conducting research
– Irreversible costs being incurred in delivering new
intervention

– Likelihood of future information
• Impact Inventory Table
– To accommodate multiple perspectives
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Next Steps
▪ Working meeting at ISPOR Boston to finalize draft reports
▪ Both reports will be out for 1st review end of June 2017
▪ Revisions
▪ 2nd (final) review early Sept 2017
▪ Presentation of final task force reports at ISPOR European
Congress, Glasgow, Nov 2017
▪ Expected publication Q1 2018.
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QUESTIONS?
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AUDIENCE SURVEY
RESULTS
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Please JOIN our Task Force Review Group

1.
2.
3.

Go to the ISPOR homepage:
www.ispor.org .
Click on the GREEN TASK FORCE menu
at the TOP of the homepage
Select JOIN on the pull-down menu.
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THANK YOU!
FORUM SLIDES are AVAILABLE!

http://www.ispor.org/Event/ReleasedPresentations/2017
Boston

Or via the ISPOR Boston App
Or on the VOI Task Force webpage
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