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Trends in application of VOI
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What is VOI?

= Difference in the payoffs associated with a decision made with and

without additional information

Decisions made on the basis of current level of information are

uncertain
— Non-zero probability decision is wrong
— Costs associated with wrong decision

= Compare improved payoffs to additional cost of additional

information
= EVPI - expected cost of uncertainty

= EVSI - expected reduction in uncertainty
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Objectives of Task Force

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).

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

= |dentify 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

= |dentify areas where continued methodological development in VOI techniques is
warranted @



Paper 1

= Audience:

— decision makers / health care payers considering comparative or cost-
effectiveness 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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= 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

— Methods for computing EVPI, EVPPI and EVSI } ‘greek”

— 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 @



Timelines for Task Force

Reports out for 1st round review August, 2017

Revisions based on comments
) September — November, 2017
received

Presentation at ISPOR Glasgow November 6, 2017 (ongoing)

Task Force meeting at ISPOR
November 7, 2017
Glasgow

Review round 2 January, 2018

Revisions based on membership
; January — March, 2018
review

Finalize reports March — May, 2018 @

Objectives for workshop

= Introduce the ISPOR VOI Task Force and set out timelines for papers

etc.
= Introduce the concept of VOI
= Describe the role of VOI in conditional reimbursement decisions

= Describe the use of VOI with different decision criteria (i.e. in
absence of cost/QALY threshold)

= Discuss potential barriers for using VOI

= Present and get feedback regarding possible future research

directions for VOI
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TASK FORCE PAPER 1

= Audience:

— decision makers / health care payers considering comparative or cost-
effectiveness 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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Types of healthcare decisions supported *

1. Research prioritization decisions

2. Reimbursement of technology, incl. conditional
reimbursement

3. Early technology/drug development decisions

Other types of decisions, e.g.:
—Value of subgroup information
—Outcomes based contracting
—Portfolio balance-risk
—Prioritizing update of systematic reviews



VOI for conditional reimbursement decisions

EMA’s Adaptive pathways: early market authorisation new drugs
Problem HTA organisations: premature evidence base

VOI analysis of help beyond yes/no reimbursement decisions

= Decision additional evidence worthwhile:
— Uncertainty about expected benefits
— Does the uncertainty matter & how much?
— Type of evidence most valuable
— Value of additional research vs costs of research

= Value of delaying adoption vs value of providing early access

Coverage decisions with evidence development

Approve

Reject

—) Could impact on the prospects of acquiring further evidence

—) Could restrict patient access to promising new technologies

Coverage with evidence development: overcomes the problems associated with

making coverage decisions under uncertainty

Approval with research |, ‘Yes’ decision until further research is completed

(AWR) and guidance is established
Only in research ‘No’ decision until further evidence establishes value
— Ce
(OIR) - Only approved for use within the context of

suitable research study

10



Framework for characterising uncertainty:

Value of
technology

* Expected cost-effectiveness
* Assessment of health opportunity costs

Irrecoverable
costs

* Sunk investment costs (e.g. capital costs)
« Learning curve profile

Evidential
uncertainty

* Assessment of uncertainty in evidence base
* Is additional research needed?

Decision
uncertainty

* Health consequences of uncertainty
* What type of research is needed?

—
Future

changes

* Anticipated future changes
* Price, additional evidence, new technology

Value of
early access

« Early access vs. costs of reversing decisions
*Value of research forgone by early access

Combined
assessment
establishes the
most
appropriate
policy choice:

r - Approve,
- Reject,
- OIR,

- AWR

Case study: EECP for chronic stable angina

Enhanced external counterpulsation (EECP) is a non-invasive procedure
used to treat chronic stable angina

Primary outcome is the symptomatic relief of angina symptoms

EECP has large initial upfront costs of treatment (£4,347 per patient), which

are irrecoverable once treated

EECP as adjunct to standard therapy vs.

standard therapy alone

One RCT showed evidence of improved
HRQoL at 12 months -

Uncertain whether HRQoL benefits are

sustained beyond 12 months

Long inflatable pressure cuffs are inflated and deflated
to increase blood flow to the coronary arteries
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Does more research seem worthwhile?

How uncertain is a decision to approve or reject the

technology?
Do the likely consequences of uncertainty justify further

research?
* NHB that could be gained if it could be resolved immediately

» Upper bound on potential benefits of more research
* ‘No’ decision can lead directly to guidance

Cost-effectiveness threshold at £20,000 per QALY
Incremental Probability Expected
Treatment NHB cost-effective consequences,
QALY (Em) QALY (Em)
EECP 1,405 (28.1) 0.428 9,287
Standard care - 0.572 (185.7) .

Is research possible with approval?

i. Type of evidence needed?
Can the research be conducted while technology is approved?

+ Importance of parameters (values that change the decision)
« Uncertainty in possible values (how likely to change)

+ NHB that are to be gained (expected consequences)

+ Determines whether AWR or OIR are possibilities

Expected consequences (QALYs)
1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000

8,127

0

(1) Incremental HRQoL benefits in first year
(2) Probability of sustaining HRQoL benefits in 3,860
subsequent years (group of elicited parameters) ’
(3) 2-year probability of repeat EECP sessions |(

9,287

Overall decision uncertainty (EVPI)
24
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Comparing decision options for EECP

Uncertainty | Value of
. Value of | resolved |evidence
EECP Approve OIR AWR Reject AWR at launch | at launch
Expressed in QALYs
Research
reaports in 11,391,001 | 1,397,192 | 1,393,578 | 1,389,596 | -3,614 | 1,400,288 | 3,096
years

* AWR not valuable due to significant irrecoverable costs associated
with EECP

* Values depend on time taken for research to report

Are the benefits of research greater than the costs?

i. Will the research be conducted?

ii. When will the results become available?

iii. How much uncertainty will be resolved?

iv. Costs of research

v. Impact of other sources of uncertainty

26
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Conclusions

* Value of information analysis allows us to assess the value
of research and policies most suitable to result in removing
the health consequences of uncertainty

* Policy analysis based on value of information analysis can
be used to consider the trade-off between the expected
benefits to current patients from early access and the
benefits to future patients from more research

Applications of
Value of Information
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Applications of VOI in different contexts

= VOl is relevant to a wide range of different types of health care systems
and decision-making contexts

= VOI theory can be expressed in terms of a generic utility function that does
not impose a specific metric of value on the decision-maker

= VOI can be applied using different objective functions that align with
different perspectives

— Net health or monetary benefit (Payer/Societal perspective/different
decision maker constraints)

— Clinical perspective (PCORI, SWOG)

— Revenue (manufacturer’s perspective)

Analytical Methods Emerging Good Practices

= Expected value of perfect information (EVPI):

EVPI(8)= Eg {max U(d,8)} — max E4{U(d, 8)}
deD deD

= Expected value of perfect parameter information (EVPPI):

EVPPI(6;)= Eg, [max Eg_e {U(d, 6;,6.)}] — max E¢{U(d, 8)}
' deD cl™ deD

= Expected value of sample information (EVSI):

EVSI= Ey [max Eg x{U(d, 8)}] — max Eg{U(d, 6)}
deD deD

15
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Clinical perspective

= Use standard methods of systematic review and meta-analysis
(or prior clinical study if only one study is available)

= Report uncertainty in the endpoint of interest
- Range of plausible values that the outcome can take (e.g. 95% Cl)

= |dentify the consequences that can result from this uncertainty and the likelihood of
these consequences occurring

- VOI aggregates the probability-weighted consequences to yield a net health
impact of uncertainty for each alternative intervention

= Specify a minimum clinical difference in outcomes required
- To account for other aspects of outcome not captured in endpoint
- Clinical practice unlikely to change without it

Effect of corticosteroids (CS) on mortality following
significant head injury

I I
Meta-analysis of existing evidence
Sterolds Control
Study deathsitotal deathsiotal OR  96%Ci
Alexander 1972 1655 2055 062 (028- 136) -
Rarsohoft 1972 a7y 1318 043 (011. 176) .
Faupet 1076 1667 1628 O0M (009- 060) -
Cooper 1979 26440 W27 122 (043-312) »
Hemesniems 1979 e 36083 093 (054- 134) .
Pits 1650 1147201 3874 124 (073-212 »
Sad 1981 aso 50 087 (031. 240 -
Srastanan 1933 4431 ATe0 083 (045. 156) ]
Giannotta 1964 umn e 115 (039- 342 .
Dearden 1585 3368 2162 184 (091-3749) L]
Chacon 1987 156 056 167 (D12-11374)
Zagers 1987 412 412 100 (018- 5486) .
Stubbs 1689 13104 254 140 (047. 416) .
Gaab 1904 19133 20138 091 (047-179) -
Grumene 1955 8175 49165 083 (051- 134) | |
Zarate 1905 aran w30
Summary OR [fixed effect analysis) 107 089.128) &
Summary OR (random effects analysis) 083 (0.71-1.18) ©
Baseline event rate (control arms of the trials) = 0.378 (95% ClI, 0.248 - 0.469)
Incidence in the UK = 8,800 per annum

17



Uncertainty in the health effects of CS following significant/;

head injury
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Assessing whether proposed research is worthwhile:{1'

%,
%,

» Was CRASH potentially worthwhile?
— CRASH cost £2.2m and expected to avoid 1,371 deaths
— CRASH offered £1,605 per death averted

» Should CRASH have been prioritised and commissioned?
— Not based on hindsight

— Comparison (based on similar analysis) with those proposals competing for limited
research resources

» Other aspects of outcome?
— Combining effects on mortality and disability
* Expected benefits of 8,946 QALYs
* £246 per QALY gained

» Are sufficient resource being devoted to research?
— If unable to fund proposed research that is potentially worthwhile (compared to other
use of the resources) then could improve health by allocating more resources to
research @

ST
Recommendations for minimal modelling approach {1

£

» Minimal modelling approaches may be used as a substitute for full modelling in
certain circumstances:

Good practice recommendation

Where VOl is applied without constructing a full disease
. |and/or decision-analytic model, the underlying structural
assumptions should be made as explicit as possible.

Consideration should be given to the likely impact that these
assumptions might have on the findings.

19



Manufacturer perspective

= VOI in product development lifecycle
= Used to assess which developments are potentially worthwhile

= Prioritise those that are potentially worthwhile
— Difference between value and R+D costs (NPV) or % of R+D costs (ROI)

= Explore different specifications
- More effective, benefits larger populations, reduce health care costs

= Update assessment during development
— Inform stop/go and disinvestment decisions

Conclusions

= VOl is relevant to a wide range of different types of health care systems
and decision-making contexts

= VOI should not be regarded as restricted to situations where full decision
modelling or estimates of cost-effectiveness are available

= Types of health care decisions supported by VOI include:
- Research prioritization decisions
- Reimbursement decisions in HTA
- Early drug/technology development decisions

- Other types of decisions e.g., value of subgroup information, portfolio
balance-risk over many projects, prioritizing the update of systematic
literature reviews

20



Value of Information

Barriers
Future research

Erik Koffijberg, PhD

VOI in practice

= VOI has large potential

= Which has not been fully realized yet...

— Outside of the UK, it is unclear to what degree the priorities
identified by CEA and VOI methods were translated into actual
research funding (Myers et al.,2011)

— While VOl is increasingly part of health economic evaluations ...
its uptake in real world decision-making remains limited
(Steuten et al., 2013).

— Large theoretical literature surrounding these techniques but
currently there is little evidence of their application in decision
making (Kent, et al., 2013)

— Rarely used to inform funding decisions (Carlson et al., 2013)

— Although VOI is described as best practice for handling decision
uncertainty, its application remains limited (Bindels et al.,2015)

21



VOI in practice — Known barriers

Listed in literature
Bindels, et al. (2016)
Adronis (2015)
Steuten, et al (2013)
Carlson, et al. (2013)
Myers, et al. (2011)
Claxton, et al. (2005)

1. WHY PERFORM VOI?
2. HOW TO PERFORM VOI?
3. WHAT IS THE IMPACT OF VOI?

VOI in practice — Known barriers

1. WHY PERFORM VOI?

» Policy makers do not think VOI is useful

= Unclear when performing VOI analysis if useful
and what complexity is required

= VOI does not capture all of the uncertainties

22



VOI in practice — Known barriers

2. HOW TO PERFORM VOI?

= Practical guidelines on how to perform VOI are
lacking

= Performing VOI is time-consuming

» Performing VOI is complex and requires
technical expertise

= VOI requires a WTP to be defined for the
relevant outcome

VOI in practice — Known barriers

3. WHAT IS THE IMPACT OF VOlI

= Unclear how VOI outcomes are actually used in
practice

= Policy makers find it difficult to interpret VOI
outcomes unless engaged early on and helped
to understand VOI methodology

= Not all optimal research designs, indicated by
VOI, are feasible in practice

= Unclear who should pay for additional research

23



VOI in practice — Your barriers

@ISPOR 22nd Int meeting (Boston) VOI-TF survey

What do you see as the main Practical Barriers to
conducting a VOI analysis?

VOI in practice — Your barriers

@ISPOR 22nd Int meeting (Boston) VOI-TF survey

What do you see as the main Practical Barriers to
conducting a VOI analysis?

Lack of
Vol Time
SXDElss required
to conduct No accepted
VOl WTP threshold

for outcome

Access to Complexity Lack of VOI does not Other
VOI tools of methods necessary incorporate

barriers
data all uncertainties



VOI in practice — Your barriers

@ISPOR 22nd Int meeting (Boston) VOI-TF survey
What do you see as the main barriers for Acceptance

of VOI?

L,
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VOI in practice — Your barriers

@ISPOR 22nd Int meeting (Boston) VOI-TF survey
What do you see as the main barriers for Acceptance

of VOI?
Decision makers

No clear Optimal VOI
criteria when designs may do not
VOI should not be feasible  understand VOI

be performe

Unsolved
2thodologic TP threshold
issues or outcome

Lack of Decision makers  Unclear who Other
uniform do not think would/should acceptance
barriers

VOI guidelines it's useful pay for research



VOI TF —= REPORTS 1 & 2

Report 1 - Gentle introduction to VOI

Addresses the WHY question, describes potential
IMPACT by indicating how to use VOI outcomes in
different types of health care decision problems

Report 2 - Technical details
on performing VOI

Addresses the HOW question
Describes practical and
efficient methods and tools

®

VOI TF = REPORT 2

Support for taking away practical barriers to
conducting VOI analysis

» Detailed description of all VOI steps

= Examples of publicly available VOI tools

= Discussion on the context in which
a) simplified VOI calculations / minimal modelling
b) efficient approximation of VOI outcomes

can be applied to reduce the required time for VOI
analysis and its complexity (e.g. SAVI, BCEAweb)

®
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Future research on VOI

Methodogical issues and evidence challenges

Future research on VOI

1. Developing VOI methods for complex situations

= EVSI for multidimensional design space may be
computationally challenging.
=  Explore methods to reduce this computational load

=  When evidence from a new study informs functions of
model parameters multi-parameter evidence
synthesis may be required to preserve the parameter
correlation.
= Compare different synthesis methods such as network

meta-analysis (Welton et al. 2015)

= RCTs for rare diseases are hard to implement due to
limited sample size.
=  Explore how evidence from multi-national studies may

inform the value of evidence and optimal resource allocation
across jurisdictions

27



Future research on VOI

2. Optimizing the value of research to reduce
structural uncertainties

= VOI measures are sensitive to uncertainty related to
model structure. The credibility of VOI outcomes
depends on the sources of uncertainty that have been
reflected in the underlying model or analysis.

=  The value of reducing structural uncertainty (the “expected
value of model improvement”) has been explored (Strong &
Oakley, 2014), but methods in this area are, in general
under developed.

Future research on VOI

3. ldentifying appropriate time horizons for
research decisions and future changes

= The time horizon for research decisions is unknown
since it is a proxy for uncertain future changes.
However, some assessment is required for estimating
VOI outcomes.
= Identifying the appropriate time horizon for research
decisions and incorporating uncertainty in the time horizon
is an area that has received little attention to date.
= Identifying expected relevant changes over this time
horizon (price changes of interventions, changes in
clinical practice, introduction of new technologies) all
impact VOI outcomes (Claxton et al. 2012).

28



Future research on VOI

4. Describing the relationship between evidence
from a new study and implementation
= Often it may be relevant to model the relationship
between strength of evidence from a new study and
implementation speed of the considered intervention.

= Currently, evidence to inform the shape of such a function is
limited (Kent et al. 2013)

This workshop uses polling!

WiFi: ISPORGlasgow
Password: IQVIA2017

Navigate to this session (ISPOR app): * ‘refoiminoes
»>Open the “ISPOR 2017” app
»Go to “Conferences”

> Select the Glasgow conference
»Go to “More”

> Select “Live Polling /| Q&A”

» Scroll down and select

“W7: VOI ANALYSIS...«

Or use a laptop:
https://myispor.cnf.io/sessions/xfep
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Questions

62
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