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Abstract

Patient-level evidence obtained from clinical trials is essential in assessing the cost-
effectiveness of health care technologies. Given the increasing demand for primary evidence
and limited public resources for health care research, research funding organisations are
routinely called to make decisions on which clinical trials to fund. Such decisions need to be
informed by evidence on the likely costs and benefits of competing research programmes.
Two main analytic approaches have been proposed to provide such evidence, ‘payback of

research’ and ‘value of information’.

This work applied the ‘payback’ and ‘value of information’ methodologies to case studies
representing proposals for clinical trials in cancer. This application gave estimates of the
value of undertaking the trials and offered an insight into the strengths, limitations and

usefulness of the methods.

‘Payback of research’ and ‘value of information’ can help with different funding decisions in
the context of different funding streams, they are practical to undertake and can be readily
incorporated into the existing research funding processes. It is suggested that the methods
should be introduced and used as part of existing deliberative processes, to provide
additional assurance that limited public resources are allocated to clinical trials which are

likely to result in benefits to the population.
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PART I. Background

The first part of this thesis aims to provide the background to the topic. The part consists
of Chapters 1 to 3. Chapter 1 discusses the role of primary evaluative research studies—
such as clinical trials—in producing evidence for health care treatment adoption
decisions, summarises the main sources of funding for such research and looks into the

need for priority-setting among competing research programmes.

Chapter 2 discusses main aspects of priority-setting for evaluative research, distinguishes
between deliberative and analytic approaches to priority-setting, describes analytic
models put forward to assist with this task and categorises these models into two

overarching frameworks: ‘payback of research’ and ‘value of information’.

These frameworks are the focus of the last chapter of Part I, Chapter 3, which describes
and discusses ‘payback of research’ and ‘value of information’ with regards to their aims,

rationale, main components and methods by drawing on the relevant literature.



CHAPTER 1. Introduction and project aims

This chapter seeks to introduce concepts relevant to the topic of interest, specify the

research question and aims of the present work and outline the structure of this thesis.

1.1. Health care service provision and applied clinical research

The primary aim of health care systems around the world is to tackle disease and improve
the health and wellbeing of the populations they serve’. Towards this aim, health care
systems set up elaborate structures through which they make available a wide range of
services, treatments and procedures—collectively known as health technologies—aiming

to prevent, treat and rehabilitate?>.

Concerns over the fact that many commonly used technologies may be, in practice,
ineffective or even harmful, have prompted the recognition that health care services
provided to the population should be of proven effectiveness*”. At the same time, efforts
to contain rapidly growing health care expenditure®’ and the acknowledgment that
needs are infinite but resources to fulfil them are limited, have led to the introduction of
a further criterion: provided technologies must also be ‘cost-effective’, that is, they must

represent efficient use of limited resources>°.

Information on health technologies’ effectiveness and cost-effectiveness is nowadays

used routinely to inform decisions on which treatments to adopt and provide to the

11-14

population®"". Such information, often called secondary evidence, is provided by health

technology assessment studies, which evaluate the health and economic impact of



introducing and using a technology in clinical practice. Key input in such studies is

primary, patient-level evidence generated through applied clinical research®*>°.

In contrast to basic research, which aims to generate general knowledge per se, applied
clinical research is carried out to address specific questions. Such research encompasses a
variety of activities, including studies on disease management, health care service
delivery and evaluation of treatments and interventions®’. Applied research that aims to
generate primary, patient-level evidence on the effectiveness of health care technologies

15,17
h

is often referred to as primary evaluative researc . With respect to their design,

118 In observational

primary evaluative studies are either observational or experimenta
studies, such as case-control and cohort studies, researchers aim to observe the course of

a disease without intervening to alter its natural progression by providing a treatment,

with a view to identifying possible associations between disease and exposure.

On the other hand, experimental studies are experiments where the investigators
intervene to prevent or alter the natural progression of a disease by providing patients
with a treatment and observing its impact. The most common form of experimental
studies—and the most important type of primary evaluative research—are clinical

. 19;2
trials'¥%°,

1.2. Clinical trials

The primary aim of clinical trials is to generate and provide evidence on treatments’
efficacy (i.e. whether the assessed treatment works under ideal conditions) and

effectiveness (i.e. whether the treatment is expected to work in routine clinical



practice)”’. In doing so, trials assume different forms and employ different design

characteristics. Studies of a particular design—randomised controlled trials (RCTs)—have

p.673]

been described as “the crown jewel”zz[ and the “archetypal primary research

#4[p.7]

methods in clinical research, and they are considered as the best source of primary

evidence for assessing and comparing health technologies'®?¥*

. The special status of
RCTs in providing primary evidence on treatments’ effectiveness warrants looking into

such studies in more detail, with respect to their design characteristics and phases.

1.2.1. Design characteristics of randomised controlled trials

RCTs present a number of distinctive design characteristics. First, such studies typically
involve two or more ‘trial arms’, that is, distinct groups of participants who receive
different treatments. Typically, one (or more) group(s) are given the treatment(s) of
interest, with other groups receiving the best alternative treatment, placebo, or no
treatment at all*®. A second key characteristic relates to the way in which participants are
allocated to trial arms. In RCTs, this is typically done by using random allocation
methods?®. Random allocation of participants ensures that trial arms are as similar as
possible with respect to their participants’ characteristics, and reduces the chance of

20;27

invalid comparisons due to dissimilar patient groups®“’. Last, RCTs differ in whether or

not participants and investigators are aware of the trial arm they are assigned to, known

126

as ‘blinding’””. ‘Blinding’ for both patients and investigators is expected to alleviate

possible psychological factors that may affect patients’” compliance and response to
treatment, and removes the possibility that patients whose trial arm is known to the

investigators may be treated differently?%22,



1.2.2. Clinical trials according to phase of drug development

A wide range of preventive and curative health care services and treatments can be
investigated in clinical trials. Trials assessing pharmaceuticals are distinctive in that they
typically involve phases representing specific stages in drug development. Four phases

are commonly distinguished; these are summarised in Table 1.1.

Table 1.1: Phases of experimentation in clinical trials of pharmaceuticals

Trial phase Aim

Phase | Investigation of clinical pharmacology and toxicity
Phase Il Initial investigation of treatment efficacy

Phase Il Full-scale evaluation of treatment effectiveness
Phase IV Post treatment evaluation and marketing surveillance

In phase | trials, the experimental drug is given to humans for the first time. The objective
of such trials is to assess the drug’s safety, determine the maximum tolerated dose which
can be given to patients without causing serious side effects and establish the optimal

202529 phase | results

dose schedule, should the assessment continues into the next phase
are scrutinised to verify if the drug meets predetermined safety thresholds and can be

further evaluated in a phase Il trial.

Phase Il trials are aimed as the first investigation of a treatment’s efficacy. When more
than one drug is assessed, phase Il trials also serve as a screening process, to filter out
drugs that are considered ineffective or potentially unsafe. Traditionally, such trials make
use of conventional non-randomised designs; nonetheless, randomised phase Il trials—

where participants are randomly assigned to different treatment arms—are becoming




2030 pata obtained from phase Il trials inform decisions on whether

increasingly common
the experimental drug appears effective enough to be taken forward into the next

stage—a phase lll trial.

Phase Il trials seek to carry out the first full-scale assessment of the investigated
treatment(s). Such trials aim to provide definitive evidence on a drug’s effectiveness and,
increasingly, they provide information on patients’ use of health care resources
associated with the assessed treatment(s)3l. Phase Il trials usually involve hundreds, or
even thousands, of patients which are often followed up for several years. Employing
great numbers of patients helps to attain high levels of statistical power and increases the
capacity to detect clinically relevant differences between treatments, but, on the other
hand, it increases the study’s cost®%. Given the above, RCTs are considered to be “the

most rigorous and expensive type of clinical investigation”21[p'3].

Often, a further step in the drug assessment sequence involves conducting a phase IV
trial. Such trials are carried out to monitor the long-term impact of treatments on
morbidity and mortality, as well as to identify possible side effects. Typically phase IV
trials take place after the treatment has been licensed and involve monitoring cohorts of

patients which have been given the treatment over extensive periods of time®.

1.2.3. Pragmatic clinical trials

A distinction between phase Ill trials is often made with regards to the purpose of the

trial and the type of evidence generated from it. In this respect, phase Il trials have been

»33;34

classified as ‘explanatory’ or ‘pragmatic . As Schwartz and Lellouch® explain,



explanatory phase Il trials aim to advance scientific knowledge and explore whether a
drug is efficacious under ideal conditions. On the other hand, pragmatic phase Ill trials
aim to determine a treatment’s effectiveness by investigating whether the drug would
work in routine clinical practice, and establishing the ‘real world’ benefits and resource

use associated with it>%3>3¢

. Although pragmatic trials are a preferable source of primary
patient-level data on the effectiveness and use of resources associated with a treatment,
evidence obtained from exploratory trials is also useful and it is often used as input in

health technology assessment studies and economic evaluations®’3,

1.3. Funding for clinical trials

The importance of evaluative research in assisting the National Health Service (NHS) to
achieve its objectives has been recently highlighted in a comprehensive review of the
existing research funding structures in the UKY. Given this, it is not surprising that there
exist a number of programmes to support and fund evaluative research. In the UK,
funding for such research is made available from three main sources: the public sector,
charitable institutions and the pharmaceutical industry. These are discussed briefly

below.

1.3.1. Public funders of evaluative research

The two main pillars of governmental, publicly funded evaluative research are the NHS
National Institute for Health Research (NHS NIHR) and the Medical Research Council

(MRC).



The NHS NIHR co-ordinates and manages publicly funded research on behalf of the NHS.
The organisation was established in 2006 with the primary aim to invigorate publicly
funded research and produce evidence to support decision-making within the NHS*. The
organisation provides funding for evaluative research mainly through the NIHR HTA
programme, which is the largest of all the NIHR programmes with a budget of over £80
million a year®’. The NIHR HTA supports research with a view to producing evidence on
the effectiveness and cost-effectiveness of technologies provided by the NHS. The
programme funds primary research, mainly pragmatic clinical trials, but also evidence

40;41

synthesis studies and economic evaluation studies™ . Within the programme, funding is

distributed through its ‘researcher-led’, ‘commissioned’ and ‘themed calls’ streams*"™3.

The other main pillar of publicly funded primary evaluative research in the UK is the MRC.
The MRC supports research across a wide range of disease areas and various designs.
Following suggestions on optimising research funding in the Cooksey report”, the MRC
has turned its focus on basic and translational research; however, it also supports primary
evaluative studies, such as RCTs, through the Efficacy and Mechanism Evaluation (EME)
programme. Established by the National Institute for Health Research (NIHR) and the
Medical Research Council (MRC) as a coordinated strategy for clinical trials, this
programme supports clinical trials with the objective of advancing scientific knowledge in
order to provide the best care to the population®®. The programme provides funding for
studies that seek to evaluate new diagnostic technologies, medical devices and public

health interventions**. In 2009, the amount EME allocated to clinical trials reached £13



million. Similarly to NIHR HTA, EME funding is provided through ‘researcher-led’,

‘commissioned’ and ‘themed calls’ work streams**°,

1.3.2. Charitable organisations

Medical charities have traditionally been an important source of funding for medical
research in the UK, providing financial support for both basic and applied evaluative
research in a wide range of disease areas®™. A prominent funder of evaluative research is
Cancer Research UK (CRUK). The aim of the programme is to fund and support studies on
diagnostic, curative or palliative treatments aimed to improve cancer patients’ survival

and wellbeing®’.

CRUK funding for clinical trials is provided through a number of programmes (Feasibility
Study Project Grants, New Agents Committee (NAC) trials, Phase Il Clinical Trial Grants,
Population Research Committee (PRC) Programme Grants and the Prospective Sample
Collections Project Grants scheme), though the charity’s main programme for late phase
clinical trials is the Phase Il Clinical Trial Grants*. The programme makes available
funding for phase Il therapeutic trials and large scale phase Il trials with expected follow-
up of more than two years. The programme is administered and run by the Clinical Trials
Awards and Advisory Committee (CTAAC) which holds the responsibility of reviewing and

prioritising research proposals49.



1.3.3. Pharmaceutical industry

Pharmaceutical companies invest heavily on research, with a significant number of
clinical trials carried out in the UK being fully or partially sponsored by the
pharmaceutical industryso. Industry-funded clinical trials are primarily carried out for
regulatory purposes, to ascertain the safety and efficacy of developed pharmaceutical
compounds and support cases for reimbursement within the NHS. As the main objective
of pharmaceutical companies in funding research is profit maximisation, commercially
funded research falls outside the purposes of this study, although some of the methods

discussed in this thesis may be, to some extent, applicable to commercial companies>*>2.

1.4. Priority-setting for evaluative research

The increasing use of effectiveness and cost-effectiveness evidence for treatment
adoption decisions has led to increased demand for primary evaluative studies. At the

same time, public funds available for research are limited.

Within the constraints of a finite budget for research, the decision to fund a particular
research programme, such as a clinical trial, incurs an opportunity cost: the loss of
benefits that would accrue from funding and conducting an alternative programme.
Similarly to allocating resources between health care services, decisions are needed on
how to allocate the available research budget to competing proposals for evaluative

research.

10



Such decisions need to be made in a way that ensures that public resources—coming
from the government’s pot or donations—are spent efficiently. This would require a
systematic and explicit assessment of the costs and benefits expected to arise from
allocating resources to alternative research programmes. A series of analytic methods
aiming to provide such information with a view to assisting research funding decisions
have been proposed in the literature since the early 1980s. Although these methods are
well-defined, their value and role in informing research priority-setting remains

ambiguous.

1.5. Study aims and objectives

With this in mind, this study sets out to assess the usefulness, potential role and value of
prominent analytic frameworks for research priority-setting. Specific objectives are to
identify methods proposed to assist with priority-setting for primary evaluative research,
and, by applying these methods to case studies, assess their performance with relation to
their practicality, theoretical and methodological soundness, ability to assist with relevant

decisions, and potential to fit into existing research prioritisation processes.

1.6. Thesis structure

The thesis is structured as follows. The remainder of Part | sets out the background to the
research questions. In particular, Chapter 2 reviews the literature to identify approaches
put forward to assist and inform research priority-setting, and discusses currently used

and alternative analytic approaches. Chapter 3 describes and discusses the most
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prominent analytic approaches proposed for priority-setting—‘value of information’ (Vol)

and ‘payback of research’—by drawing on relevant published literature.

The next part, Part Il, focuses on the practical application of the selected analytic
approaches to two case studies, which represent proposals for clinical trials aimed to
provide evidence on treatment adoption-related decisions in non-small cell lung cancer
(NSCLC) and hormone-refractory prostate cancer (HRPC). This practical application was
undertaken through a two-stage process: the first stage required identifying and
summarising the available evidence around the relevant treatment adoption decisions
before a decision on whether or not to fund the trials was made, and involved carrying
out searches in the literature and constructing decision analytic models. Work
undertaken at this stage is reported in Chapters 4 and 5 for the NSCLC and HRPC case
studies, respectively. The second stage involved applying the ‘payback of research’ and
‘value of information’ methods, to determine the expected benefits from, and the
potential value of, undertaking the proposed trials. The methods involved in these

analyses, as well as the obtained results, are reported in Chapters 6 and 7.

The final part of the thesis, Part lll, brings the study findings together and draws
conclusions. Specifically, Chapter 8 interprets and discusses the results, and assesses the
approaches with respect to their methodological and theoretical strengths and
weaknesses, their sensitivity to different assumptions, their practicality, as well as their
potential role in research priority-setting. The last chapter of this thesis, Chapter 9,
discusses the findings, draws conclusions and formulates recommendations for further

research.
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CHAPTER 2. Review of proposed approaches to priority-

setting for research

The aim of this chapter is to identify and discuss methods and approaches to priority-
setting for evaluative research. The first part of the chapter gives the methods used in
conducting a literature review to identify relevant material on the topic. Information
obtained from this review forms the basis for the second part of this chapter, where

identified approaches are described and discussed.

2.1. Literature review methods

The focus of this literature review is on methodology work and, as such, it presents a
number of distinctive characteristics in comparison to widely used Cochrane-type
systematic reviews. While the latter aim to provide synthesised information about
interventions’ effectiveness and cost-effectiveness, methodology reviews seek to identify
and discuss methods, ‘schools of thought’ and arguments on a specific topic or idea.
Although the methods and requirements for undertaking Cochrane-type systematic

. . . .54
reviews of health care interventions are well documented®>”

, guidelines for carrying out
review of methodological literature are sparse™. Despite this, the present review aimed

to be as systematic as possible, following, wherever applicable, methods set out in well-

established guidelines for undertaking literature reviews>®.
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2.1.1. Identification of relevant literature

Different approaches to identifying relevant material were used in an attempt to
maximise the yield of useful articles and limit the chance of potentially relevant articles
being left out. Searches in electronic bibliographic databases—typically being the main
focus of searches in systematic reviews—were complemented by additional techniques
such as ‘citation searching’, related articles searches, ‘reference list scanning’ and general

internet searches.

Bibliographic databases are virtual, electronic libraries containing a large number of
journal citations and abstracts, covering a wide range of fields. As such, they are usually
the starting point for literature searches. Databases searched for the purposes of this
review were MEDLINE, EMBASE, CINAHL, EconlLit and the databases of the Centre for
Reviews and Dissemination (DARE, NHS EED and HTA). Searches in these databases were
conducted in a stepwise manner. First, pilot searches aiming to give an insight into the
volume of the relevant literature were carried out using simple free-text terms. These
were followed by a series of main searches using more elaborate search strategies.
Strategies employed in main searches, listed in Appendix 1.A., consisted of combinations
of key words, synonyms, term variants, expressions and indexing (MeSH) terms, and had
a focus on sensitivity rather than specificity, in that they aimed to maximise the yield of

relevant studies.

In addition to searching electronic datasets using search strategies, ‘related article’

searches were carried out by using a built-in search feature available in MEDLINE

14



(PubMed portal). Such searches involved specifying key articles and retrieving
publications related to these articles, identified through an algorithm that matches words
in a key article with words in other articles’ titles and abstracts®’. Further searches for
relevant articles were carried out using citation searching techniques, where relevant
references are sought by searching for articles that cite already identified key papers.
Citation searching was carried out through the ISI Web of Knowledge platform and
Google Scholar®. Searches were also carried out through scanning the reference lists of
key articles as well as through general, free-text searches using the Google Scholar®
engine. Further information was obtained through personal communication with
employees in public and charitable research funding organisations (NIHR Health
Technology Assessment, Efficacy and Mechanisms Evaluation, Cancer Research UK),

official documentation, as well as from funding organisations’ websites.

Searches were carried out in an iterative manner, in that, identifying an article and
classifying it as a key source of evidence would trigger a new series of searches for
articles cited by, and citing, this publication. Searches in databases using search strategies
retrieved a total of 1285 unique articles (Appendix 1.A., Table 1.a) while additional
searches (i.e. citation searching, related articles searches etc.) gave an additional 16

references (Appendix 1.A, Table 1.b).

2.1.2. Selection of studies

Contrary to systematic reviews of effectiveness studies where inclusion is guided by

specific requirements on the type of a study, in a methodology review there is a wealth of
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different types of articles that may provide useful input, including letters, qualitative

>3%8 |n this review, all identified articles were considered

analyses and discussion papers
against predetermined inclusion and exclusion criteria, irrespective of their type. Criteria

were intentionally broad, to ensure that potentially useful material was not missed.

Articles were included if:

a. they described, discussed or proposed methods for identifying or setting

priorities for evaluative research;

and were excluded if:

a. they were concerned with priority-setting in areas other than health care

research, or

b. they were concerned with priority-setting for basic or translational research.

For pragmatic reasons, articles or textbooks published in languages other than English or
Greek were not considered. The application of inclusion and exclusion criteria to the
whole set of identified studies was conducted by one researcher (L. Andronis). In cases
where inclusion or exclusion was unclear, a decision was made after discussion with the

project supervisors Dr P. Barton and Professor L. Billingham.

Selection of articles was carried out through a two-stage process. The first stage aimed to
exclude clearly irrelevant papers and involved applying the inclusion criteria on the basis
of each identified article’s title and abstract. Of the 1285 unique articles found, 1098

clearly did not meet the inclusion criteria and were excluded. The remaining 187 were
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articles that met the inclusion criteria, as well as papers for which an exclusion or
inclusion decision could not be made on the basis of their abstract alone. These 187
papers were deemed potentially relevant and were forwarded to the second stage.
There, the full text of all of the 187 papers was obtained and assessed against the
inclusion/exclusion criteria, resulting in 107 relevant papers being included in the review.
Articles found through methods other than bibliographic database searches (i.e. ‘citation
searching’, related articles searches, ‘reference list scanning’ and general internet
searches) were considered for inclusion upon identification; such searches gave an
additional 16 relevant publications. A flow chart showing the number of studies at
different states of the identification and selection process is given in Appendix 1.A, Figure

1.a.

2.1.3. Quality assessment and data extraction

In systematic reviews of effectiveness and cost-effectiveness studies, quality assessment

aims to ensure that evidence from studies of poor quality is given a lower weight or it is

53;59

filtered out™”". In such reviews, good practice dictates assessing the quality of the

considered studies by using published checklists®*®?

. In the present review, no articles
were excluded on the basis of agreement with a quality checklist; nonetheless, in cases

where methodological flaws were identified, these are explicitly highlighted and

discussed. Useful information from included studies was extracted by one reviewer (LA).
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2.2. Literature review results

A total of 123 relevant articles were retrieved, the majority of which discuss the current
‘state of play’ regarding research funding in different countries, comment on existing and
proposed institutional arrangements, and examine mechanisms and criteria for setting
priorities in research. Specific approaches to priority-setting are mentioned, reviewed,
discussed or proposed in 29 of the identified articles. On the basis of this literature, the
remainder of this chapter describes and discusses the main aspects of processes and
approaches to priority-setting for research. The chapter closes with a description of

specific priority-setting approaches identified in the literature.

2.2.1. Need for priority-setting in evaluative research

With regards to health care research, the term priority-setting is typically used to
describe the outcome of an exercise aimed at prioritising and selecting research

64-67

programmes for funding™ ‘. The necessity of identifying and setting priorities for

. . . . . ;68-71
evaluative research is evident and well documented in the literature®®®

. Programmes
such as the NIHR HTA Clinical Evaluation and Trials (HTA CET), the Efficacy and
Mechanisms Evaluation (EME) and the CRUK Phase Il Clinical Trial Grants receive a large
number of proposals for research, of which only a small proportion can be funded. In
2008, the NIHR Health Technology Assessment programme alone received 90 proposals
for primary evaluative research, of which only about one-third, 28 studies, were

supported4°. Similarly, of the 75 outline proposals and 22 full proposals submitted to EME

in 2009, only 12 received funding72.
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Typically, priority-setting is required for specific research proposals; however, in some
organisations, priorities also need to be set across research topics. Prioritising specific
proposals is relevant to ‘researcher-led’ (reactive) programmes, where researchers are
asked to submit proposals for applied research on topics of their choice*?*®*8. On the
other hand, priorities between topics are routinely set in ‘commissioned’ (proactive)
programmes. In such programmes, decisions are needed about which of various topics to

prioritise and commission research on®o%

. Topics are typically identified through
different ways, including consultations with institutes involved in making
recommendations on the use of health technologies—such as the National Institute for
Health and Clinical Excellence (NICE) in the UK—recommendations from organisations
involved in the provision of health care services, direct consultation with patients and

patient groups, as well as through ‘horizon scanning’ processes’>”>.

2.2.2. Approaches to priority-setting

Once potential topics and proposals have been gathered, decisions need to be made on
which of them should be funded. Such decisions require determining, explicitly or
implicitly, the value of carrying out a proposed piece of evaluative research. Identifying
the value of a research project is a necessary but complex task, which, in principle,
requires a comparison between the benefits a research project is expected to bring about

against its cost®¥®.

Within this context, prioritisation is typically ‘absolute’, in the sense that topics or

proposals are judged on their own, rather than ‘relative’ where all considered proposals
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d>>7*"®[personal communication

or topics are compared against each other and ranke
with Ms N. Reeve, research funding manager, Cancer Research UK, 31-03-2011]. Strictly,
the distinction between absolute and relative prioritisation can be distorted by the fact
that, when making absolute prioritisation decisions, it is possible that decision-makers

may implicitly compare the proposal of interest against other proposals competing for

funding.

Two main approaches to determining the value of research in order to assist decisions

around research funding allocation are discussed in the literature:

a. ‘Deliberative’ approaches, which typically involve groups of experts and informed
participants discussing and agreeing on the desirability of research in a

64;66;71;79
’

deliberative and interpretive way and

b.  ‘Analytic’ approaches, which aim to calculate and provide numerical estimates of
the expected benefits of research, typically by using statistical and mathematical

. 4;7
techniques®”.

Deliberative and analytic approaches are discussed below, with regards to their main

components and characteristics.

2.2.3. Deliberative approaches

Deliberative (or ’subjective’go, ’interpretive’79, 'impIicit'64) approaches are used
extensively by public research funding organisations and medical research charities,

including the NIHR HTA, MRC and CRUK***#*98182 pepending on the funding stream,
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such approaches aim to assist in setting priorities between possible topics for research or
specific research proposals. In such a process, experts seek to weigh the potential
benefits of proposed research studies against their cost, with a view to agreeing on which
of them should be funded [personal communication with Dr P. Davidson, Director of NIHR

Evaluation Trials and Studies Coordinating Centre, 13-01-2012].

Although deliberative approaches are broadly similar, different arrangements have been
proposed and are in place in different research funding organisations. Specific
components depend on a number of factors, including the goals of the programme for
which priorities need to be set, the type of research that the organisation focuses on and
the allocation of responsibilities between this and other organisations which fund or
undertake similar research®. The main characteristics of deliberative approaches are

described below.

2.2.3.A. Synthesis of decision-making panels and committees

Panels deciding on research funding typically consist of representatives of groups that
have an expertise in the topic, or a direct interest in the results of the funding process.
Typically, these are decision-makers, researchers, health care professionals and

representatives of research funding bodies®*4%%%2

. There is an increasing argument for
greater public involvement in the process as the public are potential recipients of the
evaluated health care interventions. Indeed, research in Canada and the UK has
highlighted that the public’s insights may assist in identifying important research

83-85

guestions™ . The involvement of an interdisciplinary team including researchers,
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decision-makers at local and central level, representatives of medical associations and
patients has been also seen as a way to raise awareness of the value of the research
programme and is expected increase the likelihood that research findings will be

implemented®”.

2.2.3.B. Use of criteria

More often than not, research proposals are discussed and assessed with reference to

L7678 Using criteria helps to ensure that research topics and

predetermined criteria
proposals are judged against considerations which are relevant to the aims of funding
organisations. Moreover, the use of criteria is seen as a means of ensuring that the
priority-setting process is not reduced to a solely implicit judgement process and enables
those tasked with making decisions to look at the proposals from a common

viewpoint®¥’°.

According to the identified literature, criteria should facilitate a comprehensive
assessment of the proposal’s value, agree with the aims of the health care system and, at
the same time, be relevant to the organisation which carries out the prioritisation

65;86-88

exercise . Criteria typically vary with respect to their intended use in the priority-

setting process. For decisions on prioritising topics for research, relevant criteria are

focused on the importance of the topic and include considerations around:

a. theburden of the disease or problem associated with the topic;

b. the topic’s relevance to patients and the health care system, and
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c. the extent of the existing uncertainty around the topic.

On the other hand, at the stage where specific research proposals are assessed, criteria

tend to concentrate on the proposals’ merits, by looking at:

a. the scientific rigours of the proposal, including considerations about the
robustness of the research plan and the feasibility of recruiting the necessary

number of participants, and

b. the ability of the team which submit the proposal to complete the proposed

piece of research.

Criteria used by main funding organisations with respect to relevant stages are given in
Table 2.1. It is worth reiterating that these criteria are aimed at priority-setting for
applied evaluative research, rather than for basic or translational research. Moreover,
identifying the value of a research proposal requires judging the benefits expected from
conducting research, rather than the benefits from the use of a technology under
assessment. Although it is sensible to assume that a relationship exists between the
benefits that may result from evaluative research on a technology and the benefits from

the technology itself, this relationship is typically not straightforward®.
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Table 2.1: Criteria for priority-setting used by selected research funding organisations

Criteria*
Funding programme
Topic-related criteria Proposal-related criteria
NIHR HTA*"® Burden of the health problem | Scientific quality of the proposal

Cost of the health problem Demonstration of the necessary skill mix,
experience, project management and

Current uncertainty infrastructure for success

Urgency for assessment Explanation and justification for
estimated recruitment rates in primary

Cost of the treatment research

Ethical, legal and social implications of
the research proposed have been
considered

Reasonable costs (value for money)

EME Importance of the topic Scientific quality of the proposal
Feasibility of the study
Reasonable costs and value for money
CRUK Phase Il Clinical Trials | Clinical importance of the Strength of study design, including
Grant® research question statistical design
Scientific importance of the Expected interest/appeal to patients and
research question likelihood of adequate accrual

Adequacy of background and | Anticipated opening for trial in portfolio
preliminary data

* Reproduced from the NIHR HTA, EME and CRUK websites

2.2.4. Analytic approaches

The view that priority-setting for evaluative research would benefit from methods that
generate explicit and quantifiable estimates of the potential value of research has driven

the development of a number of analytic models®49%92

. Such models acknowledge that
the primary objective of evaluative research is to inform treatment adoption decisions

and, on this basis, they aim to identify the potential benefits of conducting such research.
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The focus of these approaches is on evaluative research for existing treatments which
have already been proven safe and potentially effective, rather than for trials carried out

to assess treatments’ safety for regulatory purposes.

Both prospective and retrospective analytic methods exist in the literature®’".

Retrospective methods estimate the benefits from research that has already been
conducted and given results, and may be useful in assessing the impact of research
funding93. On the other hand, prospective methods aim to infer the value of a research
proposal by estimating the benefits that the proposal is likely to bring about before the
study is considered for funding, with a view to guiding funding decisions. Given the

above, the focus of this thesis is on prospective approaches.

The literature search retrieved nine distinct prospective analytic models®’ 29929498 Three

>567:80 \yere also found. The

studies reporting literature searches for analytic approaches
available literature, including identified models and existing work on analytic approaches

is described and discussed below.

2.2.4.A. Weinstein’s model for priorities in cancer prevention

In the early 1980s, Weinstein®* developed and published an analytic model aimed to
guide priority-setting for research. The model’s specific objective was to determine which
of two research programmes for identifying preventable causes of cancer should take
priority: toxicological studies to identify possible carcinogenetics and limit human
exposure to them, or epidemiological studies to improve the understanding of the impact

of dietary agents on inhibiting cancer (a clinical trial on [-carotene). To answer this
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question, the author® set out to estimate ratios representing the total costs and the
benefits associated with each of the proposed research programmes, and rank these

ratios in order of magnitude.

In this work, total cost was estimated as the sum of the costs of carrying out the study,
although the cost of implementing the findings was not considered. As the aim of the
studies in question was to prevent cancer mortality, benefits were measured in terms of
avoided mortality under the assumptions that: a) carrying out each of the research
programmes would establish the impact of carcinogenetics or dietary agents on cancer;
b) research results would trigger changes in policy (e.g. industry regulations to reduce
exposure to carcinogenetics, increased uptake of cancer-inhibiting dietary agents etc.)

and c) changes in policy would have a beneficial impact on cancer prevention.

In this model, Weinstein® specified the magnitude of the possible effect that might be
observed from each research programme, assumed a change in policy associated with
observing those effect, and predicted the reduction in deaths due to the combination of
observed effect and changes in policy. Separate analyses were carried out for each of the
competing research programmes. The author concluded that conducting a trial to assess
the benefits of [-carotene in preventing cancer is preferable to research on
carconogenetics as it “offers a greater expected reduction in cancer mortality per research

dollgr’®*P-17),

Weinstein’s>* work is intuitive and follows a sequence of logical steps with regards to how

research translates into benefits in the population. However, the model has limitations,
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the most important of which relates to the fact that the occurrence of the events of
interest, i.e. observation of study results, change in policy and health benefits accruing
from this change, cannot be known in advance. Rather, these aspects must be treated as
random variables, the occurrence of which depends on factors such as the prior
probability of observing an effect (e.g. the probability that carcinogenetics trigger

»94lp-18lGi o the power of the research

cancer), the ”sensitivity of the test system
programme to detect a difference), the magnitude of change in policy in the light of
research results, and the rate at which this change will translate into health benefits. As

Weinstein® admits, ambiguity around these aspects introduces uncertainty in the

analysis and makes reliance to subjective guesses inevitable.

Although relatively simplistic, this approach has been valuable in that it laid the
foundations for a series of subsequent analytic models®’. The influence of Weinstein’s

early analytic model can been seen in other models, such as those by Eddygo, Detskygl’gg,

I98

1,200 and Townsend and

2 .
Drummond et al.’®®, Townsend and Buxton®®, Davies et a

7
colleagues®’.

2.2.4.B. Eddy’s Technology Appraisal Priority-Setting System

Six years after Weinstein’s work, Eddy90 introduced his Technology Appraisal Priority-
Setting System (TAPSS). This was developed in the context of work undertaken for the
Institute of Medicine in the United States and its primary aim was to estimate the value

of proposals for assessment in order to guide the Institute’s research funding agenda.
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Similarly to Weinstein’s work®

, the TAPSS model aims to predict the benefits which
would accrue had a research project proposed to investigate specific technologies been
carried out and provided information to guide the use of the technologies in clinical
practice. Given this, if the research project is expected to lead to beneficial changes in
clinical practice and additional benefits to the population, the study should be considered
as a good candidate for funding. The model is partitioned into two main stages. The first

stage predicts the possible effect of the research project on a single patient, while the

second stage extrapolates this effect to the population.

The starting point in Eddy’s90 work is the specification of results one would expect to see
from research, which were termed ‘Delta results’. Delta results, according to Eddygo, must
demonstrate some necessary features: they must a) be meaningful to practitioners, b) be
mutually exclusive and collectively exhaustive, and c) must reflect the effect of the
technology on relevant health outcomes. The approach makes the assumption that an

assessment could result in one of two Delta results: a technology can be either effective

or not effective.

Following this, the model requires asking experts to predict the probability of observing
each of the specified Delta results, as well as to forecast how clinical practice would
change in the light of each result. The next step involves estimating the effect that each
particular Delta result would be expected to have on an individual patient. For a typical
individual and given a specific Delta result, this can be approximated by the difference

between the benefits (e.g. survival improvement) expected to accrue to a patient who
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receives an assessed technology and the benefits realised by a patient who does not

receive this technology.

Once the benefits of an assessment given a specific Delta result have been estimated,
these can be used as a starting point for estimating the benefits likely to accrue to the
whole population. This is found by multiplying the individual patient’s benefits by the
number of people expected to be in need of the technology within a specified time
period over which the results of the assessment are expected to be usable. Last,
weighted, ‘expected’ benefits are estimated as the sum of the products of the benefit of
the assessment given a specific Delta result, multiplied (weighted) by the probability that
the assessment will show the specific result. On the basis of the calculated benefits,

assessments can be ranked and prioritised in order of desirabilitygo.

To illustrate the principles of his work, Eddy90 used the TAPSS model to determine if an
assessment of the cost-effectiveness of screening for maple syrup urine disease in
newborn babies should take place. The study concluded that the predicted expected
benefits from the study (0.17 severe retardations avoided per year) would justify

devoting resources to it.

2.2.4.C. Detsky’s model on the relationship between trial design, and costs and benefits of

research

1.
99 who developed a

A similar approach to TAPSS® has been proposed by Detsky
conceptual framework that relates the value of evaluative research to specific trial

research design characteristics. The model makes a link between the cost of a study and
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the possible benefits that might result from undertaking the study (in terms of health
outcomes such as reduction in the risk of death), the latter expressed in the form of a

frequency distribution.

In this model, the distribution of all possible health benefits is used in place of Eddy’s™

‘Delta results’. In addition, Detsky®5*°

goes a step further by accounting for the fact that
the ability of an assessment to detect a real difference of a given size as significant (i.e.
the power of a trial) is related to the number of patients taking part in the trial. On the
one hand, larger sample sizes allow detecting a smaller minimum clinically important
difference §, increase the chance of an effective intervention being detected as such, and
are more likely to have an impact on clinical practice. On the other hand the larger the
sample size, the greater the cost of the trial. On this basis, the model compares the cost
required for obtaining more accurate information (i.e. the cost of increasing the trial’s
sample size) against the potential benefits expected to arise from changing clinical

practice according to the trial results. The comparison is expressed as a cost-effectiveness

ratio.

The application of the approach to seven randomised controlled trials showed that
conducting each of these trials would be cost-effective, showing results which spanned
from $2 to a maximum of $685 per life-year saved”. As expected, when the author
changed the chosen minimum clinically important difference to a smaller value (i.e. when

a larger trial was needed), the cost-effectiveness ratios increased substantially.
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Detsky’s'® idea on the impact of trial design characteristics on the costs and benefits of

1292 who looked into the link

research was subsequently taken forward by Coyle et a
between different values of the minimal clinically important difference § and ‘time-to-
payback’, representing the number of years until the benefits of a trial cover its cost. The
work was based on a probabilistic model which aimed to predict the costs and survival of
patients with colorectal cancer in two situations: with the trial being conducted and being
followed by a change in clinical practice, as well as without the trial and no change in
practice. The results confirmed that the ‘time-to-payback’ of an effectiveness trial varied
with the selected level of statistical significance and the number of trial participants
recruited. The authors found that, for a trial comparing minimal versus intensive follow
up for patients with colorectal cancer involving 1000 participants, a change in the

significance level from 5 percent to 1 percent led to a six-fold increase in the expected

‘time-to-payback’ from 7 to 42 years.

91;99;102

In summary, the proposed models expands on the methods found in previous

k*%%* By considering how trial design characteristics impact on cost and benefits—the

wor
latter estimated as the benefits expected to arise from a beneficial change in clinical

practice—this work is a useful addition to the existing literature, one that links the value

of a trial with design choices.

2.2.4.D. Retrospective analysis of the costs and benefits from a trial on diabetic

retinopathy

Drummond et al.’® set out to develop a methodology for assessing the societal costs and

benefits resulting from medical research. The purpose of the model was to find out
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whether the benefits arising from the Diabetic Retinopathy Study, a major and costly
clinical trial supported by the National Eye Institute in the US, outweighs the cost of the
trial. Although this model has been used after the trial was carried out, Drummond et
al.™® point out that it can also be used prospectively to inform research funding

decisions.

The authors structured their model in line with decision analytic methods and followed

k™. In doing so, they specified two possible

the core steps outlined in Eddy’s TAPSS wor
Delta results, ‘positive’ and ‘negative’, and structured their analysis in the form of a
decision model (decision tree) assessing two states of the world: with the trial and
without it. For each of these states, the decision tree showed the sequence of possible
events, accumulated costs and benefits expected to accrue from a combination of a given
result and its impact on clinical practice. Probabilities showing the likelihood of a patient
following each of the different pathways were obtained from the actual trial. Using a

societal perspective, the results of the study revealed that undertaking research would

result in £27,800 per additional QALY at most.

The authors'®

recognised that predicting relevant parameters—such as the scale of
change in clinical practice following the trial—is challenging. To address this, they used

estimates from different sources including expert opinion, and tested different

assumptions in the model in a series of sensitivity analyses. Drummond and colleagues’

|100 90;94

model™ combines principles found in earlier models with methods commonly used
in health economic evaluation. Although it does not avoid limitations seen in TAPSS-

based models, most notably the need to quantify the impact of trial results on clinical
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practice, it improves on existing methods by introducing and employing commonly-used

decision analytic structures.

2.2.4.E. The welfare loss model

An alternative model, based on different underlying principles, was proposed by Phelps

193 The model is

and Parente®™ and was subsequently updated by Phelps and Mooney
underpinned by the notion that variation in a health technology’s rate of use across
different regions within the same country not explained by socioeconomic factors can be
attributed to disagreement about the technology’s true efficacy. Owing to such
disagreement, current use of a technology diverges from an optimal rate of use and this
diversion results in a loss of welfare. Medical disagreement and welfare loss can be

alleviated by evaluative research and technology assessment, as such studies can reveal a

technology’s true efficacy.

95;103

To illustrate their model, Phelps and colleagues estimated the welfare loss

associated with the current use of a technology by using the following index:

Welfare loss = 0.5 X Zm” (CoV;)? x e
i=1
Here, m;; represents the expenditure on technology i in region j, Col/is the coefficient of
variations, in other words standard deviation of the current use of the technology divided
by the average (assumed to be the optimal) use of the technology across regions, and ¢;

is the change in the marginal welfare gain or loss as the use of the technology changes.
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The index can be seen as a representation of the expected gain (expressed in monetary

units) from carrying out research to alleviate welfare loss.

The model was used to derive research priorities for research in the New York state®.
The authors derived estimates of variations in the use of clinical interventions using
Diagnostic Related Group in the state’s hospitals and found that priority should be given
to evaluative research on health technologies tackling psychosis, chronic obstructory
pulmonary disease and circulatory diseases, as these are areas of considerable variation

in clinical practice and, consequently, large loss of benefits™'%.

The proposed model provides an effective way of ranking candidates for assessments
according to a measure of the ‘social need’ for research. Although the model can be
easily operationalised by using information from hospital admissions across regions,
there are limitations associated with it, most importantly the assumption that the
appropriate level of a technology’s use can be approximated by the average rate across
different regions® and the fact that the study does not account for variations in use

between hospitals within the same region.

2.2.4.F. Townsend and Buxton’s prospective evaluation of a trial’s payback

Townsend and Buxton®? developed a model for ex ante estimation of the potential
returns of carrying out evaluative research and used it to estimate the possible
implications of funding a large and costly clinical trial. Contrary to earlier retrospective
104,-105’

work aimed to quantify the benefits from research and development spending

Townsend and Buxton’s model was specifically tailored to assess the returns to research
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prospectively, with a view to establishing whether a trial would be considered a good

candidate for funding®.

The model builds on ideas found in the work of Weinstein®*** and Eddy™. In particular, it
is based on the premise that carrying out research to assess the effectiveness and cost-
effectiveness of treatments is beneficial as it guides informed decisions about the use of
technologies in clinical practice. Informed decisions bring about additional benefits to the
population, in the form of health gains due to increased use of cost-effective treatments
and reductions in the use of non-cost-effective treatments. These additional benefits are
seen as a proxy for the value of conducting research, and can be measured as the
difference between the benefits that would accrue if the proposed assessment took place
and its results were used to inform clinical practice (‘factual state’), and the benefits that

would be experienced in the absence of research (‘counterfactual state’).

Carrying out a prospective assessment presents a main difficulty: the results of research
and, consequently, the change in clinical practice following the results, cannot be known
in advance. However, this is dealt with by specifying a number of possible research
results, similar to Eddy’s Delta results”, termed “exemplar outcomes”?* P18 A wide
variety of possible research results can be specified; however, for simplicity, Townsend
and Buxton® defined three broad outcomes: ‘positive’, ‘negative’ and ‘inconclusive’. On
the premise that observing an exemplar outcome will trigger a change in policy, the
authors®® specified a ‘positive’ outcome to lead to wider adoption and provision of the
technology in clinical practice, while ‘inconclusive’ and ‘negative’ outcomes would result

in no change and decrease in the use of the technology, respectively.
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Carrying out research, observing an exemplar outcome and changing practice
accordingly, the authors® argue, brings about a stream of costs and benefits. For a given
exemplar outcome, costs and benefits of the ‘factual’, (i.e. with research) state can be
compared against the cost and benefits associated with the ‘counterfactual’ (i.e. without
research) state. For each combination, the overall value of a study is given by the

following formula:

_ CT + Ci,pc - Ci,npc
B

CE;
' ipc — Bi,npc

where CE; is the ‘cost-effectiveness’ of the proposal associated with exemplar outcome i
(i.e. ‘positive’, ‘negative’ or ‘inconclusive’), Cris the discounted costs of the trial per se,

C; pc is the discounted costs associated with policy change in the light of outcome i, (; ¢

is the discounted costs associated with no change in policy, B;,. represents the

DC
discounted benefits associated with policy change in the light of outcome i, and 5;,, is

the discounted benefits associated with no change in policy.

To account for the fact that research results are not known in advance, each exemplar
outcome was assigned a weight representing the likelihood of the particular outcome
being observed. This allowed forming different combinations of outcomes, termed
‘scenarios’. Values obtained for different scenarios gave a range within which the
expected benefits of the study—expressed in terms of cost per unit of health benefit—is

anticipated to fall.
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Townsend and Buxton’s>* work was applied to a proposed trial of hormone replacement
therapy (HRT), a promising treatment for alleviating menopausal symptoms in women
which, as a downside, may be associated with greater risk of breast and endometrial
cancer. A proposal for a trial was submitted for funding to the Medical Research Council
(MRC). As the trial was expected to cost approximately £47 million, the MRC was

interested in finding out whether this trial would be good use of the available resources.

Following the sequence of steps described above, Townsend and Buxton”? estimated that
conducting research and changing clinical practice according to its results would result in
£240 (£1150 discounted) per additional QALY for an ‘optimistic’ scenario (i.e. greater
weight given to ‘positive’ outcome), £160 (£770 discounted) per QALY for a ‘neutral’
scenario (i.e. equal weight to all scenarios) and £55 (£260 discounted) per QALY for a

somewhat ‘pessimistic’ scenario (i.e. higher weight to ‘negative’ results).

Townsend and Buxton’s model appears more comprehensive and refined than earlier

:94
models®®®

. Nonetheless, similarly to previous work®, the model requires a large amount
of empirical data in order to be operationalised. As the authors® acknowledge, such data
may not be readily available for many technologies, in which case empirical evidence will
have to be substituted by expert opinion. Townsend and Buxton’s model represents a

useful addition to the existing analytic approaches, one that appears to strike a balance

between practicality and comprehensiveness.
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2.2.4.G. ‘Value of information’ analysis to inform research funding decisions

In the mid-1990s, Claxton and Posnett’” proposed ‘value of information’ (Vol) as an
alternative tool for assessing the need for, and the value of, conducting research. The

framework follows the principles of statistical decision theory****%

and is applicable to
situations where choices need to be made between alternative courses of action which

are expected to result in uncertain payoffs.

The approach is directly applicable to treatment coverage and research funding decisions
in health care. As Claxton®’ explains, decisions on treatment adoption are typically
uncertain as the relevant payoff (here, health benefits accruing to the population) from
adopting a treatment over another is not know with certainty. However, decisions are
still needed and it has been argued that a treatment should be provided if, based on

. . . . . . 7;1
available evidence, it appears superior to its alternatives®”*%°

. However, making decisions
under uncertainty (or, put differently, under imperfect information) is expected to result
in an opportunity loss: the loss of benefits due to adopting a decision which may turn out
to be suboptimal and depriving the population of a more beneficial treatment. Vol
analysis can be conducted to assess the expected loss of benefits due to making a

decision under uncertainty and establish the expected value of acquiring better

information through research, in order to minimise this loss”’.

Results of Vol analysis can be used as a criterion to establish whether conducting further

110

research would be worthwhile ™, thus the approach has become prominent as a means

111-114
h

of assessing the need for further researc , with a number of economic evaluation
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studies being complimented by Vol. The rationale, methods and concepts in Vol analysis

are explained in more detail in Chapter 3.

2.2.4.H. Davies and colleagues’ prioritisation model for the NHS HTA

Davies and coIIeagues98 proposed their Economic Prioritisation Model to assist the NIHR
Coordinating Centre for Health Technology Assessment (NCCHTA)(now NIHR HTA) select
and prioritise health technology assessment studies. The model aimed to inform
decisions at the stage of shortlisting candidates for assessment on the basis of evidence
from ‘vignettes’, that is, summaries of available evidence on a specific topic. In addition
to providing useful information to decision-makers, this work aimed to identify critical
factors which determine the extent of the expected costs and benefits that might result

from specific assessments.

The model is based on the principles introduced by Eddy®® and builds upon earlier work
by Drummond et al.'® on the retrospective quantification of the costs and benefits
expected to result from an assessment. The analysis involves a series of steps, including
specification of possible Delta results and probabilities of the assessment showing a
specific result, specification of the likely change in clinical practice in terms of future
utilisation of the technology under assessment, and estimation of the costs and benefits

for each Delta result. The extent of future utilisation, Davies et al.%®

point out, is affected
by a number of factors, the most important of which are whether the assessment is

exploratory (i.e. primary assessments aimed at answering questions not previously dealt

with in rigorous studies) or confirmatory, (i.e. assessments for which a reasonably high
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volume of evidence exists), the effectiveness of the result dissemination, the likelihood of
new, competing technologies emerging, and the expected time horizon over which the

technology under assessment is expected to be used.

The model®® was used to estimate the expected costs and benefits of a series of
assessments commissioned by the Pharmaceutical panel of the NCCHTA in 1997 and
1998. Analysis could not be undertaken for 20 percent and 40 percent of the assessments
considered in 1997 and 1998, respectively, due to lack of complete clarity on the topic,
interventions or patient groups of interest. However, for topics for which analyses could
be conducted the available data were sufficient to give base case estimates of expected

costs and benefits.

The analysis underlined the difficulty in making safe conclusions about the potential costs
and benefits of an assessment; for approximately 58 percent of the assessments
considered in 1997 and 73 percent of the assessments considered in 1998, the estimated
results from the model were highly uncertain, spanning from net savings to net costs.
This work® also showed that key determinants of the results were the additional cost of
the assessed technology as compared to usual care, the likely levels of utilisation and the
probability of the assessment finding a technology to be effective. The authors’®
conclusions follow from the result of the study: at the stage where topics are considered
for prioritisation, predicting the absolute values of the costs and benefits associated with
the assessment is challenging. However, obtaining an estimate of the potential costs and
benefits by carrying out an ex ante assessments is still plausible and can be of value to

decision-makers.
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2.2.4.1. The Preliminary Assessment of Technology for Health Services model

In an attempt to address limitations found in earlier models®%°%%7/100:101

, Townsend and
coIIeagues67 developed and published their Preliminary Assessment of Technology for
Health Services (PATHS) work. The PATHS model aimed to predict the additional benefits
expected from conducting research on a specific topic, with a view to assisting research
funding decisions. According to the authors®’, the model can be used at two levels: at the
‘topic’ level, to make recommendations on whether a specific technology or topic is

worth evaluating, or at the ‘research proposal level’, to help with funding decisions

around specific study proposals.

The model appears to expand and refine Townsend and Buxton’s earlier work®. In brief,
the model involves specifying alternative results that might be revealed in a clinical trial
(‘favourable’, ‘unfavourable’ and ‘inconclusive’ for the treatments under assessment)
and, for each of these results, it estimates the costs and benefits associated with two
different states of the world—with and without evaluative research taking place. Possible
research results are attached probabilities reflecting their likelihood of occurrence

(weightings) and form a series of combinations.

For each combination, a measure of the expected benefits of the trial is obtained, in the
form of the Expected Incremental Cost-Effectiveness Ratio (EICER), which shows the cost
for an additional unit of benefit. EICER values can be used to provide a plausible interval
within which the expected benefits of the proposal is expected to fall and can be

compared against decision-makers’ threshold values. According to the authors®’, by
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providing estimates of the possible returns from different research proposals, the model
can help research funding organisation to allocate the available budget in a more

transparent and efficient way. This model is looked at more closely in the next chapter.

2.3. Main analytic frameworks

Analytic models identified in this review followed three distinct methodologies and, on
this basis, they were classified into different frameworks. Models following the rationale

found in Weinstein® and Eddy’s® work have been collectively termed “direct

p.37]

assessments of the cost-benefit of research”>’! or, more commonly, ‘payback of

h:55;80;110 k67;90-92;94;98;100

researc . Seven models are classified under this framewor , all of
which are underpinned by the notion that the value of evaluative research can be

inferred by the benefits that this may bring about through changing clinical practice.

The second framework is ‘value of information’ (Vol). This method, adapted to the

specific context of health care decision-making in the mid-1990s°"**

, is based on the
notion that the value of research can be measured in term of reduction in uncertainty
and improved decision-making. Last, the ‘welfare loss’ framework, laid out in Phelps and

k95‘1°3, aims to determine broad areas where research is needed. While

colleagues’ wor
this work can show which clinical areas would benefit from more research, its usefulness
in identifying the benefits from conducting evaluative research in specific topics or

. .. ;11
proposals is deemed limited®*°.

The interest in the present work is in the prospective ‘payback’ and ‘value of information’

(Vol) frameworks, which represent the two most prominent analytic frameworks
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proposed to assist research priority-setting . Vol and the latest ‘payback’ model,

PATHS®’, are described in more detail in the following chapter.

2.4. Existing literature on ‘payback’ and ‘value of information’

Two publications looking at ‘payback’ and Vol with a view to contrasting and assessing
the approaches were identified. Chilcott et al.>® published a review of the use of
modelling in designing and prioritising clinical trials. As part of this review, the authors
searched the literature for analytic approaches proposed to provide numerical estimates
of the benefits of conducting clinical trials. Their work identified models published up to
1999, which were grouped into two categories: those based on Eddy’s™ direct

assessment of the cost-effectiveness of research (including the models by Eddy®,

117 104
I. l.

Detskygl, Drummond et al.”~’, Buxton et al.”", Townsend and Buxtongz, and Davies et
al.'®), and those based on Bayesian expected value of information. At the time the
review was published, the most recent model discussed™*® was a precursor of the Davies
et al.® model, thus, for pragmatic reasons, the most comprehensive study following the

‘payback’ methodology—the PATHS model®’—was not discussed or assessed.

As the purpose of Chilcott and colleagues®™ was to review the literature and give
indications of the methodologies available, no practical application of ‘value of
information’ and ‘payback’ on case studies was conducted. However, some conclusions
were drawn, on the basis of existing applications of ‘payback’ and Vol in the literature.
The authors found the methodologies underlying ‘payback’ and Vol to be intuitive, logical
and coherent, but they also highlighted potential limitations of the frameworks. With

regards to ‘payback’ based methods, the authors®> stressed the subjectivity in the choice
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of possible research outcomes and likelihoods for specified outcomes, and indicated that
there is a need for the impact of such choices to be explored through sensitivity analysis.
As far as Vol is concerned, the authors praised the framework’s potential to help with
research design decisions, but also highlighted the fact that the framework appears to be
more complex than ‘payback’. In addition, Chilcott et al.>® suggested more research to
address the fact that, at the time the review was published, Vol results failed to account
for the recognition that adoption decision are typically no implemented perfectly.
Overall, the authors felt that analytic approaches have the potential to help in priority-

setting and predicted a growing interest in analytic approaches in the future.

The second study119

, authored by Fleurence and published in 2007, aimed to “provide a
practical application between two different methods, ‘payback’ and EVI [value of
information] that have been proposed to set priorities in research”*P13%! Tq this end,
the application made use of case studies in the form of three trials in the area of
osteoporosis and one trial on pressure ulcers. Interventions considered in these trials
were provision of hip protectors and prescription of vitamin D and calcium against
osteoporosis and provision of alternating pressure mattresses in pressure ulcers. The

application of the methods was facilitated by two decision analytic model, which were

constructed for each of these disease areas.

For the application of ‘payback’, Fleurence*® used the latest available model (PATHS®’).
In doing so, and in line with previous applications of PATHS®, the author specified three
alternative scenarios: positive, inconclusive and negative. The clinical effectiveness of the

interventions of interest (expressed as relative risk of experiencing an event (e.g.
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fracture)), the change in clinical practice with and without the trial and the likelihood of
observing the specified effectiveness in the trials were based on the author’s
assumptions. Results, in terms of net monetary benefits, were first expressed in a non-
weighted form—effectively assuming that each outcome had the same probability of
occurring—and they were subsequently weighted by different likelihood weights, forming
an optimistic, neutral and pessimistic combination. Details on these practical
applications, including a description of the specified possible results and hypothesised

change in clinical practice are given in given in Appendix 2.B, Table 2.d.

For the ‘value of information’ analysis, Fleurence®® used the simulated results of
probabilistic sensitivity analyses undertaken as part of the osteoporosis and pressure
ulcer models to look into the expected value of perfect information (EVPI) associated

with further research in the investigated areas.

The results of the ‘payback’ application suggested that the assessed trials in osteoporosis
(RECORD, Vitamin D/Calcium trial and Hip Protector trials) were expected to be cost-
effective under the assumptions made about their possible outcomes, whereas the trial
in pressure ulcers (Pressure trial) would be beneficial only if the assessed intervention
(i.e. alternating pressure mattresses) was found to be effective (i.e. under a positive
outcome). EVPI results suggested that all trials were associated with net monetary
benefits in excess of the cost of the trial, making these trials potentially cost-effective

investments. With regards to the methodologies per se, Fleurence!!°lP-13%0]

suggested that
“‘Payback’ provides a method to assess the cost-effectiveness of specific research designs,

while EVI [value of information] makes inferences concerning a wider range of potentially
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relevant parameters, including interventions and study population that would be found in
specific research designs, such as clinical trials”. According to Fleurence'®®, both ‘payback’
and Vol can be used by funding organisation to assist decisions on which proposed trials
to fund while, in addition, Vol methods can help with research design and decisions about
which interventions to research within a given disease area. The author highlighted
potential problems around the feasibility of carrying out ‘payback’ and ‘value of
information’, and drew attention to later method’s inability to account for imperfect

implementation.

2.5. Need for extension in existing evidence

9

Fleurence’s study'® is novel in that it looks into ‘payback’ and Vol by applying the

approaches to case studies of proposed trials. As such, it serves as a starting point for
additional work to build on this study, with a view to providing a more comprehensive

assessment of the frameworks.

119

A shortcoming of Fleurence’s study ", and, at the same time, an opportunity for further

work, is that ‘value of information’ analysis in the paper includes only an assessment of
the expected value of perfect information (EVPI). While EVPI is an important concept, it is

usually seen only as the starting point in Vol analysis, which is typically furthered to

120;121

include expected value of perfect parameter information (EVPPI) and, if possible,

expected value of sample information (EVSI) analyses''**??

. In a recent publication,
Eckermann et al.*?® consider EVPI conducted on its own to provide only limited
information, and stress that the full potentials of Vol can be only realised by conducting

EVPPI and EVSI analysis. In addition, as Fleurence’s'™® work was carried out and published
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in 2007, it could not take into account recent advances related to the value of
implementation. Recent work on value of implementation®** is, nonetheless, important,
as it aims to address an issue often portrayed as a ‘soft spot’ of Vol, and aspires to

strengthen the case for its use in decision making.

With reference to the methodology for conducting ‘payback’ analysis, there also appears
to be room for further work on aspects related to carrying out ‘payback’ analysis for trials
assessing more than two treatments. In Fleurence’s studyso, as explained in Chapter 6,
the employed assumptions when comparing multiple treatments is that more than one
treatment can be cost-effective at the same time. This assumption underpins the
‘payback’ calculations for the RECORD case study which compares four treatments, but it
is nevertheless weak, as, in a comparative analysis, only one of the assessed treatments

may represent the most cost-effective option31‘125.

These limitations have important consequences. First, without an assessment of all the
relevant Vol concepts (including EVPPI, EVSI and value of implementation) a discussion
around the strengths, weaknesses and potential of the framework is bound to be
incomplete. In addition, by not undertaking more complex and potentially time
consuming analyses (EVPPI and EVSI) (see Ch.8, section 8.5 for a discussion of time and
expertise required for undertaking these analyses), it is difficult to draw reliable

conclusions about the feasibility of undertaking ‘payback’ and Vol analyses.

Given the above, the present study seeks to extent the existing literature by undertaking
a comprehensive analysis of ‘payback’ and Vol, one that a) accounts for recent advances

in the methodologies, b) includes all the relevant concepts consisting the frameworks,
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and c) looks into the value and potential role of the frameworks from different
viewpoints that are considered relevant to research funding organisation. In this way, this
work aims to provide a more spherical assessment of the frameworks and a more

complete discussion of their potential role and value in research priority-setting.

2.6. Discussion

Two main approaches to priority-setting were identified and described in this chapter:
deliberative and analytic. The main characteristics, similarities and differences of these

approaches are summarised in Table 2.2.

A key difference between ‘deliberative’ and ‘analytic’ approaches relates to the principles
underpinning each of them. In ‘deliberative’ approaches, decisions on whether a
proposed piece of research should be funded are made by appointed experts through a
process involving deliberations about the need for research and the value of the
proposed research programme. On the other hand, ‘analytic’ approaches aim to
introduce an element of objectivity, by advocating a framework where research funding
decisions would be made on the basis of explicit information on the value of research.
Given this, in ‘deliberative’ approaches the value of a proposal is inferred through
discussion with the help of pre-determined criteria, whereas, in analytic approaches, the
value of research is inferred directly from the benefits that the programme is expected to

produce, which are calculated by following specific methodologies.
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Table 2.2: Summary of main characteristics of deliberative and analytic approaches

Deliberative approach

Analytic ap

proaches

‘Payback of research’

‘Value of information’

Underlying
principle

Judgements on the desirability of
proposed research made by
appointed experts on the basis of
deliberations about the value of
the proposed research programme.

Judgements on the desirability of proposed
research should be made on the basis of explicit
numerical calculation of the benefits expected
from conducting a proposed research study.

Estimation of
potential
benefits of
research

Implicit, through discussion and
deliberations. Discussion is typically
guided by pre-determined criteria.

Explicit quantification of
potential benefits,
through calculations that
link possible results of
research to change in
clinical practice and
subsequent benefits to
the population.

Explicit. Through the
calculation of the
expected gains from
reduction in decision
uncertainty.

Decision rules

Fund research which appears
useful in light of expert opinion
(panel and reviewers) with
connection to specific criteria

Estimate the cost and benefits of research.
Recommend research which results in net benefits

(benefits obtained for a va

lue lower than a

hypothetical willingness to pay for these benefits)

Current use

Widely used in decision making, by
public research funding
organisations and medical research
charities.

Not used at present

Proposed use

Proposed as an
additional consideration
for research funding
decisions, alongside

. .67
other relevant criteria™".

Proposed as a
‘criterion’ for research
funding decisions.
Research proposals
which do not meet the
necessary conditions

should be ruled out**°

In relation to decision rules, ‘deliberative’ approaches advocate prioritising proposals that

appointed experts consider to perform well against predetermined criteria. Typically,

such criteria relate to the need for research in the area, the scientific rigour of the study

and the ability of the research team proposing the study to complete it successfully. On

the other hand, analytic approaches advocate decision rules which are underpinned by

economic principles, suggesting that an activity—here, a programme of evaluative

research—should be undertaken if it is expected to result in net benefits. In this context,

net benefits arise when the monetary value of a unit of health benefit (such as a quality-
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adjusted life year (QALY), exceeds the amount which society or decision-makers are

willingness to pay for this benefit.

While ‘deliberative’ approaches are commonplace, analytic approaches are not formally
used by funding organisations. Suggestions on the use of the most prominent analytic
frameworks, ‘payback’ and Vol, appear to converge towards use of ‘payback’ and Vol
results alongside other criteria, which may be deemed relevant by the organisations

tasked with making funding decisions®’%°,

Deliberative and analytic approaches present specific strengths and limitations. The
former have been seen as fairly uncomplicated to undertake® and appear to allow a
quick turnover of results, which is an important strength when timely decisions on
funding research are needed. In addition, deliberative approaches make use of informed
views of panel members who typically have an expertise on the topic for which research
is proposed as well as a thorough understanding of the research needs in this area. Last,
decision-making based on criteria and deliberations gives funding bodies the flexibility to
pursue objectives considered important to them. On the other hand, decisions reached
using deliberative methods are, to a great extent, subjective as they depend largely on
panel members’ judgements. Indeed, under such arrangements decision-making may be
affected by the synthesis of the panel and committees, which increases the risk that
decision may be based on the views of panel members who are more vocal during the
discussion, and raises the possibility that the views of members absent from the

discussion may be overlooked”®.
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These limitations, together with the acknowledgement that the allocation of research
resources should be based on explicit evidence on research proposals’ costs and

90;100

benefits’*'®, have led researchers to develop analytic methods®”*®. Such methods have

been seen as a promising means of improving the transparency and explicitness in

research priority-setting’*. As Donaldson and Sox®(P¢”]

point out, analytic approaches are
“open to review and accountability, and are amendable to examination and adjustment
not only of the results but of the methodology itself’. Given this, analytic models appear
to have the potential to offer greater reassurance as to whether research funding is

allocated in an efficient way>>°%%>.

However, analytic approaches also have limitations. First, they are usually resource-
intensive, in the sense that they require more time and effort than deliberative

approaches>>®*

. As a consequence, the additional time that analytic methods may require
to give results may delay funding decisions and lead to delays in research. In addition,
due to their nature, such approaches have been seen as ‘mechanistic' and, because of
this, decision-makers might be reluctant to use results from such approaches as a basis

64;110

for decisions . The extent to which the benefits from the use of analytic approaches,

in terms of improved transparency and efficient decision-making, compensate for these

drawbacks is unclear.

2.7. Chapter overview

This chapter reports the results of a review carried out to identify approaches to priority-

setting for research. Two main approaches aimed at guiding research funding decisions
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were distinguished: deliberative approaches, which involve discussing research topics and
proposals on the basis of their merits according to predetermined criteria, and analytic
approaches, which aim to infer the value of proposed research studies by quantifying the
potential benefits that research may bring about. Strengths and limitation of each of the

approaches were discussed drawing on published literature.

Nine analytic models were identified. With the exception of Phelps and colleagues’

‘welfare loss’ work®%

, the models were classified in one of two overarching
frameworks: ‘payback of research’ and ‘value of information’. The principles, methods

and identified applications of these frameworks are the focus of the following chapter.
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CHAPTER 3. ‘Payback of research’ and ‘value of

information’

The previous chapter identified nine analytic models and classified them into two
overarching frameworks: ‘payback of research’ and ‘value of information’ (Vol). Both
‘payback’ and Vol make extensive use of methods used in economic evaluation of health
care technologies, thus the first part of this chapter introduces and describes central
concepts in economic evaluation. The second part of the chapter aims to provide an in-

depth description of ‘payback’ and Vol, by drawing on the existing literature.

3.1. Economic evaluation of health care technologies

In order to improve and maintain the health of the populations they serve, health care
systems around the world provide a range of technologies and treatments. In publicly-
funded health care systems with constrained budgets, decisions are often needed about

which treatments should be covered financially and provided to the population.

Such decisions, it is acknowledged, need to be informed by evidence on treatments’ costs

and health benefits®*"12%1%,

Such evidence is routinely produced by economic
evaluations, which are systematic comparisons of alternative technologies, interventions
and treatments in terms of their cost and consequences“. Depending on the nature of
the treatment, costs may include expenditure for obtaining or implementing the
treatment itself, related use of hospital and community services, related personal

31;128;129

expenditures and, in some cases, costs due to productivity loss . Consequences are
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typically health-related and can be expressed in monetary, natural or quality-adjusted

. 31,130
units™ .

The rationale for the use of economic evaluation to inform resource allocation is based
on two paradigms: the ‘welfarist’ approach, under which evaluations determine the
relative desirability of different resource allocations on the basis of individuals’
utility™?®3! and the ‘extra-welfarist’ or ‘social decision-maker’ approach where
appointed decision-makers decide what actions should be pursued in order to maximise

132;133
h

socially desirable attributes—most importantly healt . The nature of the question

to be addressed and the way consequences are measured determine the choice between

separate—but arguably similar—techniques of economic evaluation%*%,

3.1.1. Cost-benefit analysis

In line with principles of welfare economics, judgments on whether an activity (e.g.
reimbursement and provision of a treatment) should be undertaken ought to be made
with reference to whether its outcomes will contribute towards improving society’s

128

welfare™". Such judgements target allocative efficiency questions and can be informed by

cost-benefit analysis (CBA), a technique that expresses the costs and benefits associated

with an activity in monetary terms*3%%,

Valuing both costs and benefits in monetary terms allows a comparison between an
activity’s input (costs) and output (in the specific context, health benefits). If the health
benefits expected to arise from the activity exceed its costs, the activity will result in ‘net

social benefits’ and is worth undertaking. While costs can be easily measured in monetary
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terms, obtaining a monetary valuation of health benefits is more complex and it requires
translating health improvement into increased productivity according to wages (using the
human capital approach)*?, or by eliciting peoples’ willingness to pay for those benefits

through observing their ‘stated’ and ‘revealed’ preferences™%**’.

Despite this technique’s firm foundations in welfare economics, its use in economic
evaluation has been limited, to a great extent due to practical and ethical difficulties with

valuing health and health benefits in monetary terms*3>1%8,

3.1.2. Cost-effectiveness and cost-utility analyses

Whilst CBA can be used to answer questions on whether an activity is worth undertaking,
cost-effectiveness analysis (CEA) can show which of competing activities should be
undertaken if the aim is to achieve a given level of output (for example, health benefits)
from the least input, or, equivalently, to achieve the greatest output out of a given level
of input. In this respect, CEA is appropriate for addressing questions of technical
efficiency135. Tackling such questions requires measuring each activity’s costs in terms of
monetary units and benefits in terms of relevant natural units, which, for instance, may

be years of life saved, cases detected or episodes avoided™®.

CEA involves pair wise comparisons between two or more treatments and its results are
commonly expressed as an incremental cost-effectiveness ratio (ICER), a measure which
represents the difference in costs between two compared treatments, over the

difference in benefits between these treatments. As an example, if the comparison is
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between a commonly used treatment A and an alternative, more costly and more

effective treatment B, CEA results can be expressed in terms of the following ICER:

Costg — Cost 4 _ACp_4

ICERg_, = =
B=4 ™ Effectivenessy — Effectiveness, AEg_,

In this case, the ICER represents the additional cost of obtaining an additional unit of

3128130 The defining

health benefit. A special form of CEA is cost-utility analysis (CUA)
difference between CEA and CUA is that the latter measures benefits in terms of units
which combine length of life in a health state with people’s preference for this state. The
most commonly used measure in CUA is the quality-adjusted life year (QALY). A QALY
represents the equivalent of one year of life in full health and is calculated by weighting
the period of time a person spends in a particular health state by the health-related
quality of life (HRQoL) he or she experiences during this period. Typically an individual’s
HRQolL is estimated by obtaining a description of his/her health state and valuing this
, 141

state according to the individual’s** or society’s™"" preferences for it. Cost-effectiveness

and cost-utility analyses are widely used to inform treatment coverage decisions in a

114 127

number of countries®?, including England and Wales™™, Australia® and Canada

3.1.3. Cost-minimisation and cost-consequence analyses

A further form of economic evaluation is cost-minimisation analysis (CMA). The method
is seen as a special case of CEA and has been considered appropriate in analyses where

31;142

treatments are perceived to be of equal or equivalent effectiveness . Given this, the

comparison in CMA is in term of costs, with the less costly treatment being seen as
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preferable. Although in theory CMA is a simpler version of CEA, in practice the situations
where the use of CMA may be appropriate are rare. This is because, as Briggs and
O’Brien’® explain, the uncertainty surrounding estimates from sample studies such as
clinical trials means that failure to detect a difference between treatments’ effectiveness
may be mistakenly perceived as a proof of equivalence, in which case CMA would lead to

spurious conclusions'®.

Last, an economic evaluation can take the form of a cost-consequences analysis (CCA).
This technique aims to address scepticism about combining results into a single number
(e.g. cost per QALY) and its distinctive characteristic is that it presents results in a
disaggregated way, typically in the form of a table documenting the costs and

consequences associated with a treatment®***

. In CCA, no attempt is made to synthesise
the available information into a unique number; instead decision-makers are left to
interpret the information and assign their own values to the costs and consequences
associated with the assessed treatment. This characteristic makes CCA an attractive
approach as it is simple, consistent with the ‘welfarist’ roots of economic evaluation**
and avoids assumption made in the process of constructing a single outcome™.
However, the approach has been criticised on grounds that, by leaving interpretation and

valuation of the results to decision-makers, it may allow room for unclear or arbitrary

. . . 12
rules to enter the decision-making process'®>.
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3.1.4. Decision rules in economic evaluation

The primary aim of an economic evaluation is to inform resource allocation decisions. To
this end, its results need to be interpreted clearly, using unambiguous decision rules.
Decision rules for judging the results of economic evaluations differ across techniques. In
CBA, the decision rule is relatively straightforward: if the benefits (valued in monetary
terms) associated with a treatment exceed its cost, the treatment is expected to result in

‘net benefits’ and should be provided™*****,

On the other hand, CEA and CUA results can determine whether a specific treatment
compares favourably to its best alternative, that is, whether it provides the same benefits
for lower cost or more benefits for the same cost. However, CEA results cannot
determine whether a treatment is worth undertaking, especially when there is a trade-off
between increased costs and increased health benefits (and vice versa). This issue can be
addressed by attaching a monetary value to a unit of health benefit. Such a value, often
called the ‘cost-effectiveness threshold’ or ‘ceiling ratio’ (commonly denoted by ) has
been seen as the decision-maker’s or society’s willingness to pay for an additional unit of

benefit (or willingness to accept as compensation for a unit of benefit forgone)128;139.

Both theoretical®®* and empirical ways146

of establishing the value of  have been
suggested but no consensus exists over how the ceiling ratio should be set**” and who

should be responsible for setting such a value',

According to the decision rules used in CEA and CUA, if treatment B is more expensive

and more effective than treatment A:
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Treatment B is cost — ef fective if ICER= Cg,/ Epy <

Equivalently, if treatment B is less expensive and less effective than its comparator, the

decision rule would be reversed:

Treatment B is cost — ef fective if ICER= Cg.,/ Ep,>

Here, ACz_, and AEgp_4 represent the difference in costs and effectiveness between
treatments A and B, respectively. If treatment B is less effective and more costly, the
treatment is deemed not to be cost-effective, while if treatment B is more effective and

less costly that its comparator, treatment B is considered as cost-effective.

Despite the usefulness of the ICER as a summary measure of cost-effectiveness, being a
ratio means that it has some undesirable mathematical and statistical properties which
hinder analysis and presentation of results'™>**¥*° As a response, researchers have
suggested a simple re-arrangement which incorporates the ceiling ratio and allows CEA

115;151

and CUA results to be presented in a tractable, linear form . In this, the standard

measure of cost-effectiveness and the decision rule are combined to give the Incremental

Net Monetary Benefit (INMB) formulation:

INMBB_Az (AEB—AX )_ACB—A

Here, positive INMBs indicate that treatment B is cost-effective. Decomposing the above

formula to consider the average net benefits associated with specific treatments gives:

NIVIBA= (EAX )_CA
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NMBB: (EBX )_CB

Here, E4 and Eg represent the effectiveness associated with treatments A and B, and C,
and Cy are the costs of treatments A and B, respectively. Presenting the results of CEA
and CUA analyses in this way offers significant advantages over ICERs: it provides an

easier interpretation of the results of analyses where multiple treatments are

152 150
d

compared™*, offers a tractable estimate of the variability in the results and

circumvents problems associated with the interpretation of ratios™™>.

3.1.5. Decision analytic modelling for economic evaluation

In relation to the analytic methods they employ, cost-effectiveness and cost-utility

154;155
. Th

analyses are often distinguished between trial-based and modelling studies e

former studies are carried out to analyse evidence obtained from a single clinical

|155;156

tria , While the latter synthesise evidence from many sources by using analytic

17 Limitations around evidence produced by a single study as well as the

structures
recognition that all available evidence needs to be taken into account have led health
economists and decision-makers to regard modelling studies as the preferable framework

for synthesising evidence and informing decision—makinglsg'leo.

Decision modelling is an integral part of decision analysis107 and, apart from in health
care, it has been successfully used in different disciplines including engineering,

161-1 1 12 .
h161163 Brennan et al.®*P12% define

environmental risk analysis and operational researc
a model-based analysis as “a formal comparison of health technologies, synthesising

sources of evidence on costs and benefits, in order to identify the best option for decision-
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makers to adopt”. In the context of health care, results of models are routinely used in

treatment coverage decisions by the National Institute for Health and Clinical

160;165

Excellence , Which sees modelling as “an important framework for synthesising

available evidence and generating relevant estimates of clinical and cost-

effectiveness” P41,

Different types of decision analytic models exist, the most common of which are decision

157;166;167

trees, Markov models and individual sampling models . The main stages in

modelling are depicted in Figure 3.1.

Specify decision problem and available actions

!

Develop model structure

!

Populate model with evidence and characterise uncertainty

J

[ Generate and present results }

Figure 3.1: Steps in decision analytic modelling

The first step in modelling requires defining the question to be answered. This typically

involves specifying the clinical area, the population of interest and the treatments to be
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assessed. Once the decision problem and the comparators a