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Abstract

The impact of the National Institute for Health Research
Health Technology Assessment programme, 2003–13:
a multimethod evaluation

Susan Guthrie,* Teresa Bienkowska-Gibbs, Catriona Manville,
Alexandra Pollitt, Anne Kirtley and Steven Wooding

RAND Europe, Cambridge, UK

*Corresponding author sguthrie@rand.org

Background: The National Institute for Health Research (NIHR) Health Technology Assessment (HTA)
programme supports research tailored to the needs of NHS decision-makers, patients and clinicians. This
study reviewed the impact of the programme, from 2003 to 2013, on health, clinical practice, health
policy, the economy and academia. It also considered how HTA could maintain and increase its impact.

Methods: Interviews (n= 20): senior stakeholders from academia, policy-making organisations and the
HTA programme. Bibliometric analysis: citation analysis of publications arising from HTA programme-funded
research. Researchfish survey: electronic survey of all HTA grant holders. Payback case studies (n= 12):
in-depth case studies of HTA programme-funded research.

Results: We make the following observations about the impact, and routes to impact, of the HTA
programme: it has had an impact on patients, primarily through changes in guidelines, but also directly
(e.g. changing clinical practice); it has had an impact on UK health policy, through providing high-quality
scientific evidence – its close relationships with the National Institute for Health and Care Excellence (NICE)
and the National Screening Committee (NSC) contributed to the observed impact on health policy,
although in some instances other organisations may better facilitate impact; HTA research is used outside
the UK by other HTA organisations and systematic reviewers – the programme has an impact on HTA
practice internationally as a leader in HTA research methods and the funding of HTA research; the work of
the programme is of high academic quality – the Health Technology Assessment journal ensures that the
vast majority of HTA programme-funded research is published in full, while the HTA programme still
encourages publication in other peer-reviewed journals; academics agree that the programme has played
an important role in building and retaining HTA research capacity in the UK; the HTA programme has
played a role in increasing the focus on effectiveness and cost-effectiveness in medicine – it has also
contributed to increasingly positive attitudes towards HTA research both within the research community
and the NHS; and the HTA focuses resources on research that is of value to patients and the UK NHS,
which would not otherwise be funded (e.g. where there is no commercial incentive to undertake research).
The programme should consider the following to maintain and increase its impact: providing targeted
support for dissemination, focusing resources when important results are unlikely to be implemented by
other stakeholders, particularly when findings challenge vested interests; maintaining close relationships
with NICE and the NSC, but also considering other potential users of HTA research; maintaining flexibility
and good relationships with researchers, giving particular consideration to the Technology Assessment
Report (TAR) programme and the potential for learning between TAR centres; maintaining the academic

DOI: 10.3310/hta19670 HEALTH TECHNOLOGY ASSESSMENT 2015 VOL. 19 NO. 67

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Guthrie et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

v



quality of the work and the focus on NHS need; considering funding research on the short-term costs of
the implementation of new health technologies; improving the monitoring and evaluation of whether or
not patient and public involvement influences research; improve the transparency of the priority-setting
process; and continuing to monitor the impact and value of the programme to inform its future scientific
and administrative development.

Funding: The NIHR HTA programme.
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Plain English summary

What was the problem/question?

The Health Technology Assessment (HTA) programme aims to fund high-quality research that is useful
for clinicians, policy-makers and managers in the UK NHS. However, the impact of the HTA programme
over the last 10 years has not yet been ascertained.

What did we do?

We reviewed the impact of the HTA programme, from 2003 to 2013, on patients, health policy,
clinical practice, the research system, industry and the economy. We collected data through (1) qualitative
interviews with representatives of the programme and organisations that either use or conduct HTA
research; (2) an assessment of how academics use HTA-funded research; (3) a survey of all HTA grant
holders; and (4) in-depth case studies of HTA-funded research projects.

What did we find?

The HTA programme has an impact on patients and clinical practice in the NHS. It funds high-quality
research and plays an important role in supporting clinical research. The programme has helped change
attitudes to research and has contributed to the increasing use of evidence in the NHS. Research from
the programme is also widely used internationally.

What does this mean?

To increase the programme’s impact, it could provide targeted funding to get important results into clinical
practice, and more complete information on the cost of introducing new treatments. It should continue to
maintain relationships with researchers and policy-makers, and improve the monitoring of the impact of
patient and public involvement in research and the transparency of how it makes funding decisions.
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Scientific summary

Background

The Health Technology Assessment (HTA) programme supports research that is tailored to the needs of
UK NHS decision-makers, patients and clinicians. The programme is part of the National Institute for Health
Research (NIHR) and funds both primary research and evidence syntheses.

Objectives

This study reviewed the impact of the NIHR HTA programme from 2003 to 2013. It considered a broad
range of impacts, spanning academic, health policy, clinical practice, health and economic outcomes.
Although the study’s approach was largely retrospective, reviewing impact from 2003 to 2013, it also
included a forward-looking component, which considered how the HTA could increase its impact in
the future.

Methods

We explored a wide range of impacts resulting from HTA programme-funded research and the
HTA programme. We carried out an analysis of impact across the HTA programme using
the following methods:

l Interviews (n= 20) Senior stakeholders from academia, policy-making organisations and the
HTA programme.

l Bibliometric analysis Citation analysis of publications (n= 1087) arising from HTA
programme-funded research.

l Researchfish survey Electronic survey of all HTA grant holders (n= 619) [excluding Technology
Assessment Reports (TARs)].

l Payback case studies (n= 12) In-depth case studies of HTA programme-funded research, which
included document review, interviews and bibliometric analysis.

This multi-method study allowed us synthesise data from multiple sources to identify key findings
regarding the impact of the HTA programme.

Results

Impact of the Health Technology Assessment programme, 2003–13

NHS and patients
Health Technology Assessment programme-funded research has had a range of impacts on patients
through changes in health policy, clinical practice and patient choice. Interviewees highlighted that the
National Institute for Health and Care Excellence (NICE) and the HTA programme have a joint impact on
clinical practice. The HTA programme funds research that feeds into both NICE TARs and NICE guidance,
which have an impact on clinical practice. Consequently, it is not possible to attribute the resulting impact
on clinical practice to either organisation, as both contribute to that impact. Interviewees also described
direct ways in which the programme has had an impact. For example, as the major funder of clinical
research in the UK, the programme has an impact on the quality of care changing clinical practice.
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However, HTA programme-funded research primarily has an impact on patients through funding
high-quality trials and evidence syntheses, which then result in improved guidance for clinicians, which,
if implemented, improve patient care.

Because the HTA programme explicitly focuses on topics of importance to patients and the NHS, it delivers
evidence when there is little or no commercial or academic incentive to undertake research.

Policy
The HTA programme has an impact on UK policy, by providing high-quality evidence to policy-makers.
NICE and the National Screening Committee (NSC) are key users of HTA research, which was illustrated in
the case studies. In the case studies, the main routes to policy impact were changes in clinical guidelines
(as evidenced by citation of the research within the guidelines) or through a NSC pilot. The programme
has close relationships with both NICE and the NSC. The TAR programme illustrates one way in which the
HTA programme works closely with NICE. However, case studies and interviewees also identified other
users of HTA research in the policy community.

International
Health Technology Assessment programme research has an impact on policy and practice internationally.
Interviewees and the case studies provided evidence on the use of HTA programme-funded research
outside the UK, particularly by other HTA organisations, policy-makers and systematic reviewers. The
programme also has an international influence through its leadership in HTA methods and research
funding, and by playing an important role in a wider international movement recognising the importance
of this type of research. The HTA programme and NICE have also had a joint impact internationally,
which is similar to the joint impact of the two organisations mentioned above. Insofar as HTA research
underpins NICE guidelines, and policy-makers abroad use NICE guidance to inform their own decisions,
then the two organisations can be said to have a joint impact internationally.

Academic
Interviewees reported that HTA programme-funded research is considered academically rigorous. We
found that this was reflected in the bibliometric data, with citation levels at more than double the
expected level for the field, although it is important to note that citation levels are an imperfect indicator
of quality, as high citations may also result from negative citation, self-citation and increases in the
popularity of a particular research field. The HTA programme has made a substantial contribution to health
research through the publication of the vast majority of HTA programme-funded research in the open
access Health Technology Assessment journal, as well as by encouraging independent publication of HTA
programme-funded research in other peer-reviewed journals. One notable exception is the TAR stream of
HTA research, which primarily assesses commercial HTA studies to support appraisal by NICE. TARs are not
typically published externally, as the data that underpin the assessments are provided in confidence
by industry.

The research system
The HTA programme contributes to building research capacity through supporting the development of
skills of individual researchers within a research team, sharing methods and expertise, and supporting the
development of networks. Interviewees viewed the HTA programme as an important funder of clinical
research that has played an important role in building and retaining capacity in HTA research in the UK.

The HTA programme has also had broader impacts on the research system. The programme has played a
role in the increasing focus not just on effectiveness, but also cost-effectiveness, in evidence-based
medicine. It has contributed to a cultural change in attitudes towards the importance of evidence-based
medicine, including health-economic evidence, both within the research community and in the NHS.

SCIENTIFIC SUMMARY
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Industry and the economy
The HTA programme tends to fund research when there is no commercial incentive to undertake research,
such that HTA programme-funded research has little overlap with industry-funded research. However,
it is clear that HTA programme-funded research has had impacts on the pharmaceutical, diagnostic and
device industries, and the wider economy. The impacts we identified in our case studies were mainly the
refinement of products, or the development of a new market by showing the value of a class of device/
diagnostic, but it was not possible to quantify these impacts. The HTA programme also affects industry
through input to specific decisions taken by NICE, and, more broadly, by shaping the way in which NICE
assesses new medicines, diagnostics and devices.

Looking at the economy more broadly, the evidence generated by the HTA programme supports the
decisions of NICE and can inform the spending and treatment decisions in the NHS more directly, which
should increase the cost-effectiveness of care provided in the NHS.

Ways to maintain and increase impact

Provide targeted support for dissemination
The dissemination of HTA programme-funded research is a potential weakness that is highlighted both across
the programme and through the case studies. Dissemination of HTA research is largely academic focused and
support for dissemination is not always available. Two of our case studies suggest that a targeted approach
could be taken, allowing the HTA to make best use of its dissemination resources. Funding for dissemination
could be allocated after the bulk of the research is completed and the key study results are known. This allows
better decisions on targeting resources. For example, if HTA programme-funded research indicates that
existing practice is appropriate, there is no need for widespread dissemination. The case studies also suggest
that resources could be targeted to account for existing commercial interests in the area (i.e. the extent to
which other stakeholders are likely to champion, or oppose, the study findings). Resources could be targeted
when there are important results that should be implemented, but when it is unlikely for other stakeholders to
do this or in cases in which the results run counter to vested interests.

Maintain close relationships with National Institute for Health and Care
Excellence and the National Screening Committee, but also consider working
more closely with other policy-making organisations
The close relationships that the HTA programme has with NICE and the NSC are crucial to the impact that
the HTA programme has on health policy and clinical practice, and should be maintained. However, NICE
and the NSC are not the only routes through which the HTA programme can have an impact on health
policy and clinical practice, and they are not the only users of HTA programme-funded research. The HTA
programme could increase its impact by working more closely with other guideline-producing organisations.

Maintain good relationships with researchers and flexibility in the way the
programme supports research
Researchers are generally positive about their relationship with the HTA programme, the programme’s
level of oversight and supportiveness, and their interactions with HTA programme management. In some
cases, interaction with HTA programme management directly contributed to the success of particular
studies. Interviewees praised the level of flexibility and academic freedom that the HTA programme offers.
Maintaining good relationships with researchers is likely to be beneficial in helping the HTA programme to
facilitate the impact of the work it funds. Although the TAR programme provides a direct link to NICE, and
a clear and timely route to impact on health policy, particular consideration may need to be given to this
programme, which has proved challenging for academics. Because TAR centres operate in different
ways, it may be possible for them to learn from each other about how best to manage the demands of
producing TARs for NICE alongside pursuing other academic interests. As the funder of all TAR centres, the
HTA could provide a convening function for this learning.
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Maintain the academic quality of the work and the focus on NHS needs
Interviewees commented on the importance of the combination of research that is both academically
rigorous and of relevance to the NHS. This balance has been a feature of the HTA programme since its
inception, and it will be essential for maintaining the impact of the work.

Consider funding research on the implementation of HTA
programme-funded research
Several of the case studies noted that the cost information provided in HTA studies is incomplete, which
limits the impact of the research. For example, the short-term costs of the implementation of new
technologies in the NHS are often not assessed in HTA programme-funded research. The implementation
of new technologies in the NHS may also have an impact on existing health-care infrastructure, the
health-care workforce and the organisation of health-care services. As policy-makers do not make
decisions based on the effectiveness and cost-effectiveness of health-care interventions alone, there is
scope to increase the impact of HTA programme-funded research by funding research on the impact of
the implementation of new health-care technologies or interventions in the NHS. The selection of relevant
studies for this type of analysis could be on the basis of the likely importance to the NHS, policy-makers
and clinicians.

Improve the transparency of the priority-setting process and monitoring of
the impacts of patient and public involvement
Interviewees recognised the HTA programme as one of the first public funders of research to require
patient and public involvement (PPI) and reported that it has continued to be viewed as a leader in this
area. However, the impact of PPI on HTA programme-funded research is not clear, as the programme
does not seem to monitor the impact of PPI. Similarly, some aspects of the priority-setting process are not
transparent. The HTA programme provides information provided at the programme level about the
priority-setting process, but it is difficult to trace the origins of particular pieces of commissioned research.
In both cases, increased transparency, monitoring and measurement of the effectiveness of PPI and the
priority-setting process would not only allow the programme to better demonstrate its commitment to PPI
and the quality of its priority-setting process, but also allow programme management to better understand
the effectiveness of both processes and how they could be improved.

Consider ways to protect the future of the programme through improved
recognition and planning for change
Looking forward, the HTA programme faces a range of potential challenges. While the NHS continues to
face increasing budgetary challenges, there is likely to be increasing pressure on budgets for any elements
of the health-care system that are not delivering front-line care. Providing evidence on the effectiveness
and impact of the programme will be important, as the programme looks to secure funding in the future.
A rolling programme of case studies to build a library of impact stories could contribute to such evidence.
It will be important to ensure that the ease of demonstrating impact is not taken as a proxy for the
significance of that impact. It will also be important to clarify the role of the programme relative to other
bodies such as NICE and the rest of NIHR, a relationship that is not always clearly understood by all
stakeholders in the health system.

Interviewees reported that it will be important for the HTA programme to continue adapting to the needs
of a changing NHS, ensuring that the research it funds is timely and relevant. In particular, interviewees
noted a need to consider succession planning as key individuals, who have been important to the success
of the programme, depart. HTA seems to have been successful at adapting to the changing needs of the
NHS over the last 20 years and the programme will need to maintain this adaptability to ensure that it
meets the future needs of the NHS.

SCIENTIFIC SUMMARY
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Conclusions

The HTA programme has had impacts on patients, health policy, clinical practice, the research system
and industry and the economy. These impacts stem from the quality of the research, the focus on NHS
priorities, good governance and close relationships with key policy stakeholders. To maintain or increase
this level of impact, the HTA programme could facilitate wider uptake by providing targeted funding for
dissemination, and additional cost analysis. Maintaining and building on existing relationships within
academia and the policy community could also play a role, as well as increased monitoring and
transparency around important processes such as PPI and priority setting.

In a changing landscape, the programme needs to maintain its ability to change and adapt, while still
delivering its mission to ‘ensure that high-quality research information on the costs, effectiveness and
broader impact of health technologies is produced in the most effective way for those who use, manage
and provide care in the NHS’.

Research recommendations
Potential areas for future research include investigation of the impact of PPI on HTA research; a rolling
programme of case studies to provide a detailed and evolving understanding of the routes to impact of
HTA research; and work considering how to measure the impact of studies that do not recommend a
change in practice.

Funding

Funding for this study was provided by the HTA programme of the NIHR.
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Chapter 1 Background

The Health Technology Assessment (HTA) programme is a research funding programme that supports
research that is tailored to the needs of UK NHS decision-makers, patients and clinicians. The

programme is part of the wider National Institute for Health Research (NIHR) and funds UK researchers
to conduct a mix of primary research and evidence syntheses that address the needs of the NHS.

Hanney et al. (2007)1 described how the first formal NHS research and development (R&D) strategy,
launched in 1991, led directly to the establishment of the HTA programme in 1993.2 The R&D strategy
Assessing the Effects of Health Technologies2 highlighted the importance of health technology assessment.
In this section of the report, we outline the policy developments and changes that have affected the
programme over the last 10 years, describe the programme’s current structure and approach, provide an
overview of previous work reviewing the impact of the programme and set out the aims of this study.

Policy developments affecting the Health Technology
Assessment programme from 2003 to 2013

One of the key developments over the last 10 years was the publication of the 2006 national health
research strategy Best Research for Best Health.3 The strategy changed the way that health research is
funded in the UK and led, among other things, to the creation of the NIHR. The Best Research for Best
Health strategy3 explicitly refers to the HTA programme, which was to be included within the remit of the
newly created NIHR, stating that the HTA programme’s purpose is to ‘ensure that high-quality research
information on the costs, effectiveness and broader impact of health technologies is produced in the most
effective way for those who use, manage and provide care in the NHS’ (p. 22). The report also reaffirms
the HTA programme’s links to the National Institute for Health and Care Excellence (NICE) and suggests
that alongside addressing questions of importance to the NHS and its users, it should provide ‘dedicated
support for the work of the National Institute for Health and Clinical Excellence (NICE) by commissioning
both primary research and Technology Assessment Reviews’ (p. 22). A key outcome of the Best Research
for Best Health strategy3 was the introduction for a major new programme of pragmatic clinical trials.
These pragmatic trials were intended to address topics of direct relevance to the NHS and to operate
largely in response mode. By this point, the HTA programme had already started to work with the UK
Clinical Research Network to identify and support relevant trials that were thought to have value for the
NHS, but the formation of a new programme for pragmatic clinical trials formalised the shift in focus of
the HTA programme to fund a wider range of clinical trials. The HTA programme also continued to
support clinical trials and evidence syntheses (initially the primary focus of the programme) through its
established commissioning routes, based on the research priorities identified through engagement with
specialist groups, the NHS and researchers.

Over the period from 2003 to 2013 the size of the HTA programme grew significantly, as did the profile
of its research. According to the Best Research for Best Health HTA implementation report,4 by 2009,
54 project grants had been awarded through the new clinical trials funding stream, which had been
renamed the HTA Clinical Evaluation and Trials. The new health strategy also led to an increase in funding
for the programme, with its annual budget planned to grow by ‘a further £29m as a result of the Best
Research for Best Health Research Strategy; and a further £48m following the Comprehensive Spending
Review and the increase in the Joint Health Research Fund, both by 2012/13 compared to 2005/06 levels’
(p. 2).4 The overall budget of £88M by 2012–13 was intended to fund more HTA trials through all
commissioning routes. The Best Research for Best Health implementation report4 also referenced the
quality of HTA research, noting that the roughly 50 monographs were published each year in the
‘internationally acclaimed’ Health Technology Assessment (HTA) journal, which had an impact factor
(a measure of the level of citation of articles within the journal) of 3.87 in 2007, ranking it among the
top 10% of health and medical-related journal titles.
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Prior to the publication of the Best Research for Best Health report,4 there had already been some changes
to the HTA programme in response to the public health White Paper Choosing Health: Making Healthy
Choices Easier5 and the 2004 Wanless Report Securing Good Health for the Whole Population.6 A new
HTA panel on public health was established in 2005 and supported by £9.2M in funding. According to the
Best Research for Best Health implementation plan,4 the panel was ‘developing close and complementary
links with the recently established NIHR Public Health Research programme, which evaluates non-NHS
public health interventions’ (p. 2) by 2009.

The Cooksey Review,7 A Review of UK Health Research Funding, also had implications for the strategy and
focus of the HTA programme. A key recommendation of the Cooksey Review7 was the establishment of
the Office for Strategic Coordination of Health Research to determine the government’s health research
strategy, set the budget for health research, and distribute the budget for health research between the
NIHR and Medical Research Council (MRC). The Cooksey Review7 also recommended the establishment of
NIHR as a real, rather than a virtual, institute, and clarification of the roles of the NIHR and MRC, which
had implications for the HTA programme. HTA research had previously been funded by both the MRC and
the NIHR, but health technology assessment, along with health services research and applied public health
research, was brought exclusively within the remit of the NIHR in response to these recommendations.
The Cooksey Review7 explicitly stated that the HTA programme should benefit from these new
arrangements by receiving a greater proportion of the financial support for this type of research within the
overall UK funding portfolio. The report also praised the HTA programme as ‘very successful in its role of
Knowledge Production, by providing NHS decision-makers with a high-quality evidence base, in meeting
needs created by “R&D market failure” and for its innovation and flexibility’ (p. 85) and as ‘a global leader
in this area’ (p. 99). The review recommended that the HTA programme be expanded to meet the
increasing information needs of the NHS. Specific areas recommended for expansion included strengthening
the commissioned workstreams for primary research, clinical trials and themed calls, following up on
research recommendations from NICE and funding research of HTA methodologies. It is interesting to note
that the Cooksey Review7 recommended that a set of metrics should be developed to evaluate the impact
of the expansion of the HTA programme to inform future spending decisions.

More recent changes in the NHS, outlined in the 2011 document Equity and Excellence: Liberating the
NHS,8 have been less closely focused on research and have had a less substantial impact on the HTA
programme. Although the Equity and Excellence document8 does not refer to the HTA programme
specifically, it reinforces the core role of research in the NHS. The document states that ‘the Government is
committed to the promotion and conduct of research as a core NHS role’ (paragraph 3.16). The Equity and
Excellence document8 also highlights the importance of the NIHR and clinical research, describing how the
NHS has ‘an increasingly strong focus on evidence-based medicine, supported by internationally respected
clinical researchers with funding from the National Institute for Health Research’ (paragraph 1.6). It also
notes the importance of patient involvement in research, and states that to support the development of
quality standards NICE will advise the NIHR (including the HTA programme) on research priorities.

Current structure and approach of the Health Technology
Assessment programme

Aims
Recent NIHR briefing documents state the aim of the HTA programme as to ‘research information about
the effectiveness, costs and broader impact of health-care treatments and tests for those who plan,
provide or receive care in the NHS’ (p. 2),9,10 demonstrating that although the specific strategy of the
programme has changed over time, the overarching aims of the programme have remained consistent.

BACKGROUND
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Research funding
The HTA programme commissions and funds research via four routes:

l Commissioned workstream This stream funds research on specific topics identified by a range of
stakeholders, from patients to professional bodies, and prioritised by the six advisory panels (described
below). Typically, the HTA programme advertises three calls per year, which consist of a set of specified
research questions that are described in commissioning briefs. Responses from applicants to each
commissioning brief are reviewed based on their scientific merit, feasibility and value for money by the
HTA Commissioning Board.

l Researcher-led workstream This stream funds research questions put forward by researchers. The
Clinical Evaluation and Trials Board assesses proposals based on their relevance to clinical practice in
the NHS and the importance of the outcomes to patients.

l Themed calls Themed calls aim to increase the evidence base for key health priorities through funding
a number of projects across the NIHR in a particular area. They are evaluated separately by
independent review boards set up for that purpose. Previous calls include obesity, medicines for
children, diagnostic tests, dementia and primary care.

l Technology Assessment Reports (TARs) These provide evidence to support NICE’s technology appraisal
and diagnostic assessment programmes (TARs are described in detail below).

Six advisory panels and the prioritisation group support the review boards across all of these programmes.
The prioritisation group balances the relative priority of research topics for the commissioned research
workstream and applications received from the researcher-led funding stream. The six advisory panels are
as follows: Diagnostic Technologies & Screening Programmes; Elective and Emergency Specialist Care;
Interventional Procedures; Maternal, Neonatal and Child Health; Mental, Psychological and Occupational
Health; Primary Care, Community and Preventive Interventions. The role and remit of each of these
advisory panels is described in more detail below (see Priority setting).

The programme supports both evidence syntheses and primary research across all six panels and across
all the funding streams. Over the last 10 years, there has been a relative increase in both response
mode-funded research and primary research, which is in line with the recommendations set out in Best
Research for Best Health3 and the Cooksey review7 (see Policy developments affecting the Health
Technology Assessment programme from 2003 to 2013, above). In 2001, the HTA programme had
published only five clinical trials,11 whereas by April 2014 the programme had supported 530 primary
research studies, 260 of them completed and published in the HTA journal. An overview of the HTA
programme’s portfolio, by type of study and status of the project, is provided in Table 1.

TABLE 1 Number of different study types funded by the HTA programme and their status

Type of study Complete Waiting to publish In progress Waiting to start Total

NICE TARs 157 9 5 0 171

NICE diagnostic assessments 12 6 3 0 21

NICE ERG report 152 0 34 0 186

HTA TARs 130 11 6 0 147

Methodology reports 121 1 0 0 122

Evidence synthesis 205 29 14 4 252

Primary research 260 65 198 7 530

ERG, Evidence Review Group.
Data correct as of 2 April 2015.
Source: HTA website, project portfolio. www.nets.nihr.ac.uk/programmes/hta.
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Relationship with policy-making organisations
An important part of the HTA programme’s strategy is the way it engages and influences NICE, the
National Screening Committee (NSC) and other policy-makers. The HTA programme has direct links with
NICE through its commissioning of TARs to inform NICE guidance. However, HTA programme-funded
research also feeds in to other aspects of NICE’s work. For example, HTA programme-funded research is
often cited in NICE guidelines, but the links between the HTA programme and the guideline-producing
parts of NICE are less strong than the links between the TAR programme and NICE. The HTA programme
also has direct links with the NSC, which are less formalised than the programme’s links with NICE. In
addition to its well-established links with NICE and the NSC, the HTA programme also has informal links
with other policy-makers (e.g. NHS England). The remainder of this subsection discusses the links between
the HTA programme and each of those organisations.

The HTA programme commissions independent TARs to meet the urgent needs of NICE and other users
of TARs.12 Nine TAR centres, based in universities and academic centres across the country and contracted
by the Department of Health (DH), conduct all of the TARs for NICE. TARs provide evidence to support
NICE’s technology appraisal and diagnostic assessment programmes. There are three types of TARs:

1. Single Technology Appraisal Reports (STAs) aim to ‘assess the strength and quality of the research
evidence submitted by manufacturers to NICE as part of the evaluation of a single new drug or device
close to when they are first licensed’ (p. 3)12 and are produced within 8 weeks.

2. Multiple Technology Appraisal Reports (MTAs) aim to ‘identify, assess and synthesise the research
evidence (including data submissions) from across a number of interventions in a given healthcare area’
(p. 3).12 MTAs typically provide estimates of the relative effectiveness and cost-effectiveness of different
interventions. They are larger research reviews than the STAs and take 26–28 weeks to produce.

3. Diagnostic Assessment Reports aim to ‘identify, assess clinical outcomes and synthesise the research
evidence for single or multiple diagnostic technologies in a given pathway’ (p. 3).12 Diagnostic
Assessment Reports typically provide estimates of the relative effectiveness and cost-effectiveness of
different diagnostic technologies. Diagnostic Assessment Reports are also relatively large reviews and
take 24 weeks to produce.

Recent users of TARs also include the Chief Medical Officer, the National Specialised Commissioning Team,
and the Policy Research Programme. TARs produced for other policy-makers may take different forms, and
their content is tailored to meet the needs of the particular policy-making organisation. However, they
typically include a systematic review of evidence in a particular area and economic modelling.

The NICE Guidelines Programme also uses HTA programme-funded research, but the link between the
policy impact and the HTA programme is less direct. The HTA programme also has direct links with the
NSC, which relies heavily on HTA programme-funded research for formulating evidence-based advice for
government. According to interviewees, the HTA programme sends research related to screening directly
to the NSC. The HTA programme and the NSC also have regular meetings to discuss both ongoing and
recently published HTA programme-funded research related to screening. The NSC also submits research
topics directly to the HTA programme. However, the links between the HTA programme and the NSC
seem to rely primarily on relationships between individuals rather than formal links between the
two organisations.

Research budget
‘The research budget of the HTA programme has now grown considerably from the initial £1M in 1993/4
to £8M in 2003/4 and £60M in 2012/13’ [NIHR Evaluation, Trials and Studies Coordinating Centre
(NETSCC), 3 April 2014, personal communication, reproduced with permission]. Adjusting for inflation,
that growth is equivalent to an increase of more than 400%, in real terms, over the last 10 years. This
funding increase reflects the growth in scope of the programme over that time period, particularly
the expansion of the clinical trials element of the programme because clinical trials are typically much more
costly than evidence syntheses.

BACKGROUND
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Priority setting
The HTA programme identifies potential research topics from a number of sources. It engages key
stakeholders in the NHS and the NIHR, in part through the NIHR horizon scanning centre. The programme
also sources research topics from the James Lind Alliance (JLA) Priority Setting Partnerships and from
research recommendations in published research, particularly systematic reviews, and guidelines.
The programme also elicits research suggestions from policy-makers (notably NICE and the NSC) and other
health-care-related organisations (e.g. the Royal Colleges and patient groups). Research topics can also be
submitted by members of the public through the HTA website.

The initial prioritisation process consists of a number of steps. First, potential research topics are reviewed
to assess whether or not they fall within the remit of the programme and to determine whether or not the
research questions are sufficiently different from existing or ongoing research. Research topics that do not
fall within the remit of the HTA programme are passed on to other NIHR research programmes.

The remaining research topics are then reviewed by one of the six Topic Identification, Development and
Evaluation (TIDE) panels. These panels comprise a range of professional, public and patient members who
act to advise the HTA programme on the importance of the research topic to patients and the NHS. There
are six such panels in the following areas:

l Primary Care, Community and Preventive Interventions Covers interventions that are delivered in
primary care or the community.

l Elective and Emergency Specialist Care Focuses on interventions delivered in hospitals or by specialists.
l Maternal, Neonatal and Child Health Examines interventions related to obstetrics, paediatrics and

specific maternal health issues.
l Interventional Procedures Covers all surgical interventions, drugs used for interventional procedures

and interventional radiology.
l Mental, Psychological and Occupational Health Covers rehabilitation, learning difficulties, mental

health, cognitive deficits and occupational health.
l Diagnostic Technologies & Screening Programmes Covers all tests used to diagnose, monitor or select

patients for treatment; or to monitor a disease or the effect of its treatment.

The members of each panel consist primarily of clinicians and health-care professionals working in the
front-line NHS but also include public and patient representatives. At panel meetings, the members discuss
and refine research suggestions. The members of the panel then vote on the relative importance of the
topics to the NHS. The most important topics are then developed into vignettes that guide ongoing work
on the selected topics. The vignettes are discussed at the panel’s Methods Group, which provides advice
on the proposed research design and methodology. After the panel finalises the vignettes, they send them
to the HTA Prioritisation Group.

For researcher-led work, the TIDE panel reviews anonymised extracts from proposals against the ‘criteria to
guide the setting of HTA Priorities’. They evaluate the importance of the research question and produce a
ranked list of proposals for the HTA Prioritisation Group.

After the six advisory panels have completed the vignettes and the TIDE panel has reviewed researcher-led
proposals, the HTA Prioritisation Group then determines which research should be funded. The HTA
Prioritisation Group consists of the Programme Director of the NIHR HTA programme, the chairs from each
of the six HTA panels and the two funding boards, and senior representatives from NETSCC. The role of
the Prioritisation Group is to develop a portfolio of research that reflects the needs of the NHS, fits within
the available programme budget and provides good value for money. The group reviews and prioritises
topics from the panels based on the vignettes prepared, and decides which should be developed into
commissioning briefs. The HTA Prioritisation Group also reviews researcher-led proposals and prioritises
them for consideration at the Clinical Evaluations and Trials Board. Finally, the Group reviews funding
recommendations from the HTA commissioning boards and prepares a final list for approval by the DH.
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The Health Technology Assessment journal
The HTA programme has its own journal, Health Technology Assessment, which is part of the wider NIHR
journals library. The HTA programme endeavours to publish all HTA programme-funded research in the
HTA journal as a monograph, and includes a full description of the methods, results and conclusions of the
research. The monographs include an abstract, scientific summary and plain English summary. Although
the programme aims to publish all HTA programme-funded research in the HTA journal, the research must
be of sufficiently high scientific quality, as assessed by external peer reviewers and the journal’s editors,
to be published in the journal. The purpose of the journal is to ensure that the full results of all studies
are publicly available. However, the HTA programme also encourages the publication of results in other
peer-reviewed journals. Prior publication of HTA programme-funded research results in other journals
is not a limitation to the publication of a monograph in the HTA journal. Typically, the HTA journal
article is one of the final outputs of any project.

However, not all HTA programme-funded research is published in the HTA journal. For example, STAs are
typically not published in the HTA journal (with a limited number of exceptions) because they are usually
based on commercial data that were provided in confidence, and they primarily review manufacturers’
evidence rather than present original research. Despite the growth in the size of the HTA programme,
there is evidence that the programme has maintained its academic quality, with the HTA journal’s 5-year
impact factor of 5.595 ranking it fourth among all journals in the Health Care Sciences and
Services category.13

Adding value in research
The HTA programme has also been influenced by the work of Chalmers and Glasziou (2009)14 on research
waste and, more recently, by the same authors and others in a series of publications on research waste in
The Lancet in January 2014. The five papers15–19 published in The Lancet each expand on one of the key
themes identified in the earlier paper by Chalmers and Glasziou (2009):14

1. decisions about which research to fund based on issues relevant to users of research15

2. appropriate research design, methods and analysis16

3. efficient research regulation and management17

4. fully accessible research information18

5. unbiased and usable research reports.19

The HTA programme and the NIHR have used these themes to develop the Adding Value in Research
framework.20 The aim of the framework is to ensure that NIHR-funded research ‘answers questions
relevant to clinicians, patients and the public; uses appropriate design and methods; is delivered efficiently;
results in accessible full publication; and produces unbiased and usable reports’ (p. 1).21 In fact, the HTA
programme has been considered an exemplar of good practice in many of these areas. For example,
Chalmers and Glasziou (2009)14 note:

Some elements of these recommendations reflect policies already implemented by some research
funders in some countries. For example, the NIHR’s Health Technology Assessment Programme
routinely requires or commissions systematic reviews before funding primary studies, publishes all
research as web-accessible monographs, and, since 2006, has made all new protocols freely available.

p. 8814

The HTA programme’s perceived success in adding value in research contrasts with the evidence that
shows that researchers more widely are not making sufficient use of existing evidence in the design and
execution of their research. For example, the study by Clark et al. (2013)22 showed that of 446 trials
submitted to research ethics committees in the UK, only 4% used meta-analyses of data from relevant
previous studies to plan target sample sizes. Similarly, an analysis of clinical trials by Robinson et al. (2011)23

found that less than one-quarter of previous trials were cited in reports. This evidence suggests that not
all research funders adhere to the UK policy on research governance in the biomedical research sector.
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According to the DH’s advice on research governance ‘all existing sources of evidence, especially systematic
review, must be considered carefully before undertaking research. Research which duplicates other work
unnecessarily, or which is not of sufficient quality to contribute something useful to exiting knowledge,
is unethical’.24

The Adding Value in Research framework is used by the HTA programme and the NIHR more widely for
self-assessment and ongoing improvement. Through the Research on Research programme that was
established in 2007, the NIHR funds studies on how they manage their research programmes and the
projects they fund. Adding Value in Research is one of three core strategic areas of the Research on
Research programme. Recent work funded through the programme has shown that the HTA programme
is performing well against several of the elements of the framework. Wright et al. (2014)25 provided
evidence that the programme is supporting research of clinical relevance. Turner et al. (2013)26 found that
95.7% of all HTA studies either have published, or will publish, a monograph in the HTA journal, and that
that percentage increases to 98% for studies commissioned after 2002. Chinnery et al. (2013)27 showed
that these publications were available promptly. They also found that the median time to publication for a
HTA monograph was 9 months shorter than an external journal article.

However, published evidence suggests that the HTA programme could improve the value that it adds.
Work by Douet et al. (2014)28 showed that not all the reports published in the HTA journal provide
sufficient information to replicate the work, with components missing in 69.4% of the 98 reports
analysed. In particular, only 58.2% of reports had complete patient information. Jones et al. (2013)29

looked at the use of systematic reviews in planning a sample of randomised trials and found that although
the majority of HTA programme-funded research referenced the systematic review in their application,
only half used the systematic review to inform the design of the study. Turner et al. (2010)30 found that,
in one particular research area, eight similar HTA studies had been funded by different international HTA
organisations. Although the studies looked at the issue within different contexts, the similarity between
studies suggests that potential duplication of effort and research waste may have taken place. The authors
suggest that such resource wastage could be minimised by the use of a toolkit designed to help adapt
HTA reports between different contexts.

Complementary to the Adding Value in Research framework is the ‘needs-led, science-added’ approach,
which is a set of principles used across the NIHR, including the HTA programme, which aims to maximise
the utility of research for decision-makers. The underpinning principle is that research should be ‘needs led’
in that it should reflect the key information needs of decision-makers, while also being of high quality. To
this end, the NIHR undertakes a range of activities, such as involving stakeholders – including policy-makers,
patients and the public – in topic identification and prioritisation (as described above); conducting peer
review of proposals and making the funding decisions via expert panels; ongoing monitoring and contact
with projects in process; and comprehensive publication of findings in the NIHR journals library.

Patient and public involvement in research
Both the Adding Value in Research framework and the ‘needs-led, science-added’ approach advocate the
involvement of patients and the public in the design and conduct of research. The NIHR defines
involvement of patients and the public as:

l . . . an active partnership between the public and researchers,

l research done with or by members of the public, not to or about them,

l the public getting involved in the research process itself.
p. 231
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Health Technology Assessment programme-funded studies are expected to demonstrate that they will
involve patients and the public, and this forms part of the assessment of proposals submitted for funding.
The NIHR provides guidance to researchers on what that involvement could consist of, suggesting that
patients and the public could be involved in:

l designing questionnaires and patient information sheets
l helping to find participants and designing the best way to approach them
l participating in advisory or steering groups
l undertaking aspects of the research
l contributing to or commenting on the final report.

One of the main support mechanisms that the NIHR provides support for researchers is the Research
Design Service, which can give researchers access to relevant patients or members of the public that they
have recruited into their patient and public involvement (PPI) panels. In a study of a sample of HTA
programme-funded projects, 85% of proposals described PPI representation in their application. However,
only 41% of reviewer comments across the trials commented on the PPI plan, which suggests that more
guidance could be provided for reviewers on this process.32

Previous work assessing the impact of the Health Technology
Assessment programme

Several previous studies have been conducted to assess the impact of the HTA programme. Hanney et al.
(2007)1 undertook an assessment of the impact of the first 10 years of the HTA programme, which was
commissioned by the NIHR. Using payback case studies, Hanney et al. (2007)1 identified a range of
impacts results from the HTA programme and the mechanism through which those impacts arose. Hanney
et al. (2007)1 found that the HTA programme primarily has an impact on knowledge generation, but that
it also has a perceived impact on health policy and, to some extent, clinical practice. Hanney et al. (2007)1

suggested that the policy relevance of the funded studies contributed to the observed high impact of the
programme. Hanney et al. (2007)1 also reported that the methodological rigour and strict peer review
facilitated the publication of HTA programme-funded research in high-quality, peer-reviewed journals.

A second study examining the impact of the HTA programme was carried out by RAND Europe on the
impact of a small sample of clinical trials funded by the HTA programme.33 The study33 attempted to
monetise the potential benefits to the NHS and patients of the findings of a small sample of HTA studies
and compared these benefits to the cost of the HTA programme. The study33 provides quantitative
evidence of the impact of the HTA programme in a limited number of cases, and demonstrates that a
small subset of the work of the HTA programme has potential returns that would be greater than the total
costs of the HTA programme if the findings of those studies were fully implemented and delivered the
expected long-run returns. However, the approach has several limitations. First, only a limited range of
types of benefit were captured. As well as providing evidence that new treatments could be effective and
cost-effective (potentially influencing health policy, clinical practice, health outcomes and the economy),
the programme also identifies new technologies that are no better than the existing standard of care,
which prevents new, potentially less effective or more expensive technologies, being adopted by the health
service. Similarly, the approach does not capture wider impacts of the HTA programme, such as its impact
on the research system. In addition, the approach focused only on clinical trials, whereas part of the value
of the HTA programme comes from its systematic reviews and evidence syntheses.

A recent paper by Raftery and Powell (2013)11 looked at the impact of the HTA programme over the last
20 years. They describe examples of when HTA programme-funded research has had an impact on health
policy and clinical practice, and the impact of the programme at a wider level. Raftery and Powell (2013)11

see the programme as a provider of evidence to NICE and the NSC, and as an exemplar of good practice
in the promotion of full, open access publication of all results, the registration of trial protocols at the
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outset of research and the insistence on systematic review before funding primary research. The study11

concludes by identifying key challenges for the HTA programme, which include ensuring that funding
and publication of research is timely, addressing the methodological challenges around the research
that it funds, ensuring that trials are incorporated into updated meta-analyses, and maintaining their
independence from government. Another key challenge that Raftery and Powell (2013)11 identified is
maintaining funding for the HTA programme from the NHS in the current economic climate. Raftery and
Powell (2013)11 suggest that the HTA programme needs to demonstrate that it is cost-effective through
the effect that it has on health service resources and public health. The authors recommended that the
HTA programme funds more ‘research on research’, including work looking at the HTA programme. As
well as considering other approaches, including the issues of adding value in research and the contribution
of trials to subsequent systematic review, Raftery and Powell (2013)11 recommended the application of the
payback framework to look at the second decade of the programme.

The present study is intended to be complementary to the previous studies on the HTA programme and,
in particular, to provide an assessment of the impact of the HTA programme over the last 10 years, as
recommended by Raftery and Powell (2013).11

Aim of this study

The aim of this study is to review the impact of the NIHR HTA programme from 2003 to 2013. This study
considers a broad range of potential impacts, spanning academic, health policy, clinical practice, and
health and economic outcomes. Although the study’s approach was largely retrospective, reviewing impact
from 2003 to 2013, it also included a forward-looking component, which considered how the HTA could
increase its impact in the future, based on the evidence collected for the retrospective analysis.

Considering the objectives of the programme, and taking into account the different ways in which the
HTA programme can have an impact, through the HTA programme-funded research and the programme
itself, we identify three key research questions:

1. What has been the impact of HTA programme-funded research on the NHS, patients, clinicians, health
policy, academia, the research system, industry and the economy from 2003 to 2013?

2. What has been the impact of the HTA programme on the NHS, patients, clinicians, health policy,
academia, the research system, industry and the economy from 2003 to 2013?

3. What actions can the HTA programme take to increase its impact on the NHS, patients, clinicians,
health policy, academia, the research system, industry and the economy?
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Chapter 2 Methodology

We have taken a broad approach to assessing the impact of the HTA programme, aiming to explore
the full range of impacts resulting from HTA research across the programme, including the impacts

resulting from the programme itself, not just as a body of individual projects. Therefore, the work
presented in this report consists of two elements:

1. Analysis of impact across the HTA programme To do this, we have:

i. conducted 20 interviews with key stakeholders, spanning a range of viewpoints, to understand the
impact of the HTA programme in different contexts

ii. conducted a bibliometric analyses of the HTA programme
iii. analysed all available survey data from Researchfish® (Cambridge, UK; www.researchfish.com) for

HTA programme-funded research over the period. Researchfish is an online system that is designed
to capture research outcomes for researchers and funding organisations through questions on a
series of types of outcomes and impacts.

2. Analysis of the impact of a sample of individual HTA projects To do this, we have conducted
12 detailed payback case studies.

These tasks are mapped against the key study questions in Table 2.

Our methodology is based on the payback framework developed by Buxton and Hanney (1996).34 This
approach was specified by the commissioning brief and was selected because it is a useful way to collect
information on the impact of research systematically and, comparably, allowing useful comparisons to be
drawn across data sources to generate wider insights. In addition, it is well established and has been
widely used as a method to investigate and catalogue the impacts of health research,35–38 and was used
previously to assess the impact of the first 10 years of the HTA programme, following an assessment of
potential approaches that could be used.1 Using this approach allows us to make direct comparisons of our
findings to those of the previous assessment.

TABLE 2 Mapping tasks to key study questions

Question Source

What broad impacts on the NHS and patients, policy, academia, the research
system, industry and the economy have resulted from the HTA at a
programme level over the period 2003–13?

Interviews with stakeholders

Bibliometrics

Survey data

What is the impact on the NHS and patients, policy, academia, the research
system, industry and the economy of the HTA programme at a project level
over the period 2003–13?

Interviews with stakeholders

Bibliometrics

Survey data

Payback case studies

What actions can the HTA programme take to help increase its impact
on the NHS and patients, policy, academia, the research system, industry
and the economy in the future?

Cross-cutting analysis across all tasks
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The payback framework consists of two elements: a classification system to capture and categorise the
outputs and outcomes of research, and a logic model which helps to break down the research and
translation process. As such, the payback framework helps not only to evaluate the range and nature of
outputs from research, but also to conceptualise the process through which these outputs are generated.
Although the logic model is linear in format, which is a simplification of the research process, it also
explicitly includes feedback between different stages of the process.

The payback framework has five categories of impact to capture the range of impacts resulting from
research. We used these to structure our data collection – primarily for the case studies (described
in Case studies) but also for our other streams of evidence.

l Knowledge production This category covers the knowledge produced as a result of the research
conducted, and this knowledge is in general captured in publications. Peer-reviewed articles are
generally the most common measure, but editorials, meeting abstracts, reviews and patent filings are
other examples of knowledge production. Citation analysis is one approach to understanding and
measuring the output in this category.

l Research targeting and capacity building This category captures benefits for future research created
by the research conducted both in terms of the direction of research and research priorities, and the
building of research capacity in terms of infrastructure, skills and staff development.

l Informing policy and product development This category captures the impact of research on health
policy (illustrated by such things as citation on clinical guidelines) and on product development as
findings are taken up by the private sector for commercialisation (possible measures are licensing
intellectual property, contract research work and public–private joint ventures, along with new
start-ups).

l Health and health sector benefit This category covers health benefits and other benefits for the health
sector (such as improved efficiency or cost savings) resulting from the findings of the research being
put into practice. This typically occurs via the uptake of the policy, products or processes outlined in the
previous category.

l Broader economic benefit This final category covers the wider socioeconomic benefits resulting from
the research. They might be the outcome of the increased productivity of a healthier workforce
resulting from the health benefits described, or might result from increased employment or the
development of new markets, stemming from the development of new products or processes. This can
be very challenging to measure owing to the challenges of attributing such change to a particular piece
of research.

Although we used the payback approach to structure our data collection, in our analysis of the impacts of
the programme we categorised the impacts slightly differently to better reflect the aims and priorities of
the HTA programme, particularly its focus on the UK, and the NHS and patients. Although our
categorisation does not explicitly mention every potential impact of the programme (and indeed, it is not
possible to identify and capture every possible impact), we felt that it was appropriate to focus primarily on
assessing the impact of the programme against its own aims, while remaining open to other types of
impact that may also be identified. The categories used, as defined below, are intended to be broad
enough to capture the full range of impact identified, but also focused primarily on the key aims of
programme. We used the following categories:

l Impact on the NHS and patients This captures impacts on health and the health sector, and those
socioeconomic benefits that relate to the improved health of patients.

l Impact on UK policy Impact on health policy in the UK only. Part of what is captured under improving
policy and product development.

l Academic impact The equivalent of ‘Knowledge production’.
l Impact on the research system The equivalent of ‘Research targeting and capacity building’.

METHODOLOGY
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l Impact on industry and the economy This covers parts of what is captured under improving policy and
product development, focusing on the product development side, but also takes in economic impacts
when they do not relate to the NHS or patient health.

l International impact This captures impacts across all categories outside the UK, with the exception of
academic impact, which is hard to separate in this way. In particular, this category covers impacts on
policy and practice outside the UK, and influences on wider research systems and structures.

These categories were used to structure the analysis of the results across the various data collection
methods used, combining the broad findings across the programme from the interviews, bibliometrics and
survey data with the in-depth examples provided by the case studies. The qualitative data from the
interviews and case studies were coded and analysed by impact type and stakeholder group. Within the
impact categories, we conducted a thematic analysis of the data coded in each impact grouping to identify
key messages. The same categories were used to analyse the quantitative data from the bibliometric
analyses and the Researchfish survey. The rationale for using the same impact categories to analyse all of
the different data sources was to allow the identification of key messages and themes that were supported
by the data.

In the following sections, we describe each of the methods used in more detail.

Interviews

The purpose of the interviews was to understand the broad impact of the HTA programme on the medical
research funding, practice and policy landscape. Potential interview candidates were identified from the
following sources:

l analysis of key policy documents to identify important perspectives and, where possible,
relevant individuals

l suggestions of the advisory board
l when a relevant perspective was identified, but not an individual, we looked at the structure of

relevant organisation(s) to identify the appropriate contact point
l snowballing based on suggestions from previous interviews.

Through the sample of interviewees chosen, we aimed to cover a wide range of perspectives, but the final
sample of interviewees was ultimately pragmatic, based on our ability to identify appropriate, informed
informants who were available and willing to participate in an interview over the relevant time frame.
A total of 20 interviews were conducted with informants, covering a range of perspectives. A full list of the
interviews conducted and the perspectives covered is provided in Table 3.

An important limitation to note is the potential inherent bias in using key informant interviews to collect
information on the HTA programme. For interviews to be productive, it is necessary that the individuals
interviewed are informed about the programme. However, informed individuals are typically (although not
exclusively) in some way involved with the programme and, as such, will potentially be biased, with the most
likely risk being that the perspectives offered are likely to be supportive of the programme. However, those
that were previously involved in the programme (and are no longer) may be critical of the programme, and
indeed critical from an informed perspective. In either case, it is important to note that those who are
informed enough to provide information on the programme are likely to have had some direct engagement
with the programme and, as such, are likely to bring their own personal perspective to the information
provided. As such, analysis of the data provided need to be conducted in the context of those personal views
and experiences.
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Interviews were conducted by one of two researchers on the project team by telephone and took between
30 minutes and 1 hour. For the first few interviews, both interviewers joined the interview so that they
could ensure that they were taking a similar approach and had a shared understanding of the protocol
and how it should be applied. The remaining interviews were undertaken by one interviewer only.
Interviews were recorded, but the recordings were kept for internal use only and were destroyed after
completion of the analysis.

The interview questions were open ended and the protocol was flexible to allow the interviewer to focus
on the most relevant questions for that particular stakeholder. A semistructured approach ensured that
interviewers covered a consistent range of issues in each interview, but also allowed the particular context
and circumstances relevant to the different groups to be discussed. The protocol consisted of three main
sections. The first section was of a set of introductory questions to explore the informants’ backgrounds
and engagement with the HTA programme. This information, together with our prior knowledge and
research on the key informants, allowed us to select the relevant subsets of questions to ask in the second
section, which was a set of focused questions relevant to particular perspectives (e.g. questions on policy
impact, international impact or academic impact). The final section covered some overview questions about
the impact of the programme at a high level, which could be used as required to pick up any issues not
covered in the second section. The full protocol, including the detailed questions for all three sections, is
provided in Appendix 1.

Interview notes were written up by the team member who carried out the interviews. These notes were
intended to be comprehensive in capturing the points made by the interviewee, and were compiled with
reference to the interview recording but were not word-for-word transcriptions. However, when the
interviewers identified particular quotes of interest, the interviewers transcribed those quotes verbatim
from the interview recordings. These notes were coded in NVivo version 10 (QSR International,
Warrington, UK), a qualitative analysis software package, against a common codebook. Initially interviews
were double coded by both interviewers to ensure consistency in coding and a common understanding
of the codebook. Subsequently, the interviews were coded by one interviewer (the person who had
conducted the interview). The initial codebook was generated based on previous experience and a review
of the study aims and questions, but was developed iteratively over the coding process, with new codes
added as required, and regular meetings taking place between the two coders to ensure that all interviews
were coded consistently and that any new codes added were applied to all interviews, and that there was
a common understanding of the meaning of the codes used. The same codebook was also used for the
analysis of the case studies to allow cross-comparisons across both data sets to be made. A full version of
the final codebook is provided in Appendix 2.

Bibliometrics

Bibliometrics is the study of scientific publications and their dissemination and use in the scientific
community. It offers a powerful set of methods and measures for studying the structure and process of
scholarly communication, and has become a standard tool of science policy and research management.
Bibliometrics utilises quantitative methods to analyse patterns of scientific publications and their citation,
based on the reference lists of scientific journal articles. Citation analysis, a component of bibliometrics, is
used extensively to measure the impact and quality of scientific work, as well as the intellectual influence of
scientists and scholars. Primarily, it is based on the assumption that new papers will cite other articles that
are perceived as useful for informing new research. In this regard, a citation is viewed as a measure of the
‘utility’ and ‘visibility’ of a piece of research. If a researcher or a piece of research has more utility as shown
by a larger number of citations, it is assumed that the research is of higher quality. Therefore, a citation is
perceived as a proxy for research quality and a measure for research achievement and excellence.
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Benefits, drawbacks and common pitfalls of bibliometrics
The advantages of bibliometric methods are straightforward: they provide a quasi-objective and
quantitative method of evaluating the performance of research, researchers, institutions and research
systems. However, caution is needed when interpreting bibliometric results, as a number of caveats and
drawbacks exist.

First, and foremost, citations are not a complete representation of research quality and are only ever a
proxy. Bibliometric analysis provides a quantitative reflection of research performance and does not take
into account the nuance that can be achieved with a more in-depth, qualitative analysis. Although it is
generally accepted that there is a strong correlation between citations and scientific quality at the article,
individual researcher and national levels, it does not necessarily follow that an article with a low number of
citations is of low scientific value. Furthermore, ‘impact’ as demonstrated by a high level of citation should
be considered in a narrow sense as impact within academia, and does not necessarily imply that the
research will go on to impact on policy, practice or society more widely.39 In order to build a more
complete picture of research quality and impact, bibliometric indicators should be considered alongside
other research evaluation methods, as we have done in this study. It is also important to use a variety of
bibliometric indicators, as each has its own particular strengths and weaknesses, for example in relation to
sensitivity to skewed distributions or small sample sizes. The specific indicators used in this study are
explained further below.

Another issue to be aware of is that different research fields exhibit different citation patterns, with some
fields attracting a larger number of citations than others. This can be attributed to a number of factors,
including the size of the field; the number of journals and the number of times per year these journals are
published; the number of journals indexed in Web of Science (WoS); and the publication norms of the field
(e.g. the publication of research as book chapters rather than journal articles is more common in the
humanities than the fields of natural and social sciences). These factors contribute to research in some
fields having a higher probability of being published and/or cited. Additionally, assessment can be distorted
by ‘fashions’ in particular fields; areas seen as particularly topical may attract large amounts of funding,
more researchers and more citations. It is possible to control for these differences between fields, to some
extent, and further detail on how this was achieved in this study is provided below.

Citations can also sometimes be manipulated by researchers and research organisations to unfairly
represent the value of their scientific output. Citation counts can be enhanced by researchers citing their
own work (self-citations) as well as researchers publishing flawed or controversial work that is likely to gain
a number of citations in other articles that criticise the original research. These types of ‘negative citations’
are not easily recognised using bibliometric analysis, as all citations are assumed to be equal. Identification
of negative citations requires a more in-depth, qualitative analysis, which is resource intensive and outside
the scope of the current study.

Finally, bibliometric analysis tends to under-represent the research output of non-English speaking
countries. The majority of journals indexed in citation databases, such as WoS, are English-language
journals and the small number of non-English-language journals indexed may unfairly represent the value
of research published in other languages. This issue should not prove particularly problematic in evaluating
the HTA programme’s research, as it can reasonably be assumed that all project outputs are published
in English.

Bibliometrics in this study
Bibliometric analysis was used in this study to provide a quantitative analysis of the academic output and
impact of HTA programme-funded projects. It was carried out at two levels: an overall assessment of the
entire HTA portfolio and specific project-level profiles of the studies selected as case studies. Although
many of the indicators were the same for these two purposes, there were differences in the methods used,
particularly in compiling the relevant data. Each of these is described below, in turn (see Identifying the
Outputs of Health Technology Assessment programme-funded research).
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Bibliometric data source
The Centre for Science and Technology Studies (CWTS) was contracted by RAND Europe to provide the
bibliometric analysis for this project. CWTS is an interdisciplinary research institute housed within
the Faculty of Social Sciences at Leiden University in the Netherlands, which specialises in advanced
quantitative analysis of scientific research and its connections to technology, innovation and society.

The CWTS maintains a bibliometric database of scientific publications for the period 1980 to the present,
generated from the Thomson Reuters WoS database. WoS is a bibliographic database that covers the
publications of about 12,000 journals in the natural sciences, the social sciences, and the arts and
humanities. Each journal in WoS is assigned to one or more subject categories representing different fields
of research. The CWTS in-house database makes a number of improvements to the original WoS data,
most importantly by using a more advanced citation-matching algorithm and an extensive system for
address unification. The database is based on the journals and serials of the Science Citation Index and
associated citation indices: the Science Citation Index, the Social Science Citation Index, and the Arts &
Humanities Citation Index, extended with six so-called specialty Citation Indices (Chemistry, Compumath,
Materials Science, Biotechnology, Biochemistry & Biophysics, and Neuroscience).

Identifying the outputs of Health Technology Assessment
programme-funded research

Programme level
The programme-level analysis required two different types of publication to be identified: papers published
in the HTA journal and outputs from HTA programme-funded projects published in other WoS indexed
journals. Three different data sources were used to compile the complete publication list:

1. All articles and reviews published in the HTA journal during the period 2004–12. This list comprised
512 papers.

2. Papers listed on all HTA project pages of the NETSCC website (data provided by NETSCC). More than
80% of these papers were matched to the CWTS database, resulting in a list of 474 papers to be
included in the analysis.

3. Papers reported by researchers in Researchfish. Matching this list to the CWTS database resulted in
331 unique papers (excluding those published in the HTA journal).

Papers that were not matched to WoS in lists (2) and (3) tended either to have been published too recently
to have been indexed in the database or be editorial material (our analysis included only articles and
reviews, as other document types do not usually contribute substantially to scientific knowledge). Once
duplicates were removed from lists (2) and (3), the final data set comprised 1087 papers.
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Although we are confident that this data set covers the majority, and likely the most visible/cited portion,
of HTA programme-funded outputs, there will inevitably be publications that are not included. A number
of other methods of verifying our data set and identifying missing papers were tested to explore how
comprehensive our list was:

l A review of the NETSCC and Researchfish data revealed that although the NETSCC data appeared to
be more complete, Researchfish often provided additional publications for currently active projects,
suggesting that it may be particularly useful in identifying more recent publications and that both
sources were valuable in building a robust data set for this study.

l An alternative approach to identifying HTA programme-funded publications would have been to build
the data set up from individual papers that acknowledge the HTA programme as their source of
funding. Since 2008, WoS has systematically recorded this information, when available, from papers.
A brief search revealed more than 20 valid variants of the HTA programme’s name (e.g. UK HTA, HTA
programme, NIHR HTA), and these variants retrieved around two-thirds of the number of papers in our
existing data files for the covered time period, suggesting that many publications do not acknowledge
the HTA programme in an easily recognisable form. Given this variation, and the fact that the
acknowledgement data in WoS are available from only mid-2008 onwards, this approach was not
considered a reliable and efficient method for contributing to the set of publications for this study.

l For a small sample of projects we searched WoS for the associated grant number, for which there is
also a specific field. However, grant numbers are not always provided in a consistent format in
publications and this approach also proved unreliable.

Project level
Publication lists for individual case study projects were initially compiled from the sources used at the
programme level and a review of the CI’s publication record in WoS. The resulting list was then shared
with the CI for verification.

Indicators
As noted above, it is useful to use a variety of bibliometric indicators to reflect different aspects of the HTA
programme’s research output. A summary of these is provided in Table 4. A more in-depth discussion of
the meaning and use of these indicators follows below.

TABLE 4 Indicators used in the bibliometric analysis

Indicator Description

Number of publications Number of individual publications produced

Field of publication The field of the journal in which a paper appears, based on WoS subject categories; journals
can be categorised to more than one field

Number of citations Total number of citations

Field of citation The field of the journal of a citing paper, based on WoS subject categories; journals can be
categorised to more than one field

MNCS Average number of citations, normalised according to each paper’s field and year of
publication, relative to the world average

MNJS The average number of citations received by articles in a journal in a field, relative to the
world average

Papers in top 10% in field Percentage (or number) of publications that belong to the most cited 10% of papers in
their field

Collaboration Articles including authors from more than one institution (based on all author addresses)

International collaboration Articles with at least one author with an address outside the UK

MNCS, Mean Normalised Citation Score; MNJS, Mean Normalised Journal Score.
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Number of publications
This indicator is calculated simply by counting the total number of publications attributable to the HTA
programme or to a particular project. Only publications classified as an article or review in WoS are taken
into account. Publications of other document types usually do not make a significant scientific contribution
and are commonly excluded from bibliometric analysis.

Field of publication
Each journal in WoS is assigned to one or more subject categories, of which there are approximately 250.
These subject categories can be interpreted as scientific fields, and thus the field to which a paper belongs
is determined by the journal in which it is published. Publications in multidisciplinary journals such as
Nature, Proceedings of the National Academy of Sciences, and Science are individually allocated, if
possible, to subject fields on the basis of their references.

Number of citations
This refers to the total number of citations that an article has received during the period 2004–13. In this
analysis, a variable citation window has been used, i.e. the time period over which citations are counted
varies according to the year of publication (papers published nearer the start of our study period have had
more time to accumulate citations). Given this, it is important to also consider a normalised indicator that
takes account of the variable citation window, as described below.

Field of citation
Considering the fields in which a particular paper has been cited can provide some indication of the
diffusion of knowledge to different scientific fields. As noted above, the field of a paper is determined by
the WoS subject category (or categories) to which the journal in which it appears has been assigned.

Mean Normalised Citation Score
Normalisation is applied to correct for differences in citation characteristics between publications from
different scientific fields and between publications of different ages (in the case of a variable-length
citation window). The normalised citation score of a publication is the ratio of the actual and the expected
number of citations of the publication, for which the expected number of citations is defined as the
average number of citations of all publications in WoS belonging to the same field and having the same
publication year. The Mean Normalised Citation Score (MNCS) indicator is then obtained by taking the
average of the normalised scores of all papers produced by a programme, researcher, institution, or other
unit of analysis. If the MNCS has a value of ‘1’, it means that, on average, those publications have been
cited as frequently as the world average for papers in their field and of similar age. Similarly, a score of ‘2’
would indicate that, on average, the papers are cited twice as often as would be expected for that field
and publication year. A score of ‘< 1’ indicates a citation level that is below the world average.

Mean Normalised Journal Score
This indicator, closely related to the MNCS, is a measure of the visibility of the journals in which the papers
of a researcher, institution, programme or other unit are published. The difference is that rather than using
the actual number of citations of a paper, as in the MNCS, it uses the average number of citations of all
articles published in a journal in a specified year. The interpretation of the Mean Normalised Journal Score
(MNJS) indicator is analogous to the interpretation of the MNCS indicator. If a unit has a MNJS indicator
of ‘1’, this means that, on average, papers appear in journals that are cited as frequently as would be
expected based on the field to which they belong.

Papers in top 10% of field
Alongside the MNCS, we also look at this indicator as a measure of citation impact. It is the percentage of
publications (of a programme, researcher, etc.) that belong to the most cited 10% of papers in their field
published in the same year. For example, a research programme with 20% of its papers in the top 10% for its
field would be doing twice as well as an average programme. This indicator is complementary to the MNCS, in
that although both are measures of utility or impact, they are sensitive to different aspects of the distribution
of the sample of papers. One of the weaknesses of the MNCS indicator is that it is sensitive to extreme outliers
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in the data; one very highly cited paper can skew the mean dramatically. However, a paper belongs to the top
10% if it is cited more frequently than 90% of similar papers, regardless of the actual number of citations. The
weakness of this indicator is that there is a somewhat false dichotomy created between the top 10% and
other papers, whereas at the boundary the actual difference in citation level can be very small. Considering it
alongside the MNCS provides a more complete picture of the distribution of publications.

Indicators of collaboration
Indicators of scientific collaboration are based on an analysis of addresses listed in the publications
produced by the research unit. Collaboration exists when authors are from more than one institution,
and international collaboration exits when at least one of these institutions is outside the UK.

Analysis of Researchfish data

All HTA awards that were active from June 2003 onwards were taken as a sample for the portfolio of
work funded by the HTA scheme. TARs are excluded from Researchfish, because the nature of the TARs,
for which researchers often move therapeutic area with each piece of work, means that it would be very
difficult for researchers to track the impact of any one piece of work. In addition, researchers will have
involvement with many TARs, so it would be particularly burdensome to report on. We were able,
however, to collect evidence about the impact of TARs through a case study.

Researchfish is an online questionnaire that enables research funders and research institutions to track the
impacts of their investments, and researchers to log the outputs, outcomes and impacts of their work
(www.researchfish.com). It is currently used by more than 90 funders in the UK and internationally to
gather information from researchers about the outcomes from their work. The question set descends from
the Arthritis Research UK’s RAND/ARC Impact Scoring System and MRC’s e-Val.39

The project team used Researchfish, rather than a bespoke survey, because the NIHR already held data
on the impact of HTA awards since 2009. This allowed us to reduce the burden on the HTA researchers by
reducing the duplication of information requests. Similarly to other questionnaire-based data collection,
Researchfish data have various limitations – which is why it was used in concert with other forms of
evidence. The data are self-reported and therefore could be biased towards the categories of impact that
the researcher deems most valuable. For researchers who are unfamiliar with the Researchfish interface,
limited time may mean that they put in only a selection of their impacts. The project team were not aware
of any research on the accuracy and completeness of Researchfish data.

The request for data went out to a total of 619 awards. The submission period in Researchfish was open
for 5 weeks, between 6 August and 10 September 2014. The chief investigator (CI) for each award was
sent a request to complete the survey, and two reminders while the survey was live. Overall, 109 awards
responded to the request for data. Data – submitted for the annual NIHR submission in November 2013 –

were already held on an additional 269 awards, and, subsequently, these were combined with data
collected for the annual NIHR submission in November 2014, providing data on an additional 44 awards.
Therefore, combining the sources, we had data on 68% (422/619 awards). A consequence of this data
collection method, which builds on a precollected data set, is that our sample is likely to be biased towards
more recent grants because they are required to report through Researchfish on an ongoing basis.

Researchfish is structured to allow researchers to provide data on a wide range of impacts (across all of
the payback categories); however, there is no requirement for researchers to indicate ‘none’ in categories
for which they have not had an impact. This means that it is not possible to calculate response rates for
individual categories or questions. Overall, 2099 pieces of data were captured across the 13 categories of
impact, as defined within Researchfish (Figures 1 and 2). We used Microsoft Excel® 2010 (Microsoft
Corporation, Redmond, WA, USA) to analyse the data on the impact of the portfolio. We also used the
bibliometric information as a factor in the selection of case studies.
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FIGURE 2 Number of HTA awards reporting impacts in the Researchfish impact categories.
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FIGURE 1 Number of instances of each category of impact in Researchfish recorded for the NIHR HTA programme.
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Case studies

Case study selection
We conducted 12 case studies with individual HTA projects as the unit of analysis for the case studies.
As described at the start of the chapter, the case studies were conducted using a payback case study
approach. Following the discussion with the advisory board, we decided to select a purposive sample of
case studies of projects that we expected to have had high impacts across a range of different areas.
The intention was that this would allow us to explore the range of impacts emerging from the HTA
programme and the routes by which that impact occurred. One disadvantage of this selection approach
was that it tells us less about cases in which research did not have an impact – to partially address this we
examined the barriers to impact that our case studies had overcome. The selection approach also means
that we cannot generalise from the case studies to extrapolate the overall impact of the HTA programme.
In addition, case studies were chosen to reflect the diversity of the research funded through the
programme. Overall, case study selection was based on four main criteria:

l high impact
l mix of primary research, evidence synthesis and TARs
l mix of research areas
l timing of the publication of final results.

Each of these is described in more detail below.

High impact
In order to identify relevant studies for inclusion, we compiled a long list of potential studies for inclusion
from the following sources:

l high-impact projects listed on the HTA website
l projects highlighted at the NIHR HTA Conference 201340

l projects highlighted by Raftery and Powell11

l suggestions from our project advisory board
l suggestions and examples from the key informant interviews
l highly cited publications identified through the bibliometric analysis (among the top 15 most highly

cited publications in the set of publications analysed, normalised for field)
l projects with a range of impacts according to the Researchfish survey data.

We selected all of the case studies based on evidence that they have already had, or would likely have, a
high level of impact in one or more of the following categories: knowledge production, capacity building,
and policy and practice.

Mix of primary research, evidence synthesis and Technology
Assessment Reports
Among the studies selected for in-depth analysis41–52 through case studies were two case studies focused
on TARs,45,52 two focused on evidence synthesis42,47 and eight focused on primary research.41,43,44,46,48–51

This distribution of case studies among the different research types funded by the HTA programme was
chosen to reflect the focus of the programme over the last 10 years.

Mix of research areas
The case studies were also selected to cover the main research areas of the HTA programme: screening
and diagnostics, surgery, medical devices, pharmaceuticals and mental health interventions. We included at
least one, and no more than three, case studies from each of these groupings.
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Timing of the publication of final results
An additional selection criterion was the timing of the studies. We required that all projects selected for
inclusion had published their full study results, ideally as a final HTA journal article, at the time we started
to conduct the case studies (September 2014). Initially, we considered focusing on older studies (e.g.
studies that had their final HTA journal article published in 2010 or earlier) because of the time needed for
research to be translated into impact. However, we decided to loosen this selection criterion for a number
of reasons. First, from our work in the earlier stages of the project looking at the impact of the programme
overall, and through our discussions with the advisory board, it became apparent that, in some instances,
HTA research can have an impact shortly after completion, as it is typically very close to practice. In addition,
the findings of HTA programme-funded research are often published in other journals well before the
monograph is published in the HTA journal. Second, it became apparent that selecting an earlier publication
deadline as an inclusion criterion would significantly limit our sample and would prevent us from including
more recent larger studies, the size of which were previously unprecedented in the HTA programme’s
history. These more recent, large studies were also longer in duration because of their scale, and hence
have published their findings only recently. Even this looser criterion – that the key study findings should
have been published – meant that we had to exclude some high-profile and potentially high-impact studies,
such as the ProtecT Trial (Prostate testing for cancer and Treatment), which had been recommended to us
by a number of sources. However, we felt that it was important that the full results of the trial were at least
publicly available to conduct the case studies effectively.

The final sample of case studies selected is set out in Table 5, demonstrating the range of projects covered.
More description of the individual projects selected is available in Chapter 3 (see Table 6).

Conducting the case studies
A case study lead was identified for each case study, and this researcher led all data collection for that case
study. In addition, a second person was assigned to provide support on each case study, to act as a
sounding board for discussion and also ensure consistency of approach across all of the case studies.
A total of five researchers conducted all of the case studies, with overlaps between researchers to ensure
that best practice and learning was shared among the team.

We gathered data from two main sources: document review and interviews. When possible, we conducted
interviews with the CIs for each study in the early stages of the data collection process to establish the key
impacts of the study, the publications resulting from the study and relevant stakeholders for further
interviews. If the CI was not available at an early stage, another key member of the study team (e.g. the
clinical lead) was interviewed initially, and the CI was interviewed at a later stage if possible. Interview data
were then supplemented by analysis of relevant documents, including published papers and reports,
guidelines, policy documents, systematic reviews, meta-analyses, project records (such as end of grant
reports) and, where available, original proposal documentation and curricula vitae (CVs) of project team
members. As well as verifying and expanding upon information from interviews, the document analysis
was used to identify key informants for further interviews.

Interviews were then conducted with members of the project team, policy-makers, clinicians and patient
representatives. Interviews were semistructured, based on a protocol tailored to the payback framework,
but adapted for the types of research conducted by the HTA programme (provided in Appendix 3). The full
protocol was used only with the CI (or in the initial interview with a key member of the project team when
the CI was not able to be contacted), but relevant sections were selected and supplemented as required
for use with other informants, based on their expertise and the gaps in our knowledge. Interviews were
conducted by telephone and were recorded with permission from the key informants. Recordings were
confidential and for the use of the research team only, and were destroyed upon completion of the study.
We conducted between two and seven interviews per case study, each lasting approximately 1 hour. The
interviews, in turn, supported the identification of further relevant documentation for analysis. All interview
participants were given the opportunity to review and comment on the final case study, and request that
any quotations attributed to them in the case study were anonymised or removed.
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In each of the case studies, we analysed the initial and long-term outputs and outcomes of HTA research,
including translation of the research findings into the knowledge base or clinical practice. Through key
informant interviews, we explored possible attribution problems by asking the studies’ CIs, and other key
stakeholders, what would have happened in the absence of the HTA research. In particular, the case
studies focused on the outcomes of the research for the NHS and patients.

The final results of each case study are presented in a standard template using the payback framework to
enable comparability across all of the case studies. The full text of all of the case studies is provided in
Appendix 4. We conducted a cross-cutting qualitative analysis of all of the case studies, using the impact
categories described at the start of this chapter. The aim of the qualitative analysis of the case studies was
to identify the key impact mechanisms associated with HTA research, as well as success factors, i.e. things
that support the successful translation and implementation of the findings of HTA research. To conduct
this analysis, we coded all of the case studies in NVivo using the codebook utilised for the analysis of
interviews (to allow comparison with those findings). Each case study was coded by the lead researcher
involved in conducting each case study, plus one other researcher from the study team. One researcher
coded all case studies to ensure comparability and consistency in the use of the codebook. Coding was
conducted iteratively, with potential new codes identified, discussed as a team, added where appropriate
and coded across all case studies to ensure consistency. Before the coding began, the team met to discuss
all of the codes to ensure a shared understanding of the coding approach. Coding was then compared
between both researchers who were coding each case study in order to analyse the level of consistency
and resolve any disagreements in coding. The final coded case studies were then examined, code by code,
with two key topics in mind. First, the nature, range and extent of impact observed across the case study
set. Second, the barriers and facilitators of that impact, with the intention of making observations around
actions that the HTA programme might be able to take to increase those impacts in the future. The codes
were examined iteratively through a process of separate analysis and team workshops to identify emerging
themes and observations. The analysis was conducted in the context of the findings of the earlier stages of
the project. All of the case study authors were involved in the workshops and the analysis process to
ensure that the tacit knowledge obtained through conducting the case studies, which may not have been
fully captured in the case study text, was included in the wider analysis.

Cross-cutting analysis

To develop our conclusions we integrated the evidence emerging from the interviews, bibliometrics,
Researchfish and case studies. We did this by starting with the coded interview data for each stakeholder
and type of impact. We then put the case study material coded against the same stakeholders and type of
impacts alongside it, and looked for themes and parallels between the data sources. We took these
emerging themes and checked them against what was emerging from closely related stakeholders and
impacts. Finally, we added in relevant quantitative data from the bibliometrics and Researchfish data to
identify themes that were supported across the different data sets.

Advisory board

The project was supported by an advisory board consisting of four members: Professor Ruairidh Milne,
Professorial Fellow in Public Health and Consultant Adviser at the NETSCC; Professor Kieran Walshe,
Professor of Health Policy and Management at Manchester Business School, and Associate Director of the
NIHR Health Services and Delivery Research programme; Professor Stephen Hanney, Professorial Research
Fellow at the Health Economics Research Group, Brunel University London, and one of the developers of
the payback framework; and Lester Firkins, OBE, adviser in PPI in research.
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The advisory board was consulted at three crucial stages of the project: at the start of the project, to
finalise methods and approach; at the selection of case studies, after the wider project level data had been
collected; and when data collection was completed to discuss the study findings and conclusions. The
process of consultation consisted of half-day workshops at which ideas were presented and discussed
among the whole study team, along with the four advisory board members.

The advisory board was the main route through which the views of patients and the public were taken
into account. As noted, Lester Firkins was selected specifically to provide a public and patient perspective
input to the work, and he was consulted through the three meetings and at other times on an ad hoc
basis to support the development of study methods, the process of conducting the research, and the
interpretation and presentation of the study findings. In particular, he provided significant input around
our assessment of the use of PPI in the HTA programme, and advised on what would be considered good
practice in terms of PPI. Lester Firkins has played a range of roles in the representation of patients and the
public, including Co-chairperson of PPI governance for NETSCC, and Chairperson of Strategy Development
for the JLA.
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Chapter 3 The impact of the Health Technology
Assessment projects

The primary route to impact for the HTA programme is through the projects that it supports. This
chapter presents our findings on the project-based impacts of the HTA programme, categorised into

the following impact areas: the NHS and patients, UK policy, academic, the research system, industry and
the economy, and international.

To collect data that gave us an indication of the impact of all HTA programme-funded research, we used
the interviews, bibliometric analysis and Researchfish data. To supplement this overview with a more
detailed understanding of how that impact developed, we carried out 12 case studies of high-impact
research projects, which we selected to illustrate the variety and range of impacts arising from HTA
projects. Because of this selection framework, the results from the case studies are not generalisable to the
entire portfolio of HTA research, but rather provide examples of the range and nature of the different
impacts of the programme. The 12 case studies are briefly summarised in Table 6 and the full text of all of
the case studies can be found in Appendix 4. Table 7 provides an overview of the impacts observed for the
12 case studies. The impacts resulting from HTA programme-funded research are discussed in more detail
in the remainder of this chapter.

Impact on the NHS and patients

The primary route to impact of Health Technology Assessment programme-funded
research is through guidelines, particularly National Institute for Health and
Care Excellence and National Screening Committee guidelines
Interviewees reported that the primary route to impact of HTA programme-funded research on patients is
through its impact on clinical guidelines, which, in turn, affects clinical care. If the HTA programme funds
high-quality research that is then incorporated into clinical guidelines which clinicians follow; patients
receiving that care can be said to have benefited from the initial research that led to the improvement in
care. One interviewee thought that the impact of HTA programme-funded research on patient care was
widespread (I19):

Somebody who is receiving treatment as a result of a NICE appraisal, based on an HTA assessment by
the HTA programme, will be affected by the HTA programme but will have no idea of that.

I19

The fact that the HTA programme primarily has an impact on patients through clinical guidelines
complicated the assessment of the impact of HTA programme-funded research because it is not possible
to attribute that impact directly to the HTA programme, as both the underlying research and the resulting
guidelines contributed to the observed impact. Two interviewees highlighted the challenges of attributing
the impact of improved patient care as a result of better guidelines to the HTA programme. The
interviewees reported that, when looking at the impact of HTA research on clinical practice, it is legitimate
to look at the joint impact of NICE and the HTA programme (I4, I16). One interviewee described this joint
impact in more detail:

They have helped each other considerably and probably have brought about a bigger impact than
if they were working separately . . . They could exist without each other, but if NICE didn’t have the
HTA then it would have to rely on what individual assessors have sent to drug companies, which is
what happens in some other countries, and if NICE didn’t exist then the HTA programme would be
producing reports that wouldn’t have the same traction.

I16
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TABLE 6 Summary of case studies

Case study
Type of
research Field

Value of
award (£) Dates Summary

ARTISTIC41 Primary Screening/
diagnostics

1,187,000 2001–9 RCT into the effectiveness and
cost-effectiveness of HPV testing in primary
screening as either an adjunct to cytology or
as a stand-alone test, compared with the
current national screening programme, which
relies on cytology alone

Newborn CHD42 Evidence
synthesis

Screening/
diagnostics

60,000 2001–5 Systematic review and cost-effectiveness
analysis of newborn screening for CHDs

IVAN43 Primary Pharmaceuticals 3,346,000 2007–14 RCT comparing two drugs for the treatment
of wet AMD, a chronic and progressive
condition that is the leading cause of sight
loss in older people

CRASH-244 Primary Pharmaceuticals 2,546,000 2007–13 RCT investigating whether or not TXA could
be used to treat trauma victims shortly after
their injury and reduce their chance of dying

RA45 TAR Pharmaceuticals Unknown 2005–6 MTA consisting of a systematic review and
economic analysis of three drugs for the
treatment of rheumatoid arthritis in adults

EVAR46 Primary Surgery 901,000 2005–12 RCT comparing the use of endovascular
repair with existing treatments for the
correction of AAA

Carotid Stenosis47 Evidence
synthesis

Screening/
diagnostics

111,000 2003–6 Systematic review and modelling to determine
whether or not novel non-invasive treatments
were as effective as the traditional (invasive)
therapy in diagnosing carotid stenosis with the
aim of reducing the risk of stroke

SWET48 Primary Devices 912,000 2006–11 RCT to determine whether or not
ion-exchange water softeners improve
atopic eczema in children with moderate
to severe eczema and the likely cost and
cost-effectiveness of such an intervention

CESAR49 Primary Devices 1,425,000 2000–10 RCT of ECMO for severe adult respiratory
failure, compared with standard care

CoBalT50 Primary Mental health 1,541,000 2008–14 RCT into use of CBT as an adjunct to usual
care (including drug treatment) for TRD after
initial treatment has failed

CUtLASS51 Primary Mental health 1,297,000 1999–2006 RCT comparing atypical antipsychotics to
older, typical drugs for the treatment of
schizophrenia

STAs52 TAR Overview of STAs and their impact
(particular focus on Southampton and
Sheffield TAR centres)

AAA, abdominal aortic aneurysm; AMD, age-related macular degeneration; ARTISTIC, A Randomised Trial of HPV testing in
primary cervical screening; CBT, cognitive–behavioural therapy; CESAR, Conventional ventilator support vs. Extracorporeal
membrane oxygenation for Severe Adult Respiratory failure trial; CHD, congenital heart defect; CoBalT, Cognitive Behavioural
Therapy as an adjunct to pharmacotherapy for treatment-resistant depression in primary care trial; CRASH-2, Clinical
Randomisation of an Antifibrinolytic in Significant Haemorrhage trial; CUtLASS, Cost Utility of the Latest Antipsychotics in
Severe Schizophrenia trial; ECMO, extracorporeal membrane oxygenation; EVAR, EndoVascular Aneurysm Repair trial;
HPV, human papillomavirus; IVAN, A randomised controlled trial of alternative treatments to Inhibit VEGF in patients with
Age-related choroidal Neovascularisation; RA, Rheumatoid Arthritis (case study); RCT, randomised controlled trial;
SWET, The Softened Water Eczema Trial; TRD, treatment-resistant depression; TXA, tranexamic acid.
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Another challenge in attributing the impact of HTA programme-funded research on patients to the
HTA programme is that many users of HTA programme-funded research may not be aware that the HTA
programme was the funder of the research. For example, users of scientific evidence do not always note
the funder of research before reading and using the findings of research. Interviewees highlighted that
many clinicians have heard of the HTA programme but that it is likely that their clinical practice has
been influenced by the research funded by the HTA programme (I8, I19, I9). For example, one
interviewee noted:

I think the impact is through guidelines. I don’t think the average clinician had the slightest idea what
the HTA was, had never heard of it, would never look it up, directly. Physicians got HTA research
results indirectly. They are following many of the things that HTA might have suggested.

I8

One interviewee felt that the attribution challenges resulting from the lack of awareness of the HTA
programme among users of HTA programme-funded research may be more widespread, extending
beyond clinicians to all users of HTA programme-funded research. The interviewee reported that the HTA
programme directly or indirectly influences everyone who has an interest in the clinical effectiveness,
cost-effectiveness and wider impacts of health technologies, whether or not those users of HTA research
are aware of the HTA programme (I19).

TABLE 7 Summary of impacts observed in the case studies by impact category

Case study NHS and patients UK policy
Academic/
research system

Industry and
the economy International

ARTISTIC41 ✗ ✗ ✗ ✗ ✗

Newborn CHD42 ✗ ✗ ✗ ✗ ✗

IVAN43 ✗ ✗ ✗

CRASH-244 ✗ ✗ ✗ ✗ ✗

RA45 ✗ ✗ ✗ ✗ ✗

EVAR46 ✗ ✗ ✗ ✗ ✗

Carotid Stenosis47 ✗ ✗ ✗ ✗ ✗

SWET48 ✗ ✗ ✗ ✗

CESAR49 ✗ ✗ ✗ ✗ ✗

CoBalT50 ✗ ✗

CUtLASS51 ✗ ✗ ✗ ✗

STAs52 ✗ ✗ ✗ ✗ ✗

Total 7 (4) 10 12 7 (4) 9

ARTISTIC, A Randomised Trial of HPV testing in primary cervical screening; CESAR, Conventional ventilator support vs.
Extracorporeal membrane oxygenation for Severe Adult Respiratory failure trial; CHD, congenital heart defect;
CoBalT, Cognitive Behavioural Therapy as an adjunct to pharmacotherapy for treatment-resistant depression in primary care
trial; CRASH-2, Clinical Randomisation of an Antifibrinolytic in Significant Haemorrhage trial; CUtLASS, Cost Utility of the
Latest Antipsychotics in Severe Schizophrenia trial; EVAR, EndoVascular Aneurysm Repair trial; IVAN, A randomised
controlled trial of alternative treatments to Inhibit VEGF in patients with Age-related choroidal Neovascularisation;
RA, Rheumatoid Arthritis (case study); SWET, The Softened Water Eczema Trial.
Green crosses indicate where the evidence for the impact, or its attribution to the study, is less clear. For totals, numbers in
parentheses indicate those green crosses and are additional to the total stated.
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Individual pieces of Health Technology Assessment programme-funded
research can have an impact on the NHS and patients
More than half of the case studies (7 out of 12) provided some evidence that HTA programme-funded
research has an impact on the NHS and patients, which is consistent with the findings reported by
interviewees. In addition to the seven case studies41,42,44–46,49,52 that had an impact on the NHS and patients,
four studies47,48,50,51 included limited evidence of changes in clinical practice.

The observed impacts included health benefits for patients; an increase in patient choice; and potential
cost savings. Two case studies [ARTISTIC (A Randomised Trial of HPV testing in primary cervical screening)41

and Newborn CHD42 (Newborn Screening for congenital heart defects)] will probably have a significant
impact on patients and the NHS in future, as they have both led to screening pilots that may eventually
be implemented nationally. We also identified two cases where HTA programme-funded research
confirmed the appropriateness of existing treatment [CoBalT (Cognitive Behavioural Therapy as an adjunct
to pharmacotherapy for treatment-resistant depression in primary care trial)50 and SWET (Softened Water
Eczema Trial)48]. However, identifying the impact of studies that provide the evidence for existing practice
is challenging because changes in clinical practice are unlikely to occur. Finally, two studies [IVAN (A
randomised controlled trial of alternative treatments to Inhibit VEGF in patients with Age-related choroidal
Neovascularisation)43 and CUtLASS (Cost Utility of the Latest Antipsychotics in Severe Schizophrenia trial)51]
demonstrated potential for impact on the NHS and patients but barriers to that impact exist within the
health-care system (see External factors can influence the implementation of HTA-funded research, below).
The impacts of the case studies on the NHS and patients are summarised in Table 8 and described in more
detail in the following sections.

TABLE 8 Summary of impact of case studies on the NHS and patients

Name of case
study

Evidence of
impact Summary of impact on the NHS and patients

ARTISTIC41 ✗ Limited use in small pilot, but likely health benefits for those screened

Newborn CHD42 ✗ Some use in the NHS (around 20%), but likely health benefits for those screened

IVAN43 ✗ Possible slight cost reduction due to renegotiation of Lucentis (ranibizumab;
Roche and Novartis) price; Avastin (manufactured by Roche) not generally
available in the NHS

CRASH-244 ✗ TXA now used widely in trauma, reasonable to assume health benefits and link to
this research is strong

RA45 ✗ Increased patient choice since more drug options available

EVAR46 ✗ Increased patient choice; endovascular aneurysm repair preferred by patients and
now widely available

Carotid Stenosis47 ✗ Reduced incidence of stroke, benefit to patients, but evidence around
implementation levels weak

SWET48 ✗ Possible cost savings for patients

CESAR49 ✗ Health benefits from the use of ECMO for patients with respiratory failure in
specialised ECMO centres

CoBalT50 ✗ May be limited, use of longer CBT treatment suggested

CUtLASS51 ✗ Reasonable to assume benefits to patients from improved dosing and reduced
polypharmacy, but link to this study may be weak

STAs52 ✗ Level of implementation of guidance changes will differ but there are likely to be
some changes in NHS practice impacting on patient choice

CBT, cognitive–behavioural therapy; CESAR, Conventional ventilator support vs. Extracorporeal membrane oxygenation for
Severe Adult Respiratory failure trial; CRASH-2, Clinical Randomisation of an Antifibrinolytic in Significant Haemorrhage
trial; ECMO, extracorporeal membrane oxygenation; EVAR, EndoVascular Aneurysm Repair trial; RA, Rheumatoid Arthritis
(case study); TXA, tranexamic acid.
Green crosses indicate where the evidence for the impact, or its attribution to the study, is less clear.
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Three of the case studies demonstrated evidence of health benefits for
patients through implementation in the NHS
Three of the case studies44,47,49 found evidence that use in the NHS had led to health benefits for patients.
For example, the drug tranexamic acid (TXA), which was investigated in the CRASH-2 trial44 (Clinical
Randomisation of an Antifibrinolytic in Significant Haemorrhage), is now widely used in trauma. Based on the
trial results, it is reasonable to assume that use of TXA in trauma has led to survival benefits for patients. The
link between the CRASH-2 study44 and changes in clinical practice is strong because it is the only major trial44

that has investigated the use of TXA for trauma. The link is also plausible because the CI has been actively
involved in the dissemination and implementation of the findings. Similarly, it is reasonable to assume that
the CESAR study49 (Conventional ventilator support vs. Extracorporeal membrane oxygenation for Severe
Adult Respiratory failure trial) has also led to survival benefits for patients with respiratory failure treated in
ECMO centres in the UK. The link between the CESAR trial49 and the survival benefits is also strong because it
was that trial, together with a subsequent study of extracorporeal membrane oxygenation (ECMO) during the
H1N1 epidemic (a worldwide pandemic in 2009, caused by the H1N1 flu virus), which led to the establishment
of the five adult ECMO centres in the UK. The Carotid Stenosis study47 maybe also have contributed to a
reduced incidence of stroke, but the level of implementation of the findings from that study is less clear.

In addition, there is evidence that the Newborn CHD42 study, together with the PulseOx trial (see
Appendix 4.2), has led to changes in newborn screening for CHD. Results from a survey found that the
pulse oximetry screening is already being used in 20% of paediatric units. However, the attribution of
the observed changes in screening practices in the paediatric units cannot be exclusively attributed to the
Newborn CHD42 systematic review, as that study then resulted in the PulseOx trial (see Appendix 4.2),
such that it is possible to say that only these two HTA programme-funded studies jointly contributed
to the observed changes in screening practice.

The ARTISTIC trial41 has had a limited impact on the NHS to date. The study41 played an important role in
the development of a pilot on the use of human papillomavirus (HPV) screening by the NSC, and where
used, the evidence from the study41 and a pooled analysis of a wider data set suggest that there are likely
to be health benefits from the use of HPV screening. However, the use of HPV screening is still in the pilot
phase and the level of implementation is confined to individuals in the pilot.

The evidence on the impact of the CoBalT50 and CUtLASS51 case studies is also less clear. The CoBalT study50

may have influenced the practice of a limited number of clinicians who are familiar with the study,50 and this
is likely to have been only a subtle adjustment in the way in which practice is implemented [using 18 sessions
of cognitive–behavioural therapy (CBT) as an adjunct to primary treatment, rather than 12 sessions]. There is
some suggestion that the CUtLASS study51 led to more careful prescribing of antipsychotics, for example with
reduced dosing levels and reduced use of multiple drugs. If so, this may have improved patient health by
reducing the side effects of these drugs. However, the evidence linking this to the study51 is not strong.

Three case studies described an impact on patient choice
There are also a number of studies that have had an impact through increased patient choice, which has a
positive impact on quality of care, as treatments may have different side effects for different patients or
may fit better with other aspects of a patient’s lifestyle. For example, the EVAR study46 (EndoVascular
Aneurysm Repair) provided evidence that endovascular aneurysm repair treatment was safe to be used
instead of open repair for the treatment of abdominal aortic aneurysm (AAA). It was one of several studies
looking at this issue but there is evidence from the case study46 that this particular study was important in
changing practice. Endovascular aneurysm repair is generally preferred by patients, and this study46 was
important in allowing them to access this treatment option. The Rheumatoid Arthritis (RA) study45 also
broadened patient choice, in terms of the drugs available for the treatment of rheumatoid arthritis. This
study45 was a MTA TAR that fed directly into NICE decision-making and resulted in the inclusion of
additional drugs in the NICE guidance, making them available on the NHS. Typically, STAs are likely to
increase patient choice, as they are reviews of manufacturers’ submissions regarding new drugs that they
would like to introduce to the UK market. Based on the STA evidence, and other inputs, NICE will
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determine whether or not the drug is effective and cost-effective, and hence whether or not it can be
made available in the NHS. Because STAs do not compare drugs, it is most likely that the result will be the
introduction (or not) of a new drug, rather than the replacement of an existing treatment, so the impact is
most likely to be an increase in patient choice.

Two case studies indicated some limited evidence of potential cost savings
The IVAN study43 is likely to have played a role in saving the NHS money by contributing to a reduction in
the cost of Lucentis (ranibizumab; Roche and Novartis) to the NHS through renegotiations, although this is
nowhere near as significant as the potential cost savings that could result from the findings of this study43

as described below.

The SWET48 did not find any evidence that water softeners are effective for the treatment of atopic eczema
in children, and there is some suggestion that this could potentially save patients money, as they can avoid
spending money on treatments that do not work. However, evidence is not available around the level of
sales before and after the study,48 so the extent to which this impact has been realised is unclear.

Two case studies demonstrated that existing NHS practice is appropriate and
hence it is particularly difficult to identify their impact
In both of the SWET48 and CoBalT50 studies, the results largely confirmed that existing NHS practice and
corresponding guidance is correct and, as such, it is difficult to see the impact that they have had on
practice. In the case of CoBalT,50 there is some scope for minor adjustment of the details of implementation
of CBT in terms of the number of sessions offered, but in SWET48 the results demonstrated that water
softeners that were not widely used in the treatment of eczema, and certainly not funded by the NHS for
the treatment of eczema, are not effective. However, this does not mean that the two studies48,50 do not
have value: they provided evidence that confirmed that existing practice is appropriate. However, it is not
possible or appropriate for either study48,50 to have a significant visible impact on changing NHS practice.

There is some evidence that Health Technology Assessment programme-funded
research can have a direct impact on patient care
In some cases, clinicians may change clinical practice as a direct result of HTA programme-funded research
if the effect demonstrated in the study is sufficiently large and they are aware of the study findings. One
interviewee reported that widespread dissemination of the study results, or publicity of the results, may
lead to adoption of the new technology before guidelines have been updated. Another potential direct
impact that HTA programme-funded research may have on patient care is by improving the skills of
clinicians in the NHS through their participation in research. One interviewee suggested that if clinical trials
increase the skills of clinicians then that increase in skill is likely to have a positive impact on patient care.

The case studies found evidence that implementation of HTA programme-funded research sometimes occurs
outside the conventional pathways (not via NICE or the NSC). For example, TXA in trauma is being used
in the NHS as a result of the CRASH-2 study44 findings, even although TXA for trauma has not yet been
included in NICE guidelines (as described in more detail below). The inclusion of TXA for trauma in the Joint
Royal Colleges Ambulance Liaison Committee guidelines, and clinicians’ use of TXA off-label, has facilitated
adoption in the NHS. However, the research team has also been actively involved in the widespread
dissemination of the research findings, as described in the next section. A number of interviewees noted
that the HTA programme’s framework for dissemination is not designed to support widespread dissemination
(I14, I8, I9, I13) – one commented that it is ‘essentially an academic one’ (I9) – assuming that impacts on
practice will occur through guideline bodies.
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Data from Researchfish show that > 70% of dissemination activities recorded consisted of a talk or
presentation, or attending a scientific meeting (Figure 3). However, although academics were a key
audience for dissemination (n= 128), the largest group targeted by dissemination activities listed in
Researchfish were health professionals and practitioners (n= 463), suggesting that HTA researchers are
more active in direct dissemination than our interviewees might have been aware (Figure 4).

The HTA programme is not involved in the direct implementation of HTA research in clinical practice,
but rather funds research that is intended to provide evidence for clinical practice in the NHS. Although
the HTA programme is implementation focused in terms of the research topics it funds, the active
implementation of research is currently outside its remit as a research programme. Some interviewees
viewed the division of labour between the HTA programme as a funder of research and the NHS as an
implementer as desirable, although one interviewee disagreed with the view that the HTA programme
receives funding to do research and that the NHS receives money to implement new technologies:

Unless the HTA programme is thinking about implementation while it’s doing its work and developing
implementation strategies, it’s less likely that things will get picked up.

I8

2

128417

81

226

463

Health professionals and
professional practitioners
Other academic audiences
(collaborators, peers, etc.)
Participants in your research
and patient groups
Policy-makers/parliamentarians
Students in higher education
Public/other audiences
including media
School students

FIGURE 4 Audiences for dissemination activities recorded in Researchfish.

50

6

43

96 A formal working group, expert
panel or dialogue
A magazine, newsletter or online
publication
A press release, press conference or
response to a media enquiry/interview
A talk or presentation (including
scientific meeting)
Participation in an activity, workshop 
or similar
Participation in an open day or visit at
their research institution

79

648

FIGURE 3 Dissemination activities recorded in Researchfish.
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In order for HTA programme-funded research to be implemented in the NHS, the research must be
implementation focused, such that the findings are useful to those who manage and provide care in the
NHS. However, the challenge of translating research into clinical practice is not unique to the HTA
programme. Interviewees stressed that implementation of research (from any source) in the NHS is
challenging and takes time (I2, I12, I19).

However, it is possible for the HTA programme and researchers to influence the ease with which HTA
research is adopted in the NHS, particularly through dissemination. One interviewee noted that the
HTA programme relies too much on the NIHR’s existing communication channels and that it does not make
adequate use of other communication channels, such as the clinical and professional networks of HTA
programme-funded researchers (I12). Some interviewees reported that the challenges the HTA programme
faces in terms of dissemination apply to the NIHR as a whole, rather than to just the HTA programme (I15, I13),
and that the new NIHR dissemination centre may address some of the dissemination challenges that the
programme faces (I6).

However, one interviewee noted that the primary objective of the HTA programme, as part of the NIHR,
is to inform decisions that related to practice within the NHS, whereas the primary objective of the Policy
Research Programme is to inform wider policy-related decisions (e.g. how best to commission services)
(I19). The results of this divisions between the two research funders is that the main audience of HTA
research is patients, clinicians, managers and organisations at the meta-level, such as NICE, which makes
decisions on their behalf. That interviewee suggested that the HTA programme’s dissemination strategy
should target clinicians and patients directly:

The HTA programme is designed to inform decision-making by clinicians, managers and patients in the
NHS. So, the way that it does that through the policy-makers is by influencing NICE who influences
decision-makers, but the whole idea is to go straight to the decision-makers so that clinicians are
aware of the latest evidence in their field . . . It is the professionals that will know that and,
increasingly, the patients that they treat, which is why [the HTA programme] is very keen on plain
English summaries of research.

I19

Funding for the dissemination of research was identified as a challenge in many of the case studies. In
some of the case studies, dissemination of the research findings seems to have been impeded by a lack
of incentive to implement the research findings in the NHS or, in some cases, the opposition to their
implementation by some stakeholders. We discuss this issue in detail in the next section.

There are particular issues associated with the dissemination of the research findings from TARs, which are
unique to the TAR programme. For example, members of the RA45 team were not clear whether or not it
was appropriate to actively disseminate their research findings or whether or not the research was intended
solely to inform NICE decisions. In the TAR centre case study, the TAR team’s desire to disseminate their
work was also constrained by the continual change in focus and research topics within the centre and a lack
of time for dissemination of older studies while carrying out new ones.

It is plausible that HTA programme-funded research could lead to improved care in the NHS by improving
the skills and knowledge of clinicians. Interviewees also suggested that HTA research could lead to direct
improvements in health through participation in research, which one interviewee suggested could have
an impact on the overall quality of care provided in the NHS because of the volume of research funded
in the NHS. However, another interviewee noted that there is insufficient evidence on whether or not
participation in research leads to improved skills among clinicians and whether or not it has a significant
effect on patient care (I14).
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External factors can influence the implementation of Health Technology
Assessment programme-funded research
Wider system factors and the priorities of other stakeholders can have a substantial influence on the
impact of HTA research. Looking across our case studies, we identified five ways in which this can happen:
findings that challenge commercial interests; findings that are in stark contrast with what is expected;
changes in the commissioning structure of the NHS; changes or uncertainties around the cost of
implementation; and factors completely outside the health system.

Findings that challenge commercial interests
Two of our case studies43,44 had findings that challenged commercial interests – this meant there was no
obvious industry stakeholder to champion the dissemination and adoption of the new approach.

The IVAN study43 compared two drugs for the treatment of wet age-related macular degeneration (AMD),
a chronic and progressive condition that is the leading cause of sight loss in older people. The study43

found that the two drugs, Lucentis and Avastin (manufactured by Roche), were equally effective, but that
Avastin, which is much less expensive, was more cost-effective. However, Lucentis was already approved
for use in the UK (and several other countries), and, as both drugs were marketed by the same company,
there was no industry incentive to pursue a marketing authorisation, meaning that NICE has not reviewed
Avastin and it is not widely used in the NHS. This is also partly because there have been threats of legal
action from industry when Avastin has been used in the UK and internationally. So, although the study43

has the potential to result in significant cost savings for the NHS, these have largely yet to be realised.

The CRASH-244 study provides a contrasting example. Here, despite a lack of incentives for industry to act,
there has been widespread uptake of the findings. This can largely be attributed to members of the study44

team being extremely active in the dissemination and implementation of the findings, largely without
additional support (they received a small dissemination grant from the HTA programme but indicated that
it was not sufficient to cover the costs of their efforts). It was noted specifically by one member of
CRASH-2 study44 team that, compared with delivering the trial, the dissemination and implementation
stage, which is largely unfunded, has been particularly time-consuming; they contrasted this with the
approach for new products launched by the pharmaceutical industry.

Findings in stark contrast with expectations
Another study51 produced results that were in stark contrast with the expectations of the researchers,
industry, clinicians and patient groups. The results of the CUtLASS study51 showed that atypical
antipsychotic drugs offered no clear advantage over the older, typical drugs that had been used for the
treatment of psychosis. Although NICE recommendations were changed as a result, just prior to and
during the early stages of the study,51 there had been a dramatic increase in the use of atypical
antipsychotics, amidst a general belief in the field that they would be superior in both effectiveness and
reducing side effects. Our case study51 interviewees suggested that the study results, although supported
by a similar study in the USA, have probably had little impact on reversing this trend and have had little
effect on the choice of drug that clinicians make. The study51 may have had some impact on prescribing
practices around dosing and use of multiple drugs, but interviewees told us it had not led, and is unlikely
to lead, to a shift back to the use of the older typical drugs.

The converse example is the EVAR study,46 in which the uptake of findings was helped by the fact that
they aligned with the preferences expressed by patients and clinicians along with other stakeholders.

Particularly in cases in which the findings run counter to expectations, the extent to which other studies
are available, which support the findings of the work, can also affect the credibility and subsequent impact
of those studies. This may be particularly important when findings are unexpected or run counter to the
wishes of stakeholders. For example, the findings of the CUtLASS51 and IVAN43 studies were both
controversial with some stakeholder groups, so the fact that other large studies in the USA showed similar
findings lent important credibility to their outcomes.
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Changes in the commissioning structure of the NHS
Two case studies46,49 showed the contrasting ways in which changes in the commissioning and
administrative structure of the NHS can affect the impact of the study. In the case of the CESAR study,49

which studied ECMO for severe adult respiratory failure, the devolution of clinical commissioning to
regional areas complicated the provision of ECMO in the UK. This devolution occurred as part of the
Health and Social Care Act. Prior to the devolution, ECMO services were commissioned at a national level.
However, after the devolution, payment for patients transferred between hospital regions or ECMO
became more complicated. In contrast, for the EVAR study,46 uptake in the UK has been influenced by
reconfiguration of vascular surgery services over the last few years. Inequitable provision led to a
government decision to focus services into a limited number of high-volume centres. Combined with a
parallel quality improvement programme for aortic surgery, which included the recommendation that
centres that are unable to offer endovascular aneurysm repair as a treatment option should be able to
show that they could refer patients to another centre for that treatment, this has resulted in all these
larger centres all now offering endovascular aneurysm repair as a treatment option (as centres typically do
not want to send work away).

Changes or uncertainties around the cost of implementation
The CUtLASS case study51 also illustrates how changes in the status, and hence price, of medicines can
render some parts of the analysis, notably the cost-effectiveness analysis, out of date. In this case many
atypicals are now off patent, so the cost difference between atypicals and typical antipsychotics is not as
dramatic as it once was and, as such, parts of the pharmacoeconomic analysis may no longer apply.

This was also seen in the EVAR study,46 where the cost-effectiveness calculations were called into question
at least in part because the calculations are based on follow-up using computerised tomography scanning,
which is expensive. Now a significant proportion of patient follow-up is conducted using ultrasound,
which is much less expensive.

Another issue around cost, which could have implications for implementation, is the way in which HTA
studies are typically conducted. Although studies include a cost-effective analysis typically, this does not
always cover all of the upfront costs of implementation. For example, in the EVAR study46 it was noted that
there would probably be some training costs involved in introducing the new treatment, and that these are
not accounted for in the study46 analysis. This was also the case for the ARTISTIC study,41 where the shift
to HPV screening would likely be complex and time-consuming, as infrastructure for the existing screening
approach is already in place, and could also have labour market implications.

Factors beyond the health system
Finally, wider events outside the health and research systems can also affect the uptake of findings. For
example, in the case of the CESAR study,49 the H1N1 epidemic probably increased the rate of introduction
of ECMO centres in the UK. In the case of the CRASH-2 studies,44 there is some suggestion that the war in
Afghanistan may have played a role in the study being funded, as well as its uptake, particularly among
the UK and US armed forces who were relatively early and influential adopters.

Study design can influence whether or not research is implemented in the NHS
In several cases, the study design played an important role in facilitating the uptake of the findings
subsequently. Many of the studies were clearly tailored to use in the NHS, reflecting the wider priorities of
the HTA programme. It is important to note that there is typically a tension between this type of pragmatic
design and the design of a robust clinical trial that is appropriate for inclusion in wider meta-analyses.
Indeed, because of such design, several of the studies received methodological criticisms, particularly
outside the UK. However, nonetheless, reflecting the priorities of the programme, many of the studies
took this approach, which then allowed the findings to be used to assess the relative effectiveness and
cost-effectiveness of the approaches considered in the specific context of the UK health system.
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For example, the trial design for the CESAR study49 was considered controversial because only the patients
randomised to the intervention were moved to the ECMO centre. In some previous trials, everyone who
met the criteria for ECMO was transferred to an ECMO centre, and half received standard care whereas
the other half received ECMO. The research team made the decision that transferring patients to an ECMO
centre to receive standard care was not appropriate for a UK context because, in the UK, patients who
were not going to receive ECMO would never be transferred but, rather, would be treated locally. This
focus on designing the trial to reflect the UK context meant that results were less comparable to other
studies in the field.

Other elements of the study design were also seen to contribute to the usefulness of the findings in
several case studies. The EVAR study,46 for example, was the only one among four international trials that,
in addition to comparing endovascular aneurysm repair to open repair, also looked at the use of
endovascular aneurysm repair among patients who were unfit to undergo open repair to see if the less
serious surgery could be an option for this group. Furthermore, it has the longest-term follow-up out of all
of the studies internationally, offering additional information about the long-term safety and outcomes of
endovascular aneurysm repair devices. In the CRASH-2 study,44 the choice of TXA as the drug to be
investigated (among a choice of several potential options) was important for the subsequent uptake of
findings, as it is inexpensive and already familiar to clinicians because it is used in other types of surgery.
In SWET,48 the careful consideration of the outcome measure was very important to the objectivity of
findings, as it was not possible to blind participants to their treatment allocation.

Impact on policy

The Health Technology Assessment programme funds high-quality
scientific evidence
The HTA programme has a number of measures in place to ensure that the research that it funds produces
robust scientific evidence. For example, all research applications and HTA monographs are peer reviewed.
Many interviewees praised the quality of HTA programme-funded research (I2, I3, I19) and viewed the
evidence that HTA programme-funded research produces on the effectiveness and cost-effectiveness of
health-care interventions as invaluable to policy-makers (I2, I3, I6–I19). For example, one interviewee
reported that the most important achievement of the HTA programme has been its provision of evidence
to the government about the effectiveness of health technologies:

It’s really important to clock that and the importance of the decisions that are informed by it.
I19

An important aspect of HTA programme-funded research is the health-economic evaluation that is a
component of many HTA programme-funded research projects. Some interviewees report that the
cost-effectiveness analysis is particularly important for NICE decision-making. One interviewee reports that
it is ‘exactly what [NICE] would do’ and prevents NICE from having to conduct the analysis separately (I18).

As noted above (see The primary route to impact of Health Technology Assessment programme-funded
research is through guidelines, particularly National Institute for Health and Care Excellence and National
Screening Committee guidelines), the primary route to impact of HTA programme-funded research on
patients is through clinical guidelines. Similarly, the primary impact of HTA programme-funded research on
health policy is on clinical guidelines. Many interviewees cited the inclusion of HTA research in guidelines
as evidence that the HTA programme informs decisions about the delivery of health-care services (I3, I6–I9,
I14–I18). One interviewee noted that:

The HTA programme is the vodka in the cocktail. It’s the crucial ingredient without many things
people know and love like clinical guidelines cannot work.

I3
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However, the importance of HTA programme-funded research to clinical guidelines has changed over time
because of the shift in attitudes towards evidence-based medicine. One interviewee noted that:

When HTA started, there wasn’t really guidance. So, the idea was that the programme was aimed at
the practitioners. But, with the development of NICE particularly of course, but many other guidance
producers, it has turned out, I don’t think intentionally, that guidance producers are the primary
consumers of quality pragmatic primary research that the HTA produces.

I9

Understanding the remit of the HTA programme is essential to interpreting the impact of the HTA
programme on health policy. For example, the HTA programme does not produce guidelines itself, but
rather is a funder of research that results in scientific evidence, which may then be included in clinical
guidelines. Two interviewees stressed that the HTA programme does not make policy decisions or produce
policy advice, but, rather, stops very clearly at the point of funding research, analysing and presenting the
findings and discussing their implications (I3, I19).

Health Technology Assessment research has had wide range of different
types of impacts on policy
Data from the 68% (422 out of 619) of awards captured in Researchfish indicated that the HTA
programme has had a range of impacts on policy. Of the 422 projects with data, 22% reported having
an impact on policy (15% of the overall portfolio). More detail on the sample that responded and the
specifics of Researchfish response rates is given in Chapter 2. The Researchfish data identified a range of
different types of impacts across the portfolio of HTA funding, with some projects mentioning more than
one impact within influence on policy. The types of impact include: influenced training of practitioners or
researchers; membership of a guidance committee; participation in an advisory committee; citation in
clinical reviews; citation in other policy documents; citation in systematic reviews; citation in clinical
guidelines; implementation circular, rapid advice or letter; and gave evidence to a government review as
shown in Figure 5.

According to the Researchfish data, these impacts on policy occurred mainly in the UK, as shown in
Figure 6 . Out of the projects that reported an impact on policy, nearly 60% were within the UK. However,
30% also reported an impact on policy and practice internationally. The kinds of international impacts
reported include citation of the research in other countries’ guidelines, and participation and membership
in international working groups and committees.

The case studies also illustrated the wide range of impacts on UK policy. Of the 12 case studies,41–52

10 studies41,42,44–49,51,52 indicated evidence of some impact on UK policy. The main routes to policy impact
were through citation on guidance, typically although not exclusively NICE guidance, and through a NSC
pilot. These are outlined in Table 9 and described in the following sections.
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32

46
Citation in clinical guidelines/reviews/
systematic reviews/other policy documents
Gave evidence to a government review
Implementation circular/rapid advice/
letter to, e.g. Ministry of Health
Influenced training of practitioners or
researchers
Membership of a guidance/guidance
or advisory committee
Participation in a national consultation

FIGURE 5 Impacts on policy recorded in Researchfish.

56

20

106

Local/municipal/regional
National
Multiple continents/international

FIGURE 6 Reach of impacts on policy recorded in Researchfish.

TABLE 9 Summary of impact of case studies on UK policy

Case study Overall NICE NSC Other

ARTISTIC41 ✗ ✗

Newborn CHD42 ✗ ✗

IVAN43

CRASH-244 ✗ ✗

RA45 ✗ ✗

EVAR46 ✗ ✗

Carotid Stenosis47 ✗ ✗ ✗

SWET48 ✗ ✗

CESAR49 ✗ ✗

CoBalT50

CUtLASS51 ✗ ✗

STAs52 ✗ ✗
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National Institute for Health and Care Excellence and the National Screening
Committee are key users of Health Technology Assessment research
Both NICE and the NSC use HTA programme-funded research in their guidelines. For example, Raftery
and Powell (2013)11 found that up to July 2013 the HTA programme has funded an academic assessment
of all of the 293 topics appraised by the NICE Technology Appraisal Programme. The authors also found
that HTA programme-funded research underpins many of the NICE and NSC guidelines. For example,
they found that HTA programme-funded research was the main supporting evidence referenced for
9 out of the 20 disease-specific screening programmes in England. They also found that 55 out of the
106 screening topics considered by the NSC since 1986 were informed by HTA programme-funded research.

Most interviewees identified NICE and the NSC as important users of HTA research (I2, I3, I7–I9, I15, I16,
I19). However, interviewees also noted that the way policy-makers use HTA research will vary depending
on the type of HTA programme-funded research (e.g. systematic review or primary research). For example,
the HTA programme produces bespoke evidence syntheses for both NICE and the NSC, which have a
direct impact on policy (I2–I8, I15, I16, I19). Similarly, all of the HTA research that is funded to support
NICE technology appraisals has a direct, nearly one-to-one, impact on NICE technology appraisals (I7, I15,
I16, I18, I19). One interviewee noted that in both these instances, it would be exceptional if the HTA
research did not have an impact on policy (I15). HTA research also feeds into NICE clinical and public
health guidelines (I15, I16, I18), which, as one interviewee (I15) explained, happens in three ways: the
guidelines may reference a HTA programme-funded trial, take advantage of some early finding or
subsume previous NICE guidelines that included HTA research. Lastly, the HTA also funds non-bespoke
evidence syntheses for the NSC when they have identified a gap in the existing evidence. However, for
those non-bespoke evidence syntheses, the research is more likely to have a longer-term impact.

The importance of NICE and NSC as routes for policy impact are also illustrated by the case studies.
Seven45–49,51,52 of the case studies had an impact on policy by influencing NICE guidance and a further
two41,42 had an impact on NSC policy by leading to a pilot – we elaborate on the details of those
impacts below.

Seven case studies influenced National Institute for Health and Care
Excellence guidance
Two of the case studies discussed NICE TARs (STAs52 and RA45). As such, these studies45,52 were conducted
with the expressed aim of informing NICE decision-making. Both studies45,52 were provided to, and briefed
to, the NICE guidance committee and will have, alongside other inputs, directly informed the decision taken
around those particular NICE technology appraisals. The guidance does not typically directly cite evidence
from TARs, but there is strong reason to suppose that they have a significant impact on the process.

Both the CUtLASS51 and EVAR46 studies led to straightforward changes in NICE guidance, suggesting a
wider choice of treatment options. For example, as a result of the CUtLASS51 findings, NICE changed its
recommendation from using an atypical antipsychotic as first-line treatment to discussing with the patient
which drug should be used, with no mention of whether or not that should be typical or atypical.
However, as described above, this may have had little effect on practice. Similarly, the NICE Interventional
Procedure Guidance states that ‘current evidence on the efficacy and short-term safety of stent–graft
placement in AAA appears adequate to support the use of this procedure’ based largely on the EVAR46

data, supplemented by a systematic review, and a NICE technology appraisal also cites the study. However,
in this case the guidance has been implemented and endovascular aneurysm repair is widely used.

The CUtLASS study51 is an interesting case because the impact it has had on policy is quite different from
that it has had on practice. As described above, the impact on policy is to broaden the range of treatment
options available to patients and to encourage discussion between the clinician and patient about benefits
and side effects in determining the most appropriate medication. However, in practice it is likely that very
few patients are receiving the older typical antipsychotics because of changes in practice that had already
taken place while the study51 was being conducted (and prior to it to some extent), meaning that very few
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clinicians are able (or possibly willing) to prescribe those drugs. However, there is some suggestion that the
findings have resulted in more careful consideration of dosage and the effects of using of multiple drugs in
practice, potentially reducing side effects. This change in practice does not correspond to the codified
policy change laid out in the guidance.

The evidence of SWET48 is listed in the reviewed sources on the relevant NICE guidance, but there is no
direct citation or change in policy, which is appropriate, as the study48 found that existing policy and
practice in the UK should not be changed. As such, although the findings are not directly cited, this is as
significant an impact on policy as could be expected given the nature of the study48 findings.

The Carotid Stenosis study47 is cited in the NICE guidance for stroke, developed by the Royal College of
Physicians in 2008 as the evidence for the use of imaging techniques for the assessment of risk of stroke.
This work also been cited in Scottish Intercollegiate Guidelines Network (SIGN) guidance.

The two screening case studies led to a National Screening Committee
screening pilot
Both the ARTISTIC41 and the Newborn CHD42 studies have led to NSC pilots which, if successful, will result
in roll-out at the national level. The process in this context is somewhat different from those studies that
feed in to NICE guidance. The process of policy change can be slower but in some senses is more direct,
as, if the pilots are successful, the change in practice will be rolled out and implemented nationally.
By contrast, uptake of guidance may be patchier.53–56

In both cases, attribution of this policy change is clear, with the decision to pilot pulse oximetry based on
the Newborn CHD study42 and one other study, and the decision to pilot HPV primary screening based
primarily on the ARTISTIC trial,41 which is directly cited in the minutes of the NSC meeting where that
decision was taken.

Other policy-makers also use Health Technology Assessment
programme-funded research
A number of other policy-makers also use HTA programme-funded research. A number of interviewees
recognised other guideline producers, such as SIGN, and individuals involved in the production of
systematic reviews or experts in a particular field in which the HTA programme funds research as other
important users of HTA research (I5, I14, I15, I17).

One interviewee noted that the wider policy teams within the DH would not usually have direct
engagement with the HTA programme, but rather that the DH R&D directorate brokers that on their
behalf. The interviewee noted that a particular policy team’s awareness of the programme would depend
on how interested that team is in the source of the research:

Whether they would just note that this evidence was produced by a programme and that it was
robust evidence and therefore they use it or whether they would know the HTA programme by name
. . . would depend on their personal level of interest. But that’s the same as whether they would know
that the British Heart Foundation funds heart research or the MRC funds medical research.

I19

Although there are other users of HTA research, the primary users of HTA programme-funded research
seem to be NICE and the NSC. One interviewee noted that a possible criticism of the HTA programme is
that it is too NICE centric, commenting that:

It is extremely important that [the HTA programme] continues to serve a wide range of masters, not
just NICE. NICE should be the primary customer. But [the programme] should continue to consider
needs of other decision makers.

I3
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The potential limitations of an entirely NICE-focused policy dissemination approach are illustrated by two
examples from the case studies,43,44 for which despite strong evidence that a change in policy may be
warranted, the NICE guidance has not been updated for regulatory reasons. In the case of both the
CRASH-244 and the IVAN study,43 impact on NICE guidance has been hampered by the lack of any
incentive for industry to seek a marketing authorisation for the drug in question.

In the case of the CRASH-2 study,44 NICE have not reviewed TXA as part of their standard guideline review
process. This is partly because there was no direct push to do so, as the drug manufacturers have not
applied for a UK marketing authorisation for use in the trauma setting, and this is unlikely to change, as it
is now a generic drug and there is therefore little incentive for pharmaceutical companies to pursue this.
Following some lobbying by members of the study44 team, NICE developed an evidence review based on
the results of the CRASH-2 trials,44 describing its use in this context. According to the NICE website, TXA
may be included within the scope of the NICE clinical guideline on the assessment and management of
major trauma, which is estimated to be published in February 2016 (www.nice.org.uk/guidance/
indevelopment/gid-cgwave0642). The CI is continuing to press for the drug to be authorised in the UK, as
that will allow the drug to be marketed properly. The findings have also been included in the 2012 Joint
Royal Colleges Ambulance Liaison Committee guidelines, which recommend pre-hospital TXA for all
patients triaged to a trauma centre.

In the case of the IVAN study,43 the situation is more extreme. The drug Avastin, which was found to be as
effective but much more cost-effective than Lucentis for neovascular AMD, has not been assessed, and the
existing NICE guidance still recommends the use of Lucentis. To assess Avastin would require the DH to
commission NICE to carry it out, but this is made more difficult by the fact that the drug’s manufacturer
does not intend to apply for a licence to market Avastin for a new indication of neovascular AMD. There is
no commercial incentive for the pharmaceutical industry to carry out the relevant safety trials and apply for
a licence, as both patents are held by the same company. However, in December 2014 NICE was asked by
the DH to begin developing a guideline for the diagnosis and management of macular degeneration. The
scoping workshop for this guideline was to be held in April 2015 and it was expected that the guideline
would be published in August 2017. It was unclear whether or not this guidance would cover Avastin.

Although in both of these cases industry interests have hampered the inclusion of the relevant drugs in
NICE guidance, the impact on practice differed significantly as described above. TXA is widely used
off-label for the treatment of trauma, but Avastin is not commonly used in the NHS, as industry has
threatened such use with legal action. This may reflect a difference in circumstances: TXA is a generic drug
and no company has any interest in pursuing market authorisation; however, in the case of Avastin the
pharmaceutical companies involved have an interest in preserving the use of Avastin solely in the cancer
indications for which a licence was granted, while marketing Lucentis for its licensed indication of AMD.

Impacts on policy may be delayed by the time taken to publish and the increased
focus on primary research in the Health Technology Assessment programme
Although the HTA programme has an important impact on health policy, there are some factors that may
delay the programme’s impact. Interviewees highlighted two factors that can delay the impact of HTA
research: the increased focus on primary research and the time to publication for research.

Relative increase in funding for primary research
Two interviewees noted that there has been a shift in the focus of HTA funding over the last 10 years,
with a relative increase in funding for primary research compared with secondary research (I7, I15).
The reason for the shift was explained by one of the interviewees as follows:

Cochrane has now done many more systematic reviews so there are fewer that need to be done by
the HTA programme. The reason for large trials is that some areas are relatively evidence free so there
is a need for primary evidence and partly because improvements in healthcare are very much
incremental so in order to identify small but important benefits one does need some very large trials.

I7
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The increased focus on systematic reviews can delay the impact of HTA research on patient care and
clinical practice because the results of trials are less likely to have an immediate effect on policy than
systematic review. One interviewee described how the programme’s increased focus on systematic reviews
has probably changed the impact of HTA programme-funded research:

By changing funding [towards] primary research, you’re shifting the eventual impact slightly upstream,
away from a relative focus on decision-makers, commissioners, NICE, international organisations, slightly
towards the people who would find the results of large trials of interest, who would tend to be, perhaps
more specialist clinicians, people doing research, people who are compiling systematic reviews, etc.

I15

Although primary research is often included in later systematic reviews, which then influence policy and practice,
the HTA programme’s more recent focus on primary research potentially decreases the immediate usefulness of
HTA research to policy-makers and delays the impact of HTA programme-funded research on health policy.

Time to publication of Health Technology Assessment programme-funded research
Another barrier to the impact of HTA programme-funded research is the time to publication of the
research findings. One interviewee highlighted the delay between the academic publication and the
monograph as a particular challenge for policy-makers because the academic publication does not include
all of the results, such that policy-makers may be wary of making decisions without the full HTA report
(I18). More generally, several interviewees noted that HTA programme-funded research is slow to
complete and publish (I7–I9, I18). However, interviewees also recognised that the time taken to publish
results is a problem with clinical research in general because it takes time to do it thoroughly (I7–I9, I15).
One interviewee noted that while the timeliness of research remains ’a big issue’, it is improving (I7).

Academic impact

The HTA programme has made a substantial contribution to health research through the publication of the
monographs in the HTA journal as well as by encouraging independent publication in peer-reviewed journals

Through the HTA journal and wider publications, the HTA programme has funded a large volume of research
which is now available to the wider academic community. Figure 7 shows the total number of publications
from HTA programme-supported projects by year. The data suggest an increase in the number of papers being
published in journals other than the HTA journal since 2010, as well as a general increase in output over time.
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FIGURE 7 Total number of publications from HTA programme-funded projects by year. Note: this is based on a sample
of publications identified through three sources: all articles and reviews published in the HTA journal during the
period 2004–12; papers listed on all HTA project pages of the NETSCC website; and papers reported by researchers in
Researchfish. As such, this may not be a complete record of all publications related to HTA programme-funded research.
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A clear policy of the HTA programme, which is supported by the HTA journal in particular, is that the vast
majority of research funded is published (and in an open access format). The monographs in the HTA
journal are intended to provide a full and detailed account of the work conducted, and 96% of projects
are published in the HTA journal at least (excluding TARs).26 This is a very high rate of publication
compared with other funding streams nationally and internationally,57 and ensures that HTA research is
made widely available. Indeed, a Cochrane review58 in 2007 concluded that ‘less than half of all studies,
and about 60% of randomized or controlled clinical trials, initially presented as summaries or abstracts
at professional meetings are subsequently published as peer-reviewed journal articles’. Interviewees
commented favourably on this high level of publication as ‘exemplary’ (I1) and ‘absolutely unique in
the world’ (I6). One interviewee thought this was the programme’s biggest achievement: ‘making sure
that the dissemination gets published in a form that is usable by academics, ensuring that it is all there
in full format’ (I7); another suggested that this was ‘a very valuable resource for researchers’ (I9).

In addition to publication in the HTA journal, the programme encourages publication in other journals. This
allows the programme to ensure that the research is comprehensively written up and published, while also
ensuring that it is presented in the journals that are likely to be read by those in each particular field. This is felt
to be important for dissemination of the work, and for improving its credibility in the academic community (I15).
It was also considered to be ‘good for the scientific endeavour and careers of researchers’ (I14). One interviewee
also commented that wider publication was important for the international visibility of the research (I7).

Bibliometric data provides one way to illustrate the wide range of fields covered by HTA programme-
funded research. Table 10 shows the range of fields in which HTA papers have been published. The
classification is based on WoS subject categories, which are applied at the journal level. As such, papers
published in the HTA journal are not included in this table (since they are all in the same category). The
table indicates the range of journals publishing HTA programme-supported research.

TABLE 10 Range of fields in which HTA papers have been published

Field Papers

Medicine, general and internal 137.83

Surgery 28.58

Public, environmental and occupational health 27.70

Medicine, research and experimental 27.20

Health-care sciences and services 26.33

Cardiac and cardiovascular systems 21.00

Oncology 20.50

Obstetrics and gynaecology 19.33

Radiology, nuclear medicine and medical imaging 19.33

Paediatrics 15.83

Psychiatry 15.50

Infectious diseases 13.83

Peripheral vascular disease 12.83

Multidisciplinary sciences 12.00

Rheumatology 12.00

Note
This is based on a sample of publications identified through two sources: papers listed on all HTA project pages of the
NETSCC website and papers reported by researchers in Researchfish. As such, this may not be a complete record of all
publications related to HTA programme-funded research.
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The Health Technology Assessment programme produces high-quality,
rigorous academic research
There was a clear consensus from the interviews conducted that the research conducted through the HTA
programme is of excellent academic quality (I2–I5, I8, I12, I15, I18, I19). This is reflected in the bibliometric
data shown in Figure 8. This sets out MNCS per year, both for all publications, as well as separately for
papers in the HTA journal. In both cases, the average value that would be expected (normalised for field
and year of publication) is one, so on average work funded by the HTA programme is cited more than
twice as frequently as would be expected on average, with little difference in the citation rates between
the HTA journal and external publications.

Although MNCS can be skewed by very highly cited articles, the proportion of publications in the top 10%
of papers in their field shows that this does not seem to be the case for HTA-supported research (Figure 9).
Across the time period of the study, 31% of papers in the HTA journal, and 29% of papers published in
other journals, featured in the top 10%.

The fact that HTA journal articles and articles published in other journals performed similarly in terms of
MNCS, proportion of papers in the top 10% and proportion of papers uncited (7% of publications in the
HTA journal, 6% of wider publications) suggests that the two are fairly similar in terms of citation
distribution, and that publication in addition the HTA journal is the norm.

It is worth noting that interviewees also commented on the ‘unique’ combination of this high academic
quality with application focused research (I2, I3, I18). For example, one interviewee commented that ‘. . .
[HTA research] is academically rigorous and high quality, but nonetheless clearly and deliberately linked
to policy and practical decisions’ (I3). Some comments were also made around the way that the HTA’s
internal processes supported this. One interviewee commented that the HTA is ‘. . . rigorous about the
methods in uses. For example, the HTA will insist that there is a systematic review before there is a
randomised trial. They set high standards’. (I5) Another commented on the prioritisation process, stating
that ‘prioritisation in HTA ensures really important questions that need really good quality research are
addressed rigorously and be made publicly available’ (I18).
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complete record of all publications related to HTA programme-funded research.
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Research quality is also illustrated by the case studies, most of which
produced further highly cited articles in addition to the Health Technology
Assessment journal publication
Of the 12 case studies,41–52 1041–44,46–51 refer to additional publications outside the HTA journal article.
Based on a bibliometric analysis, the quality of these publications as indicated by the number of citations
received is high (Table 11). With one exception,48 all of the studies had more than one-quarter of their
publications in the top 10% of the field, and this was very high, ≥ 50%, for seven42–47,49 of the case
studies. Several of the studies also produced a large number of publications. Although normalised citations
take account of the fact that more recent papers have had less time to accumulate citations, it is worth
noting that some of the case study projects have not yet published all of their outputs, and we cannot
anticipate the impact of future publications in the analysis. For example, there are at least five further
publications planned for the IVAN43 project.

Although we did not explicitly explore HTA publication policy in the case studies, one researcher
(ARTISTIC41) explicitly praised the policy of allowing publication in other journals before the HTA
monograph was produced, allowing study results to be released sooner and made available in highly
visible journals.
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As such, this may not be a complete record of all publications related to HTA programme-funded research.
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The exception is the Technology Assessment Report programme, particularly
the Single Technology Appraisals, for which academic publication can
be challenging
For the RA45 study, the only publication was the HTA journal article. The case study suggests that the
results did have the potential for wider publication but that this did not take place because of the time
constraints involved in the conducting TARs (see Appendix 4). Researchers immediately move to a new
topic and have to produce work on a tight timescale. This means that they typically do not follow up on a
particular study and do not continue to work in a particular field, limiting opportunities for publication.
It was also noted that it can be difficult to publish TARs because a lot of the data were provided by
pharmaceutical companies, as commercial-in-confidence reports, for which the primary sources could not
be cited.

Many of the same concerns also apply to STAs.52 However, in this case, the main output of the work is a
report that is used by the NICE Appraisal Committee in their deliberations but is not typically published in
the HTA journal (there are a limited number of exceptions among the earlier STAs, but publication as a
HTA monograph is no longer carried out). The case study suggests that in addition to the concerns
described above for MTAs, the STAs are not perceived to be of the same scientific rigour as MTAs, which
further limits publication opportunities (see Appendix 4). However, at ScHARR-TAG (School of Health and
Related Research Technology Assessment Groups) they have found a route of publications for many of
their TARs in the Pharmacoeconomics journal series.

It should also be noted that, although the HTA journal article is the only output from the RA45 study, it is
extremely highly cited, receiving 20 times the expected level of citation for the field, and being among the
top 15 most highly cited publications across the entire HTA portfolio analysed at the programme level.
However, it is noted in the case study that, despite the high level of citation in this case, solely publishing
in the HTA journal could be considered to be limiting in that there is a perception that it is not often read
by clinicians (see Appendix 4).

TABLE 11 Summary of bibliometric information for the case studies

Case study
Total indexed
publications Total citations

Total normalised
citations

Papers in top
10% of field

ARTISTIC41 10 475 22 4

CESAR49 3 526 30 2

CRASH-244 9 645 57 5

CUtLASS51 7 710 31 2

Carotid Stenosis47 2 165 6 2

CoBalT50 7 39 12 2

EVAR46 17 2842 123 11

IVAN43 3 192 51 3

Newborn CHD42 2 65 3 1

RA45 1 349 20 1

SWET48 4 35 4 0

Note
This analysis includes only papers indexed in WoS, and covers publication years 2004–13 and citation years 2004–14.
Citation figures include self-citations.
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Impact on the research system

The Health Technology Assessment programme is viewed as an important
funder of clinical research, which has had a positive impact on the careers of
Health Technology Assessment researchers and research capacity in the UK
The HTA programme has led to the investment of a large amount of money in clinical research, and in
HTA research in particular, and the many interviewees felt that this had played an important role in
building capacity in the field in the UK (I4, I6, I9, I14, I15, I19). One interviewee felt that this sizeable
investment in the field was the key achievement of the programme, stating that:

The most important achievement of the HTA programme is itself. That is to say, it is the commitment
of a very large sum of research money on improving practice. If you wanted to celebrate what it does,
that’s what you should celebrate, rather than any individual achievement or accomplishment.

I9

This is reflected, according to one interviewee, in the ability of the UK to retain capacity in this field,
commenting that:

There are few people working in HTA that go somewhere else. You tend to find in other fields people
get sucked to other countries. So, I think it shows that people feel that there is quite a critical mass of
researchers in this field in the UK. There hasn’t been large-scale flight of people to other countries.
You can’t say that about other fields of research.

I4

This is supported by evidence in the Researchfish database, which provide data from some researchers on
the ‘next destination’ of staff who had moved on subsequent to undertaking the research. Positions are
generally within the UK, although instances of relocation to China, Qatar and Sweden are mentioned.

There is limited evidence from Researchfish that HTA funding can advance researchers’ careers in other
ways. For example, there are 85 instances of individuals gaining skills through HTA programme funding.
However, only a very small number of qualifications were reported [three Master of Science/Master of Art;
one Doctor of Medicine; eight Doctor of Philosophy (PhDs); five undergraduates].

There is also evidence that further funding was secured based on existing HTA awards recorded in
Researchfish from 40 awards. Some of these awards reported more than one instance of follow-on
funding, and, across the 89 examples described and set out in Table 12, the median value was £189,029.
Over one-quarter of this funding is follow-on funding from NIHR, DH or NHS.

However, one person made a specific comment around the career challenges resulting from working on
TARs, particularly STAs that have been introduced relatively recently (I4). These offer fewer opportunities
for publications, as they are typically not published in the HTA journal because they are commentary on
work that others have done as part of the manufacturer’s submission rather than a lot of original work
(in most cases). This has potential career implications in terms of their publication record for the
researchers involved.

Overall, the impression from interviewees is that ‘the HTA is prominent in clinical research in the UK’ (I15)
and that it ‘support the academic community in this country’ (I19). There is also some suggestion by one of
the interviewees that clinical research had previously been in decline in the UK, and that the HTA
programme, and NIHR more generally, had played an important role in building back up that research
base, although it had taken some time (I6).
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Half of the studies were extended or had additional elements added to the
initially planned work
In several cases, when the study was considered to be successful because it demonstrated significant
impact on the primary outcome, additional follow-up time points were added to the study to allow the
effects of interventions to be understood over a longer time period. This took place for the EVAR,46

CoBalT,50 IVAN43 and ARTISTIC41 studies. In some cases, this was coordinated with other international
studies on the topic in question. For example, the IVAN43 study has been extended to allow the team to
bring back participants for 4- and 5-year follow-ups to look at the longer-term effects of the treatments,
matching the 5-year outcomes data captured by the similar CATT (Comparison of AMD Treatments Trials)
study in the USA (see Appendix 4.3).

In addition, five case studies (CRASH-2,44 IVAN,43 SWET,48 ARTISTIC41 and EVAR46) described additional
‘nested’ studies, which were made possible by the initial HTA study, using the data produced through the
study in a different way, or extending a particular aspect of the study. For example, two ‘nested’ studies,
also funded by the HTA programme, stemmed from the CRASH-244 trial. One focused on developing and
validating a model to predict death in patients with traumatic bleeding, as well as using that model to
then evaluate the effect of TXA on mortality levels. The other looked at the data available in the
CRASH-244 data set on intracranial bleeding and the effect of TXA in traumatic brain injury. The IVAN
study43 also provides interesting examples of additional ‘bolt-on’ funding, such as creating a serum and
deoxyribonucleic acid (DNA) biobank to analyse genetic interactions with the drugs, and exploring the
mechanistic aspects of vascular endothelial growth factor (VEGF) metabolism. Although these were of little
direct relevance to the aims of the HTA programme-funded project, the samples collected were then able
to be used in subsequent analyses funded from other sources.

Most of the studies shaped future research in the field, either in terms of
topic or methods
In several cases, members of the study team went on to conduct further trials building on the expertise
developed in the HTA study. Some of these were also HTA funded. In other cases, members of the study
team advised others on how to set up their trials. For example, members of the SWET48 study team shared
their learning about the development of objective outcome measures, how to deal with open trails and
patient recruitment. Sometimes studies shaped the development of other trials through publications rather
than direct communication, such as the case of the Newborn CHD42 study, which was cited in the methods
for two other trials internationally.

TABLE 12 Data on funding leveraged from HTA awards from Researchfish

Source Number of instances
Total value of leveraged
funding from this source (£)

Charity 6 1,505,782

Industry 4 876,725

Foundation 5 3,494,650

Government 22 54,360,651

DH 14 44,536,853

Other 8 9,823,798

HEI 3 1,933,260

Society 2 71,720

Total 42 62,242,788

HEI, Higher Education Institution.
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In two cases (RA45 and Newborn CHD42), the models developed in the studies42,45 were used by others in
further work. For example, the Birmingham Rheumatoid Arthritis Model version 2 (BRAM2) model, which
was refined in the RA45 study, has been used in other cost-effectiveness assessments of treatments for
rheumatoid arthritis, both by members of the study45 team and others internationally.

Two of the studies41,46 pooled results with other similar studies internationally. In the case of the ARTISTIC
study,41 members of the research team were involved in conducting the pooled analysis to the pooled
analysis, which included the data from the ARTISTIC study,41 but, in the case of the EVAR study,46 the team
led the synthesis, which was funded by the HTA programme and is scheduled for publication in the next
year. This raises an interesting point, as with these studies there is sometimes a trade-off between the
extent to which the study is tailored for applications in the context of the NHS, and comparability of
the study with international results, allowing for this type of pooled analysis, as described previously
(see Study design can influence whether or not research is implemented in the NHS, above).

Three studies contributed to stimulating their research field more widely
The publication of the CRASH-244 study findings in 2010 seems to have contributed to wider interest in
TXA in the research system, as reflected by an increased level of publication around the topic in PubMed
since that point. The IVAN study43 was one of the first of its kind in the UK, so also contributed to shaping
the work that has followed in the field. Similarly, at the time the EVAR46 study was conducted, trials were
not commonplace in the vascular surgery community at the time, and the EVAR46 study team was one of
the early groups to start to conduct trials in this field. As such, the trial46 and the team became a source of
knowledge and advice for others in vascular surgery who were looking to conduct trials.

Although no further studies have been conducted on the use of water softeners for the treatment of
eczema, SWET contributed to increased interest in the relationship between water hardness and eczema.
For example, work looking at the association between hard water and the development of eczema is
ongoing, and preparing a national follow-up trial looking at whether or not water softeners might help
prevent eczema from birth, rather than treat established eczema. SWET48 also influenced the field more
widely through the Harmonising Outcome Measures for Eczema initiative, which was established after the
trial (www.nottingham.ac.uk/homeforeczema/index.aspx). Members of the team contributed their expertise
in developing objective outcome measures for eczema research and this should contribute to the
improvement of eczema research internationally.

All of the studies had some capacity for building impacts for the individuals
directly involved in the study, although scope for this was often limited
because the researchers were already well established
There was evidence that the studies benefited the careers of those involved, from overall reputational
benefit of being involved (ARTISTIC,41 RA,45 STAs,52 CoBalT50) to the award of PhD or other qualifications to
members of the team (ARTISTIC,41 Carotid Stenosis,47 EVAR,46 CoBalT50); the winning of awards, honours
or prizes (ARTISTIC,41 EVAR,46 SWET48); and through team members securing advisory roles, for example on
guidelines committees (STAs,52 Newborn CHD,42 ARTISTIC41).

In 841,42,44,46,48–51 of the 12 case studies, however, it is indicated that the researchers involved in conducting
the study already had established careers, so the scope for this particular study to contribute to their career
progression was limited, or at least the study was only one of many important studies that contributed to
their reputation and any other indicators of esteem. So although you can often see an upwards career
trajectory for researchers involved, it is hard to attribute it to this study in particular. This also, perhaps,
suggests that the HTA typically funds more established researchers, although this may be an artefact of the
case studies selected.
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Many studies made important contributions to building capacity more
widely, outside the immediate study team
In several cases, the studies contributed to the building of capacity outside the immediate study team. In
some cases, this refers to building of wider research capacity within the institution. For example, the
IVAN43 study allowed the Clinical Trials Unit (CTU) at Bristol to apply for UK Clinical Research Collaboration
(UKCRC) registration and expand rapidly in both number of staff and expertise, whereas the EVAR46 study
provided wider capacity-building opportunities for others working at Imperial College London, in terms
of learning how to set up and run trials in the area through mentoring and observation with members of
the study46 team, who, having previously run the UK Small Aneurysm Trial, were quite experienced.
Three studies also mentioned the development of enhanced networks (CoBalT,50 IVAN,43 SWET48).

Five studies43–46,49 mentioned wider research capacity-building activities outside the institution. Work
conducted through the RA45 study contributed to the development of HTA internationally, as members of the
team briefed the work in other countries as an example illustrating how the HTA process works in the UK.
Members of the CRASH-244 study proactively undertook a range of capacity-building activities as part of this
work, including travelling to a number of the key collaborating sites overseas (e.g. in Nigeria and Pakistan) to
support them in terms of developing relevant capacity in the management of research, around issues such as
monitoring of trials and ethics processes. Three cases43,46,49 also suggested that the studies were important in
building up research capacity in a new or emerging area, for example by bringing more researchers into
the field (CESAR,49 EVAR,46 IVAN43). For example, the IVAN43 case study suggests that the work, as the first
large-scale randomised controlled trial (RCT) in ophthalmology in the country, served as a flagship trial, and
established models and structures that have benefited subsequent studies, advancing ophthalmology
research in the UK overall.

Finally, a number of case studies mentioned that the work had an impact on the teaching and training of
clinicians (Carotid Stenosis,47 CESAR,49 EVAR,46 Newborn CHD,42 CUtLASS,51 CRASH-244). In addition, for the
IVAN43 study it was suggested that the work led to an increased awareness of research among clinicians, and
increased enthusiasm for, and interest in, initiating and participating in studies subsequently. This reflects,
perhaps, the fact that the study43 was both large and a flagship trial in the field, as described above.

Impact on industry and the economy

Interviewees suggest that there is little overlap between the majority of the
research funded by the Health Technology Assessment programme and
industry, as the programme intentionally does not fund research that
industry would support
Typically, HTA programme-funded research is in areas for which there is little or no commercial incentive
to carry out research, such as when a drug is off patent. As such, that means that typically industry
involvement in research is limited in most cases (I6, I14). However, there are notable exceptions to this,
and, in some cases, the research priorities of the HTA and the pharmaceutical industry conflict directly
(I7, I14, I19). One example noted by an interviewee is the IVAN43 trial, in which a HTA study compared
two drugs owned by the same company, one of which was not licensed for that indication. The IVAN43

trial is described in more detail as one of the case studies in Appendix 4. As another interviewee noted,
the research that the programme funds will sometimes come into conflict with industry because it
‘challenges some of the assertions that it makes about the effectiveness and cost-effectiveness of its
products’ (I7). STAs are an example of this, when TAR teams critique manufacturers’ submissions to NICE.
This inevitably will lead to conflict with industry in some cases.

Given the focus of HTA programme-funded research, it is perhaps not surprising that the production
of new intellectual property or the discovery of new molecules is relatively unusual, as suggested by
one interviewee (I7). This is supported by the data available in Researchfish, which indicates that
there are five instances of Interventional Procedures reported (in five separate awards), which focus
around the production of resource materials and manuals that have been copyright protected.

DOI: 10.3310/hta19670 HEALTH TECHNOLOGY ASSESSMENT 2015 VOL. 19 NO. 67

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Guthrie et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

51



More than half of case studies demonstrated impacts on industry and
product development
Of the 12 case studies,41–52 seven41,42,45,46,49,51,52 indicated clear impacts on industry or product development,
as set out in Table 13. Most of these impacts on product development were through the refinement of
products or markets, rather than the development of new products. Several studies also suggest that there
may have been an impact on industry through increased sales, which, although plausible, is hard to
evidence. In addition, the TARs had an impact on industry via NICE, which is discussed in the next section.

Impact through the refinement of products or markets
Three case studies41,42,46 indicated a potential impact on products, either through the refinement of existing
products or changes to the market for those devices (ARTISTIC,41 Newborn CHD,42 EVAR46). For example,
the Newborn CHD42 study may have contributed to improved design of pulse oximetry devices to make
them suitable for children. Only one study41 noted an impact through the development of a new product:
work conducted through the ARTISTIC41 study contributed to the development of new primary HPV
screening tests and also a decrease in the price of those tests.

It should be noted that there is one case for which it could be argued that the study had the effect of
reducing R&D. The CUtLASS case study51 suggests that the findings showing that atypical antipsychotics
were not superior to the older drugs may have contributed to a reduction in research in the pharmaceutical
industry into developing new drugs for schizophrenia. Although it is not straightforward to attribute it to the
study,51 it is clear that several companies have withdrawn completely from the field.

TABLE 13 Summary of impact of case studies on industry and product development

Name of case
study

Evidence of
impact Summary of impact on industry and product development

ARTISTIC41 ✗ Informed the optimal threshold for the Hybrid Capture 2 Test for HPV detection
and so improved its relative sensitivity

Development of new primary HPV screening tests and a decrease in the price of
tests

Newborn CHD42 ✗ May have contributed to improved design of pulse oximetry devices to make
suitable for children

IVAN43

CRASH-244

RA45 ✗ Anecdotal evidence that model developed has been used by some pharmaceutical
companies in their applications for approval of similar therapies by NICE

Inclusion of drug into guidance, so reimbursement on UK market

EVAR46 ✗ Contributed to growth of stent market and to changes in design of products

Carotid Stenosis47

SWET48 ✗ Water softening industry may have benefited from the publicity associated with
being part of a high profile trial, and many trial participants purchased the unit
despite findings showing no benefit from it

CESAR49 ✗ Limited evidence that study influenced the more recent developments in ECMO
technology in three companies by demonstrating potential market

CoBalT50

CUtLASS51 ✗ Potential negative impact – may have reduced industry research in schizophrenia
drugs

STAs52 ✗ Inform NICE decisions and hence the drugs purchased by the NHS

Green crosses indicate where the evidence for the impact, or its attribution to the study, is less clear.
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Potential impact through increased sales
Several studies that demonstrated that a particular technology is effective and hence increased its use
could plausibly be considered to have had an impact, through increased sales, on those companies that
make those technologies. This applies to the Newborn CHD42 study, EVAR,46 Carotid Stenosis47 and
CESAR.49 However, in all cases we do not have clear evidence on sales levels before and after the study.
Such data are not routinely collected or tracked, perhaps reflecting the priorities of both the HTA
programme and those conducting research within it. The aim of the work is to impact on policy and NHS
practice, and, as such, those involved are often aware of such impact. Benefits to industry are not a key
aim of the work and, as such, are not tracked in the same way.

The Health Technology Assessment programme also has an indirect impact
on industry through the National Institute for Health and Care Excellence
Although the research funded through the HTA programme does not typically overlap with industry
interests (with some exceptions), the programme does have an impact on industry through NICE (I3, I4, I8,
I14). As one interviewee explains, it is difficult to disentangle the impact of the HTA programme from the
impact of NICE here:

One of major outputs of HTA programme is the work for NICE, which impacts the pharmaceutical
industry. Imagine the HTA programme without NICE . . . the pharmaceutical industry would not
be as impacted upon. But people have been doing HTA for ages. In countries that don’t have an
equivalent of NICE, people can take HTA reports or leave them . . . they just get diffused into the
general literature.

I4

One of the ways that the impact of the HTA programme specifically can be observed is through its
methodological impact on the pharmaceutical industry (I4, I8, I9, I14). Because of the work that NICE
commissions through the HTA programme, the methods that NICE uses, particularly for the economic
analysis, are those developed and used through the HTA programme. One interviewee explains this
as follows:

Pharmaceutical companies are trying to get products licensed and the regulatory framework for
research to achieve product licensing is out by different regulatory bodies. That is independent of the
HTA, but the important connection with the HTA is through the work that the HTA programme
commissions for NICE, which includes a lot of cost-effectiveness analyses in primary and secondary
research, because the pharmaceutical industry is particularly concerned about NICE decisions, which
means that they have to use the methods that are used for NICE to make its decisions. Those methods
are the methods used by the HTA programme.

I9

The RA45 case study provides a useful illustration of these two ways in which HTA research, particularly
TAR studies, can impact on industry, largely because of the influence they have on NICE. First, the study45

led to the inclusion of new drugs into NICE guidance, so the relevant companies will now be able to
receive reimbursement on the UK market for those drugs. In addition, there is anecdotal evidence
that the cost-effectiveness model developed and refined through this study45 has been used by some
pharmaceutical companies in their applications for approval of similar therapies by NICE. This illustrates
how the TAR studies can have methodological impacts on industry.

Similarly, the STAs52 are likely to have an impact on industry insofar as they influence NICE decisions and
hence the drugs purchased by the NHS. There may also be individual examples of methodological impacts,
although none is noted in the case study,52 and perhaps the scope for methodological advancement in the
short turnaround of a STA is limited.
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The cost-effectiveness analysis conducted in Health Technology Assessment
studies can affect industry but also the economy more widely through more
efficient allocation of NHS resources
The HTA programme may sometimes have a positive impact on industry when a particular drug, device or
other treatment is shown to be cost-effective, but it may also have the opposite effect when it shows
that a particular drug is not cost-effective (I7, I19).

However, this cost-effectiveness analysis has wider implications. The HTA programme has an indirect
impact on the economy by providing evidence on the cost-effectiveness of different treatments, which
policy-makers can use to allocate resources more efficiently (I3, I7, I19). This ultimately may have even
further impacts on the health and hence productivity of the population as set out by one interviewee:

[The HTA programme] results in more effective use of healthcare resources, which both frees up some
of the NHS’ money and has led to a healthier, potentially more productive, population.

I7

As described previously, two of the case studies43,48 provide some limited evidence of potential cost savings
for the NHS or patients. The IVAN43 study is likely to have played a role in saving the NHS money by
contributing to a reduction in the cost of Lucentis to the NHS through renegotiations, and SWET48 showed
that water softeners are not effective for the treatment of atopic eczema in children, potentially saving
patients money, as they can avoid spending money on treatments that do not work, although the
evidence around this is unclear.

In addition, three of the case studies44,47,49 suggest use in the NHS of new effective (and cost-effective)
treatments has led to health benefits for patients (CRASH-2,44 CESAR49 and Carotid Stenosis47). It may be
possible to extrapolate this to economic benefits, through the improved health and productivity of the
population, but to do so in any concrete way is extremely challenging. The CRASH-244 case study does
allude to this. The study44 authors, in the HTA journal article, reflect on the groups most affected by
trauma. It is noted that the poor are disproportionately affected by trauma, with the risk higher for more
disadvantaged groups in the UK or internationally. It is also noted that the group that is predominantly
affected by trauma is young men – the average age of participants in the CRASH-244 trial was 35 years old,
and 85% of participants were male. They suggest that this means that the social and economic benefits of
reducing death by trauma could be very significant. However, providing clear evidence of these type
of benefits, or quantifying them, has not been possible within the scope of any of the case studies.

At a higher level, there is evidence from a previous study looking at a sample of 10 HTA programme-funded
studies, that if 12% of the potential net benefit of implementing the findings of that sample of 10 studies
for 1 year was realised, it would cover the cost of the HTA programme from 1993 to 2012.33

Impact internationally

Health Technology Assessment research is used outside the UK, particularly
by other Health Technology Assessment organisations and those conducting
systematic reviews
Research funded by the NIHR HTA programme is viewed as a reference resource by people internationally
(I3, I16), and a lot of HTA organisations around the world rely heavily on NIHR HTA research (I3). This is
because, in contrast with HTA programmes in most other countries, the programme does original research
rather than relying on existing studies and analysing them (I8). One interviewee also described how
‘people in other countries that are in the HTA or systematic review business are often aware that there is
an important HTA trial under way and are keen to see its results’ (I14). Several interviewees mentioned
in particular a high number of web hits and downloads from the HTA website, including internationally
(I7, I14, I16). Data provided by NETSCC show that the HTA website received 228,777 (unique) hits
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between March 2014 and February 2015, and that over the same period there were 111,102 documents
downloaded, of which 93,879 were of full HTA monographs. It is not clear, however, how many of these
were within or external to the UK.

It was generally felt that the programme is well known internationally, particularly among other HTA
organisations (I3, I4, I7, I8, I10, I14, I16), with one interviewee describing the programme as having ‘a very
strong brand’ (I19). However, by contrast, some interviewees (I3, I4, I9, I12, I18) expressed concern that
there was confusion regarding the identity of the programme, both internationally and in the UK. In
particular, there is confusion between the HTA programme and NICE, perhaps reflecting the fact that
these roles are often combined in one organisation in other countries. There is also some confusion
between the HTA programme and NIHR more widely, part of which may come from the fact that funding
from the different NIHR streams is not always clearly delineated (I5).

One interviewee also noted that HTA research is often cited in guidelines outside the UK as ‘international
HTA programmes turn to the HTA programme’s work to inform their own guidelines’ (I8).

Most case studies had some international impact, across academia, policy
and practice
Of the 12 case studies,41–52 nine studies41–47,49,52 found evidence of international impact. As illustrated in
Table 14, these spanned academia, policy and practice in particular. Each of these areas is explored in
more detail in the following sections.

TABLE 14 Summary of international impacts of case studies

Case study Overall
Academic/research
system Policy Practice

Industry/product
development

ARTISTIC41 ✗ ✗ ✗

Newborn CHD42 ✗ ✗ ✗ ✗ ✗

IVAN43 ✗ ✗ ✗ ✗

CRASH-244 ✗ ✗ ✗ ✗

RA45 ✗ ✗ ✗

EVAR46 ✗ ✗ ✗ ✗

Carotid Stenosis47 ✗ ✗ ✗

SWET48

CESAR49 ✗ ✗ ✗ ✗

CoBalT50

CUtLASS51

STAs52 ✗ ✗
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Most of the studies have had an impact on policy and practice internationally,
and only in the case of the Technology Assessment Reports was this mediated
through National Institute for Health and Care Excellence
More than half of the studies have been cited on international policy statements or guidance, either for
individual countries outside the UK or wider international guidance. For example, as a result of the
CRASH-244 study, TXA is listed by the World Health Organization (WHO) as an essential medicine, and
five studies42,44,46,47,49 are cited on European level guidance. Through this tangible impact on international
guidance, many studies indicate that the studies have influenced practice internationally, although there is
more concrete evidence of this in only a few cases. In the majority of cases, this impact has occurred
directly as a result of the study itself, which was important in the field and hence is directly referred to by
international sources. In the case of the TARs, this effect is mediated through NICE, where NICE guidance,
drawing on HTA evidence, influences international policy and practice. One case (ARTISTIC41) indicates that
the international impact occurred through the study41 contributing to pooled results, the analysis of which
has influenced policy and practice internationally.

Impacts on research internationally stemmed from the sharing of results,
tools and practices, and developing the field both through capacity building
and the targeting of future research
As described previously, several studies pooled results with other studies internationally, or shared research
tools and practices with other research groups internationally. Contributions were also made to the
capacity building of overseas collaborators through the work as described for CRASH-244 in Chapter 4
(see Funding research that can make a difference, below). Two case studies43,49 referred to methods being
used in the development of other studies internationally. For example, the IVAN43 study influenced a
number of RCTs in other countries, which began during the course of IVAN through the sharing of
protocols. By contrast, an international study looking at ECMO has designed its approach to address the
one of the perceived methodological limitations that was criticised in the case of the CESAR49 study.
Several studies referred to related studies being conducted subsequently in other countries.

Clear evidence of international impact on industry and product development
is more difficult to demonstrate and is typically inferred
Where research has had an impact on product development, those products are typically developed by
global manufacturers and, as such, the impacts are international. However, the details of how and where
within industry those impacts have occurred has not been investigated in detail. In the case of the STAs,52

it is also noted that they will probably have an international impact just because NICE guidance is so
influential internationally. For example, it is suggested that both NICE guidance is likely to impact on wider
international marketing decisions that would have international implications for industry.

The Health Technology Assessment programme has an impact internationally
through the international reputation of the National Institute for Health and
Care Excellence
In addition to the influence of the HTA programme independently, it also has an impact internationally
because of the reputation and influence of NICE internationally, influence which is amplified by NICE’s
policy of providing free access to its publications. As described above (see The Health Technology
Assessment programme also has an indirect impact on industry through NICE), part of the reason that
NICE is so important to industry is because of its international influence (I3, I4, I8). One interviewee
described how NICE had an impact on policy and practice internationally:

NICE’s influence is both national and international: other countries are setting up their own version
of NICE or taking NICE’s views into consideration when designing their own policies. NICE made
HTA programme influential.

I8
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This is seen in the two case studies focusing on TARs,45,52 as described above, where any international
impact was mediated by NICE rather being a direct impact of the HTA research itself. However, as
described above, many of the studies directly impacted policy internationally. This is partly because of the
sample of case studies selected. Many of them are important internationally known studies in their fields,
which show significant results. As such, they are likely to impact on international policy directly. Impact via
NICE as an important decision-making body with international recognition may be more significant for
other less well-known studies.
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Chapter 4 The impact of the Health Technology
Assessment programme

In addition to the impact of projects in the HTA programme, discussed in the last chapter, the programme
itself has influenced thinking in the health system and the attitudes of researchers, policy-makers and

clinicians, both within and beyond the UK. This chapter summarises the programme-level impacts of the
HTA programme, those impacts above and beyond the collection of impacts of the individual projects. These
observations are based primarily on the interviews, but also draw on the other data sources and fall into the
following categories: changing attitudes; supporting research effectively; and funding important research.

Changing attitudes

The Health Technology Assessment programme has contributed to the
cultural change in attitudes towards medical research, which has involved a
paradigmatic shift towards evidence-based and, more recently, economic
evidence-based medicine
Many interviewees commented on the role that the HTA programme has played in the shift towards
evidence-based medicine (I6, I8, I9, I14, I16, I19). This includes not just its role in providing an important
part of the underpinning evidence required to support an evidence-based NHS, but also in changing
attitudes within the research community towards conducting this type of research, and its importance and
validity. For example, one interviewee stated that:

The research establishment has completely changed its view about the validity and important of the
HTA’s kind of work. The HTA isn’t the only driver of this change but it exemplifies the change and was
at the centre of that change. The HTA did not cause the changed but it played a role in the general
paradigmatic change in what is meant by good health research in the last 20 years.

I8

Another commented that:

[the HTA programme] has had a fundamental role to play in increasing the focus on clinical and
applied research . . . it has also been important in changing perceptions about the importance
of applied and practice based research, clinical and applied research. It has changed the views of the
funding bodies and the universities about that.

I19

In addition, one interviewee commented:

In the 1990s and early 2000s, the HTA programme was one of the drivers behind the change in the
attitude towards research in that research should be applicable, needs-led and impactful work.

I8
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Interviewees also commented on the importance of the HTA programme in changing attitudes towards
research in the NHS (I14, I19). For example, one interviewee stated that:

Initially, for the first 50 years of the NHS’s existence, it did not fund research. Now, it puts 1% of its
budget into research. The HTA programme is only a small part of that but it’s the part that provides
the justification for spending money on research.

I14

Another commented that:

for the people in the NHS, people feel that some research is very abstract and obtuse and a long way
from practice, and the HTA programme answers questions that are deeply practical questions to
people in the NHS and the patients that they serve.

I19

One interviewee noted that the HTA programme has also had an important impact on policy-makers,
beyond its impact on policy, through helping to change the perception of policy-makers from thinking of
research as very academic and esoteric to something that is practice and answers relevant questions (I19).
This is, however, difficult to observe and evidence.

Comments were also made about the role the programme has played, alongside NICE, in the increasing
focus not just on effectiveness, but also cost-effectiveness in medicine (I3, I8, I9, I16, I19). For example,
one interviewee commented that:

Over the last 30 years or so, the whole way of thinking of medicine has changed to an evidence-based
mode and, in the last ten years or so, to an economics of medicine evidence-based mode and the HTA
programme is the principal vehicle.

I16

This is summarised in what one interviewee felt was the most important achievement of the
HTA programme:

Changing perceptions of HTA research, resulting in a shift in esteem with which health service
research was held, and making sure people take account of population effectiveness
and cost-effectiveness.

I8

The Health Technology Assessment programme has had an impact on the
wider Health Technology Assessment movement internationally
Interviewees suggested that the HTA programme is viewed favourably compared with other HTA
programmes internationally (I8, I16), although many respondents note that the HTA programme is very
different from other countries’ programmes because most other HTA programmes focus on only secondary
research/systematic reviews (I3, I14). The HTA programme’s connection to policy-makers, particularly NICE,
was seen as a particular strength of the programme compared with other countries (I16). Another
important difference is the separation of functions between the HTA programme in NICE. In many
countries, the appraisal and assessment functions are combined in one body (I6).

Broadly, the programme is considered to be a thought leader in the HTA space internationally (I10, I15,
I19). For example, one interviewee described the programme as a ‘pioneer in this area’ (I10), and another
set out that ‘a lot of its international standing is based on its academic strength’ (I19). One interviewee
described how the UK HTA programme had played an important role in a wider international movement,
increasingly recognising the importance of this type of research:

There’s a big international movement in health technology assessment and the HTA programme has
played a big and leading role in that internationally . . . in helping governments to see the benefits of
assessing health technologies and appraising them.

I15
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Supporting research effectively

Oversight from the Health Technology Assessment programme is generally
considered proportional and supportive, and in several cases can be seen to
directly contribute to the success of the work
The general sense across the case studies was that the level of oversight provided on the work was largely
appropriate. For example, one interviewee from the ARTISTIC41 case study suggests that ‘they maintained
some oversight, but it was very light touch’. Similarly, according to the CRASH-244 case study, the CI did
not consider the monitoring to be disproportionate to the scale of the funding. However, one study
did comment on increasing bureaucracy (EVAR46), referring in particular to delays in the contracting
process for the follow-on work delaying progress.

Although the overall picture was similar, interim reporting requirements seemed to differ between studies.
For example, for the ARTISTIC study,41 this consisted of submission of interim reports, meeting minutes
from the Trial Steering Committee (TSC) and the independent Data Monitoring Committee. The CESAR49

and SWET48 studies suggested that the project had to submit annual reports, whereas for CoBalT50 these
were every 6 months, and SWET48 was subject to a monitoring visit towards the end of the recruitment
period. This may reflect changes in the process over time, or differences depending on the scale and
nature of the research.

Many case studies provide evidence that the HTA was supportive. This could be through their intermediary
role in the case of the TARs, which was highlighted as important to the TAR team in the case of the RA45

study by one of the researchers, as they were involved in negotiating with NICE when timelines were
perceived to be too short. They also provided support for follow-on work for several studies. As an
example, the IVAN case study notes that regular updates were provided, and the HTA programme
remained aware of progress throughout, which meant that there were no concerns about granting a
3-month extension to the study43 when requested by the team (see Appendix 4). More generally, several
studies include comments on the positive attitude of the HTA programme overall and commented
favourably on the interaction with the programme. For example, one interviewee from the IVAN43 case
study commented that ‘of all the funders I’ve ever dealt with, I’ve always found the HTA to be the most
reasonable and interested in making the research happen. It was and continues to be an extraordinarily
refreshing process compared to previous funders’.

Several studies also provide evidence that interaction with HTA programme management supported the
successful completion of work or its impact. In the CoBalT50 study, this took the form of advice on how
to conduct the study. The HTA group suggested ways to improve recruitment rates, which had been
problematic, and this advice proved to be very helpful. In the case of the ARTISTIC41 study, this took the
form of flexibility around the reporting of the study. One member of the team noted that being able to
publish results in other journals ahead of the monograph being released allowed work to have a quicker
impact. In the case of the IVAN43 study, there was some urgency in getting the project started because of
the changing policy environment, and the case study43 notes that the HTA programme did expedite the
process as much as possible to ensure that the study43 was able to take place.

The Health Technology Assessment journal is generally considered to make
an important contribution to the academic impact of Health Technology
Assessment programme-funded research
As described above, the HTA journal provides a way to ensure the research funded through the
programme is published in full as standard. However, several interviewees (I3, I4, I6, I7, I16) commented
on the quality of the journal in addition, noting its high levels of citation and the fact that it may be more
widely picked up (and potentially by different audiences) compared with publication in a standard
academic journal. One interviewee commented that ‘something that is published through the HTA
programme is probably more read and more cited than a more standard paper in an academic journal’ (I4).
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This is supported by the bibliometric evidence in Figure 10, which shows the MNJS for the publications
analysed. This measure indicates the level of citation of journals in which HTA research is published
normalised for research field. The average value is one, so values of ‘< 1’ indicate that research is cited
more frequently than would be expected for that field. The MNJS indicates that the HTA journal is
cited 2.31 times more frequently than other journals in the same field. The other journals that
HTA-supported research is published in tend to be slightly less visible, with an average MNJS of 2.14 over
time, but this is still more than twice the average for their fields of publication. The MNJS has remained
fairly stable over time, with no obvious trend.

Also noted in interviews was the high number of downloads of the HTA journal (I3, I6, I16), including from
outside the UK. Data provided by NETSCC indicate that over the year 1 March 2014 to 28 February 2015
there was a total of 111,102 PDF downloads, of which 93,879 were for the full HTA monograph.

However, some respondents questioned the added value of the HTA monograph to the independent
publications resulting from the same research (I7, I14). For example, one interviewee suggested that ‘the
monographs simply reproduce the academic publication or don’t go sufficiently beyond it to justify
the production of the monograph’ (I14), and another commented that it is ‘hard to know impact of
monographs over and above the journal articles’ (I7). One interviewee suggested that this should be
monitored to ensure that the monograph does provide a lot more detail than other published outputs
to avoid research waste (I14). However, one interviewee from the ARTISTIC41 case study stressed the
importance of the HTA monographs. The interviewee noted that the monographs are invaluable to
policy-makers because they provide much more detail than the academic publications. This should be
contrasted, however, with the role the HTA journal plays in ensuring that virtually all HTA research is
published as outlined above.
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FIGURE 10 Mean normalised journal score per year, for all publications from HTA programme-funded research and
for the HTA journal only. Note: this is based on a sample of publications identified through three sources: all
articles and reviews published in the HTA journal during the period 2004–12; papers listed on all HTA project pages
of the NETSCC website; and papers reported by researchers in Researchfish. As such, this may not be a complete
record of all publications related to HTA programme-funded research.
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The Health Technology Assessment programme tries to ensure that its
research delivers added value, although some respondents provided specific
examples of duplication of research effort
The HTA programme, and the NIHR more widely, have adopted the ‘Adding Value in Research’
framework20 based on the work of Chalmers and Glasziou (2009).14 As described above, one element of
this in which the HTA programme is considered ‘exemplary’ (I1) is in the publication of the vast majority
of its research. This is an area in which there is also suggestion from the interviewees that other research
funders are trying to emulate the achievements of the HTA programme (I1, I10). Another area receiving
praise was the use of systematic reviews in the determination of which primary research to fund (I1).
One interviewee stated that they ‘don’t know of any research funding agency in the world that has done
those two things systematically as the HTA programme’ (I1). Another interviewee pointed to flexibility with
the HTA in their funding processes allowing them to save money, pointing to a specific example where
they were open to alternative approaches which might offer the same information more cheaply than a
clinical trial (I5).

Avoiding duplications of research is also important and an area where the picture is more mixed. Some
interviewees pointed to the importance of some individuals in the HTA programme in ensuring that this
does not take place (I1, I15), but others could identify specific examples where such duplication between
funders had occurred (I1, I14).

One researcher also commented on the process of applying for HTA funding as being bureaucratic and not
very user friendly, suggesting that they could benefit from ‘a user group to advise them on the experience’
(I14). This suggests that there may also be potential to prevent wasted time by streamlining this process,
balancing, of course, the need for appropriate data collection and oversight.

The Health Technology Assessment programme is recognised as being one
of the first public funders to require patient and public involvement and has
continued to be viewed as a leader in this area; however, a number of
respondents noted that the impact of that involvement is unclear and not
well monitored
Several interviewees felt that the HTA programme had played a role in the development of the use of PPI
in the UK and that it was an early actor in this area (I3, I5, I7, I8, I13, I19). One interviewee commented
that ‘the HTA programme was the first national, publicly funded programme to insist on PPI’ (I8),
another that ‘it’s probably one of the programmes with the longest standing relationship with involvement
of patients and the public’ (I13).

In particular, the programme was praised for involving PPI throughout the research process, and several
commented that it is a leader in this field in demonstrating that this is feasible. Two interviewees
singled this out as the most important achievement of the programme: ‘giving PPI credibility’ (I8) and
‘demonstrating that a research funder can involve PPI throughout the research process’ (I13). One of the
interviewees described how this process works:

The HTA programme has a lot of engagement: within its own processes has public and patients
involved in all stages of the research, prioritising and funding process. Public/patients are on all of the
boards and committees and conduct peer reviews. There is a patient and public steering group.

I7
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However, despite this positive picture overall, there was some questions among some respondents around
the impact of that involvement. In particular, at present it is hard to see how effective that PPI is, and what
impact it has on the way research is funded and conducted. A lack of monitoring was mentioned by two
interviewees, one commenting that:

What I can’t put my hand on my heart and say is: the impact of the PPI involvement is this . . . I can’t
say that they always have an enormous impact. My gut-feeling is that, they do, but I can’t prove it.

I7

This lack of evidence around the effectiveness of PPI is not unique to the HTA programme.59 However, the
observation remains that although the HTA programme has been a leader in terms of its processes for PPI,
the impact of its investment in PPI is less clear and does not appear to be well monitored.

Evidence from the case studies supports the notion that the HTA programme actively encourages the use of
PPI in its studies, but it is again difficult to conclude anything about the impact of that PPI. There was much
less formal PPI at the time many of these studies started, and the change in attitudes to PPI over the time
period is noted in five45–47,50,51 of the case studies. Where it is mentioned, there is generally a positive attitude
towards PPI, but it is hard to conclude anything quantitative from our sample about the value of PPI.

What we can say, however, is that nearly all of the studies involved some PPI. This tended to be focused
on patients and their families, rather than the public. Six case studies showed significant involvement of
patients for example through focus groups, protocol development, determination of outcome measures,
dissemination strategies and steering committees (Newborn CHD,42 SWET,48 CESAR,49 CoBalT,50 IVAN,43

CRASH-244). For example, SWET48 involved the National Eczema Society and a local group of carers in the
work, with a patient representative involved during all stages of project from design to write up and
dissemination, and the CRASH-244 study involved patients in defining outcome measures and the
development of protocol at start of study. Four of the studies stated that inspiration from patients fed into
the studies through the clinical work of members of the team (CUtLASS,51 EVAR,46 CoBalT,50 Carotid
Stenosis47). For example, in the CUtLASS51 case study it is noted that there was significant insight into
patient need as result of the lead researchers being clinicians directly treating patients and in contact with
families. In the case of the two TARs,45,52 PPI input was via NICE, with patient representatives contributing
to TAR selection and sitting on the NICE Appraisal Committee. In particular, one study (Newborn CHD42)
was remarked on as being at the forefront of PPI for the time.

Most PPI was through patient groups or appointed representatives. Of the six case studies42–44,48–50 with
significant independent PPI, four studies42,43,48,49 engaged with patient and family groups and three
studies48–50 used appointed patient representatives. Other forms of input, each used in one study, were
practitioner input, the use of learning from patients in a previous project (around appropriate outcome
measures), and use of learning from patients in pilot work.

The structures and relationships that the Health Technology Assessment
programme has developed, linking its research to the National Institute
for Health and Care Excellence and the National Screening Committee,
are important in facilitating the impact of its work
As described in Chapter 3 (see The primary route to impact of Health Technology Assessment-funded
research is through guidelines, particularly National Institute for Health and Care Excellence and
National Screening Committee guidelines and National Institute for Health and Care Excellence and the
National Screening Committee are key users of Health Technology Assessment research), the relationships
that the HTA, at a programme level, has with NICE and the NSC are important in facilitating much of the
impact of the work that it funds. This was identified in the previous study into the impact of the first
10 years of the programme by Hanney et al. (2007)1 and remains the case. In particular, the structures
around priority setting and the TAR programme are important in ensuring that research addresses
questions of relevance to these key users and that the findings impact on policy and, ultimately, practice.
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The STAs are an interesting example of this, which have emerged over the last 10 years. As described
in the case study, this stream of research was introduced with the aim of producing independent evidence
more quickly to support NICE decision-making, and, through speeding up that NICE decision-making
process, they facilitate faster impacts on practice, with potential benefits for both patients and industry.

Although the specific impacts come through the individual projects, by having these structures and
relationships in place, the HTA programme enables its work to have a more direct impact than might
otherwise be possible.

Funding research that can make a difference

The Health Technology Assessment programme answers questions that
would not be answered by other funders and fills important research gaps
The HTA programme’s stated aim is to ‘research information about the effectiveness, costs and broader
impact of health-care treatments and tests for those who plan, provide or receive care in the NHS’.
Interviewees felt that the programme was not only successful in doing this, but also that it focuses its
resources on topics that would not be supported through other means (I3, I6, I8, I16, I18). As one
interviewee describes it:

[The HTA programme] answers questions that aren’t going to be answered by other means of
research, which are the basic research imperatives that fund the universities and pharmaceutical
company research, which doesn’t usually answer quite the questions we want to know.

I16

Another interviewee stated that the programme ‘plugs a really important gap in research we need to make
recommendations’ (I18), whereas one commented that the HTA programme is ‘funding things industry
won’t fund’ (I3).

The HTA’s prioritisation process plays an important role in this and was praised by one interviewee as
‘[ensuring] really important questions that need really good quality research are addressed rigorously and
made publicly available’. Another commented that the ‘philosophy of the programme has been consistent:
NHS relevance’ (I6).

However, some interviewees criticised a lack of transparency in the priority-setting process (I13, I14). For
example, one interviewee noted that although the HTA programme has a good relationship with the NSC,
it does not keep a good record of the work that it does for the NSC (I14), and, similarly, noted that
looking at HTA programme-funded studies, it is ‘very hard to identify the source of the topic and
particularly to identify how many of them came from the public’ (I14).

An important development over the last 10 years has been the growth of researcher-led research,
particularly alongside the growth of the primary research stream. Given the clear priority-setting agenda in
the HTA programme, initially the programme had been entirely commissioned-mode funding. However,
this caused some challenges, as set out by one interviewee:

Researchers had good ideas that they might not want to share with [the HTA programme] because
they might not get the contract. A lot of researchers were not giving [the HTA programme] their best
topics. By creating the responsive mode, they can keep ownership of topic themselves.

I6
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However, the researcher-led arm of the portfolio is still subject to the same prioritisation process. The topic
is reviewed in the same way that a topic under the commissioned arm would be and the researcher still
has to make the case around why it is important to the NHS. As one interviewee commented:

The research questions come from the practice community rather than the academic or research
community. That remains the core of the HTA programme, even though it has now added on the
researcher-led stream.

I9

The Health Technology Assessment programme has a track record of
commissioning work that may be controversial
Evidence from the case studies suggests that the HTA programme is not afraid to commission controversial
work or studies in areas for which many stakeholders already hold strong assumptions about the outcomes,
which, when contradicted, can lead to controversy. Many of the case studies are noted as being in some
way controversial. In particular, two of the studies41,43 were commissioned in directly controversial
environments (ARTISTIC,41 IVAN43). The IVAN43 study in particular is noted as being politically high profile
from the start, with a number of discussions taking place in the House of Commons about the difference in
cost between Avastin and Lucentis, and the availability of both on the NHS.

Several other studies were commissioned in situations for which stakeholders such as industry, patients,
and clinicians had existing expectations about the likely outcomes of the study. When these assumptions
were confirmed, such as in the case of the EVAR46 study, this facilitated uptake of the findings. However,
where the assumptions are contradicted, there seems to be reluctance to change practice (e.g. CESAR,49

CUtLASS51). Although specific groups with vested interests in the study results can lead to an unpleasant
environment for researchers – for example, one of the researchers involved in the CUtLASS study
suggested that it took around 2 years for the findings to be accepted in the field, during which time he
described himself as being ‘kind of ostracised’ by the pharmaceutical industry – these studies also have a
significant potential for impact on practice when implementation can occur, as they are challenging
existing assumptions and practices.

In addition to controversy around study findings, several case studies comment on controversy around the
methods used in the studies. These tend to fall into to two groups. First, there are cases when there is also
controversy because the results are unexpected or not as desired (EVAR,46 RA,45 CUtLASS51). In other cases,
there is some controversy in another country (typically the USA) because the methods do not correspond
to existing practice there. This reflects the NHS focus of the work and study designs, as described in
Chapter 3 (see Study design can influence whether or not research is implemented in the NHS).
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Chapter 5 Discussion

In this chapter, we return to the key study questions: what has been the impact of HTA programme-funded
research and the HTA programme from 2003 to 2013, and how can it be increased in the future? The first

section provides an overview of the impact of the HTA programme from 2003 to 2013, looking at evidence
both at the programme level and from the individual projects as described in the previous two chapters. In
the second section, we explore what lessons can be learned from the last 10 years of the HTA programme,
and ways that the HTA programme can increase its impact in the future. Finally, we include a discussion
of the limitations of the study approach and findings, and provide some overall conclusions and
recommendations for future research.

What is the impact on policy, practice, health, the economy,
society more widely and research of the Health Technology
Assessment programme over the period 2003–13?

The Health Technology Assessment programme has had important impacts
on patients through health policy and practice, and impact on practice can
be direct as well as via the National Institute for Health and Care Excellence
and the National Screening Committee
Across the programme as a whole, the HTA’s impact on patient care is primarily an indirect impact,
mediated through guidelines. The case studies provide evidence of the types of impact that the HTA’s
research can have on patients and the NHS, including changes in NHS practice, health benefits for
patients and increased patient choice. However, it is sometimes difficult to determine the impact of HTA
programme-funded research on clinical practice because HTA studies are typically commissioned when the
evidence is unclear, such that many studies show that existing practice is appropriate, which we observed
in two of the case studies.48,50

Given the close links between the HTA programme and NICE through, for example, the TAR programme,
it is legitimate to look at the joint impact of NICE and the HTA programme on clinical practice, and it is
often not possible to attribute any observed impact to either organisation, as both contributed. However,
the case studies illustrated a number of examples for which NICE was not the most effective route to
impact for HTA research. For example, because of the interests of other groups, NICE has not yet been an
effective route of implementation for the treatments assessed in the CRASH-244 and IVAN43 studies
because of the conflicting interest of other groups (notably industry). Despite this, the results of the
CRASH-244 study have been widely implemented.

For screening studies, the relationship with the NSC provides another important route to impact on clinical
practice. Where evidence from the HTA programme suggests that screening for a particular condition is
both effective and cost-effective, the national screening programme often then undertakes a screening
pilot programme. Two examples of this are ARTISTIC41 and Newborn CHD42 case studies. The NSC pilot
itself has an impact on the patients involved in the study, and any resulting national screening programmes
then have an impact on all of the patients in the target population.

There are also other ways through which the HTA programme can have impact. As the major funder of
clinical research in the UK, the programme may have an impact on the quality of care provided in the NHS
through supporting a high volume of research in the NHS by increasing the skills of clinicians. However,
the impact of research on clinical skill has not yet been well researched. There is also some evidence that
patients benefit from participation in clinical trials. However, the primary impact of HTA programme-
funded research on patients is through producing high-quality scientific evidence that results in improved
guidance for clinicians which, if implemented, should improve patient care.

DOI: 10.3310/hta19670 HEALTH TECHNOLOGY ASSESSMENT 2015 VOL. 19 NO. 67

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Guthrie et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

67



Interviewees and the case studies suggested that impact on practice beyond the NICE and NSC routes
might be limited by the HTA programme’s dissemination strategy. It was recognised that this challenge of
dissemination and adoption is not unique to the HTA programme. However, the overall dissemination
strategy was considered limited and too academically focused. This challenge in dissemination was
reflected in the case studies, where several note a lack of support for dissemination and implementation,
which may have limited the impact of HTA programme-funded research on NHS practice. The case studies
illustrated that this challenge was particularly pronounced where other stakeholders have interests or
expectations that run counter to project findings. However, the case studies also illustrated that some of
these obstacles can be overcome by active and enthusiastic project teams.

The Health Technology Assessment programme has an impact on UK policy,
primarily through its close links with the National Institute for Health and
Care Excellence and the National Screening Committee
The HTA programme funds robust scientific research that is clearly and deliberately linked to
policy-makers. Many interviewees viewed the evidence that the HTA programme produces on the
effectiveness and cost-effectiveness of treatments as invaluable to policy-makers. Of the 12 case
studies,41–52 10 studies41,42,44–49,51,52 indicated evidence of some impact on UK policy. The main routes to
policy impact were through citation in clinical guidelines, typically NICE guidance and NSC pilots, which
supports the finding that NICE and the NSC are key users of HTA research. The programme has close
relationships with both NICE, particularly through the TAR programme, and the NSC. These findings
regarding the impact of HTA programme-funded research on health policy are consistent with the
findings of Hanney et al. (2007)1 on the impact of the HTA programme from 1993 to 2003.

However, we found that there are also other users of HTA research, including other guideline producers
such as SIGN. The shift in focus towards primary research may also have an impact on the appropriate
audience for HTA research, shifting it upstream from policy-makers towards specialist clinicians, other
researchers and systematic reviewers. The case studies also provide examples where there are other routes
to impacts on policy and practice. The impact of both the CRASH-244 and IVAN43 studies on NICE guidance
has been hindered by the lack of incentive for industry to seek a marketing authorisation for the drug in
question, but, in the CRASH-244 case at least, alternative routes to impact on NHS policy and practice have
been found.

Health Technology Assessment research has an impact on policy
and practice
Health Technology Assessment research is used outside the UK, particularly by other HTA organisations
and those conducting systematic reviews. This is reflected in the case studies, with most of the studies
having had an impact on policy and practice internationally. In the majority of cases, this impact has
occurred directly as a result of the study itself, which was important in the field and hence is directly
referred to by international sources.

The programme also has an international influence through its impact on HTA practice. The NIHR HTA
programme is considered to be a thought leader in this area, and plays an important role in a
wider international movement that increasingly recognises the importance of this type of research. This
international influence is reflected in the case studies, with impacts on research internationally stemming
from the sharing of results, tools and practices, and developing the field both through capacity building
and the targeting of future research. In addition to the influence of the HTA programme independently,
it also has an international impact through the reputation and influence of NICE internationally.
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The work of the Health Technology Assessment programme is highly cited
and considered academically rigorous, but the academic impact of the
Technology Assessment Reports may be limited
The HTA programme has made a substantial contribution to health research through the publication of the
monographs in the HTA journal, as well as by encouraging independent publication in other peer-reviewed
journals. The work produced by the HTA programme is academically rigorous research, which is reflected
in the bibliometric data both at the project level and across the programme as a whole, with citation levels
more than double the expected level for the field. This finding regarding the academic quality of the
research is also consistent with Hanney et al.’s (2007)1 assessment of the impact of the first 10 years of the
HTA programme from 1993 to 2003.

The HTA journal makes an important contribution to the academic impact of HTA programme-funded
research, ensuring that all research is published in full, making much more detail available than would
typically be present in academic publications, without restricting the ability to publish findings elsewhere.
These observations about the HTA journal were reflected in the case studies, where most of the studies
published academic articles outside the HTA journal publication, and both those articles and the HTA
journal articles were typically highly cited.

One notable exception is the TAR stream of HTA research, for which publication opportunities are limited
as a result of the nature of the research, in terms of the content, much of which is provided by industry
in confidence, and in terms of the tight timelines for delivery of the work and the changing focus of
researchers moving from one topic to another. STAs are not typically included in the HTA journal and
finding other routes to publication can be challenging. However, these concerns should be balanced
with the benefits that this stream of work offers, particularly in delivering timely evidence with a direct link
into the policy-making process, which allows changes in practice to happen quickly.

Capacity building is not limited to members of the research teams, reflecting
the importance of the programme as a funder of UK clinical research
The HTA programme is viewed as an important funder of clinical research, which has had a positive impact
on both the careers of HTA researchers and on research capacity to carry out high-quality HTA research in
the UK. The HTA programme has made a substantial investment in clinical research, and in HTA research
in particular, which has played an important role in building and retaining HTA research capacity in the
UK. This finding is consistent with the findings of Hanney et al. (2007),1 who described the programme as
‘an important and independent funding source’ (p. 73) and suggested that in several cases researchers felt
that finding funding from other sources for particular trials would have been difficult.

Looking at the evidence from the case studies, all of the studies had some capacity-building impacts for
the individuals directly involved in the study, although scope for this was sometimes limited because the
researchers already had well-established research careers. However, the studies provided important examples
of wider capacity building outside the study team by sharing methods and expertise in the conduct of
clinical trials, the development of networks, and building up research capacity in a new or emerging area
(e.g. by bringing more researchers into the field). Most of the case studies shaped future research in the
field, either in terms of research priority setting or the development of new research methods.

The Health Technology Assessment programme has had broader impacts on
the research system
As well as the direct academic and capacity-building aspects of the programme, the HTA programme has
had an impact on the health research system more widely, through changing attitudes towards research,
particularly HTA research, and through funding work addressing the needs of the NHS that would not
have been supported by other funders.
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The HTA programme has contributed to the cultural change in attitudes towards medical research, which
has involved a paradigmatic shift towards evidence-based and, more recently, economic evidence-based
medicine. This includes not just its role in providing an important part of the underpinning evidence
required to support an evidence-based NHS, but also in changing attitudes within the research community
towards conducting this type of research and its importance and validity. Interviewees also commented on
the importance of the HTA programme in changing attitudes towards research in the NHS, largely because
of the way that it addresses questions that are of NHS relevance. Interviewees commented on the role that
the programme has played, alongside NICE, in the increasing focus not just on effectiveness, but also
cost-effectiveness in medicine.

The significance of the HTA programme compared with other programmes in some of these changing
attitudes is perhaps reflected in the nature of the research that it funds, which would not likely be
supported by other funders. The research is not just NHS focused, but aims to focus resources on topics
that, although valuable to patients and the NHS, would not be supported through other means, including
topics that are not of interest to industry or academia.

What actions can the Health Technology Assessment
programme take to increase its impact on policy, practice,
health, the economy, society more widely and research in
the future?

Provide targeted support for dissemination
Findings from the interviews and case studies suggest that the dissemination of HTA programme-funded
research could be improved. The case study evidence in particular suggests that a targeted approach to
dissemination resources could be the most effective approach. Based on evidence from the case studies,
an approach that allocates fundings after the completion of the research may be the most effective, as it
would allow support for dissemination to be focused on projects for which it would provide most value.
For example, if the results indicate that existing practice is appropriate, there is no need for the provision
of dissemination resources to ensure that the findings are implemented in practice.

The resources provided for dissemination should also take into account the context of the study and the
extent to which other stakeholders are likely to champion (or oppose) the study findings. The case study
evidence suggests that when there is no champion for dissemination, a role often played by industry,
research is more difficult to implement. Also, when results are counter to the expectations and/or desires
of stakeholders, including patients, clinicians and industry, uptake may be slower.

By taking a targeted approach at the end of studies to allow the team to remain engaged in the active
dissemination of the work, the HTA programme is likely to increase the impact of its work on health policy
and clinical practice. However, there are some limitations to this approach. The inclination and skill
of researchers in dissemination activities will vary and there may be legal and regulatory obstacles that
researchers cannot overcome on their own. As such, the support needed from the HTA programme
management may include their influence and input as well as their financial support.

Maintain close relationships with the National Institute for Health and Care
Excellence and the National Screening Committee, but also consider working
more closely with other policy-making organisations
The close relationships that the HTA programme has with NICE and the NSC contribute to the
programme’s impact on health policy and clinical practice. However, the relationships operate quite
differently in each case. For the NSC, the links seem more informal but nonetheless direct and effective in
both the communication of research needs and the sharing and implementation of findings. For NICE, the
relationship consists of many elements, including formal links to the TAR programme, for which the HTA
commissions work on behalf of NICE to support its technology assessment process, but also more informal
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links with other parts of NICE, which inform wider HTA priority setting and commissioning, as well as parts
of NICE involved in the preparation of clinical guidelines. These relationships are crucial to the impact that
the HTA programme has on policy and practice, and should be maintained. However, it is worth
considering whether or not the input of these two important policy-making organisations (and indeed
other stakeholders, including members of the public) is sufficiently transparent, particularly with regard to
priority setting. Better record keeping and disclosure might allow the programme to better demonstrate
how and why it is generating its research priorities. This is discussed further below (see Consider funding
research on the implementation of Health Technology Assessment-funded research).

It should also be noted, however, that NICE and the NSC are not the only routes through which the
HTA programme can have an impact on policy and practice, as illustrated in several of the case studies.
Being aware of other potential audiences – including clinicians, systematic reviewers and guideline
producers – will allow the programme to ensure that it is also meeting the needs of these wider groups
and thus increasing its potential impact.

Maintain the academic quality of the work and focus on NHS need
The combination of research that is both academically rigorous and of relevance to the NHS was noted as
an important feature of the HTA programme. The work is academically rigorous and this is reflected in its
bibliometric analysis, but it is also tailored to the needs of policy-makers and the NHS. This balance has
been a feature of the HTA programme, as its inception and maintaining it is important in maintaining the
impact of HTA programme-funded research. Maintaining the practicality of the work without the rigour
would raise concerns regarding the use of the evidence in decision-making and would also lower the
academic esteem for, and engagement with, the programme and potentially this type of research.
Maintaining the quality without the practicality would significantly affect the programme’s ability to
have an impact on health policy and clinical practice. Maintaining both the quality and relevance of the
HTA programme’s work is therefore crucial to the future success of the programme and its impact.

Maintain good relationships with researchers and flexibility in the way the
programme supports research
As well as being an important funder for academics in clinical research, and HTA research in particular,
researchers consulted in the case studies were positive about the contribution of the HTA programme and
praised the level of oversight, supportiveness and positive interactions with programme management.
Some of the case studies also provided specific examples of how the interaction with programme
management and oversight directly contributed to the success and impact of the research. Another
important element for academics was the level of flexibility and academic freedom that the programme
offers. However, one interviewee reported that the programme’s flexibility has decreased over time.
Maintaining these good relationships and positive interactions with researchers is likely to be beneficial in
terms of ensuring that communication is maintained and the programme is best able to facilitate the
impact of the work it funds.

Particular consideration needs to be given to the TAR programme, which although beneficial in terms of
providing a direct link to NICE and a clear route to impact on policy, has proved challenging for academics.
Although working with the HTA and NICE is beneficial to academic institutions in terms of the prestige
that it offers, interviewees expressed concerns about the fast turnaround of work, the range of topics and
the limited opportunities for academic publication. Different TAR centres operate in quite different ways
and it may be that there is potential for learning between them about how best to manage the demands
of conducting this particular type of work alongside pursuing other academic research. For example,
one of the centres described how they had found a route for publication for STAs, which perhaps others
could emulate. Similarly, different centres had different numbers of staff involved in conducting TARs and
thought could be given to the best balance there to allow staff to pursue other interests while also making
sure that teams conducting TARs have the availability and skills to do so. The HTA programme could help
facilitate this learning, and think about how the TAR programme could be better supported to allow
academics to contribute sustainably to this important source of evidence for policy-makers.
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Consider funding research on the implementation of Health Technology
Assessment programme-funded research
It was noted in several case studies that even although an intervention had been shown to be cost-effective,
there were still cost barriers to implementation. This is because the HTA studies do not usually consider
practical issues around implementation in the NHS – such as training and infrastructure – and the
economic analyses consider the operation of the approach as standard practice, not the upfront costs
of implementation. This can be important, particularly where HTA research is serving as an important
input to NICE decision-making. The programme may wish to consider whether or not, and how, the
programme could more fully address these issues to make the findings of its work more complete from an
implementation perspective. One way to do this would be by providing funding to expand studies in which
the evidence suggests that there may be a need for a change in practice, or where these costs seem
significant enough to affect policy and practice decisions. This would allow the programme to provide better
information to decision-makers and better facilitate the uptake of findings where appropriate. Selection of
the relevant studies for this type of extension could be on the basis of the importance of such an update for
NHS policy and practice, using the same prioritisation approach as used throughout the programme, based
on the suggestions of relevant stakeholders.

Improve the transparency of the priority-setting process and monitoring the
impacts of patient and public involvement
The HTA programme is recognised as being one of the first public research funders to require PPI in research
and has continued to be viewed as a leader in this area. Attitudes and approaches to PPI have changed over
the last 10 years, but almost all of the case studies investigated had some PPI. However, what is not clear,
either at the programme or the project level, is what the impact of that PPI has been. Views regarding the
level of PPI and impact of PPI were generally positive, and although record keeping around what was done
in terms of PPI is in place for more recent studies, there is little information about what changed as a result
of PPI and, as a result, the evidence of the impact of that change. Increased transparency, monitoring and
measurement of the effectiveness of PPI would not only allow the programme to better demonstrate its
commitment to PPI, but also would allow programme management to improve and develop its PPI strategy
to increase its impact on the effectiveness of the research that it funds.

A similar argument applies to the priority-setting process for the HTA programme. There is overall
information provided at the programme level about what the priority-setting process consists of, and that
input is taken from policy bodies, clinicians, researchers, patients and members of the public. However, it is
difficult to trace the origins of a particular piece of commissioned research, and, indeed, little information
is available about the relative importance of the different sources of project ideas. For example, it is not
clear how often, if ever, suggestions from the public reach the point of being commissioned as a study.
Increased transparency and monitoring here would, again, not only allow the programme to better
demonstrate the quality of its priority-setting process, but also would give programme management the
ability to better understand the effectiveness of that process and how it could be improved.

This recommendation reflects the findings of previous work. For example, Raftery and Powell (2013)11 note
that given the programme’s needs-led research focus, it has always sought the opinions of clinicians,
policy-makers and patients, and that the methods of doing this should be assessed and reviewed on an
ongoing basis. Hanney et al. (2007),1 in the previous assessment of the programme, also suggested that
there was a need to maintain more detailed records of the process for prioritisation and tendering of
research topics, noting that the records kept were not sufficient for monitoring and evaluation of the
successes and failures of the programme.
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Consider ways to protect the future of the programme through improved
recognition and planning for change
Looking forward, the HTA programme faces a range of potential challenges. In times when the NHS is facing
increasing budgetary challenges, its budgetary pressures are likely to increase for any elements of the health
system that are not delivering front-line care. Being able to provide evidence on the effectiveness and impact
of the programme will be important as the programme looks to secure funding, as noted previously by
Raftery and Powell (2013).11 The need to clarify the role of the programme relative to other bodies, such as
NICE and NIHR as a whole, will be important. As discussed in Chapter 3 (see Health Technology Assessment
research is used outside the UK, particularly by other Health Technology Assessment organisations and those
conducting systematic reviews), there is some evidence that the brand of the HTA programme is not always
well known and understood outside those working closely with the programme, which may be a risk to its
future status. There is also a need to consider succession planning. Several key individuals have played
important roles in the success of the programme. If succession planning is not already under way, thought
needs to be given to how the departure of key individuals will be managed. It will also be important to
continue to change and adapt to the needs of a changing NHS to ensure that the research the HTA funds is
timely and relevant to the needs of clinicians, policy-makers and patients. The HTA programme seems to have
been successful at adapting to the changing needs of the NHS over the last 20 years, and the programme
will need to maintain this adaptability to ensure that it meets the future needs of the NHS.

Limitations

In considering the conclusions of the project it is important to bear in mind the limitations of this study,
which are discussed in detail in Chapter 2. In summary, it proved to be difficult to identify interviewees
who were both knowledgeable about, and generally critical of, the HTA programme. Although this
suggests that the HTA programme is generally viewed positively, it is possible that we missed more critical
view points. We also used citation level, normalised by field, as one source of evidence for academic
quality. Although general correlation between citation and quality is widely accepted, there is much debate
about the exact meaning of citation. Researchfish data are similar to survey data, and they cover a wide
range of types of impact, but they are self reported and biased towards more recent projects because
reporting the impact of research in Researchfish has become mandatory only recently. We selected the
case studies to include higher-impact projects that would reveal more about the pathways through which
HTA research has impact, but the consequence of this selection process is that the observed levels of
impact cannot be generalised across the entire HTA portfolio. However, this multi-method study was
designed to address these limitations by triangulating findings from all four sources of evidence. One area
in which this approach has been harder is attempting to quantify the impact on industry and the economy,
for which it has not been possible to obtain financial and sales information.

Conclusions and recommendations for future research

The HTA programme has had an impact on health policy, clinical practice, academia and the research
system in the UK. These impacts stem from the quality of the research, the focus on NHS priorities, good
governance and close relationships with key policy stakeholders. To maintain and grow this impact
the programme could consider funding for dissemination and additional cost analysis when required. The
programme should maintain its focus on needs-led research and preserve the flexibility in its support of
researchers. The HTA has been a leader in terms of its transparency, the comprehensiveness of its
publications and its PPI activities. This openness could be extended to its priority-setting process and an
examination of the impact, benefits and scope for improvement of its PPI activities. In an ever-changing NHS,
the programme needs to maintain its ability to change and adapt, while still delivering its mission to ‘ensure
that high-quality research information on the costs, effectiveness and broader impact of health technologies
is produced in the most effective way for those who use, manage and provide care in the NHS’.
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Future research topics could include the following:

l Study into the effects and impact of PPI on HTA programme-funded research There is a lack of
information on the impacts of the PPI process on HTA programme-funded research. A study
investigating the impact that PPI has on HTA research and its ultimate effects on health policy, clinical
practice and patients would allow the programme to better demonstrate the importance of PPI, and
allow it to determine whether or not there is scope for improvement in the PPI process. The work
would provide the most effective support for the programme if it also provided a framework for
ongoing monitoring and evaluation of PPI within the programme to improve transparency, and to
allow for continued development and improvement of the process in the future. Ongoing work by
Professor Gamble and colleagues, scheduled for publication later this year (HS&DR project 10/2001/29)
(Gamble C, Dudley L, Allam A, Bell P, Buck D, Goodare H, et al. An evidence base to optimise methods
for involving patient and public contributors in clinical trials. Health Serv Deliv Res 2015; in press), may
partly address this research need.

l Continued collection of case studies A rolling programme of case studies collected on an ongoing basis
would benefit the programme by providing a detailed and evolving understanding of the routes to
impact of HTA research. It would also allow the programme to build up a portfolio of standardised and
comparable examples of impact, which could be used to demonstrate the impact of the programme
and provide information on where and how improvements could be made to maintain its impact. The
payback framework would probably be the most effective template for such case studies, particularly as
the programme has an existing portfolio of payback case studies from this study and the previous work
by Hanney et al. (2007).1

l Study measuring the impact of studies that do not recommend a change in practice Two of the case
studies48,50 provided evidence that supported NHS practice, such that no changes in clinical practice
were observed. It is likely that much of the value that the programme provides is through such
recommendations to continue existing practice. However, in contrast with cases, for example, in the
recommendations show that a change in practice could bring health benefits or cost savings, it is
difficult to measure the value of these studies to the UK health system. It would be useful, therefore, to
conduct a study to look at how to value studies that recommend that standard practice should
continue. A value-of-information approach might be appropriate here.
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Appendix 1 Interview protocol

The NIHR has commissioned RAND Europe to conduct and assessment of the impact of the NIHR HTA
programme. RAND Europe is an independent not-for-profit public policy research institute.

This study seeks to:

l identify the impacts of the NIHR HTA programme over the period 2003–2013 across a broad range of
areas, including: health policy, clinical practice, patient health, the economy and research

l look at the impacts of the programme as a whole as well as specific case study examples
l produce recommendations for how the HTA can maximise the impact of its research in the future.

To this aim, we have scheduled interviews with experts from a range of stakeholder groups.

Taking part in the interview is entirely voluntary. All information collected in the interview will be kept
strictly confidential. Any quotes included in the assessment will be anonymised.

With your permission, we would like to record this interview for the purpose of writing up notes and
conducting the analysis.

A. Details about their organisation

1. Could you please tell us a bit about your background and your involvement with the NIHR
HTA programme?

B. Specific questions depending on perspective of interviewee
(ask all that apply)

PPI questions

2. How effectively does the HTA programme engage and involve patients and the public?
3. At what stages are the public involved (prompts if needed: project design, execution, dissemination)?
4. Does the HTA address the right topics that matter to patients? What does it miss?
5. How has the HTA’s approach to PPI changed over time?
6. How does it differ from other research funders?
7. What does the HTA programme do well in terms of PPI?
8. What could it do to improve PPI?

‘Customer’ questions (just ask about their organisation – select
as appropriate)

9. How does NICE/NSC/SIGN use HTA research?
10. How important is HTA research to NICE/NSC/SIGN?
11. How has this changed over time?
12. Is NIHR HTA evidence widely used in guideline development (e.g. for NICE – outside of TARs)?
13. What could be done to make it more useful?
14. What do you think the relationship between NICE/NSC/SIGN and the HTA programme should

look like?
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15. Optional: How widely are guidelines used in practice?
16. Is NIHR HTA research used in practice through other means (e.g. directly implemented on a

local level)?
17. What does the HTA programme do well in terms of dissemination and communication of its research?
18. What challenges are there in the communication and uptake of HTA research?

NHS/health system questions

19. What impact does the HTA programme have on practice in the NHS?
20. Does the HTA programme address NHS priorities effectively?
21. Are HTA studies directly taken up in practice?

(a) If so, how does this happen? What barriers are there? What enablers?

22. How widely are guidelines and other NICE/NSC products (e.g. TARs) used in practice? What
influences this?

23. What could the HTA programme do better to achieve its mission of providing information on
effectiveness, costs and broader impact of healthcare treatments and tests to those who plan, provide
or receive care in the NHS?

24. What does the HTA programme do well?
25. What challenges are there in the communication and uptake of HTA research?

Industry questions

26. What impact does the HTA programme have on the pharmaceutical industry (e.g. drug development,
research priorities, etc.)?

27. What impact does the work of the HTA programme have on the research conducted by the
pharmaceutical industry?

28. Does the work of the HTA programme inform your industry’s research agenda?
29. How well does the HTA programme interact with research programmes in industry? What are

the challenges?

International questions (only for those with international Health Technology
Assessment expertise)

30. How does the HTA programme compare to similar organisations in other countries?
31. What does it do well compared to other countries?
32. What could it learn from others?
33. To what extent do you think the NIHR HTA programme has had an impact outside of the UK, if at all?

(a) Does the HTA programme have an influence on international practice in this field? (Examples,
which could be used as prompts if necessary and relevant: Do you require systematic reviews
before conducting primary research? Are your protocols openly published? What proportion of
your research leads to a publication, including negative results?)

(b) Is UK HTA research taken up elsewhere internationally?
(c) Any other impacts?
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Internal/strategy questions

34. What is the intended impact of the HTA programme? How was that determined and developed?
35. What strategy does the programme take to achieve that impact?
36. How has this changed over the last ten years?
37. How far do you think the intended impact has been achieved?
38. What particular challenges does the HTA programme face? How have these changed over the last

ten years?
39. What are the HTA’s priorities looking forward? How do you/does the programme plan to

achieve them?

Academic questions

40. Have you ever applied for HTA funding? If so:

(a) When and what for?
(b) Can you describe the process?
(c) Was the process satisfactory?
(d) How did it differ from applications to other funders?

41. Have you ever been awarded HTA funding?

(a) What requirements were placed on that funding?
(b) What was your interaction with programme management like?
(c) How did it differ from awards from other funders?

42. Would you consider applying for HTA funding (again)? Why/why not?

Political questions

43. What are the perceptions around the HTA programme in the Department of Health and in
government more widely? (Possible follow ups: Is it considered to offer good value for money? What
are the intended aims of the programme from a government perspective? Has it made the case for its
continued funding?)

44. What influence does HTA research, or the programme more widely, have on policy, if any?
45. If it does have an influence, how does this happen? (Possible follow ups if needed: How is the

research communicated? To whom? How is it used?)

Other funder questions

46. What overlap is there between your work and the work of the HTA programme?
47. Do you communicate regularly with HTA programme management?
48. What influence, if any, does the HTA programme have on your research strategy and portfolio?
49. What influence, if any, does the HTA programme have on your research processes? (Examples, which

could be used as prompts if necessary and relevant: Do you require systematic reviews before
conducting primary research? Are your protocols openly published? What proportion of your research
leads to a publication, including negative results?)

50. What could the HTA programme learn from you?
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C. Impact of the National Institute for Health Research Health
Technology Assessment programme (all respondents, possibly
with some questions excluded depending on questions
already asked)

51. Could you please describe what groups or types of organisations the NIHR HTA programme has an
impact on?

52. Could you please describe any impact of NIHR HTA programme on (prompt for nature of impact and
specific examples):

(a) Health policy (e.g. guidance, government policy, etc.)
(b) The NHS (e.g. efficiency gains, cost savings, improved quality of care, etc.)
(c) Clinical practice (e.g. improved quality of care, more effective treatment, etc.)
(d) Patients (e.g. improve quality of care, increased life expectancy, etc.)
(e) The economy (e.g. efficiency gains, cost savings, etc.)
(f) Research (e.g. research agenda, best practice, etc.)
(g) Other countries (e.g. health system, health policy, research practice, etc.).

53. If the HTA programme has not had an impact on any of the above, could you please describe any
barriers to it having an impact (health policy, the NHS, clinical practice, patients, the economy,
research, and other countries)?

54. Are you aware of any other research organisations that have built on the work of the HTA programme
or used the methods developed by the HTA programme for their work? (Examples, which could be
used as prompts if necessary and relevant: Do you require systematic reviews before conducting
primary research? Are your protocols openly published? What proportion of your research leads to a
publication, including negative results?)

55. Has the HTA programme had an impact on the research agenda (in the UK or internationally)? If so,
could you please describe this impact?

56. Do you have any views on the extent to which HTA research is disseminated (in the UK
or internationally)?

D. Views on the Health Technology Assessment programme
(all respondents)

57. Do you have any views on the overall effectiveness of the NIHR HTA programme (e.g. overall, how
successful do you think the HTA programme has been)?

58. Do you have any views of the research priorities of the NIHR HTA programme (e.g. are there some
areas of research that are particularly well-funded or areas that are notably underfunded)?

59. Could you please describe what you would consider to be the most important benefits/achievements
of the HTA programme (e.g. efficiency gains, improved quality of care, publications, etc.)?

60. Could you please describe what you would consider to be the most important shortcomings of the
HTA programme?

61. Do you have any views on whether the NIHR HTA programme adds value to medical research in the
UK and internationally?

62. Could you please describe what impact you foresee the HTA programme having in the short term and
longer term?
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Appendix 2 Codebook

Code Description Unit of analysis Categories (where applicable)

Researcher characteristics

Interest Wider interests of researchers
working on project

Researcher Interests in other field(s) or areas
(e.g. policy); Research is focused on
single topic; Other

Motivation Researcher motivation Researcher Curiosity focused/knowledge driven;
Inspired by patients; Patient oriented,
Evidence of strategic thinking

Network Networks Researcher Evidence of strong research links within
an institution; Evidence of research links
across institutions; Evidence of links
with industry; Evidence of links with
policy-makers; Evidence of links
with patients and families; Evidence of
other networks

Skills Particular skills that the researcher
contributes

Researcher N/A

Funding characteristics

Design Comments on design of research,
particularly external input

Project/programme N/A

Field Research field Project Screening and diagnostics; Pharmaceuticals;
Surgery; Devices; Mental health;
Methodology; Other

HTA budget Comments on overall HTA
funding and resources

Programme N/A

Leverage Suggestions that initial funding
leveraged subsequent funding

Project N/A

Multisite Part of a multisite study Project N/A

Priorities Comment on HTA research
priorities or priority setting

Programme N/A

Resources Comment on level of resourcing
of specific research projects

Project N/A

Review Review of research by funder Project Review comments helpful; Review
comments unhelpful; Review comments
neutral; Initial rejection; Other

Type Type of funding Project Response mode; Commissioned; TAR;
Other

Research characteristics

Application Suggestions of application of new
method in field

Project N/A

Champion Senior champion Project/programme Research; Implementation; Other

Changed Suggestion that research plans
changed from original ideas

Project N/A

Collaboration Collaboration Project/programme International; National; Local; Materials;
Other (please note that categories are
not mutually exclusive)
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Code Description Unit of analysis Categories (where applicable)

Controversy Suggestions about the nature of
research/scientific hypothesis

Project Safe; Fashionable; Controversial;
Contrary to established view; High risk;
Other (please note that categories are
not mutually exclusive)

Dissemination Comments on the dissemination
of research findings

Project/programme N/A

Involve Involvement in research process of
wider stakeholders

Project/programme N/A

Source Source of research idea Project/programme NICE; NSC; PPI; Researcher; Other

Unplanned Suggestion that research did not
work out as planned – for better
or worse

Project Better; Worse; Other

System characteristics

Governance Research governance by the HTA
programme (and others)

Project/programme N/A

Internal Internal strategy at the HTA Programme N/A

Political Influence of the political
environment on research or
research uptake

Project/programme N/A

PPI Influence of PPI on HTA
programme and HTA research

Project/programme N/A

Socioeconomic Influence of wider social/economic
environment on research/uptake

Project/programme N/A

System Influence of health system on
research or research uptake

Project/programme N/A

Research customers/stakeholders

Clinicians or
practitioners

Any direct reference to that group Project/programme N/A

Relationship Any direct reference to relationship
with HTA

Project/programme N/A

Government Any direct reference to that group Project/programme N/A

Industry Any direct reference to that group Project/programme N/A

JLA Any direct reference to that group Project/programme N/A

Media Any direct reference to that group Project/programme N/A

NETSCC Any direct reference to that group Project/programme N/A

NHS Any direct reference to that group Project/programme N/A

NICE Any direct reference to that group Project/programme N/A

NIHR Any direct reference to that group Project/programme N/A

NSC Any direct reference to that group Project/programme N/A

Other customers Any direct reference to other
customers not included in above
groups

Project/programme N/A

Patients Any direct reference to that group Project/programme N/A

Public Any direct reference to that group Project/programme N/A

Scientists Any direct reference to that group Project/programme N/A

SIGN Any direct reference to that group Project/programme N/A
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Code Description Unit of analysis Categories (where applicable)

Other funders/research bodies

Cochrane Cochrane reviews mentioned Project/programme N/A

Comparison Comparison to other funders Project/programme HTA better; Other funder better; Other

Funder Any direct reference to any other
research funder or research body

Project/programme N/A

Influencing other
programmes

Any impact of the HTA on how
other funders, HTA programmes,
customers, etc. operate

Project/programme N/A

International Other HTA funders internationally Programme N/A

MRC Any direct reference to that group Project/programme N/A

Overlap Comments on overlap or
duplication between funding body
and HTA

Programme N/A

Impacts

Academic Academic quality, high citation,
impacts on knowledge creation

Project/programme N/A

Achievement ‘The most important achievement
of the HTA programme is . . .’

Programme N/A

Barrier Barriers to impact Project/programme N/A

Capacity Impact on capacity building Project/programme N/A

Economic Economic impact Project/programme N/A

Facilitator Facilitators of impact Project/programme N/A

Health Impact on health and health
sector

Project/programme N/A

Industry Impact on industry Project/programme N/A

International Impact internationally/outside the
UK

Project/programme N/A

Limitations or
areas for
improvement

Negative aspects or challenges of
the HTA programme

Programme N/A

Patients Impact on patients Project/programme N/A

Policy Impact on policy Project/programme N/A

Practice Impact on practice in the NHS or
wider health-care systems

Project/programme N/A

Product Impacts on product development Project/programme N/A

Strengths Positive aspects of HTA
programme that don’t fall under
‘Achievement’

Programme N/A

Targeting Impacts on research targeting Project/programme N/A

Other

Change Changes that have occurred
(particularly over the last 10 years)

Project/programme N/A

Interesting Interesting and notable Any N/A
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Code Description Unit of analysis Categories (where applicable)

Potential case
studies

HTA work or specific projects
mentioned by interviewees

Any N/A

Potential
interviewees

Experts mentioned or
recommended interviewees

Any N/A

Potential
reference

References that may be of use in
reporting stage

Project/programme N/A

Quotes All direct quotes in case studies Any N/A

N/A, not applicable.

APPENDIX 2

NIHR Journals Library www.journalslibrary.nihr.ac.uk

134



Appendix 3 Case study interview protocol

A. Introduction

RAND Europe has been commissioned by the HTA programme to assess its impact over the last 10 years.

RAND Europe is a non-profit policy research organisation, with an interest in research policy.

As part of this project, we are building a series of case studies around research funded by the HTA
programme to identify the nature and range of impacts the programme has had, and how they came
about. In a separate stream of work we are also looking across the programme as a whole for the impacts
it has had using interviews, bibliometrics and a survey.

Our previous work in this area includes: payback studies of research impact on Mental Health research,
Cardiovascular research, Arthritis research and Social science research. We have also carried out two
studies for government and charitable research funders estimating the economic benefit of investing in
medical research.

Drawing on a range of sources, we identified a long list of potential case studies and selected a stratified
sample which included your study into XXXX published in the HTA journal article XXXX. We’d like to talk
to you about how that research came about how it fitted into the other research you were doing at the
time and how it developed.

For this project, we are looking at both how the findings of the research were developed and translated;
and also, how the research undertaken developed the careers of the researchers involved.

We would like to record this interview. You will be given the opportunity to review the draft case study
before it is published and request that any direct quotations used are removed or anonymised.

You should also emphasize that not all the questions will be relevant to their research project, and indeed
we wouldn’t expect them all to be.

You shouldn’t stick to the protocol as written – it just provides guidance of the areas you should aim to
cover. During your desk research you will have identified additional questions that you will want to ask
and it’s probably best to add these to the protocol.

B. Introductory questions

To begin, talk briefly about their current work and how it relates to what they were doing at the time.

1. Can you tell us a bit about what you were doing at the time?
2. Where you were in your career?
3. Can you give us some background to this project?
4. Why do you think this project was seen as important?
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C. Stage 0: Opportunity identification/research needs assessment

5. Was this project commissioned or was it a response mode grant?

(a) If commissioned, what was the source of the idea for the research?
(b) If response mode, what was the original impetus for the work? (Solely scientific curiosity?

The desire to fill certain gaps in knowledge? Targeting of a particular disease state? Your own
clinical experience?)

6. Was there a clear intended impact on policy or practice from the outset?
7. What other ideas were you pursuing at the time, how did they relate to this work?
8. Who influenced your decision to work in this area?
9. Was it a continuation of previous work?

10. How far was your identification of the research topic influenced by:

(a) Research you had done before? Funded by whom?
(b) The research of others? If so how did you hear about this research?
(c) For primary research, an existing systematic review?

11. How much interaction was involved in determining your choice of research topic?

(a) With representatives of patient or practitioner groups?
(b) With funders?
(c) With peers internationally in a specific research community?

12. Did institutional conditions such as lab space, equipment, or availability of researchers affect the
research proposal?

D. Stage 1: Inputs to research and project specification
and selection

13. How much funding did you receive from the HTA?
14. Were there other sources of funding which supported this work?
15. If so:

(a) What were the different forms of support and why was each important?
(b) Was there soft or core funding (e.g. funding the needs to be applied for vs. guaranteed funding)?

16. Did you make any unsuccessful applications for funding? Did you make any resubmissions?
17. Did any of the peer review or applications processes affect the design or direction of the work?
18. Did you have to compete for funding?
19. Did you consult with patients, the public or practitioners in developing the research design? What role

did their input play?
20. What was the institutional setting (hospital, university, research institute) for the research?
21. Who were the main researchers involved in the project?
22. What was their level of research experience and seniority at that time?
23. Had they previously worked in this research area?
24. For primary research: did any existing systematic review play a role in your research design (e.g. in

determining necessary sample sizes)?
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25. Which of the following inputs were important?

(a) Knowledge/expertise
(b) Techniques
(c) Samples/study recruits
(d) Consumables
(e) Space
(f) Time
(g) Money
(h) Collaborators
(i) Reputation.

E. Stage 2: Processes

26. Did the methods proposed prove to be appropriate? Which avenues of research were successful and
which weren’t?

27. Was there any interaction with potential users of the research during the research processes?
28. How much freedom did you or the research group have to pursue different lines of enquiry/deviate

from the original proposal? How important was this flexibility in achieving the final results?
29. Did you publish the research protocol at the start of the study?
30. Did the research require new techniques/new expertise/new approaches to the subject?
31. How would you describe your role in the research process?
32. What was the role of collaborators in the research process (both academic and industrial)?
33. Who else was working in the area?
34. What interaction did you have with HTA programme staff during the research process? How useful

was this interaction?

F. Stage 3: Primary outputs

35. Which publications do you think were most important from this research and why?
36. Did this work have any impact on the agenda for your subsequent research?
37. Did this research make any impact on the career of any of the research team? For example: contribute

to research training in terms of research degrees or the gaining of additional skills

(a) enable them to establish themselves in the field?
(b) help the lead researcher to build a team of researchers?

38. Are you aware of any other researchers who have built on this work or used the methods you
developed? What is the role of collaborators in this?

39. Did the research spawn a new area of investigation or make a major impact on the approach used in
subsequent research?

40. If the research was clinical, were any basic researchers also involved? If so did this influence their
attitude to clinical research?

41. Were any health practitioners involved in assisting with the research, and if so did it have any impact
on their attitude towards implementing research findings in general?

42. For primary research: has the research been included in any subsequent systematic reviews or
meta-analyses?

43. For evidence synthesis: has any primary research been conducted based on the findings of your work?
44. Have you had any impact outside the field of research you are working in?
45. Were any findings of the research not published (e.g. dead ends, negative findings)?
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G. Interface B: Dissemination

46. Apart from publications, what attempt did you make to disseminate the findings

(a) to academic audiences?
(b) to wider audiences? Did you work with funders or stakeholders to do this?

47. Did you use specially designed dissemination approaches to particular audiences, for example policy
briefs for policy-makers? What were the most effective mechanisms for this?

48. What was the role of your networks in dissemination?
49. Did you receive support from funders/employers for dissemination? What form did this take?

H. Stage 4: Secondary outputs

50. Has the research been cited directly in any clinical guideline, audit criteria or similar document from a
professional body or public policy-making body at national or local level?

51. Do you know how far the research directly influenced the formulation of any policy, or the realisation
that a policy was needed?

52. Has any subsequent research by you or others that built on this project been cited in any clinical
guideline, audit criteria or similar document from a professional body or public policy-making body at
national or local level? Do you think this might happen in future?

53. Did the research from your project lead to any patents/licences? Was it taken up by industry? Has it
contributed to any commercial products?

54. If the research has made some impact, what are the key reasons for this? If it has failed to have an
impact what are the reasons for this?

55. What barriers were there to the research having an impact/being translated?
56. What factors facilitated the research having an impact/being translated?
57. Has your research had an impact on teaching for clinicians?
58. Has any advisory role to government, hospitals, industry led to an impact from your research? How did

this come about?

I. Stage 5: Applications

59. Have the findings from the research influenced practitioners directly through them reading the articles
or hearing a presentation about the research?

60. What were the impacts on practice through clinical guidelines or policies based either specifically on
the research or on other research that built on your research?

61. Can you comment on the extent of implementation? How widely have those policies or guidelines
been taken up?

62. Have the findings been disseminated through other routes such as networks or existing relationships
with practitioners?

63. Has any impact been local, regional, national or international?
64. If the research has been taken up by industry, do you know what level of sales has been achieved by

any product to which it contributed?
65. Do you expect any greater take-up of the findings in the future? Where and how?
66. Has there been an impact on practice through your own clinical work (if you have any)? What has

been the knock-on effect of that on other clinicians?
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J. Stage 6: Public engagement

67. Depending on answers to previous questions about involvement of the public in shaping the research
agenda, ask how far there has been any interaction with patients, patient groups or the wider public
about the findings and their implication. Has this led to any improvement in the way patients manage
their own care or interact with therapy? Or had any impact on public attitudes to medical research?
Please describe these.

68. Did engagement with the public/patient groups lead to changes in the researchers’ perceptions of
these groups? Please describe.

K. Stage 7: Final outcomes

69. If the research has made impact on policy or practice, or on the behaviour of the public, is there any
way of assessing the benefits in terms of: patient health gain? Qualitative improvements in the way
the service is delivered that increase patient and/or practitioner satisfaction? Cost savings?

70. If it is possible to assess the potential benefit for one patient, approximately how many patients might
be able to benefit from the improved therapy or organisation of the service?

71. If the improved therapy based on the research has resulted in a health gain, will this also result in
fewer days lost from work/decreased benefits payments/decreased visits to secondary health care?

72. If the research has resulted in commercial development is anything known about the amount of
employment generated, the level of import substitution, or the revenue generated for the company by
the product?

L. Other general questions

73. Who else should we speak to about your research?
74. Are there other questions we should have asked or things that you want to talk about?
75. Are you happy for us to contact you to follow up on details arising from the case study research?
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Appendix 4 Case studies

This appendix contains the full text of the 12 case studies41–52 conducted as part of this study. The order
in which the case studies are presented, along with a brief summary of each, is set out in Table 15.

TABLE 15 List and short summary of case studies

Case study Type of research Field Summary

ARTISTIC41 Primary Screening/diagnostics RCT into effectiveness and cost-effectiveness of HPV
testing in primary screening as either an adjunct to
cytology or as a stand-alone test compared with the
current screening programme, which relies on cytology
alone

Newborn CHD42 Evidence synthesis Screening/diagnostics Systematic review and cost-effectiveness analysis of
newborn screening for CHDs

IVAN43 Primary Pharmaceuticals Comparing two drugs for the treatment of wet AMD,
a chronic and progressive condition that is the leading
cause of sight loss in older people

CRASH-244 Primary Pharmaceuticals RCT investigating whether or not TXA could be used to
treat trauma victims shortly after their injury and reduce
their chance of dying

RA45 TAR Pharmaceuticals MTA consisting of a systematic review and economic
analysis of three drugs for the treatment of rheumatoid
arthritis in adults

EVAR46 Primary Surgery RCT comparing the use of endovascular repair with
existing treatments for the correction of AAA

CS47 Evidence synthesis Screening/diagnostics Systematic review and modelling to determine whether
or not novel non-invasive treatments were as effective
as the traditional (invasive) therapy in diagnosing carotid
stenosis with the aim of reducing the risk of stroke

SWET48 Primary Devices Study to determine whether or not ion-exchange water
softeners could improve atopic eczema in children
with moderate to severe eczema, and likely cost and
cost-effectiveness of such an intervention

CESAR49 Primary Devices RCT of ECMO for severe adult respiratory failure,
compared with standard care

CoBalT50 Primary Mental health RCT into use of CBT as an adjunct to usual care
(including drug treatment) as a ‘next-step’ treatment
after initial treatment has failed

CUtLASS51 Primary Mental health RCT comparing atypical antipsychotics to older, typical
drugs for the treatment of schizophrenia

STAs52 TAR Overview of STAs and their impact (particular focus on
Southampton and Sheffield TAR centres)

CS, Carotid Stenosis (case study).
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Appendix 4.1: ARTISTIC trial

Summary
The ARTISTIC trial41 evaluated the effectiveness and cost-effectiveness of HPV testing in primary screening,
as either an adjunct to cytology or as a stand-alone test, compared with the current screening programme,
which relies on cytology alone. The results from the first two screening rounds found that HPV testing
did not significantly improve the effectiveness of liquid-based cytology (LBC) and that it would not be
cost-effective to screen with both HPV testing and cytology, but the trial also found that HPV testing is
highly effective as a primary screening strategy. The follow-up study, which included data from three
screening rounds, concluded that HPV testing, as a primary screening test, was significantly more protective
over three screening rounds than current practice (cytology), and that the use of HPV testing in primary
screening could safely allow the screening interval to be lengthened. The cost-effectiveness analysis found
that primary HPV screening would probably be cost-saving in both vaccinated and unvaccinated cohorts.

The ARTISTIC41 trial resulted in the publication of two HTA monographs and eight peer-reviewed
publications. It also had a positive impact on the career of the Principal Investigator (PI) and a number of
other individuals involved in the study,41 which can be viewed as a proxy measure for an increase in skills
and capacity building as a result of taking part in the HTA programme-funded trial. The ARTISTIC41 trial
has had an important academic impact, particularly through its contribution to the pooled analysis of the
four other European HPV screening trials, which showed that HPV testing as primary screening for cervical
cancer results in a decrease in the incidence of cervical cancer. The ARTISTIC41 trial also resulted in the
piloting of HPV testing as primary screening for cervical cancer, which may, in turn, result in national
roll-out of HPV testing. Finally, the ARTISTIC41 trial, together with the other European trials, has had an
impact on the development of new HPV tests internationally.

Introduction to case study

Background

Scientific background
The current NHS Cervical Screening Programme aims to reduce cervical cancer incidence and mortality.60 In
England, all women aged 25–64 years are invited to be screened. Women aged 25–49 years are invited
every 3 years whereas women aged 50–64 years are invited every 5 years.61 Current primary cervical
screening uses cervical cytology to detect pre-invasive cancer lesions from a sample of cervical cells.62 These
pre-invasive lesions, known as Cervical Intraepithelial Neoplasia (CIN), usually precede the development
of invasive cancer by many years, such that their detection offers the opportunity to intervene prior to
the development of cancer.

However, during the 1990s, a number of studies established that cervical cancer was caused by HPV.63,64

Walboomers et al. (1999)64 found that the prevalence of high-risk HPV in cervical carcinomas was 99.7%
and concluded that ‘the extreme rarity of HPV-negative cancers reinforces the rationale for HPV testing in
addition to, or even instead of, cervical cytology in routine cervical screening’. The purpose of the ARTISTIC
trial41 was to determine whether or not HPV testing in primary screening, either as an adjunct to cytology
or as a stand-alone test with cytology reserved for HPV positive women, would be more effective and
cost-effective than the existing cervical screening programme.65

Chief investigators’ background details
Henry Kitchener, Professor of Gynaecological Oncology at the University of Manchester and Honorary
Consultant at St Mary’s Hospital in Manchester, was one of the CIs of the ARTISTIC41 study, as well as
clinical PI.66 Kitchener is a Fellow of the Academy of Medical Sciences, the Chairperson of the Department
of Health Advisory Committee on Cervical Screening, Chairperson of Target Ovarian Cancer’s Scientific
Advisory Boards, and a Trustee of the British Society of Colposcopy and Cervical Screening.67 From 2012 to
2014, Kitchener was interim Director of the Institute of Cancer Sciences at the University of Manchester.
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He is also Associate Director of Governance at Central Manchester and Manchester Children’s University
Hospitals NHS Trust and is involved in screening policy internationally as a member of the European
Cervical Cancer Screening Network68 and the International Cancer Screening Network.69

Julian Peto, Professor of Epidemiology at the London School of Hygiene and Tropical Medicine, was the
other CI of the ARTISTIC41 study and the lead for statistics and epidemiology.70 Peto’s Chair of Epidemiology
at the London School of Hygiene and Tropical Medicine (LSHTM) is supported by Cancer Research UK.

The case study approach
The data collection process for this case study involved a series of interviews and a review of the primary
and secondary data sources relating to the ARTISTIC41 trial. As shown in Table 16, six individuals were
interviewed: both CIs, one of the trial statisticians, the first author of the pooled analysis of the four
randomised trials of HPV-based screening for cervical cancer, the Director of the NHS Cancer Screening
Programmes and the Director of the NSC.

Stage 0: topic/issue identification
A number of key factors influenced the research team’s decision to work in this area, as detailed in Box 1
and described below.

Principal Investigators’ clinical and epidemiology expertise
Prior to undertaking the ARTISTIC41 trial, Henry Kitchener and Julian Peto both had extensive research
expertise.67,70 Kitchener, the Clinical CI, had substantial clinical and research expertise in gynaecological
cancers and clinical trials, and had published extensively on the diagnosis and treatment of such cancers.71–131

Peto had extensive expertise in epidemiology, particularly the epidemiology of cancers, as evidenced by his
numerous publications.64,132–192

BOX 1 Key influencing factors

1. CIs’ clinical and epidemiology expertise.

2. Recently established link between HPV and cervical cancer.

3. Identified research need from a previous systematic review.

4. Uncertainty regarding the relative effectiveness of HPV testing, cytology and HPV/cytology co-testing.

5. HTA-commissioned call.

TABLE 16 Interviewees for ARTISTIC41 case study

Interviewee Reason for interview

Henry Kitchener Co-CI

Julian Peto Co-CI

Clare Gilham Trial statistician

Guglielmo Ronco First author of pooled analysis of four HPV screening trials

Julietta Patnick Director of the NHS Cancer Screening Programmes

Anne Mackie Director of the NSC
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Recently established link between human papillomavirus and cervical cancer
In the 1990s, the link between cervical cancer and HPV became well established.63,64 According to
Kitchener et al. (2009),65 this link suggested two important clinical applications: primary prevention
through HPV vaccination and HPV as a screening test for cervical cancer or clinical management.
The former was addressed by two clinical trials,193,194 which resulted in the introduction of a national
vaccination programme in 2008. The latter was addressed by the ARTISTIC41 trial.

Identified research need from a previous systematic review
In 1998, the NIHR R&D HTA programme, now the NIHR HTA programme, funded a systematic review on
the role of HPV testing within the cervical screening programme.195 The review found that HPV testing has
higher sensitivity, but lower specificity, than cytology for high-grade CIN lesions. The authors concluded that
HPV testing could not be recommended for implementation within the national screening programme.196

The authors of the systematic review made the following recommendations for future research:

Full evaluation of HPV testing should provide information on the length of protection after a negative
result, and consideration should be given to a very large trial with a reduction in cancer incidence as
the end-point. Further studies and modelling simulations are needed to evaluate the range of potential
roles and most cost-effective use of HPV testing, and how it should be implemented and integrated
with other testing methodologies.

p. 1513196

Following the publication of the systematic review, the HTA programme commissioned primary research
into the role of HPV testing in the cervical screening programme, which resulted in the funding of the
ARTISTIC41 trial.

Uncertainty regarding the relative effectiveness and cost-effectiveness of
human papillomavirus testing, cytology and human papillomavirus/cytology
co-testing
According to one interviewee, at the time of the ARTISTIC trial, there was considerable debate regarding
whether or not women should be screened with both cytology and HPV testing or HPV testing alone. The
ARTISTIC41 trial thus set out to determine the effectiveness and cost-effectiveness of HPV testing as either
an adjunct to cytology or as a stand-alone test, compared with the current practice of cytology alone.

Concurrent trials in other European countries
Shortly before the ARTISTIC41 trial was commissioned, two other European randomised trials were
evaluating HPV testing in primary screening: the Swedescreen trial in Sweden197 and the POBASCAM trial
in the Netherlands.198 [Two other European trials commenced shortly after ARTISTIC: the Finnish Public
Health Trial (http://onlinelibrary.wiley.com/doi/10.1002/ijc.10839/full) and the Italian New Technologies for
Cervical Cancer Screening trial (www.ncbi.nlm.nih.gov/pubmed/22088483).] However, the Swedescreen197

and POBASCAM198 trials were looking at the effectiveness of HPV testing as a primary screen in the
context of the Swedish and Dutch health-care systems, which, one interviewee noted, had limited
generalisability to the NHS.

Health Technology Assessment programme-commissioned call
Following the publication of an earlier HTA programme-funded systematic review on the role of HPV
testing in the cervical screening programme, the HTA programme commissioned primary research into the
effectiveness and cost-effectiveness of HPV testing. According to one interviewee:

The topic was a no-brainer in the sense that it had to be done. It was clearly something that . . . there
had been an accumulation of evidence to suggest that HPV primary screening could be the way to go.
This didn’t come out of a clear blue sky. This was something that had been on the horizon.
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In the commissioning brief, the HTA programme specified both the research question and the study
design.65 The brief specified the following research question: ‘What would be the performance (specificity
and sensitivity), costs, effectiveness and impact on the cervical screening programme of HPV testing use
along, or in conjunction with the cervical smear test?’ The commissioning brief also identified the following
outcomes measures for inclusion: incidence of pre-cancer and cancer of the cervix, the diagnostic
performance of HPV tests, quality of life and patient satisfaction issues, and duration of follow-up. The
commissioning brief clearly stated that the primary research should assess the performance and properties
of both HPV testing alone and in conjunction with conventional cytology.

Interface A: project specification and selection
Henry Kitchener and Julian Peto initially submitted separate applications to conduct primary research into
the role of HPV testing in primary screening for cervical cancer. However, according to one interviewee, in
the second round of the application, the HTA programme asked the two research groups to put in a joint
application, which resulted in the funding of the ARTISTIC41 trial. According to one of the interviewees,
Kitchener’s team had substantial clinical expertise, whereas Peto’s team had substantial epidemiological
and statistical expertise. Henry Kitchener, Julian Peto, Stephen Moss, Robin Dowie, Gerald Corbitt, Mina
Desai, Peter Maguire and Chris Roberts were all involved in the design of the study protocol.65 It has not
been possible to determine how many other applications were made to the HTA programme; however, as
the HTA put out an open call to tender, it is likely that the application process was competitive. One
interviewee noted that asking the two research teams to submit a joint application ultimately proved to
be beneficial:

The success of the HTA, through combining [Julia Peto’s] bid, with Henry Kitchener’s, is perhaps
underplayed by the HTA.

The ARTISTIC41 trial was a randomised trial that compared cervical cytology with cytology as an adjunct to
HPV testing, over three screening rounds, which were 3 years apart. The first round of screening was
intended to detect prevalent disease (the proportion of the population with HPV), whereas the second
round was intended to detect a combination of incident disease (the proportion of the population that
acquired HPV over the screening interval) and undetected prevalent disease from the first round (the
proportion of the population with HPV in the first screening round that remained undetected until the
second screening round). The third round looked at the effectiveness of HPV testing over a longer time
period. The trial used LBC instead of conventional cytology, as LBC was set to be introduced into the NHS
shortly after the start of the ARTISTIC41 trial. One interviewee noted that the NHS Cancer Screening
Programmes advocated the use of LBC in the trial so that the results would be relevant to what was
expected to be current practice in the NHS by the time of publication.

The research team did not have any interaction with patients or policy-makers in the design of the
research. However, the ARTISTIC41 trial was designed to inform cervical cancer screening policy from the
outset and the trial was embedded within the existing NHS Cervical Screening Programme.

Stage 1: inputs to research

Financial
The initial ARTISTIC41 trial received £1,186,678.76 in funding from the NIHR HTA programme41 and
additional service support funding of £10 per recruited woman from the DH.65 For the follow-up study, the
research team received £276,915 from the HTA programme for the third screening round, and co-funding
from the NHS Cervical Screening Programme,199 together with an additional £72,656 for a modelled
analysis of the potential effectiveness and cost-effectiveness of HPV testing in cervical cancer screening
after three screening rounds.200 Alexandra Sargent received financial support from Roche to travel to
project meetings in the follow-up study.201
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Prior to the ARTISTIC41 study, the model used in the economic evaluation was funded by the National
Health and Medical Research Council Australia, the Medical Services Advisory Committee Australia, the
National Screening Unit in New Zealand, the NHS Cervical Screening Programme in England and the
Cancer Council in Australia.201

Knowledge and expertise
The research team had considerable topic and methodological expertise. As noted above, Henry Kitchener
and Julian Peto both had substantial expertise in gynaecological cancer research, with Kitchener’s earlier
work having focused more on the clinical aspects of the research, and Peto’s on the epidemiological
aspects. During the trial, Kitchener was the clinical lead, and Peto was the lead for statistics and
epidemiology. Kitchener and Peto also worked with an experienced team with expertise in a number
of areas: Clare Gilham had earlier expertise in statistics and epidemiology, Maribel Almonte and
Christopher Roberts had expertise in statistics, Andrew Bailey and Alexandra Sargent had expertise in
virology, and Robin Dowie had expertise in health economics.

Stage 2: research process
The ARTISTIC41 trial set out to evaluate the effectiveness and cost-effectiveness of HPV testing in primary
screening as either an adjunct to cytology or as a stand-alone test, compared with the current screening
programme, which relies on cytology alone.65 HPV testing was undertaken in both arms of the trial,41 but
concealed from those randomised to standard care with cytology only to allow the evaluation of HPV
testing as a stand-alone test. The cohort data were then use to model the outcomes of three different
screening strategies: cytology alone, HPV testing alone and cytology combined with HPV testing. The
study41 concluded that HPV testing did not significantly improve the effectiveness of LBC and that it would
not be cost-effective to screen with both HPV testing and cytology, but that HPV testing is highly effective
as a primary screening strategy. According to one interviewee, a better trial design would have involved all
trial participants being screened with both a HPV test and cytology.

The ARTISTIC41 trial used LBC instead of conventional cytology, whereas the four other European trials
used conventional cytology. In LBC, cervical cell samples are collected in the same way as conventional
cytology, but a brush-like device is used instead of a spatula.202 The sample is then placed into a vial
of preservative fluid so that most of the cervical cells are retained. The samples are then mixed in a
laboratory to disperse the cells. The cellular debris (e.g. blood and mucus) is then removed and a thin layer
of cervical cells is placed on a microscope slide, which is then stained. According to Kitchener et al.
(2009),65 ‘the principal advantages of LBC are a major reduction in inadequate samples for reading
and more rapid throughput of samples in laboratories’. At the time of the ARTISTIC41 trial, the
NHS Cancer Screening Programme was piloting LBC for cervical screening. According to one interviewee,
the ARTISTIC41 trial was run on LBC so that the results would be relevant to what was expected to be
current practice in the UK by the time the trial would be published. National conversion from conventional
cytology to LBC was completed in 2008.203

According to one interviewee, the use of LBC complicated the interpretation of the trial results. As LBC
had not yet been introduced in the UK at the time of the ARTISTIC41 trial, the cytologists involved in the
trial had to be trained to use the new technology, which meant that they were over-cautious and found
16% of smears to be abnormal. The same interviewee also noted that the sensitivity of cytology to detect
CIN3 (Grade 3) improved after the switch from conventional to LBC, which probably resulted in previously
missed lesions being detected in the ARTISTIC41 trial. The other European trials that did not use LBC
observed a larger difference between HPV testing and cytology.204

Although the research team did not have any interaction with patients while conducting the study,41 they
did have some interaction with policy-makers and the HTA programme. Henry Kitchener was a member of
the Advisory Committee on Cervical Screening during the trial, and updated the Committee on the trial’s
progress. According to one interviewee, policy-makers awaited the results of the trial and viewed the
results as important. The research team also had some interaction with the HTA programme during the
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study,41 which involved the submission of interim reports, and meeting minutes from the TSC and the
independent Data Monitoring Committee. According to one interviewee, ‘the HTA maintained some
oversight, but it was light touch’.

The research team undertook a follow-up study, which started in 2008, and analysed the results of the
extended follow-up of the trial cohort after a third screening round.201 The objective of the follow-up study
was to provide further insight into the duration of protection of a negative HPV test, through the use of
long-term data, to determine whether or not it would be possible to lengthen the screening interval.
In the extended follow-up study, all women underwent cytology, HPV testing and genotyping. According
to one interviewee, the genotyping of all of the HPV-positive samples in the trial was also a unique feature
of the ARTISTIC41 trial. The follow-up study concluded that HPV testing as a primary screening test was
significantly more protective over three screening rounds than current practice (cytology), and that the
use of HPV testing in primary screening could safely allow the screening interval to be lengthened.201 The
cost-effectiveness analysis found that primary HPV screening would be cost-saving in a number of different
screening strategies for both vaccinated and unvaccinated cohorts.

Stage 3: primary outputs from research

Knowledge
The ARTISTIC41 trial resulted in numerous publications, including: two HTA monographs;65,201 a paper
reporting on the results of the first two screening rounds;62 a paper reporting on the results of the third
round follow-up;205 a paper on the efficiency of cervical smear readers;206 a paper on the well-being of
cytoscreeners;207 an epidemiological study on the prevalence of HPV;208 an epidemiological study on the
prevalence of different high-risk strains of HPV;209 and a paper on the psychosocial impact of HPV testing
on women.210 Figure 11 presents the results of the bibliometric analyses on the publications resulting from
the ARTISTIC41 trial.

The Kitchener et al. (2009)62 paper and the first HTA monograph65 report on the results of the first two
screening rounds of the ARTISTIC trial. Those results indicated that LBC combined with HPV testing
resulted in a significantly lower detection rate of CIN3+ lesions in the second round of screening than with
LBC alone, but that the effect size was small. Over the first two screening rounds, LBC combined with HPV
testing did not detect a higher rate of either CIN3+ or CIN2+ lesions than LBC alone. The economic
analysis found that it would not be cost-effective to screen with both LBC and HPV testing, but that HPV
testing as either a triage tool or an initial test triaged by cytology would be cheaper than cytology alone.

The Kitchener et al. (2011) paper205 and the second HTA monograph201 report the results of the third
screening round. It was found that the additional sensitivity of HPV testing compared with cytology could
permit the lengthening of cervical screening intervals because a negative HPV test would provide
protection over a longer period of time than cytology.205 The study205 concluded that a negative HPV test
was significantly more protective that LBC over the three screening rounds of the trial and that, as a result,
the primary screening interval could be increased from 3 years to 6 years if HPV testing replaced cytology.
The economic analysis found that HPV testing would be more effective than cytology and save costs.201

The Dowie et al. (2006)206 study on the efficiency of cervical smear readers using LBC found that LBC can
improve laboratory efficiency. However, the study206 also noted that decision-makers should consider the
costs and benefits of introducing LBC into screening programmes, including the upfront cost of capital
investment and the workforce implications for cytoscreeners.
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Dowie et al. (2006)207 looked at the well-being of cytoscreeners in the NHS. The study207 found that
there was a strong negative correlation between cynicism, or an indifference to work, and overall job
satisfaction. Cynicism among cytoscreeners increased over the period in which the Greater Manchester
laboratories partially converted to LBC.

The Kitchener et al. (2006)208 paper reports on the prevalence of high-risk HPV in relation to age,
cytology and histology upon entry into the trial. Of the 24,510 women screened, aged 20–64 years,
the cytology results were 87% normal, 11% borderline or mild, 1.1% moderate and 0.6% severe
dyskaryosis or worse.208 Kitchener et al. (2006)208 also found that the prevalence of HPV decreased sharply
with age, but increased with cytological grade. Lastly, the study208 found that the majority of young
women in the Greater Manchester area had been infected with a high-risk strain of HPV by the age of
30 years, such that the introduction of HPV testing as a routine screening test in women aged < 30 years
would result in a substantial increase in retesting and referral rates.

Sargent et al. (2008)209 report on the prevalence of type-specific HPV infection by age and grade of cervical
cytology. Among the 24,510 women screened, aged 20–64 years, the most common strains of HPV were
HPV16, HPV18, HPV31, HPV51 and HPV52. Those strains accounted for 60% of all HPV cases detected.
Although the prevalence of HPV declined with age, the proportion of cases caused by each strain did
not vary with age. Multiple infections were common in those aged ≤ 30 years. Lastly, the study209 found
that catch-up vaccination would probably reduce the number of women with moderate or worse cytology,
but that it would not substantially reduce borderline to mild cytology.

The Kitchener et al. (2008)210 paper reports on the psychosocial impact of HPV testing on women in
primary cervical screening. The study210 found that a revealed high-risk HPV test result did not have a
significant impact on women with a revealed HPV-positive test result compared with those women with
a concealed HPV-positive test result. The study210 concluded that HPV testing does not add significant
psychological distress to cytology in routine primary cervical screening.

Finally, Sargent et al. (2010)212 report on the optimal threshold for a positive Hybrid Capture 2 test, used
in the trial for the detection of high-risk HPV. The study212 found that a relative light unit/cut-off ratio of
≥ 2 achieved an increased specificity in the detection of CIN2+ lesions compared with the manufacturer’s
recommended ratio of 1, which was achieved without a clinically significant loss of sensitivity.

Benefits to future research and research use

Capacity building and career development
As noted above, Henry Kitchener and Julian Peto both had well-established research careers prior to the
ARTISTIC41 trial. However, according to one interviewee, the ARTISTIC41 trial probably had a positive
reputational benefit on Kitchener’s career, as he was one of the CIs, and the first author on the two HTA
monographs and a number of the other trial publications. After commencing the ARTISTIC41 trial,
Kitchener received a number of large grants from the HTA programme for the MAVARIC213 trial on
automation-assisted cervical screening compared to manual screening, a multi-stranded study on
the minimum cellularity required for the reliable assessment of liquid-based cervical cytology samples,214

the extension of the ARTISTIC41 trial,199 a modelled analysis of the effectiveness and cost-effectiveness
of HPV testing in cervical cancer screening (using data from the ARTISTIC41 trial)200 and a study on
strategies to increase cervical screening uptake at first invitation (STRATEGIC215).

According to one interviewee, the ARTISTIC41 study also had a positive impact on the careers of a number
of the other members of the research team. For example, an individual who conducted much of the viral
testing subsequently went on to do a PhD based on the ARTISTIC41 trial, and, according to the same
interviewee, that individual’s career has since prospered.
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Targeting of future research
Ronco et al. (2013)204 included the ARTISTIC41 trial in a pooled analysis of the four European primary HPV
testing trials, which was part of the wider European PREHDICT216 study (Health-economic modelling of
prevention strategies for HPV-related disease in European countries). Three members of the research team
contributed to the pooled analysis: Henry Kitchener, Clare Gilham and Julian Peto. It found that there
was a reduced incidence of cancer among women who had been screened with a HPV test. According
to one interviewee, the pooled analysis was particularly important because it was not possible to look
at final outcomes in the individual trials (as invasive cancers are very rare in women who have been
screened). The pooled analysis of the four studies provided sufficient power to detect the effect of HPV
primary screening on cancer incidence.

The pooled analysis also highlighted some important differences between the four European trials. The
ARTISTIC41 trial was the only trial that did not show a clear increase in sensitivity of HPV testing compared
with cytology, which one interviewee suggested was probably attributable to the ARTISTIC41 trial’s use of
LBC. The interviewee suggested that the heterogeneity of the ARTISTIC41 trial may have somewhat limited
its international impact compared with the other European trials, but that ARTISTIC41 trial was, nevertheless,
an important study. Lastly, the interviewee noted that the heterogeneity between the European trials was
also useful because it allowed for comparison of the effect of the different protocols used.

After commencing the ARTISTIC41 trial, but prior to completing it, Henry Kitchener and others also
undertook the related MAVARIC217 trial on automated assisted reading of cervical cytology slides. Although
MAVARIC217 did not address any questions related to the effectiveness of HPV testing as a primary
screening strategy, it informed policy-makers of another aspect related to cytology screening: the
effectiveness of automated assisted reading of slides. The study217 found that automated reading was
inferior to manual reading because it was 8% less sensitive.

Similarly, Kitchener et al. (2008)218 evaluated the use of HPV testing to determine cure after treatment for
CIN. The study found that the cumulative incidence of failed treatment in women – who were cytology
negative, but HPV positive, 6 months after treatment – was low, which indicated that women could be
returned to regular 3-yearly recall instead of having annual cervical cytology for 10 years. According to one
interviewee, this system was adopted by the NHS Cervical Screening Programme in 2012.

On a related topic, Kitchener is also undertaking the STRATEGIC215 study, funded by the HTA programme,
which is looking at mechanisms for increasing the uptake of cervical screening by young women. Phase 1
of the study uses a pre-invitation leaflet to explain why individuals are being invited for screening, whereas
Phase 2 focuses on those who failed to attend after receiving their invitation. In Phase 2, women are
offered the opportunity to speak to a nurse, a HPV self-sampling test kit, a timed appointment or a choice
between the nurse and the self-sampling kit. Although this study215 does not report directly on the
effectiveness of HPV testing, it is a related study, as it will report on methods to increase the uptake of
primary screening for cervical cancer.

Interface B: dissemination
According to the interviewees, the research team primarily disseminated the findings from the ARTISTIC41

trial through academic publications (described above) and conference presentations. The team presented
their research at academic conferences, including the European Research Organisation on Genital Infection
and Neoplasia (EUROGIN), and the International Papilloma Virus Society Conference. The research team
also presented the results to the Advisory Committee on Cervical Screening to ensure that the Committee
was aware of the study’s41 findings. However, one interviewee stressed that ‘by far, the most prominent
method of dissemination was the publications in good journals’.
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Stage 4: secondary outputs
According to one interviewee, the Sargent et al. (2010)212 paper on the optimal threshold for the Hybrid
Capture 2 Test for HPV detection had a direct impact on policy. The paper showed that changing the
cut-off from the manufacturers’ recommendations would increase the relative sensitivity of the test so that
it would be more clinically useful. This finding was then translated into practice in the NHS. However, the
interviewee noted that the Hybrid Capture 2 Test has now been superseded by other diagnostic tests but
that, nevertheless, at the time, the paper had an impact on NHS practice.

The ARTISTIC41 trial also led to the undertaking of a national pilot of HPV primary screening in the UK,
which began in 2013. The trial41 was cited in the NSC meeting minutes in April 2012.219 The minutes state
that ‘Members also asked about the cost-effectiveness of HPV TaPS [HPV Testing as Primary Screening].
Professor Patnick said the ARTISTIC trial had looked at both clinical and cost-effectiveness but further
modelling would be needed as part of the feasibility study’. Additionally:

The UK NSC agreed that there is enough evidence to suggest that HPV TaPS would be cost and
clinically effective. It was agreed that the UK NSC should consult on a recommendation to approve
HPV as a primary screen for cervical cancer and that the feasibility study should explore
implementation issues including length of time before a re-screen following a HPV negative result.

Henry Kitchener chairs the Steering Group for the HPV Primary Screening Pilot. According to one
interviewee, the ARTISTIC41 trial has been essential for designing the national pilot. The interviewee noted
that policy-makers have found the main paper and the monograph to be most valuable:

[The Cancer Screening Programmes] have been able to crawl all over the monograph to get details
and answers that aren’t in the publication. The publication alone would not have been enough.
[The Cancer Screening Programmes] do need the detail that’s in the monograph. If the HTA ever think
about stopping doing that, I would vote against.

The results of the pilot will then inform any future changes in the NHS Cervical Screening Programme.
However, according to one interviewee, the bureaucratic process may pose a barrier to the adoption of
HPV testing in primary screening because the changeover from cytology to HPV testing will be expensive in
the short run, even although it may be cost-effective in the long run.

One interviewee outlined the uncertainties that the HPV pilot is trying to address:

In terms of HPV, it is unfeasibly complicated. The acknowledgement that HPV as a primary screening
is better than LBC is almost the easy bit. What [the National Screening Committee] has then got
to do, in the context of HPV vaccination, is work out how on earth to do it. You change the screening
intervals, you change the call intervals, you up the colposcopies, looking at the cervix in the short term,
but reduce it in the long-term, and you hopefully reduce the length of time between call and recall
for women that are HPV negative. That will have a huge effect on the labs, because you suddenly
have to do millions of HPV tests and has the possibility of completely getting rid of cytology for all
intents and purposes, reducing the cytology workforce to next to naught. There will need to be some,
but not in the volumes that we’ve got. And of course that changes year on year when you do HPV
vaccination, because hopefully this will more or less go out of style completely. And then of course,
there is the question of whether women fancy being screened for a sexually transmitted disease,
what effect that will have on it. Women will come back at varying intervals – whether the system is
capable at managing varying bespoke intervals or a much more complicated set of call and recall.
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Stage 5: adoption by practice and the public
The ARTISTIC41 trial is unlikely to have had a major impact on clinical practice to date as HPV testing for
primary screening is being piloted in the NHS only now. However, as the pilot covers approximately 10% of
women screened, it is likely that, through its impact on the pilot, the ARTISTIC41 trial has had a substantial
impact on practice in the areas where the pilot is being conducted and on the health outcomes of women
in the pilot regions. As the pilot is ongoing, and its results have not yet been published, it is not yet possible
to say precisely what the impact has been on clinical practice (e.g. the costs of implementation) or the
precise impact on patient health outcomes.

According to one interviewee, the ARTISTIC41 trial has probably also had an impact on the teaching
of clinicians:

I’m sure it has. It depends what clinicians you are talking about. If you’re talking about gynaecologists
and so on, probably it has. I’m sure it has become part of the canon of knowledge and evidence that
people would be taught about.

One interviewee also stated the ARTISTIC41 trial has also had an impact outside the UK, primarily through
its contribution to the Ronco et al. (2014)204 pooled analysis. The interviewee noted that:

Worldwide, we are all considering where we go next on HPV primary screening and how fast we can
move and how safe it is to take each step. We’ve got well-established screening programmes. It’s not
like a new programme where you’re just introducing a new test. You’re actually de-commissioning
something that has been proven to work. It’s different to: shall we introduce lung-cancer screening,
shall we introduce ovarian cancer screening, etc. We’re talking about getting rid of something that
works well. The Pap test has saved millions of lives across the world and we’re now saying that we’re
going to stop doing it.

Another interviewee noted that the impact of the European HPV trials may, collectively, be particularly
important in developing countries that do not have the infrastructure for cervical cytology, as the results
suggest that developing countries could safely introduce cervical cancer screening programmes that use
HPV testing instead of cytology.

Stage 6: final outcomes
As noted above, HPV testing for primary cervical screening has not yet been adopted nationally in the
NHS. However, if there is a national roll out of HPV testing for primary screening and the benefits of that
screening are similar to those reported in the ARTISTIC41 trial, there could be substantial health gains.
Although it would be difficult to attribute all of these health gains to the ARTISTIC41 trial, it undoubtedly
made an important contribution to the evidence base that led to the pilot, which, in turn, may lead to
national roll-out. However, when considering the potential health gains from national roll-out of HPV
testing, one must also take into account the national HPV vaccination programme, which will decrease the
overall benefit of HPV screening, as fewer women will acquire high-risk HPV strains. One interviewee
noted that the most immediate impact of the ARTISTIC41 trial, should it result in changes to the Cervical
Screening Programme, would be a reduction in cervical cancer among women who were beyond the age
of the effect of the vaccine.

Implementation of HPV testing as a primary screening strategy would also have an important impact on
the labour force. It would result in a substantial reduction in the need for cytoscreeners. According to one
interviewee, some existing cytoscreeners would likely retire or be made redundant, whereas others would
be re-trained to do viral testing instead of cytology. However, viral testing is much less labour intensive
than cytology.
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The ARTISTIC41 trial, together with the other European primary HPV testing trials, has likely had an impact
on the development of new primary HPV screening tests. According to one interviewee:

It helped to provide substantial data to support HPV primary screening. Therefore, these big
companies could see that if primary screening was coming down the line with HPV there would be a
big market for the diagnostic kits.

According to another interviewee, the European trials have already had a big impact on the medical device
industry. At the time that most of the trials started in the early 2000s, there were only two devices on the
market, both of which were DNA diagnostic tests: Polymerase Chain Reaction and the Hybrid Capture
Test. Now, according to the interviewee, there are eight or nine validated tests, and their development has
caused a substantial decrease in the price of HPV tests.

Table of payback
Payback details for this case study are provided below in Table 17.

TABLE 17 Table of payback for ARTISTIC41 case study

Payback category Impacts from case study

Knowledge Production Two HTA monographs and eight peer-reviewed publications

Found that HPV testing is more protective than cytology over three screening rounds

Found that the screening interval could be lengthened if HPV testing is used for primary
screening for cervical cancer instead of cytology

Research Targeting and
Capacity Building

Henry Kitchener obtained five project grants from the HTA programme after commencing
the ARTISTIC41 trial

One member of the research team obtained a PhD as a result of their involvement in the
trial

The ARTISTIC41 trial was included in a pooled analysis, which found that HPV testing
decreases the incidence of cervical cancer

The ARTISTIC41 trial data were used to model the effectiveness and cost-effectiveness of
HPV vaccination

Informing Policy and Product
Development

The ARTISTIC41 trial resulted in the piloting of HPV testing as primary screening in
England

Health and Health Sector
Benefits

The ARTISTIC41 trial has not yet had an impact outside those regions where HPV testing is
being piloted, and the impact within the pilot regions has not yet been reported

Broader Social and Economic
Benefits

Impact on the development of new HPV tests for primary screening
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Appendix 4.2: the Newborn screening for congenital heart
defects study

Summary
The systematic review and cost-effectiveness analysis of the Newborn CHD study42 systematically reviewed
the literature on outcomes of children with CHDs and compared the cost-effectiveness of different
screening strategies. The study42 found that early detection of CHDs, through newborn screening, can
improve the outcome of affected children, but that the current screening programme, which consists of
clinical examination at birth and again at 6 weeks, is insufficiently accurate. The study42 concluded that
pulse oximetry is a promising alternative screening strategy but that further research is required on its use
for antenatal screening. The Newborn CHD study42 was the first to systematically review the evidence.
It led directly to the HTA programme-funded PulseOx trial,220 which looked at the effectiveness and
cost-effectiveness of using pulse oximetry to screen newborns for CHDs. The Newborn CHD42 study and the
subsequent PulseOx trial,220 together with the increasing evidence on the effectiveness of pulse oximetry,
resulted in the NSC undertaking a pilot project, the Newborn Pulse Oximetry Screening Pilot, which may
result in a national roll-out of pulse oximetry screening for CHDs. Some neonatal units have already
introduced pulse oximetry screening.

Introduction to case study

Background

Scientific background
Congenital heart disease is one of the most common causes of congenital anomalies.221 In the UK, the
incidence of CHDs is 6.4 per 1000 births.222 Although many countries were using clinical examination
to screen for CHDs at the time of the Newborn CHD study,42 no systematic review existed on the
effectiveness of different newborn screening strategies. The systematic review and cost-effectiveness
analysis of newborn screening for CHDs by Knowles et al. (2005)223 set out to (1) provide evidence that
would inform policy decisions on newborn screening strategies for CHD and (2) identify priorities for
future research in screening for CHD. The Newborn CHD study42 consisted of a systematic review
of the published medical literature on outcomes of children with CHDs and a decision-analytic model
to assess the cost-effectiveness of different screening strategies for CHDs in the UK. The alternative
screening strategies considered included clinical examination at birth, and again at 6 weeks, with cardiac
investigations for high-risk children and pulse oximetry or echocardiography, in addition to clinical
examination. Pulse oximetry is a non-invasive test for measuring blood oxygen levels, which uses a portable
oximeter that shines light from a probe attached to a newborn’s finger, toe or ear lobe to determine the
percentage of haemoglobin saturated with oxygen. Echocardiography is a test that uses ultrasound to
produce a moving, detailed image of the heart, which can provide information about the nature of a CHD.

Chief investigators’ background details
Carol Dezateux, Professor of Paediatric Epidemiology at the University College of London, was the CI of
the systematic review on Newborn CHD.223 Shortly after beginning the review, Dezateux became
co-director of the UK Newborn Screening Programme Centre, a post that she held from 2002 to 2012.224

While undertaking the review, Dezateux worked closely with Rachel Knowles at the Institute of Child
Health, University College London. Shortly after beginning the Newborn CHD42 review, Knowles was
awarded a MRC Clinical Research Training Fellowship in the Health of the Public, which she held from
2003 to 2007.225

The case study approach
The data collection process for this case study involved a series of interviews and a review of the
primary and secondary data sources relating to the Newborn CHD42 study. As shown in Table 18,
four individuals were interviewed for this case study: the first author of the HTA report, the CI of the
PulseOx trial,220 the Director of the NSC, and the Chief Executive of the Children’s Heart Federation.
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The primary data sources for the case study included the interview data, the monograph in the NIHR HTA
journal,223 the results of the economic analysis and value of information (VOI) analysis in the International
Journal of Technology Assessment in Health Care,226 and a paper comparing parents and professional
values on the quality of life of children with CHDs.227 The background information reviewed for this study
included current guidance of screening for CHDs,228 three studies on the effectiveness of clinical
examination in detecting CHDs in the UK,229–231 the results of the PulseOx trial220,232 and the external review
of screening for CHDs against the UK NSC’s programme appraisal criteria.233

Stage 0: topic/issue identification
A number of key factors influenced the research team’s decision to work in this area, as detailed in Box 2
and described below. The Newborn CHD study42 was a commissioned call. Therefore, the key influencing
factors outlined below include both the factors that motivated the initial commissioning of the study42 and
the factors that motivated the research team to undertake the research.

Chief investigator’s longstanding interest in newborn and childhood
screening interventions
Prior to the Newborn CHD42 study, Carol Dezateux had a history of interest in childhood and newborn
screening interventions,234–249 which included both primary research and secondary research. Dezateux’s
prior research into neonatal, newborn and childhood screening interventions ranged from antenatal and
neonatal haemoglobinopathy screening250 to newborn screening for cystic fibrosis,246–248 newborn screening
for sickle cell disease,245 childhood screening and surveillance for congenital and infantile cataract,242

surgery for congenital dislocation of the hip as a screening outcome measure,240 screening toddlers for iron
deficiency anaemia241 and preschool vision screening.237

TABLE 18 Interviewees for the Newborn CHD42 case study

Interviewee Reason for interview

Rachel Knowles First author of HTA report and involved in all stages of the research

Andrew Ewer CI of the PulseOx Trial220

Anne Mackie Director of the NSC

Anne Keatley-Clarke Chief Executive of the Children’s Heart Federation

BOX 2 Key influencing factors

1. CI’s longstanding interest in newborn and childhood screening interventions.

2. High prevalence of CHDs in the UK.

3. Poor performance of existing screening programmes in the UK.

4. No systematic evidence on the effectiveness and cost-effectiveness of different newborn screening strategies

for CHDs.

5. Existing evidence suggested that echocardiography and pulse oximetry might be suitable for newborn

screening for CHDs.

6. HTA-commissioned call.

APPENDIX 4

NIHR Journals Library www.journalslibrary.nihr.ac.uk

156



High prevalence of congenital heart defects in the UK
It is likely that the high prevalence of CHDs in the UK contributed to the HTA’s decision to commission a
review on the evidence on newborn screening for CHDs. At the time that the HTA commissioned the
Newborn CHD42 study, a study by Wren et al. (1999)229 found that the prevalence of congenital anomalies
was 7–8 per 1000 live-births. Christopher Wren, the lead author of that study229 and consultant paediatric
cardiologist, was also involved in the Newborn CHD42 study.

According to the HTA commissioning brief:

Up to six in every 1000 live-born infants have a cardiovascular malformation. Most of these are
asymptomatic at birth. Early recognition is important because clinical presentation and deterioration
may be sudden and some treatable causes may cause death before diagnosis. Also, irreversible
pulmonary vascular disease could be avoided by earlier ascertainment, and complications such as
endocarditis reduced. Difficulties arise in the examination of the heart as the newborn period is a time
of change for the cardiovascular system as adaptations continue to be made to extra uterine life.223

Poor performance of existing screening programmes in the UK
It is also likely that the poor performance of existing screening programmes in the UK contributed to the
HTA’s decision to commission the review. Current guidance on newborn screening for CHDs,230 which was
put in place prior to the study by Knowles et al. (2005),223 recommends that the cardiovascular system of
newborns be examined at birth and at 6 weeks. However, a previous population-based study by Wren
et al. (1999)229 also found that more than half of all babies with undiagnosed CHDs were missed by
existing neonatal examination and more than one-third were missed at the second clinical examination at
6 weeks. Similarly, another study published in the same year by Ainsworth et al. (1999)230 found that
newborn examination detects only 44% of cardiac defects. In addition, an earlier study by Abu-Harb et al.
(1994)231 found that only 31% of newborn infants with a life-threatening CHDs were identified at the
newborn examination. Knowles et al. (2005)223 thus concluded that:

Current policy is associated with a low detection rates, especially for life-threatening defects. The
newborn examination appears particularly crucial for such infants, most of whom will have presented
with symptoms, collapse or death by the time of the second recommended screening examination at
weeks of age.

No systematic evidence on the effectiveness and cost-effectiveness of
different newborn screening strategies for congenital heart defects
The clear gap in the evidence on the effectiveness and cost-effectiveness of different newborn screening
strategies for CHDs probably contributed to the HTA’s decision to commission the review. According to
one of the interviewees, prior to the Newborn CHD42 review, there was no systematic evidence on the
effectiveness and cost-effectiveness of different newborn screening strategies. According to the same
interviewee, neonatal examination for CHDs had existed for many years in the UK but it had been
implemented with very little evidence of its effectiveness.

Existing evidence suggested that echocardiography and pulse oximetry might
be suitable for newborn screening for congenital heart defects
Technological developments in two different potential screening technologies, echocardiography and pulse
oximetry, meant that their application to newborn screening for CHDs, in a population-level screening
programme, could be feasible.251 However, there was little systematic evidence on the effectiveness of
those two screening technologies at the time.
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Health Technology Assessment programme-commissioned call
In the context of the high prevalence of CHDs and the weak evidence underlying the current screening
programme, the HTA put out a commissioned call for a systematic review and economic analysis of
different strategies for newborn screening for CHDs. Specifically, the HTA commissioning brief identified
the following research question for the systematic review: ‘What is the cost-effectiveness of auscultation
and echocardiography in the detection of congenital heart disease in the newborn period and up to 1 year
of life?’223

Interface A: project specification and selection
Carol Dezateux developed the original project proposal with Catherine Bull and Rachel Knowles.223

At the time, Dezateux had substantial experience in research into newborn and childhood screening
programmes,234–250 as noted above. Bull was a Consultant at Great Ormond Street Hospital for Children
NHS Trust, and had previous experience in research in cardiology and CHDs.252–262 At the time of the
Newborn CHD42 study, Knowles, a public health doctor by training, was on a secondment to the Institute
of Child Health at the University College of London to do some public health training, which resulted in
her involvement in the study. Knowles had a history of interest in child health.263

The commissioning brief asked that the systematic review should include the natural history of different
CHDs, the properties of different screening tests of CHDs, the clinical impact of the different tests,
the effectiveness of different management options for children who test positive for a CHD and the
psychosocial impact of the test and diagnosis on patients.223 The commissioning brief also requested
cost-effectiveness modelling with sensitivity analyses. The research team modified the research question
after their initial literature review to include pulse oximetry, as the evidence supporting the use of pulse
oximetry for newborn screening for CHDs was published after the commissioning brief.

The Newborn CHD42 project had five aims.223 The first was to conduct a systematic review of the
epidemiology, natural history, treatment and outcomes of CHDs and the effects and costs of existing
newborn screening strategies. The second was to classify different types of CHDs for newborn screening.
The third was to assess the effects, costs and cost-effectiveness of different newborn screening strategies.
The fourth was to assess the quality of life of children with a CHD, from the perspective of both parents
and health professionals. The fifth was to explore parents’ experiences of newborn screening for, and
diagnosis of, CHDs. The methods used in the study42 included a systematic review, a cost-effectiveness
analysis and a VOI analysis.

According to one of the interviewees, the intention of the research team from the outset was to involve
patients, clinicians and policy-makers in the later research stages, even although patients, clinicians
(beyond the two cardiologists on the research team) and policy-makers were not heavily involved in the
development of the initial research protocol. According to the same interviewee, Carol Dezateux had
previously done a lot of work with the NSC and was aware of the issues of interest to the NSC. Similarly,
the two cardiologists on the research team, Catherine Bull and Christopher Wren, had a long history of
interest in population health and, according to the same interviewee, knew from past experience that it
would be necessary to engage with clinicians early on to understand the implications of screening for
clinical practice. Lastly, from the outset, the research team planned to involve the parents of children with
congenital heart disease in focus groups to understand parents’ experiences of screening for, and the
diagnosis of, CHDs.

According to an interviewee, the research team received feedback from the HTA on their initial application,
which was used to refine the final application. However, it has not been possible to determine how the
research protocol changed as a result of the feedback.
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Stage 1: inputs to research

Financial
The research team received £59,749 in funding from the HTA.42 No other funding sources for the study42

were identified in either the interviews or the document review.

Knowledge and expertise
The research team had considerable topic and methodological expertise prior to undertaking the Newborn
CHD42 study. Carol Dezateux was the CI and, as noted above, had previously undertaken numerous
studies on different neonatal and childhood screening programmes.234–250 Jacqueline Brown was a Senior
Scientist in the MRC Health Services Research Collaboration at the University of Bristol, with expertise in
health economics.264–268 Catherine Bull, as noted above, was a Consultant at Great Ormond Street Hospital
for Children NHS Trust, and had substantial clinical and research experience in cardiology and CHDs.252–262

Christopher Wren was a Consultant Paediatric Cardiologist at Freeman Hospital, and also had substantial
clinical and research experience in cardiology and CHDs.229–231,257,269–304 Rachel Knowles and Ingolf Griebsch
had trained as a public health doctor and health economist, respectively, although both were close to the
start of their research careers at that time.

Techniques
The Newborn CHD42 study used some relatively novel methods for the economic analysis. The research
team developed a decision-analytic model, and conducted both deterministic and probabilistic sensitivity
analyses, as well as an expected VOI analysis. Although these practices are relatively commonplace now,
according to the Handbook of Health Economics ‘the theoretical application of [value of information
analysis] VOI to clinical trial design and research prioritization is a relatively recent phenomenon (Claxton &
Posnett, 1996; Meltzer, 2001)’.305 In the Newborn CHD42 report, the authors note that the expected VOI
approach had been highlighted as a potential tool for setting research priorities in health technology
assessment,306–308 but that the methods had been applied to few health technology assessment studies.223

Data sets
The study42 heavily relied on existing studies and data sets. Its purpose was to systematically review existing
evidence and to extract data to inform the parameters of the decision analysis model. Therefore, the
results from the review relied exclusively on published literature and data. Christopher Wren provided
access to unpublished paediatric cardiology and epidemiological data sets from the Northern Region, also
used to inform model parameters. The research team did also collect data on subjective probabilities for
the economic analysis from experts for which no published data were available, while the remaining inputs
into the economic model derived from the published, academic and grey literature.

Stage 2: research process
The study by Knowles et al. (2005)223 consisted of (1) a systematic review of the published medical literature
on the epidemiology, natural history, treatment and outcomes of CHDs; (2) a cost-effectiveness analysis of
alternative newborn screening strategies, which used a decision-analytic model and both deterministic and
probabilistic sensitivity analyses, and a VOI analysis to explore the value of further research to policy-makers;
(3) an empirical study on parental and clinician valuation of the quality of life of children with congenital
heart disease, which used a visual analogue scale similar to that utilised by the European Quality of Life-5
Dimensions; and (4) an empirical study on parents’ perceptions of newborn screening for CHDs, which
consisted of a systematic review of the literature and focus groups.221

As noted above, the VOI analysis that was conducted for this study42 was a relatively novel method in
health economics at the time. VOI analysis is used to estimate the potential benefit of collecting more
information through increased research before making a decision. In the Newborn CHD42 study, the VOI
analysis set out to identify the model parameters for which additional research would provide the
most value.223,226
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The research team carried out focus groups in conjunction with Heartline (www.heartline.org.uk),
which is a charity that supports the families of, and children with, heart conditions.223 The focus groups
were designed to include parents of children with CHDs, including both parents whose child had
been diagnosed through an antenatal ultrasound scan, pulse oximetry, echocardiography and clinical
examination, and parents whose child had become ill before receiving a diagnosis, as well as some parents
whose child did not have a CHD. However, the final group predominantly included parents who had
young children with more severe CHDs. In the focus groups, parents discussed their experience of having
had their child screened for CHDs. Heartline allowed the research team to access the views of parents of
affected infants. In the acknowledgement section of the report by Knowles et al. (2005),223 the authors
note that ‘the authors would like to thank the national support group for families of children with
congenital heart disease, Heartline, who provided us with invaluable assistance in recruiting and publicising
the focus group’. According to one of the interviewees, this level of patient engagement was relatively
novel at the time as it predated the current emphasis on the patient and public being involved in research,
and the creation of organisations such as INVOLVE (www.invo.org.uk/).

A number of different individuals were involved in carrying out the research. Carol Dezateux, the CI,
contributed to the development of the original project proposal, the review of the epidemiology of CHDs
and the data extraction for economic model.223 Rachel Knowles contributed to the review of the
classification and coding systems for CHDs, the systematic review of outcomes of children with a CHD,
the systematic review of parental views, the development and validation of the CHD classification for
screening, the development of health states for the quality-of-life study, the organisation of the parent
focus group, the compilation of the report on parents’ views, the systematic review for the model
parameters, and the data extraction for the model parameters. Ingolf Griebsch conducted the review of
cost parameters and contributed to the development of the decision analysis model and the expected VOI
analysis. Jacqueline Brown contributed to the development of the decision analysis model and the
expected VOI analysis. Catherine Bull contributed to the construction and validation of the CHD
classification, the development of health states for the quality-of-life study, the organisation of the focus
group, the development of the subjective probabilities for the model and the data extraction for the model
parameters. Christopher Wren provided and analysed data from the Northern Region data set and
contributed to the review of CHDs, the validation of the CHD classification and the development of the
subjective probabilities. All members of the research team also participated in regular discussions and
planning meetings, the administration of the questionnaire for the quality-of-life study, the development of
the economic model, and the writing, proofreading and editing of the final report.

The research team did not have any specific international involvement in the study42 beyond the inclusion
of research that originated from outside in the systematic review.

Adding value in research
Although the study by Knowles et al. (2005)223 was undertaken prior to the Chalmers and Glasziou (2009)14

publication on avoidable research waste and the NIHR’s introduction of the Adding Value in Research
Framework,20 it is nevertheless feasible to assess to what extent the Newborn CHD42 study met all of the
adding value in research criteria.

First, the research team set out to answer a question that was highly relevant to the users of research.
The research question was prespecified by the HTA in a commissioning brief. However, the research team
later altered the proposed research to include pulse oximetry so that the results would be of increased
relevance to policy-makers. From the outset, the research team set out to address a high-priority question,
with important outcomes, and involved clinicians in the research process. The research team did not,
however, involve patients in setting the research agenda, but they did involve them in the research process.
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Second, the research team used appropriate methods in the design, conduct and analysis of the study42 to
address the question posed in the commissioning brief. The study42 did not identify an existing systematic
review, but rather filled an important gap in the literature by conducting the first systematic review on the
epidemiology, natural history, treatment and outcomes of newborns with CHDs.

Third, the research team completed the study42 within the timeline agreed with the HTA programme,
received ethics approval from the Local Research Ethics Committee of the Institute of Child Health at
Great Ormond Street Hospital Trust, and re-used existing data for all possible components of the
study42 as well, to go above and beyond the commissioning brief by publishing a detailed paper on the
economic analysis,226 and parents’ and clinicians’ valuation of the quality of life of children with congenital
heart disease.227

Fourth, the research team published the research findings in full in a HTA monograph and also used the
same data to publish two additional studies,226,227 as noted above.

Lastly, the research team seems to have made every effort to produce an unbiased and usable report.
The publications arising from the study42 clearly describe the research methods, the planned study
outcomes and the interpretation of the findings in the context of the existing literature.

Stage 3: primary outputs from research

Knowledge
The Newborn CHD study42 resulted in the publication of two peer-reviewed papers and a HTA monograph.
The publications cover the study results,223 the results of the cost-effectiveness model and VOI analysis,226

and the results of parents’ and professionals’ valuations of the quality of life of children with CHDs.227

Figure 12 presents the results of the bibliometric analyses on the publications resulting from the Newborn
CHD42 study.

The main results of the systematic review found that the prevalence of CHDs is 7–8 per 1000 live births,
which accounts for 3% of infant deaths.223 The study42 also identified a number of long-term conditions
that result from CHDs, which included arrhythmias, infective endocarditis and pulmonary vascular
obstructive disease. However, the review also identified important gaps in the evidence on long-term
outcomes related to physical disability, the capacity to participate in normal childhood activities and
neurodevelopmental, cognitive and psychosocial outcomes. The study42 also developed a classification for
CHDs, which included three main types: life-threatening, clinically significant and non-clinically significant.
Lastly, the review identified two alternative newborn screening strategies: pulse oximetry and
echocardiography, in addition to clinical examination.

The economic analysis compared the cost-effectiveness of clinical examination to clinical examination with
either pulse oximetry or echocardiography and found that the cost per additional timely diagnosis of
life-threatening CHDs ranged from £4894 for pulse oximetry to £4,496,666 for echochardiography.223,226

With the inclusion of clinically significant CHDs, the cost per additional diagnosis decreased to £1489 for
pulse oximetry and £36,013 for echocardiography. The VOI analysis found that the maximum monetary
value of additional research, at a cost-effectiveness threshold of £50,000 per timely diagnosis of a CHD,
was £744,000 for the primary outcome, timely diagnosis of a life-threatening CHD, and £14,450,000
for the secondary outcome, diagnosis of a clinically significant CHD. The authors concluded that adding
pulse oximetry to clinical examination is likely to be a cost-effective screening strategy for newborns,
but that the VOI analysis supports targeting future research at reducing the uncertainty on the detection
rate and false-positive rates for pulse oximetry.
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The quality-of-life study compared the preferences of parents of children with CHD to those of health
professionals for the longer-term health outcomes of children with CHDs, using a self-administered
anonymous questionnaire with a visual analogue scale.227 The study found that both parents and health
professionals place similar values on the quality-of-life outcomes of children with a CHD, and agreed on
the order of the ranking of different health states. Parents and health professionals both gave the lowest
scores to health states with severe neurological disability.

The targeted review and focus groups found that parents support newborn screening for CHDs, prefer
simple and accurate screening methods, experience negative psychosocial effects from poor management
of the screening process and false test results, may experience short-lived anxiety in the event of a
false-positive result until receipt of negative diagnostic test, and agree on the need for both universal
screening standards and capable health professionals to discuss the outcomes of CHD screening.223

Benefits to future research and research use

Capacity building and career development
Carol Dezateux had a well-established track record in childhood and antenatal research prior to the
Newborn CHD42 study, and thus it is unlikely that the Newborn CHD42 study would have had a substantial
impact on her career as it is one among her many past research projects. However, shortly after
completing the Newborn CHD42 review, Dezateux was made a Fellow of the Academy of Medical Sciences
in 2006, became the director of the University College London MRC Centre of Epidemiology for Child
Health in 2007, a post that she held until 2012, and was awarded a Commander of the Order of the
British Empire (CBE) for services to science in 2009. Dezateux is currently Director of the Life Study
(www.lifestudy.ac.uk) and has ongoing research activities in CHDs, childhood and newborn screening, and
paediatric epidemiology.224

According to one interviewee, the Newborn CHD study42 probably had a positive impact on the careers
of the two junior members of the team: Rachel Knowles and Ingolf Griebsch. Knowles has remained
involved in CHD research, and, together with Dezateux, Catherine Bull and Christopher Wren, went on
to set up a cohort study to monitor a group of children with CHDs – the UK Collaborative Study of
Congenital Heart Defects. That cohort study, as well as Knowles’ other research since the Newborn CHD42

study, has resulted in a number of peer-reviewed publications.309–326 Knowles also sits on the Newborn
Pulse Oximetry Screening Pilot Project Board327 and sat on the NICE Guideline Development Group
for Antenatal Care.328 She also received a MRC training fellowship and funding from a British Heart
Foundation grant. Griebsch went on to do additional work in health economics, which has resulted in a
number of peer-reviewed academic publications.226,329–346 Although it is not possible to attribute this later
work by Knowles and Griebsch to their involvement in the Newborn CHD42 study, it was an important
piece of academic work, to which they both made a substantial contribution, and it seems likely that it
would have contributed to their subsequent academic careers.

Targeting of future research
The Newborn CHD study42 made three recommendations for further research.223 The first was for research
that would refine the detection rate of CHDs and provide further information on other aspects of pulse
oximetry. The second was for more direct evaluation of antenatal screening strategies. The third was for
investigation into the psychosocial effects of newborn screening for CHDs.

After the publication of the Newborn CHD42 study, the HTA commissioned primary research with the aim
to reduce the uncertainties regarding the use of pulse oximetry as a population screening strategy. That
commissioning brief resulted in the PulseOx trial,220 which was led by Andrew Ewer. According to one
interviewee, the Newborn CHD42 study research team collaborated with the HTA programme in the
drafting of the commissioning brief for primary research on pulse oximetry by advising the HTA on what
the parameters of the study should be.
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The PulseOx trial220 built on the Newborn CHD42 study by collecting primary data on the accuracy and
associated costs of pulse oximetry in a UK setting. Ewer et al. (2012)220 developed a new decision-analytic
model, described in detail by Roberts et al. (2012),347 based on the initial model developed in the Newborn
CHD42 study by Knowles et al. (2005),223 which used the primary data on test accuracy and associated
costs from the PulseOx trial.220 Knowles et al. (2005)223 provided Ewer et al. (2012)220 with access to the
initial decision-analytic model and the secondary data from the initial economic evaluation. According
to one interviewee, the Newborn CHD42 research team designed the initial economic model so that
it could be easily adapted, and had always intended to make it publicly available because of the research
team’s understanding that the model was based on secondary data, but could likely be improved with
the inclusion of primary data. Another interviewee noted that:

There’s very little trial detail in [the Knowles et al.] study, so it didn’t influence the way [Ewer et al.]
undertook the protocol or developed the trial, but what it did was established fairly comprehensively
the need for [the PulseOx] trial.

The Knowles et al. (2005)223 study was subsequently included in three reviews: a systematic review by
Thangaratinam et al. (2007),348 a systematic review and meta-analysis by Thangaratinam et al. (2012),349

and a review of the current published literature by Knowles and Hunter (2013).233 The Thangaratinam et al.
(2007)348 review evaluated the accuracy of pulse oximetry as a screening tool for CHDs in asymptomatic
newborns online, whereas the review by Knowles and Hunter (2013)233 formed part of the external review
of the evidence for screening for CHDs against the programme appraisal criteria for the NSC, which
includes an update of the cost-effectiveness model by Knowles et al. (2005)223 that incorporates evidence
published since 2005. The most recent of these reviews, Knowles and Hunter (2013),233 concludes that
routine pulse oximetry screening, in addition to clinical examination, is likely the most promising strategy.
Knowles and Hunter (2013)233 also note that recent evidence reviews show that pulse oximetry has high
specificity, moderate sensitivity and an acceptable false-positive rate, and that the addition of pulse oximetry
to clinical examination would probably reduce the number of infants discharged from hospital before a
CHD is recognised.

This view is reflected in the published literature that cites two of the publications from the Newborn CHD42

study: Knowles et al. (2005)223 and Griebsch et al. (2007).226 For example, the Granelli et al. (2009)350 study
on the impact of pulse oximetry on the detection of duct-dependent congenital heart disease in Sweden
references the Griebsch et al. (2007) paper226 as the impetus for their trial in Sweden, which sought to
reduce the number of false-positive results from pulse oximetry screening. A Swedish HTA report by
Wennerholm et al. (2011)351 also references Knowles et al. (2005)223 in its review of the accuracy pulse
oximetry screening, as well as Griebsch et al. (2007)226 in their review of the cost-effectiveness evidence.
The Scientific Statement from the American Heart Association and American Academy of Pediatrics on
the role of pulse oximetry in screening newborns for CHDs352 references both the Knowles et al. (2005)223

and Griebsch et al. (2007) papers226 in their systematic review. The Sendelbach et al. (2008)353 study
references Knowles et al. (2005)223 as part of its rationale for conducting a prospective study on the
feasibility and reliability of pulse oximetry screening in Texas.

A German study by Riede et al. (2010)354 on the effectiveness of newborn screening for congenital heart
disease cites Griebsch et al. (2007)226 as part of their rationale for not looking at the costs of implementing
pulse oximetry. Riede et al. (2010)354 note ‘in our study, we did not address the issue of costs which has
been extensively examined by Griebsch et al. who came to the conclusion that POS [pulse oximetry screening]
is at least cost-neutral in the short term’. Similarly, the study by Aamir et al. (2007)355 on the use of pulse
oximetry to detect CHDs in New Jersey cites Knowles et al. (2005)223 as evidence that the cost of pulse
oximetry is low. Hines et al. (2012)356 cite both Knowles et al. (2005)223 and Griebsch et al. (2007)226 in the
background section of their evaluation of a pulse oximetry screening algorithm in New York as evidence that
pulse oximetry is simple, cost-effective and useful as a complementary tool to prenatal ultrasound and
postnatal clinical examination.
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Interface B: dissemination
According to one of the interviewees, the research team kept Heartline informed of progress, and towards
the end of the study42 held a workshop with NSC members and cardiologists to talk about the emerging
findings. The research team also presented the results of their work at a Health Technology Assessment
international (HTAi) Conference and the Royal College of Paediatrics and Child Health Conference.

Stage 4: secondary outputs
The study by Knowles et al. (2005)223 and the subsequent study by Ewer et al. (2012),220 together with
the increasing evidence on the effectiveness of pulse oximetry, resulted in the NSC undertaking a pilot
project – the Newborn Pulse Oximetry Screening Pilot. According to one of the interviewees, Knowles et al.
(2005)223 led to Rachel Knowles’s role on the Newborn Pulse Oximetry Screening Pilot Project Board, as
well as the NICE Guideline Development Group for Antenatal Care. The Newborn Pulse Oximetry
Screening Pilot Project Board is responsible for the NSC pulse oximetry pilot work. The NICE Guideline
Development Group for Antenatal Care assesses the evidence on topics relating to antenatal care to make
recommendations for clinical practice.

The piloting of pulse oximetry will commence this year, in 2015. It will initially be piloted in six sites that
are not yet using pulse oximetry in order to estimate the additional costs to the NHS of its implementation,
because uncertainty remains regarding the likely extra burden on trusts from the follow-up of positive
screening results, particularly in areas where there is not a cardiology centre close to the neonatal unit.
In addition, the pilot will collect more information on the health services and cost implications of the pulse
oximetry test identifying babies with low oxygen, but without a cardiac problem. The pilot project may
prove to be a precursor to a national roll-out of pulse oximetry for newborn screening for CHDs,
depending on its results. According to one of the interviewees:

What [the Newborn Pulse Oximetry Screening Pilot Board is] trying to do now is work out the
feasibility of doing it on a national basis, what’s the right way to do it, who should do it, etc.
So, it’s more the nuts and bolts of how it should happen rather than if or why it should happen.

Another interviewee succinctly summed up the current gaps in the evidence base regarding the likely
impact of the national roll-out of pulse oximetry screening in the UK:

There are obviously a lot of little studies that have come out from different places in Europe about
what you measure, how often you measure, what you do when you find something, etc. So actually
there is not a consistency across those in terms of what you would expect if you were rolling out a
national screening programme. You’d have everyone working to the same protocol.

The Knowles et al. (2005)223 review and related publications have also had an impact outside the UK.
According to one of the interviewees, there is now a European initiative to start pulse oximetry screening
in some other countries, such as France, Germany, Spain and Italy. The same interviewee also noted that
the Sri Lankan government has approved the use of pulse oximetry for newborn screening for CHDs. The
interviewee noted that:

I think it’s important to emphasize that this is not just a UK impact. There are many threads that lead
to decisions, but I think the data that [Knowles et al.] produced and [Ewer et al.] produced have been
inextricably linked into all of the national policies that are being or have been developed. There’s a lot
going on.

In addition to the impact on policy, through the piloting of pulse oximetry, the Knowles et al. (2005)
study,223 together with the subsequent work in the same area, has likely had an impact on the training of
clinicians. According to one of the interviewees, trainees are very much aware of pulse oximetry now,
which the interviewee noted is partly attributable to the Knowles et al. (2005) study223 and partly
attributable to the Ewer et al. (2012)220 study.

APPENDIX 4

NIHR Journals Library www.journalslibrary.nihr.ac.uk

166



According to another interviewee, since the publication of the Knowles et al. (2005) study,223 a number of
new pulse oximetry devices have come on to the market. The interviewee noted that:

What the oximeter companies have done, obviously seeing the potential for every baby having this
test, there’s a lot of oximeter machines to be sold as a result of that, they’ve focused on the particular
difficulties of doing the test in babies.

According to the same interviewee, the software within the oximeters has been modified so that it is
motion tolerant – so that if the patient moves, it is still possible to get a reading – and it has also been
modified to work better in low perfusion states, i.e. to take into account that babies often have low
perfusion at birth. It is not clear to what extent the Knowles et al. (2005) study223 contributed to these
modifications in pulse oximetry devices but, as noted above, it is likely that, together with the more recent
studies published on pulse oximetry, the study has had an impact.

Stage 5: adoption by practice and the public
A survey of 181 paediatric units, to which 77 sites responded, found that 21% (n= 21) of the units were
already using pulse oximetry, 21% (n= 16) of those units not using pulse oximetry have plans to introduce
it, 5% (n= 4) had no plans to introduce pulse oximetry, 21% (n= 16) of units were waiting for a UK NSC
decision on whether or not to introduce pulse oximetry screening and 26% (n= 20) did not respond to the
question regarding use or plans to use pulse oximetry.357 It is not clear to what extent this uptake of pulse
oximetry is attributable to the Knowles et al. (2005) study223 or to subsequent publications. However,
as the Knowles et al. (2005)223 paper was among the first to highlight the potential benefits of using pulse
oximetry for newborn screening for CHDs, it is likely that that paper has contributed to the subsequent
uptake of pulse oximetry in the UK. Similarly, one of the interviewees noted:

It’s difficult to separate the impact of [the Ewer et al.] study from the Knowles study, because they are
linked. Without the Knowles’ study, [the Ewer et al.] study would never have happened.

According to one of the interviewees, cardiologists and others differ in their views on whether or not they
think using pulse oximetry to screen newborns for CHDs is beneficial or not. If neonatal units have a
neonatologist within the unit who can produce echocardiograms then they might view pulse oximetry as
beneficial because they can immediately address any issues if a baby has low oxygen saturation. The
interviewee noted that the views of clinicians are likely to be influenced by whether or not they think pulse
oximetry can identify children with a CHD and whether or not they can cope with the subsequent
investigation of any children with low oxygen saturation screening results.

Stage 6: final outcomes
It is difficult to assess the health impacts of the findings of the study,42 as there has yet to be a national
roll-out of pulse oximetry for newborn screening for CHDs. If pulse oximetry screening is introduced in the
NHS, it is likely that a higher proportion of babies with CHDs will be diagnosed and treated earlier.
However, it is also likely that a substantial number of babies with low oxygen, but no CHDs, will also be
identified. The likely burden of follow-up examination of babies with low oxygen is not yet clear.

Some neonatal units have started using pulse oximetry, as noted above; however, it is not clear in what
way they are using it, and what the resulting impact on health outcomes has been. In addition, because of
the volume of work undertaken in pulse oximetry since the Knowles et al. (2005) study,223 it would be
difficult to attribute any improved health outcomes to it and, for the same reason, it is not possible to
determine the impact of the study on the sale of new pulse oximetry devices. However, as noted above,
if the UK population is accruing health gains as a result of pulse oximetry, it is plausible that the Knowles
et al. (2005) paper223 has contributed to those health gains, as it was among the first studies to highlight
the potential benefits of its use for newborn screening for CHDs.
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One interviewee elegantly summed up the challenge of attribution and the time lag in the benefits of the
Newborn CHD42 study as follows:

I would say that in this area, in some ways, it’s quite a slow burn. Only now is the pilot being
considered and embarked upon for pulse oximetry. I think sometimes looking at impacts too early
means that you miss that these impacts can come at quite a long period of cumulative research and
review and revising. It’s quite important to look at it long-term.

The Newborn CHD42 study was completed in 2005, but the final outcomes have yet to be determined. If a
national screening programme for CHDs is implemented after completion of the pilot then the primary
‘final outcome’ of the study42 will have been achieved > 10 years after initial publication.

Table of payback
Payback details for this case study are provided below in Table 19.

TABLE 19 Table of payback for Newborn CHD42 case study

Payback category Impacts from case study

Knowledge Production Three peer-reviewed publications

First systematic review of the evidence on newborn screening for CHDs

Found that pulse oximetry is a potential alternative screening strategy for CHDs and
probably cost-effective

Found that both parents and health professionals place similar values on the
quality-of-life outcomes of children with a CHD

Found that primary research into pulse oximetry would be of substantial value to
decision-makers

Research Targeting and
Capacity Building

The two junior members of the research team have experienced positive career
progression since the publication of the study

The study contributed to establishing a research network among its collaborators, with
many of the authors continuing to work together after its completion

Recommended funding primary research into pulse oximetry, which resulted in the
PulseOx trial220

Included in three subsequent systematic reviews

Cited in the international literature on pulse oximetry

Informing Policy and Product
Development

Together with the PulseOx trial,220 resulted in the piloting of newborn pulse oximetry
screening in the UK

Impact on newborn screening policy outside the UK

Health and Health Sector
Benefits

Newborn screening for CHDs in some neonatal units in the UK

National roll-out of pulse oximetry would increase the early detection of newborn
congenital heart disease but would also increase the detection of newborn babies with
low oxygen but not a CHD

Broader Social and Economic
Benefits

Development of new pulse oximetry technology, specifically for newborns
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Appendix 4.3: IVAN

Summary
The IVAN study43 was a multicentre, RCT comparing two drugs for the treatment of wet AMD, a chronic
and progressive condition that is the leading cause of sight loss in older people. The study43 found that the
two drugs, Lucentis (ranibizumab; Roche and Novartis) and Avastin (manufactured by Roche), were equally
effective but that Avastin, which is much less expensive, was more cost-effective. However, by the time the
trial reported, Lucentis was already approved for use in the UK (and several other countries), and as the
patents for both drugs were ultimately held by the same company, there was no industry incentive to
pursue a marketing authorisation for Avastin. Although there have been calls from the ophthalmology
profession and at least one organisation representing people with wet AMD for NICE to review Avastin
anyway, this has not yet happened and, consequently, it is not widely used in the NHS. There have also
been threats of legal action from industry where Avastin has been used in the UK and internationally.

The IVAN study43 resulted in a number of peer-reviewed publications and had impacts on the career
progression of the members of the team, helped establish a CTU at Bristol, and provided a ‘template’ for
other trials in the field of ophthalmology in the UK and internationally. Alongside CATT358 (another trial of
the two drugs in the USA), it has provided an evidence base that has supported the use of Avastin in the
majority of cases of wet AMD in the USA, as well as in other countries, and is frequently cited as evidence
to support an assessment of Avastin by NICE and the use of it in the NHS. The work may have contributed
to a reduction in the cost of Lucentis to the NHS through renegotiations, and may have also influenced
clinicians’ attitudes towards dosing. The work has the potential to save the NHS large amounts of money,
but this has not yet been realised.

Introduction to case study

Background

Scientific background
Wet or neovascular AMD is a chronic and progressive condition that is the leading cause of sight loss in
older people.359 It is characterised by the abnormal growth of blood vessels in the macula and manifests as
a blurring of the central visual field. In the mid-2000s the standard treatment for wet AMD was photodynamic
therapy, but new drugs were beginning to emerge, which acted to block the action of VEGF, a protein that
stimulates the growth of blood vessels (further details on treatments are provided in Emerging treatments for
wet age-related macular degeneration, below).

Chief investigator’s background
The CI, Professor Usha Chakravarthy, is based at the Department of Ophthalmology at Queen’s University
Belfast. After undertaking her medical training at the University of Madras, India, she moved to the UK and
completed her PhD. Prior to the IVAN43 study, she worked on a number of other studies in AMD, including
the verteporfin photodynamic therapy (VPDT) cohort study360 at Queen’s University Belfast in 1987, which
preceded the IVAN study,43 and was also supported by the HTA programme.

The case study approach
The case study was based on a review of the relevant literature and four interviews, as listed in Table 20.
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Stage 0: topic/issue identification
A number of key factors influenced the research team’s decision to work in this area, as detailed in Box 3
and described below.

Emerging treatments for wet age-related macular degeneration
In the mid-2000s the standard treatment for neovascular AMD was VPDT. This was moderately effective at
preventing further vision loss, but did not result in clinically significant recovery of visual acuity for most
patients.361 A previous HTA programme-funded study on VPDT, carried out by some members of the
IVAN43 team (Chakravarthy, Reeves, Harding), had also found that many patients stopped the treatment.360

Anti-VEGF treatment was developing fairly rapidly at the time (Chakravarthy interview) and one compound
was already in use [Macugen (pegaptanib), Pfizer]; however, its effectiveness at improving visual acuity was
similar to that of VPDT.361 In 2005, evidence began to emerge on the effectiveness of another anti-VEGF
agent, Lucentis (ranibizumab), which was shown to be more effective than photodynamic therapy (PDT)
and Macugen in terms of visual acuity outcomes.362,363

As it takes some time for a new drug to be assessed and licensed, some clinicians turned to Avastin
(bevacizumab) in the meantime,364 another anti-VEGF compound already licensed for use in colorectal
cancer. Bevacizumab is the parent molecule from which ranibizumab was derived, and initial studies
suggested that Avastin might be superior to the existing licensed treatments: Macugen and PTD.361,365

Within 6 months of these first case reports, use of Avastin off-label had spread across the world because
of its apparent efficacy, short-term safety and low cost, despite it being licensed for use only in several
forms of cancer.366 It was estimated that within 6 months, more than 50,000 eyes had been treated using
Avastin in the USA, with no RCT evidence, safety data or comparative data (Martin interview).

Lucentis was then licensed for use in the treatment of neovascular AMD in the USA in 2006, and in the
European Union in January 2007. Avastin remains unlicensed for use in neovascular AMD. The patents for
both Lucentis and Avastin are held by Genentech, a subsidiary of Roche, but Novartis holds the European
marketing rights to Lucentis.

At the time of the commissioning of the IVAN study,43 Lucentis had not been recommended for use in the
NHS by NICE and no direct, systematic comparison of Avastin and Lucentis had been conducted.

TABLE 20 Interviewees for IVAN43 case study

Interviewee Reason for interview

Usha Chakravarthy CI

Barnaby Reeves Co-investigator; Co-Director of the Clinical Trials and Evaluation Unit, University of Bristol

Dan Martin CI of the CATT358 study

Deborah Cohen Investigations Editor at the British Medical Journal

BOX 3 Key influencing factors

1. Emerging treatments for wet AMD.

2. Cost of Lucentis to the NHS.

3. The most effective way to use anti-VEGF treatments was unclear.
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Cost of Lucentis to the NHS
Although Lucentis was effective in improving outcomes for neovascular AMD patients, as noted above, it
was two or three times more expensive in comparison with the other treatments licensed at the time
(Reeves). Importantly, it was also far more expensive than Avastin, a dose of which cost significantly less,
as a result of splitting up doses licensed for cancer treatment into minute amounts.367 The IVAN43 team
had developed good relationships with the health authorities at the time and were able to discuss with
them the emergence of new treatments and the potentially large costs that they might face if Lucentis
became the standard treatment for neovascular AMD. The issue was politically high profile from the start,
with a number of discussions taking place in the House of Commons about the difference in cost between
Avastin and Lucentis, and the availability of both on the NHS (Cohen interview).

The most effective way to use anti-vascular endothelial growth factor
treatments was unclear
Although part of the rationale of the study43 was the dramatic difference in the cost of Lucentis and
Avastin, the team was also open to the possibility that Avastin might also be more effective (Reeves
interview). As this was not specifically a hypothesis that the trial aimed to test, the use of anti-VEGF drugs
was still relatively new at the time, and there remained a number of uncertainties about how they should
best be used. There was some speculation that as Avastin was a larger molecule it might be retained in the
eye for longer (Chakravarthy interview). In relation to this, an important aspect to explore was the
frequency of treatment, and, in particular, whether or not treatment needed to be continuous or could be
provided on an ‘as-needed’ basis.

Interface A: project specification and selection
A number of the researchers involved in the IVAN43 trial had been working together for several years prior
to its development, in particular on the HTA programme-supported VPDT cohort study,360 looking at the
use of verteporfin in photodynamic therapy (Usha Chakravarthy, Simon Harding, Barnaby Reeves). This
study was initiated in 2004, and following the publication of key papers on the effectiveness of Lucentis in
2006 (the ANCHOR and MARINA studies362,363), the team began planning the IVAN43 study and proposed it
to the HTA programme.

Other aspects of the VPDT cohort study360 were also important in the design of the IVAN43 study. The
earlier study had established a large retinal research network of centres, which was cited in the IVAN43

study protocol as central to the new trial’s feasibility. The VPDT cohort study360 had also had representation
on its steering committee from the Macular Society, with which the study team had established a
longstanding relationship. The Macular Society was very supportive of the IVAN43 trial and was involved
throughout the study, including on its steering committee.

The design and initiation of the CATT358 and IVAN43 trials proceeded in parallel over the period 2007–8,
with the two research teams discussing their plans on several occasions to ensure that their data could be
pooled when the trials completed.

The IVAN43 team also interacted with the HTA programme during the inception of the trial, as there was
some urgency in beginning the work. Reeves commented that the study43 would have been much more
difficult to conduct had NICE already recommended the use of Lucentis for neovascular AMD (this
recommendation was issued in August 2008). Although this did not mean that the application process was
altered or bypassed in any way, the HTA programme did expedite the process as much as possible.
Reeves commented in interview:

Of all the funders I’ve ever dealt with, I’ve always found the HTA to be the most reasonable and
interested in making the research happen. It was and continues to be an extraordinarily refreshing
process compared to other funders I have worked with.

DOI: 10.3310/hta19670 HEALTH TECHNOLOGY ASSESSMENT 2015 VOL. 19 NO. 67

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Guthrie et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

171



Stage 1: inputs to research

Financial
Funding for the study43 was provided by the HTA programme (£3,320,522) and the team did not approach
any other funders prior to this. Reeves commented that the HTA programme was the obvious place to go
for funding, with the only other realistic option at the time being the MRC. The HTA programme had also
funded the group’s previous VPDT study.

In addition to the HTA’s funding of the research costs, NHS commissioning groups funded the treatment
costs of the trial, which were substantial given the costs of the drugs involved (around £10M). Extensive
collaboration and support was needed from commissioners, and there were several in particular who were
helpful in negotiating with colleagues and facilitating the establishment of a central reservoir of funds to
which different regions were willing to contribute. From this pooled funding, a pharmacy was
commissioned to provide the drugs in the correct formulation.

Knowledge and expertise
The study43 was carried out by a multidisciplinary team, many of whom had worked together before,
including on the PDT study. In addition to Chakravarthy, the team also included a number of other retinal
experts: Simon Harding, Andrew Lotery, Susan Downes and James Talks. Reeves, whose research
background was in ophthalmology (although it was not a primary focus of his work at the time), managed
the trial in the Clinical Trials and Evaluation Unit at the University of Bristol, where Chris Rogers, the
statistician on the study, and Lucy Culliford, the trial manager, were also based. This trials unit had also
been involved in the latter stage of the VPDT Cohort Study,360 which Reeves brought with him from
London when he moved to Bristol.

In addition to the ophthalmologists and the trials unit, the third important area of expertise was the
independent Reading Centre, which received and graded the images generated during the study,43 and
was masked to treatment allocation. Chakravarthy, Harding and Tunde Peto (Moorfields Eye Hospital)
managed the UK Network of Ophthalmic Reading Centres at the time.

Drugs
A crucial input to the study43 was the drugs that were being tested, the supply of which proved
challenging in the absence of support from the pharmaceutical companies that produced them. The first
manufacturing pharmacy the team began working with subsequently discontinued negotiations, with
representatives stating that collaborating with the IVAN43 trial was likely to jeopardise ongoing and future
contracts with pharmaceutical clients (Reeves interview). Instead, the team began what has since become a
long-term relationship with a NHS pharmacy in Liverpool. This pharmacy was able to produce prefilled
syringes of Avastin, which they were then able to mask to prevent clinicians and participants from
knowing which drug the participants were receiving. The pharmacy also developed the appropriate assays
to quality assure the potency and stability of the drug in prefilled syringes, extending the expiry time after
production from 2 weeks initially to 3 months by the end of the first year of the trial. This shelf-life is short
compared with Lucentis (expiry date 2 years after manufacture) and caused some complexities with stock
control of supplies of Avastin at sites. The trials unit and the pharmacy also collaborated to devise a way of
maintaining a cold chain to deliver the drug around the UK (Reeves interview).

Stage 2: research process
The IVAN43 study was a multicentre, randomised controlled factorial trial. Participants were randomised to
one of four arms:

l Lucentis, continuous treatment
l Lucentis, treatment only as needed after the first 3 months (‘discontinuous’ treatment)
l Avastin, continuous treatment
l Avastin, treatment only as needed after the first 3 months (‘discontinuous’ treatment).
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Participants and clinicians were masked to the drug received, but not to the treatment frequency for both
practical reasons and to allow the investigation of patients’ views on different treatment regimens.

Although the techniques used in the study43 were not new per se, the team was working in ‘uncharted
territory’ in a number of ways. This was the first major non-commercial pharmacological trial that the UK
had engaged with in ophthalmology, and of the 23 centres that participated, fewer than half had
experience of recruiting patients to trials (Reeves interview). Similarly, the trials unit at Bristol had not
conducted a trial on this scale prior to IVAN,43 and so although both Chakravarthy and Reeves commented
that they would not make major changes to the study43 if conducting it again, there may be aspects of
the process that could now be done more efficiently with the benefit of hindsight.

A number of related trials were undertaken in other countries around the time of IVAN,43 most notably the
CATT study358 in the USA. In July 2005, the results from the first Phase III trial of Lucentis (MARINA) were
presented.363 This was followed shortly after by the ANCHOR study, which supported MARINA’s finding that
Lucentis was superior to existing licensed treatments.362 The CATT trial358 to compare Lucentis and Avastin
was devised in 2005 and funded by the National Eyes Institute 3 weeks before Lucentis was approved by
the Food and Drug Administration (Martin interview). This order of events meant that at the time of the
conception and design of the trial the study team was unaware of the cost difference that there would be
between the two drugs. Once this became clear there was a huge amount of interest in the trial.

Like the IVAN43 team, the CATT team358 experienced some challenges in conducting their study without
industry support, both because of resistance from the pharmaceutical companies and difficulties in
ensuring the supply of drugs for the trial. The nature of the problems was slightly different though.
Whereas in the UK, the challenges related to producing, distributing and masking Avastin, in the USA it
was the cost of Lucentis that proved problematic (Martin interview). The law at the time prevented
Medicare from covering treatment costs for participants in clinical trials, even when these were the routine
services that would have been received in the absence of the trial. This meant that the trial would need to
fund US$25M of costs for Lucentis for the duration of the study. In 2007, the Medicare regulations were
changed to cover 80% of the cost, but this left a substantial co-payment that one group of participants in
the study would need to cover. This could have led to differential dropout in the two groups, and also
raised major challenges for masking the drug being used (given that drugs are identified in billing
documents and insurance company statements). In the end, the CATT team358 proposed an amendment to
the Medicare Improvements for Patients and Providers Act of 2008, which allowed alternative payment
mechanisms to be developed for National Institutes of Health-sponsored trials if they are needed to
enhance the trial’s scientific integrity.368

There was extensive interaction between the IVAN43 and CATT358 study teams while the studies were under
way. Regular phone calls took place, and at each international ophthalmology meeting, for a number of
years, the two teams scheduled a face-to-face meeting. The main aim of these was to ensure that any
meta-analyses subsequently conducted could be of sufficient quality, and to enable the pooling of data
from the two studies to create larger samples for exploring aspects such as safety. Although IVAN43 was a
smaller study, it involved more intensive data collection, including on near-versus-distance vision, contrast
sensitivity, reading speed, VEGF levels and other biochemical measures.

Other trials followed slightly behind IVAN43 and CATT358 – in France,369 Norway,370 Austria371 and Germany
(VIBERA trial, status unknown) among others. There is a strong collaborative spirit in the field and the
IVAN43 team had interactions with these research groups, sharing their protocol and advising on aspects
such as dosing and parameters for efficacy (Chakravarthy interview).

The study43 team also had interactions with a number of other stakeholders throughout the study,
and in particular before finalising the study’s protocol, including the Royal College of Ophthalmologists
(RCO), commissioners and clinicians. The Macular Society was involved in the drafting of the information
sheet for patients, ensuring that risks were clearly explained and that none of the details was confusing
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or misleading. Despite frequent claims from the pharmaceutical industry of safety issues, the Macular
Society has continued to support the team’s work, including for the current long-term follow-up of the
trial cohort (Reeves interview).

The team had frequent interactions with the HTA programme through the steering committee and data
management committee. Regular updates were provided and the HTA programme remained aware of
progress throughout. As a result, there were no concerns about granting a 3-month extension to the
study43 when requested by the team (Chakravarthy interview).

The IVAN43 team did not interact with the pharmaceutical industry during the study, as the relevant
companies were not supportive of the trial and raised a number of challenges during its course. As
touched on above, the CATT team358 in the USA also encountered similar issues (Reeves and Martin
interviews). Reeves commented that ‘everybody was terribly risk averse and the attention of the
manufacturers to what we were doing was fairly intense’.

While in a trial of this kind there was little room for informal exploration or departures from the protocol,
the team was able to build in to the design a number of bolt-ons to ensure that maximum use could
be made of the study’s43 data. This included creating a serum and DNA biobank to analyse genetic
interactions with the drugs, and an exploration of mechanistic aspects of VEGF metabolism – although this
was of little direct relevance to the aims of the HTA programme, the samples collected were then able to
be used in subsequent analyses funded from other sources.

Stage 3: primary outputs from research

Knowledge
The HTA monograph for the study43 will be published later in 2015, but a bibliometric summary of the
main publications to date is provided in Figure 13. Papers were published reporting the 1- and 2-year
findings of the study, both showing that Lucentis and Avastin had similar efficacy and safety.372,373 This was
in line with the findings from the CATT study,358 which reported results about 1 year ahead of the IVAN43

study, mainly because it recruited more quickly.358,364

Both studies43,358 also looked at dosing frequency, which Martin considered to be the most interesting
aspect of their findings. Both demonstrated very slightly better visual outcomes for patients in the
continuous treatment arms, whereas the pooled safety data showed a slight increase in serious adverse
events in the discontinuous arm. However, both studies also highlighted the need to consider the
difference in cost between the two treatment regimens.

Martin commented that generating data on the provision of treatment only when needed has enabled a
better understanding of the reasons why treatment is needed and an exploration of possible predictive
factors. Work on this and other aspects of the original trials is still ongoing, including as a collaboration
between the IVAN43 and CATT358 teams. Indeed, the IVAN43 team is still writing papers and plans to
publish several more during 2015, whereas CATT358 researchers still have 19 related projects under way
and continue to publish findings frequently.

Following the publication of the main findings, a pharmacogenetics paper was also published by the
IVAN43 team, looking at genetic associations with patients’ responsiveness to anti-VEGF drugs.374 This
aimed to replicate three previously reported associations and to identify any novel associations from the
trial. Although no associations were found, either novel or previously reported, Reeves commented that
this was still an important paper to publish.

A cost-effectiveness assessment was also published following the main findings.375 This estimated that the
NHS could save at least £102M per year by switching from Lucentis to Avastin.
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Given the concerns expressed about the relative safety of Lucentis and Avastin, an important output from
the IVAN study43 and other trials taking place around the same time was a Cochrane review on safety.376

As the IVAN43 and CATT358 findings had suggested, the review concluded that if there is a difference in the
risk of adverse reactions between the two drugs, the difference is likely to be small, and noted that ‘health
policies for the utilisation of ranibizumab instead of bevacizumab as a routine intervention for neovascular
AMD for reasons of systemic safety are not sustained by evidence’.

As mentioned above, the IVAN43 team continue to publish results from the study and plan to submit a
number of manuscripts in the first few months of 2015. Reeves commented that the only data generated
from the study43 which are not (or will not be) in the public domain are some of the work on acquiring the
evidence to show the safety, stability and potency of Avastin after its repackaging in prefilled syringes for
the study. This information was considered to be ‘commercial in confidence’.

Benefits to future research and research use

Capacity building and career development
Although there was no direct training of students as part of the IVAN43 study (something that Reeves
commented is difficult to include in RCTs of this nature), the study has been beneficial for the careers of
those involved, a number of whom have received NIHR Senior Investigator awards on the basis of it
(Chakravarthy interview). The group has also continued to work together, expanding their collaborations
and initiating a number of new studies.

The IVAN43 study was particularly important for the trials unit at Bristol, which was fairly small at the time
the study began. With another trial that was being conducted at the time, the IVAN43 study enabled the
unit to apply for UKCRC registration and expand rapidly in both number of staff and expertise. Reeves
commented that this would not have been possible without the IVAN43 study.

More broadly, Chakravarthy commented that the IVAN43 study has done a lot to advance ophthalmology
research in the UK. As the first large-scale RCT in ophthalmology in the country, it served as a flagship trial
and established models and structures that have benefited subsequent studies. For example, a large
number of people in NHS trusts across the country participated, leading to an influx of resources into eye
departments to support retina research. This has been sustained beyond the completion of the trial
(Chakravarthy interview).

Through the study, the various centres involved also learned how to do research; training clinicians in these
centres had been a vital part of the IVAN43 study, and, ultimately, may also have contributed to better care
in these hospitals (Reeves interview). As Reeves commented:

I don’t have any doubt that doctors who take part in high quality clinical trials treat patients better. It’s
intangible, it’s difficult to get evidence for, but that kind of research awareness really rubs off on how
you run services and so on.

Interviewees commented that an increased awareness of research among clinicians has led to more
enthusiasm for, and interest in, initiating and participating in studies following the IVAN43 study. The
establishment of NIHR Clinical Research Networks, for which Chakravarthy is the national lead for
ophthalmology, also helped IVAN hugely. Since IVAN,43 another dozen or so major studies have come into
the retina network, and these were able to use the IVAN43 study as a template (Chakravarthy interview).

In terms of other study infrastructure, the Reading Centre enterprise had been established for the VPDT
cohort study360 before its use in IVAN,43 but through the study it became more strongly established and
was put on a firmer foundation (Reeves interview).
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Targeting of future research
Although the original IVAN43 work finished in early 2014, an extension to the study has allowed the team to
bring back participants for a final eye examination 4–5 years after recruitment to look at the longer-term
effects of the treatments. The CATT study358 in the USA was funded to look at outcomes over 5 years, and
Martin considers it very important that the IVAN43 study is also able to provide data over this time frame so
that data can be pooled. In addition, as mentioned above, there are still other aspects of the study that
members of the team are analysing and writing up for publication.

Reeves commented that everything that was done as part of the IVAN43 trial shaped the work that has
followed, as the IVAN43 study was the first of its kind in the UK. As a result, the methods put in place for
aspects such as the coding of adverse events have fundamentally changed data collection and coding for
all of the studies that members of the team have since worked on.377

As mentioned above, the IVAN43 study has helped shape the design of many subsequent trials, including a
number of RCTs in other countries that began during the course of IVAN. These included the GEFAL
(Groupe d’Evaluation Français Avastin vs Lucentis) study in France,369 the MANTA study in Austria,371 the
LUCAS (Lucentis Compared to Avastin Study) study in Norway370 and the VIBERA [Prevention of Vision Loss
in Patients With Age-Related Macular Degeneration (AMD) by Intravitreal Injection of Bevacizumab and
Ranibizumab] study in Germany (status unknown). As noted above, the IVAN team shared their protocols
with the studies that followed, and a recent meta-analysis which included several of these trials confirmed
earlier meta-analyses that had demonstrated the non-inferiority of Avastin.378

Interface B: dissemination
Findings were disseminated primarily through the major international ophthalmology meetings. A large number
of abstracts were presented at the Association for Research in Vision and Ophthalmology annual conferences,
as well as at the American Academy of Ophthalmology, EURETINA (European Society of Retina Specialists) and
the International Congress for Ophthalmology. IVAN’s 1-year findings were presented at the same time as
CATT’s 2-year findings,358 so to some extent CATT358 had prepared audiences for the results. Nevertheless,
European audiences in particular were keen to see the UK results and the fact that the two studies produced
consistent findings was very powerful. When the 1-year results of the two studies were combined, they showed
very tight confidence intervals around the pooled beneficial effects. The pharmaceutical industry still raised
concerns over the safety of Avastin, but these were largely addressed in the subsequent Cochrane review.376

Reeves was also keen to disseminate the methodological lessons more widely, and so, in addition to
ensuring that they were included in the HTA monograph, he also presented them at national trial methods
meetings when possible.

Findings were distributed to a wider audience throughout the study.43 As they emerged, data were made
available through a regular newsletter to all stakeholder groups. Participants were informed of the findings
from both IVAN and other studies that were ongoing, and the team presented in patient group meetings
run by the Macular Society.

Stage 4: secondary outputs
The HTA monograph, which is currently in press, includes a meta-analysis of all of the outcomes for which
this was possible, and the 2-year findings Lancet paper included a meta-analysis of visual acuity findings
with CATT.372 As noted above, the IVAN team also contributed to a Cochrane review on safety, which was
published in July 2014.376

Since 2008, NICE has recommended the use of Lucentis for neovascular AMD and no assessment of Avastin
has been undertaken. Such an assessment would require the DH to commission NICE to carry it out, but this
is made more difficult by the fact that the drug’s manufacturer has not applied for a licence to market
Avastin for a new indication of neovascular AMD.379 There is no commercial incentive for the pharmaceutical
industry to carry out the relevant safety trials and apply for a licence, as both patents are held by the same
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company.380 However, in December 2014 NICE was asked by the DH to begin developing a guideline for the
diagnosis and management of macular degeneration. The scoping workshop for this guideline was held in
April 2015, and it is expected that the guideline will be published in August 2017.381

The guidance produced by the RCO does not rule out the use of Avastin, but states that if used:

It is extremely important to inform patients that it is unlicensed for this indication and that it has not
undergone the usual rigorous clinical trials and independent evaluation by regulatory authorities.382

The RCO has also encouraged an assessment of Avastin, as mentioned in, for example, its 2011 Annual Report:

While we continue to press the Department of Health (DH), the National Institute of Health and
Clinical Excellence (NICE) the General Medical Council (GMC) and the NHS Executive to provide
national guidance on the use of Avastin and Lucentis, off-label vs licensed drugs, we decided that we
had to provide our own guidance that our members rightly demanded. This process culminated in the
publication of the report of the working group and the College statement on the issue, both of which
have been welcomed by the vast majority of members who prescribe these medications.383

This report383 was accompanied by a statement citing the College’s working group’s findings that Lucentis
and Avastin are equally effective and have a similar safety profile. The statement highlights the difference in
cost to the NHS between the two (£740 per injection for Lucentis; £60 per injection for Avastin) and states:

The College believes that the NHS executive should urgently instruct NICE and the Medicines and
Healthcare Products Regulatory Agency (MHRA) to evaluate the use of Avastin in the treatment of
AMD and produce National Guidelines for the use of anti-VEGF agents in AMD.384

The IVAN43 study’s findings have also been highlighted more broadly in the media, in particular because of
the potential cost savings to the NHS. In January 2012, the Financial Times reported on the increasing
pressure to assess Avastin for wet AMD:

Sir Michael [Rawlins] acknowledged there were intensifying pressures on the NHS to use the cancer
drug Avastin beyond its regulatory authorisation to treat the eye condition age-related macular
degeneration (AMD), rather than the more expensive approved treatment Lucentis. That would only
intensify as fresh evidence emerged that Lucentis can treat the still more widespread eye condition of
diabetic retinopathy, he said.

But in response to recent calls by the Royal College of Ophthalmologists for NICE to review the use of
Avastin for AMD, he ruled out that any unilateral assessment should be launched by his agency. He
said ministers should take the lead. ‘There is no way we would touch that without a request from the
secretary of state [for health],’ he said.‘ ‘The costs are eye-watering. It is much better for [the
government] to refer it to us. Their eyes are wide open. They know the issues’.385

The General Medical Council (GMC) began a consultation on its guidance in 2011, which considered
the possibility of inserting a clause allowing the use of off-label unlicensed drugs in cases in which the
evidence shows that it is as safe and effective as the licensed alternative. However, following legal advice,
the GMC reverted to its previous stance that an unlicensed drug should not be used on the basis of cost if
a licensed alternative exists.386,387

Stage 5: adoption by practice and the public
To date there have been no widespread changes in practice in the UK, because of the absence of clinical
guidance and a lack of clarity around the legality of using Avastin: where there is a licensed alternative, that is
the preferred choice. Reeves commented that many clinicians were very receptive to the idea of using Avastin,
particularly given IVAN’s43 findings and the drug’s widespread use in the USA and elsewhere, but they were
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put off by a lack of clarity around whether or not it would be legal for them to prescribe it and an apparent
lack of support from the GMC.380 Certainly there is widespread awareness of the study’s findings among
clinicians (Chakravarthy interview). Outside the NHS, Avastin is used to some extent in private sector treatment.

The Southampton, Hampshire, Isle of Wight and Portsmouth Primary Care Trust (PCT) cluster did, at one
point, look to commission an Avastin-based service. Although NHS trusts must offer NICE-approved drugs,
it was argued that there was nothing to prevent them from also offering other options and providing
patients and clinicians with a choice. However, Novartis filed for a judicial review on the grounds that the
cluster was using an unlicensed drug in order to save money when a licensed alternative was available. The
case did not make it to court, in part because Novartis reduced the price of Lucentis through the provision
of a patient access scheme, but also because the NHS was being restructured at the time and PCTs were
being abolished (Reeves interview). The failure of this case to reach court as a test case means that there is
still uncertainty over the legality of using Avastin in the NHS. Cohen argues that drug licensing relates to
restrictions on only the indications for which a drug is marketed and not to the indications it can be used
to treat.386 Mike O’Brien Queen’s Counsel (QC), the former health minister, stated that:

The health secretary should condemn what Novartis is doing. Andrew Lansley should refuse to allow
the NHS to be bullied by Novartis. The interests of the patient and the NHS must come first.380

However, there was also support at senior levels for Novartis’s decision to push for the review, and at the
time of the case being dropped, Sir Michael Rawlins, Chairman of NICE, suggested that more organisations
should sue the NHS to ensure the uptake of NICE-approved drugs.388 Cohen did comment, though, that
other PCTs continued to offer a choice of drugs and have not been taken to judicial review.386

In contrast with the UK’s very low level of use of Avastin, it is much more widely used in other countries.
Reeves commented that at no time since Avastin was first used in the USA (which was before Lucentis was
licensed) has the use of Lucentis exceeded the use of Avastin, despite Avastin never having been licensed
for use in the eye. It is also widely used in developing countries where the cost of Lucentis is prohibitive.

In Europe, the Italian government initially approved Lucentis, but as the evidence grew for the effectiveness
of Avastin, it attempted to introduce an Avastin-based service instead. The European Federation of
Pharmaceutical Industries and Associations, the European Confederation of Pharmaceutical Entrepreneurs and
the European association for bio-industries proceeded to file a complaint with the European Commission,
arguing that the government was risking public health for purely budgetary reasons by promoting the
off-label use of drugs.389 The Italian government responded by fining Novartis and Roche €182.5M, accusing
them of colluding to prevent the use of Avastin and overstating the dangers of its use.390 Martin commented
that this decision was largely related to the overstatement of Avastin-related risk by the pharmaceutical
companies of the CATT study358 data. The claimed increased risk has not been confirmed in any other study
(Martin interview).

In another instance, the European Commission brought a case against Poland, contending that a national
law allowing off-label use of drugs was illegal when a licensed alternative was available on the national
market. The European Court of Justice found that Poland had not fulfilled its obligations under European
law and reiterated that public health must take priority over financial or economic considerations.391 It has
been suggested that this ruling provides some clarity to the debates around the use of Avastin in the UK
and might suggest the likely outcome of future cases brought to court.392 There still appears to be some
conflation, though, between marketing a drug (for which a licence is required) and using a drug off-label,
concepts which are governed by separate pieces of legislation.386

Although there has not been a change in the use of Lucentis and Avastin in the NHS, the IVAN43 study
may have contributed to a reduction in the price of Lucentis by way of the patient access scheme, and so
generated savings for the NHS (Chakravarthy interview; Reeves interview). Even with the patient access
scheme, though, the cost of Lucentis is still much higher than Avastin, and in 2013–14 the NHS spent
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£244M on Lucentis, the second largest spend on any drug.393 Additionally, as anti-VEGF drugs are
biologicals rather than chemically synthesised drugs, they cannot simply be produced as generics after their
patent has expired. However, a number of biosimilars are reported to be in development.394

There may also have been changes in the way that clinicians think about dosing, potentially contributing to
improved care. This is due to the comparison in both the IVAN43 and CATT358 studies between continuous
and discontinuous regimens providing a much richer knowledge of when and why treatment is needed
(Martin interview).

Stage 6: final outcomes
Reeves commented that a frustration following the IVAN43 study is that, when taken at face value, a
£12–15M investment (of which £3.5M was research costs) does not appear to have brought benefits
for patients. He highlighted that there had been less tangible benefits through increasing skills in the
ophthalmic community, initiating more research and developing teams that are able to provide services in
a more efficient and coherent manner, but that through no failing of the study43 or the NIHR the potential
impact of the findings in dramatically reducing costs had not been realised (Reeves interview).

Table of payback
Payback details for this case study are provided below in Table 21.

TABLE 21 Table of payback for IVAN43 case study

Payback category Impacts from case study

Knowledge Production Four peer-reviewed publications to date (indexed in WoS), plus contribution to a
Cochrane review

Further papers (at least five) in development currently

Regular presentations at all international ophthalmology meetings

Research Targeting and
Capacity Building

Valuable for career progression of members of the team (awarded NIHR Senior
Investigator awards)

Important in establishing the Clinical Trials and Evaluation Unit at Bristol (e.g. gaining
UKCRC registration)

Became a template for ophthalmology trials in the UK and sparked the expansion of the
research field

Trained NHS staff in trial centres in research methods

Contributed to the Reading Centre enterprise becoming more strongly established

Informed other trials in Europe through sharing protocols, etc., and influenced the study
team’s future work

Informing Policy and Product
Development

Included in several meta-analyses and a Cochrane review

Cited in RCO guidelines on treatment of wet AMD

Alongside CATT,358 frequently cited as evidence to support an assessment of Avastin by
NICE and the use of it in the NHS

Health and Health Sector
Benefits

With CATT,358 provided an evidence base which has supported the use of Avastin in the
majority of cases of wet AMD in the USA, as well as in other countries

May have contributed to a reduction in the cost of Lucentis to the NHS

May have influenced clinicians’ attitudes towards dosing

Broader Social and Economic
Benefits

Has the potential to save the NHS large amounts of money, but regulation means this
has not yet been realised
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Appendix 4.4: CRASH-2

Summary
The aim of the CRASH-244 study was to investigate whether or not TXA could be used to treat trauma
victims shortly after their injury and reduce their chance of dying. TXA, a low-cost generic drug, was
already in use to reduce bleeding in patients undergoing surgery, but its use in trauma had not previously
been studied through a clinical trial. The work found that early administration of TXA reduced death due
to bleeding by 14%. The study44 team made significant efforts to disseminate the findings, including direct
contact with guideline producers, and novel methods of dissemination such as videos, blogs and cartoons.
TXA is now listed on the WHO list of essential medicines, and pre-hospital treatment with TXA is included
in the 2012 Joint Royal Colleges Ambulance Liaison Committee guidelines. The European Trauma Bleeding
Guideline has been changed to include early treatment with TXA, and NICE has developed an evidence
review based on the results of the CRASH-244 trials describing its use in this context. The findings have also
been incorporated into the British and American armies’ treatment protocols.

Introduction to case study

Background

Scientific background
Trauma is a significant cause of death worldwide, with three million people dying from trauma each year,
of which one-third die because of blood loss.395 TXA was already in use to reduce bleeding in patients
undergoing surgery by encouraging clotting and preventing blood clots from breaking down. CRASH-244

study was therefore an attempt to see whether or not the same drug – a low-cost generic drug – could be
used to treat trauma victims shortly after their injury and reduce their chance of dying. No previous trials
had been conducted looking at the use of TXA in this context.

Chief investigator’s background
At the time the work was conducted, the CI, Ian Roberts, was Professor of Epidemiology and Public Health
at LSHTM, and Director of the LSHTM CTU. In addition, he held the position of Coordinating Editor of the
Cochrane Injuries Group.

Prior to this study,44 he had led the MRC-funded CRASH-1 trial, which was a large study of 10,000 patients
with head injuries. The trial looked at the use of a group of drugs called corticosteroids in the case of severe
head injury. They were already widely used in the treatment of severe head injury, but this study concluded
that their use was harmful. Prior to that, he had not conducted previous trials in trauma, and his research
had mostly been in injury prevention and public health.

The case study approach
The case study is based on interviews and document review. As shown in Table 22, four individuals were
also interviewed, including the CI. Document review covered a range of materials including the key
publications associated with the study44 and related studies (including systematic reviews and published
critiques of the study), the HTA grant application, and relevant NICE and other guidance and protocols
relating to TXA use.
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Stage 0: topic/issue identification
Two key factors influenced the research team’s decision to work in this area, as detailed in Box 4 and
described below.

Existing network
Through the CRASH-1 study, Ian Roberts and colleagues had developed a wide network of researchers
and trauma doctors. The process of building up that network had been extremely time-consuming
and Roberts was keen to ensure that full use was made of the network. As the CRASH-1 study
progressed, he was therefore starting to think about what the next important trial to use the network
would be. Effectively, he had the network in place to conduct a trial and was looking for a good question.

Cochrane review
At the same time, Roberts was editor of the Cochrane Injuries Group, and through this he became
aware of a Cochrane review of the effects of anti-fibrinolytic agents (including TXA) on haemorrhage.
Anti-fibrinolytics are drugs that promote blood clotting by inhibiting fibrinolysis, the natural process
that limits the growth of blood clots in the body. The review presented strong evidence that these
agents reduced bleeding, and through his experience as a trauma doctor, he was aware that this could
potentially have a use in trauma, as so many patients die because of blood loss. This idea was developed
in discussion with Tim Coats following discussion at the Trauma Audit & Research Network (TARN)
conference, and they worked together to conduct a Cochrane review of the existing evidence regarding
the use of anti-fibrinolytics in trauma. This showed that the available evidence was limited and they
decided to put together a trial application.

TABLE 22 Interviewees for CRASH-244 case study

Interviewee Reason for interview

Ian Roberts CI

Tim Coats Trial Management Group; Professor of Emergency Medicine at the University of Leicester and Chairperson
of TARN

Haleema Shakur Senior Lecturer in Clinical Trials and Co-Director of the LSHTM CTU

Andrew P Cap Chief of Blood Research at the US Army Institute of Surgical Research, and Associate Professor of
Medicine at the Uniformed Services University

TARN, Trauma Audit and Research Network.

BOX 4 Key influencing factors

1. Existing network.

2. Cochrane review.
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Interface A: project specification and selection
Prior to receiving full funding for the trial, a pilot phase was conducted with funding from the Molton
Charitable Trust, the Bupa foundation and Novo Nordisk (a pharmaceutical company). The pilot was also
supported by the WHO. Over 1 year, 2000 trauma patients were recruited into the pilot, and the trial
procedures were tested and found to be effective. International interest and engagement with the trial
was demonstrated through the number of centres engaged and patients recruited. The CI felt that this
pilot phase was crucial in getting the wider funding for the trial, as it demonstrated that the study44

was feasible.

However, despite this, it took more than 1 year to get the study44 funded. Applications were made to
the MRC, the Gates Foundation, the Formula 1 research foundation and the US Army, all of which
were unsuccessful, before the work was ultimately funded by the HTA programme. The CI suggested
at interview that this was not uncommon, and that a high degree of perseverance is required to get
a large global trial funded. There were no major changes made to the approach between applications to
different funders.

An important decision that was made at an early stage in specifying the project, before even the pilots
started, was the decision to focus the study44 on TXA. The research team initially considered looking at
aprotinin as the anti-fibrinolytic agent. However, the team decided to change this based on two main
factors. First, they knew it would be an international trial, and aprotinin is an animal extract that might not
be acceptable for use in some countries. Second, TXA was a generic drug and was much cheaper, which
would facilitate its uptake if the trial findings were positive. Given that the evidence around TXA suggested
that it was almost as effective an anti-fibrinolytic as aprotinin, they decided that it should be made the
focus of the trial. TXA is also useful in terms of practical application because it is light and heat stable,
meaning it is suitable for use in a wide variety of situations, including military applications.

The application for funding to the HTA programme was submitted by four co-applicants: Ian Roberts
(the CI), Tim Coats, Beverly Hunt (from the Haematology and Rheumatology department at St Thomas’
Hospital) and Haleema Shakur (from the Department of Epidemiology & Population Health at LSHTM). The
application process consisted of an initial outline application, and the team were then invited to submit a
full application. Changes were made between the outline and full application, based on comments from
the HTA funding board, as follows:

l Clarification that a measure of morbidity would be collected from all trials participants at 28 days or at
prior hospital discharge.

l Justification of the lower age limit of 16 years – excluding children allows a fixed-dose treatment
regimen rather than a body weight-related dosing regimen. In emergency situations, weighing patients
and drawing up variable dosages is time-consuming and error prone. A fixed dosage simplifies the trial
and enables large numbers of patients to be recruited.

l The scope of the health-economic evaluation was clarified.
l A meeting of the Data Monitoring and Ethics Committee (DMEC) was convened and a letter from the

TSC chairperson in response to the DMEC report was included in the proposal.
l The subgroup analyses were clarified.
l The cost of the study were clearly defined, justified and explained in relation to the total funding

available for CRASH-2.44

Patient representatives and practitioners also made contributions to the proposal process. In terms of
practitioners, the four applicants included a trauma doctor and a haematologist, so the links with clinical
practice were clear. The CI has a long-standing relationship with the patient representative group
RoadPeace, a trauma patient group representing the victims of road traffic accidents in the UK.
This group was involved in the development of the research approach and the project as a whole.
However, Haleema Shakur also noted that they were aware that there are particular challenges associated
with PPI in the emergency medicine context, as people do not know in advance that they will be involved.
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Victim’s organisations typically do not reflect the full population of relevance, and what is desirable in
terms of outcomes at the time of trauma – in terms of maximising survival – may not always correspond to
the views of survivors, for example if they are disabled following the incident. Therefore, patient input has
to be considered with the knowledge that the people that survive are only part of the population going
into the research.

The CI suggests that the deaths of British soldiers in Afghanistan might have been a contributory factor
to this work getting funded. The potential for application in the UK and other wider contexts is laid out in
the application for grant funding, and the practical design of the study44 and pragmatic selection of the
anti-fibrinolytic agent reflect the effort made by the project team to design the study44 in such a way as to
facilitate uptake into clinical practice.

Stage 1: inputs to research

Funding
Although the study44 was predominantly funded by the HTA programme, there were a number of other
funding inputs that were important in the success of the trial. The first of these was the pilot funding
received from the Molton Charitable Trust and the Bupa Foundation. The CI suggested that this was
important in providing the evidence that the trial could work, which was necessary to get the full funding
for the study.44 There was also some support from the pharmaceutical industry to cover the costs of the
drug itself and a placebo.

An additional source of funding was the CTU at LSHTM. That unit receives a small amount of infrastructure
support from the NIHR. So although most of the work conducted is still grant funded on a project-by-project
basis, this provides a little bit of core funding. The CI suggests that this helps to ‘stop the “lumpiness” of trial
funding. It helps you have continuity between trials so you can keep networks together’.

Existing networks
Maintaining existing networks was also important to this study.44 The trial built on the existing network
used in the CRASH-144 study, and indeed keeping that network which had been timely and difficult to
bring together, was a major reason why the team decided to pursue a large-scale trial in the field of
trauma. The CI suggested that there was probably about 40% overlap between the network of trauma
doctors involved in CRASH-1 and CRASH-2. He emphasised the importance of that group, saying that
‘40% of people are really important because they get you going really quickly and they are often really
good recruiting centres’. As described above, being able to access core funding through the CTU, and pilot
funding to start the trial before full funding was obtained, was important in being able to maintain contact
with that group and start the CRASH-2 trial almost immediately after CRASH-1.

Collaborators
The CRASH-244 study recruited 20,211 patients in 274 hospitals across 40 countries. Although there were
only four people named on the HTA application, the group of key people involved in the study44 was
actually very large. The CI emphasised the importance of this wider group.

The easy part of a clinical trial is writing the protocol and analysing the results. The hard bit is
randomising thousands of patients. The doctors, who recruit the patients, they are the key . . .
Having the idea is easy; it is the doing of it that is hard. In research, people tend to emphasise the
‘idea-havers’. The doers are the more important people: trial and data managers, and doctors
and nurses.
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Haleema Shakur also re-emphasised this point, suggesting that the network of global collaborators are
often not sufficiently credited for the success of a trial, and that the role of a few core academics is
typically over-emphasised.

To recruit 20,000 patients globally, it is almost impossible to fund a trial to cover its real cost.
We are highly dependent on people contributing globally for nothing, or very little at all. They are
the total unsung heroes . . . People have ideas all the time, but delivering on that idea is the most
important thing.

Stage 2: research process
The research largely proceeded as planned and there was not anything exceptional about the methods
used. The approach was largely quite similar to that used in CRASH-1, and as such was a tested approach.
There were some improvements and developments made, for example the use of text messaging and
social media to communicate with the doctors involved in the trial.

One notable thing about the trial was its scale. The study44 recruited 20,211 patients in 274 hospitals
across 40 countries. The team were aware that the study44 would need to be very large, and in order to
recruit the necessary number of patients a multi-country study would be required. The trial covered both
developed and developing countries, and, as such, had to be designed with this in mind. However, it
should be noted that in the developing world, the study44 was conducted through the larger teaching
hospitals, which typically have standards similar to, or higher than, most European medical centres.

Patient groups were engaged in the research, recognising some of the challenges in doing this in
emergency medicine as described above; however, their significant input was largely at the outset,
contributing to the selection of outcome measures and development of the protocol. There was also
ongoing interaction with the HTA programme, which monitored the progress of the project against
recruitment targets and other such measures of progress. The CI did not consider this monitoring to be
disproportionate to the scale of the funding.

Stage 3: primary outputs from research

Knowledge
The study44 showed that the use of TXA reduced 28-day all-cause mortality by 9%.396 The risk of death
due to bleeding specifically was also reduced, in this case by 14%. The time at which the TXA was
administered was also found to be important: if administered within the first hour of injury, the risk of
death due to bleeding was reduced by 31%, and if administered between 1 and 3 hours, the reduction
in death due to bleeding was 21%. However, it should also be noted that if administered after 3 hours,
the risk of death due to bleeding was increased.397 This subgroup analysis, which was published after the
initial publication of the initial findings, was very important in thinking how best to use the findings of
the study44 in practice. Cost-effectiveness modelling suggested that administering TXA before 3 hours was
highly cost-effective, with the incremental cost per life-year gained of administering TXA estimated to be
US$64 (in the UK).398 The key findings of the study44 were set out in 15 publications.395–409 Bibliometric
information on these publications is set out in Figure 14.
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There are a number of reasons identified which could have contributed to the high profile and high
citation rates of the CRASH-244 study. First, the result is clear with a simple outcome measure and a
sufficiently large sample size to ensure the result is significant. Second, trauma is a huge public health
problem worldwide for which there are few proven treatments. The study44 was also well publicised by the
study team, as described below.

Benefits to future research and research use

Capacity building and career development
In terms of the four named researchers on the grant, they were all fairly senior at the time that the study44

was conducted and therefore it has not had a significant impact on their careers subsequently. The
majority of their career development had already occurred prior to the start of this study.44 However, there
are some other participants who may have benefited from their involvement.

One group, which Haleema Shakur mentioned as important, and often overlooked in terms of career
development, is the group of researchers such as trial managers, data managers and administrators,
who need specialist skills but often do not have a clear career pathway. Typically, they are involved in
a particular project but then leave and those skills are lost. At LSHTM, they hold a grant for staff
development, which covers training costs for these groups who have the opportunity to study as part of
their involvement for a master’s degree in clinical trials. This funding was not included in the HTA grant,
and Shakur suggested that this funding could not usually be included in a research grant application, and
so this type of staff development cannot usually be covered unless such separate funding is available.
Several members of the team completed a master’s in clinical trials over the course of this research project.

Another group that may have benefited from this study44 in terms of career development are the
international network of collaborators involved in the work. According to Shakur:

This is why people do collaborate. It is often their first opportunity to get involved in research, to see
how to do research, see how a protocol is written, to see what is required to do a trial. Doctors need
to have some research experience to get promotion, so it does help their careers, very much so . . .
Many go on to do their own research.

The team proactively undertook a range of capacity-building activities as part of this work, including
travelling to a number of the key collaborating sites to support them in terms of developing relevant
capacity in the management of research, around issues such as monitoring of trials and ethics processes.
Shakur in particular mentioned visits to Nigeria and Pakistan to support capacity building in the conduct of
trials with the centres they had worked with in those countries. As well as benefiting the researchers at the
participating centres in those countries, this also benefited members of the study44 team, in terms of
sharing ideas, experience and issues. This reflects the wider attitude of the researchers that the project
team for this type of research is not just the people in the office, but rather the wider global network.

Targeting of future research
The publication of the study44 findings in 2010 seems to have contributed to wider interest in TXA in the
research sphere. This is illustrated by Figure 15, which shows the number of results in a search for ‘TXA’ in
PubMed by year of publication.
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There are also a number of specific studies stemming from the CRASH-244 trial. Two ‘nested’ studies410,411

were funded by the HTA programme, led by Dr Pablo Perel, to make wider use of the CRASH-244 data set.
One of these410 focused on developing and validating a model to predict death in patients with traumatic
bleeding, as well as using that model to then evaluate the effect of TXA on mortality levels. The other
study411 looked at the data available in the CRASH-244 data set on intracranial bleeding and the effect of
TXA in traumatic brain injury. This study subsequently led on to the CRASH-3 trial (again led by Ian
Roberts), which is ongoing and aims to look at the use of TXA in the treatment of significant traumatic
brain injury through a large international RCT. At present, the study is in the pilot phase and has received
some initial funding from the JP Moulton Charitable Trust, but full funding has yet to be confirmed.

Other studies have also taken forward the potential of TXA to reduce levels of death from bleeding in
different contexts. The HALT-IT trial, again funded by the HTA programme (project number 11/01/04) is an
ongoing piece of work looking at the effect of TXA on death and transfusion requirement in the case of acute
gastrointestinal haemorrhage. The study is, again, led by Ian Roberts, and includes many of the same project
team as the CRASH-2 study.44 The TICH-2 study, also HTA funded (project number 11/129/109) is looking at
TXA for hyperacute primary intracerebral haemorrhage. This piece of work is led by Nikola Sprigg at the
University of Nottingham, and is largely conducted by a different team, although Roberts is involved on the
trial steering group. The WOMAN trial412 is a study into the use of TXA for postpartum haemorrhage, and is
being led by Roberts and involves some of the CRASH-244 project team. The work is currently in the pilot
phase, supported by LSHTM and its trial coordinating centre.

The trial also led to a new Cochrane review that was initially conducted before the study, but was updated
afterwards and now will be maintained by the team.413 There was no additional funding provided for that
by the HTA programme.

0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 20112010 2012 2013 2014

50

100

150

200

250

N
u

m
b

er
 o

f 
se

ar
ch

 r
es

u
lt

s 
fo

r
‘t

ra
n

ex
am

ic
 a

ci
d

’ i
n

 P
u

b
M

ed

300

Year

FIGURE 15 Number of results in PubMed for a search on the phrase ‘TXA’ by year of publication.

APPENDIX 4

NIHR Journals Library www.journalslibrary.nihr.ac.uk

190



Interface B: dissemination
The project team considered the dissemination of the study44 findings to be very important and spent a lot
of time both on developing their dissemination strategy and communicating their study44 findings in a
range of different formats. The work was presented in the conventional way at conferences and through
conversations with colleagues, but the team felt that this, although useful, reaches a limited audience.

At the time that the study44 was published in The Lancet, there was a press release and some media
coverage of the trial’s finding, including national press, and the CI mentioned appearing on the Today
programme on BBC Radio 4 to discuss it. They also used some more novel means of disseminating the
findings, including a cartoon on YouTube,414 a song produced with trauma victims415 and a medical
comic.416 They also prepared specific publications aimed at spreading the message, such as an estimate
of the number of lives that could be saved. Social media were used by the team, with the results presented
in blogs and podcasts,417 and Coats described preparing free online medical education materials around
TXA treatment. These materials were largely aimed at practising clinicians. According to one of the
interviewees, there are several thousand people regularly listening to some of the podcasts, illustrating
the wider audience that can be reached in this way.

The network of people involved in the trial was also important in dissemination. The CI suggested that
those who took part in the clinical trial were more likely to then take up those findings and use the
new intervention after the trial. Several team members also described how they became a resource
for wider dissemination internationally. Press releases were produced in different languages, and trial
participants were provided with packs to support dissemination among their networks, including
material such as PowerPoint® (Microsoft Corporation, Redmond, WA, USA) presentations of the results,
a list of frequently asked questions, and other relevant documentation. Many clinicians in the developing
world are quite isolated and difficult to reach, so using these types of in-country networks was
really valuable.

Some funding was received from the HTA programme to support dissemination. According to the study44

team they asked for half a million pounds, and received £30,000. It was noted by Tim Coats that,
compared with delivering the trial, the dissemination and implementation stage, which is largely unfunded,
has been particularly time-consuming. He noted, in particular, the contrast with the situation for new
products uncovered by the pharmaceutical industry:

If this had been a drug discovered by a pharmaceutical company with such a positive result, there
would have been a multi-million pound system of drug reps, publicity, advertisements, publicising to
and informing doctors and reps would have been giving out pens to doctors. But because this was
investigator led, there is an implementation gap. There isn’t all of that system.

Tranexamic acid was a cheap generic by the time this study44 was conducted, so according to the team the
pharmaceutical industry had no interest in supporting any dissemination or implementation efforts.

Overall, the team felt that they did not get enough support for implementation and dissemination, and
Shakur suggested that this is something that NIHR may need to consider more systematically.

[NIHR] need to think strategically about what they can do to support researchers when there is a
positive result. They just seem to think it is just going to happen, but we have to think about strategies
to get it into practice. And it takes money, and people.
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Stage 4: secondary outputs
The findings of the study44 have influenced policy internationally. TXA is now listed on the WHO list of
essential medicines following an application by members of the study44 team. The 2012 Joint Royal Colleges
Ambulance Liaison Committee guidelines include pre-hospital TXA for all patients triaged to a trauma centre,
and the European Trauma Bleeding Guideline has been changed to include early treatment with TXA.

In the UK, NICE were not able to review TXA as part of their standard guideline review process because
the drug does not have a UK marketing authorisation for use in the trauma setting, and this is unlikely to
change, as it is now a generic and there is therefore little incentive for pharmaceutical companies to
pursue the matter. Following some lobbying by members of the study44 team, NICE developed an evidence
review based on the results of the CRASH-244 trials describing its use in this context. According to the NICE
website, TXA may be included within the scope of the NICE clinical guideline on the assessment and
management of major trauma, which was to be published in June 2015 but has been pushed back until
February 2016. Ian Roberts is continuing to press for the drug to be authorised in the UK, as that will allow
the drug to be marketed properly, for example.

The findings have also been incorporated into the British and American Armies’ treatment protocols. The
UK military were early adopters of the findings, which were timely as they coincided with the war in
Afghanistan. The American military took a longer time to adopt the findings, but Coats suggests that in
the worldwide context, the American military altering their protocols was influential in terms of changing
practice internationally. The US military became interested in the study44 because of the difference
in practice with the UK, and the MATTERS418 study was undertaken jointly comparing outcomes for those
receiving TXA among US and British troops. The findings of this study coincided with the CRASH-244

results, and the protocols were subsequently revised in 2012.

Although the findings were picked up by the US military, wider adoption in the USA in the civilian sphere
has been more limited. Interviewees suggested that this was largely because there were no US centres
included in the CRASH-244 study. The reason for this was that the team could not afford the cost for
indemnity insurance, which is required to conduct research in the USA, which would be covered in a grant
from a US funder but is not provided by UK funders. The team suggested that it was because of this – and
the wide spread of countries included in the study,44 including a number of developing countries – that
practitioners in the USA were critical of the applicability of the findings of the study44 to their own practice.

The work was included in a Cochrane review of anti-fibrinolytic drugs most recently published in 2012.413

The conclusions of the Cochrane review413 were similar to those of CRASH-2,44 and many of the study
team members were also involved in conducting the systematic review.

Stage 5: adoption by practice and the public
The TARN collect data on all severely injured patients in the UK. According to Tim Coats, when the
research came out, only around 3% of trauma patients received TXA, whereas now that proportion is
around 75%, which would indicate that it took about 3 years from publication for the use of TXA to
become very common practice. As described above, the drug does not have a UK marketing authorisation
for trauma, which could have proved a barrier to uptake. However, according to Coats this is not typically
an issue for clinicians, as they regularly use drugs off-label in particular contexts, but it was more of a
problem for NICE, as the drug would not be reviewed through their standard processes (e.g. through a
TAR), and this could potentially have inhibited communication and translation of the findings.
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As described above, military use is widespread, in the US and UK armies and in some others. For example,
the North Atlantic Treaty Organization (NATO) Blood Advisory Team has recommended use of TXA in
combat trauma. Internationally, it is not clear how widely the findings have been implemented. Inclusion
on the WHO list of essential medicines may have given support but it is not clear how quickly or widely
these medicines are established. According to Shakur, use is likely patchy:

I was in Nigeria a year ago, and considering results came out 2010, and they were big part of trial, it is
very still very limited in uptake. But I was in Malaysia last week and the uptake was amazing, it is available
and doctors are aware. So it varies country to country, and this perhaps reflects the standard of care in
those countries. If patients are not getting basic care, it is harder to get uptake on research findings.

As described above, civilian uptake in the USA has also been limited. This may have been at least partly
because no US centres were involved in the trial as described above, and because of perceived difficulties in
applying the results to their specific clinical context. Some of the key criticisms in relation to the CRASH-244

study from a US implementation perspective are set out by Napolitano et al. (2012).419 They identify the
following concerns about the CRASH-244 study in a table on p. 1578, which illustrates some of the concerns
leading to limited uptake in the USA:

l Approach to randomisation (‘Doctor is reasonably certain that anti-fibrinolytic agents are indicated or
contraindicated – do not randomise’) created some concern regarding selection bias.

l No data regarding injury severity of the patient cohort so unable to determine if cohorts are similar.
l No data regarding shock in the patient cohort so unable to determine if cohorts are similar.
l Small sample size of hypotensive patients (systolic blood pressure of < 90mmHg), which is target

population (only 31.5% of study patients).
l Small sample size of tachycardic patients (heart rate of > 107 beats per minute), which is target

population (only 48% of study patients).
l No data regarding fibrinolysis on admission, no coagulation testing (rate of fibrinolysis at admission in

North American trauma centres is < 5%).
l Only 1063 deaths (35%) were caused by bleeding. The most common cause of death was traumatic

brain injury.
l TXA did not reduce blood transfusions.
l No adverse events regarded as serious, unexpected or suspected to be related to the study treatment

created a concern about possible inadequate reporting.
l Patient follow-up reported as 100% considered difficult to believe.
l Effect size small. Statistically significant but question whether or not it is a clinically meaningful finding.
l Absolute increase in mortality if TXA given 3 hours after injury.

Members of the study44 team would probably refute many of these claims, or explain them as potential
misunderstandings. For example, several of the concerns relate to the pragmatic nature of the trial design.
Coats explains this approach is well established but can cause concern among some groups:

This was a pragmatic trial. Patients were included if the clinician felt that patient had or was likely to
have significant bleeding. Some people don’t like that; they want a particular blood pressure or
number to work with. We have to educate clinicians about this pragmatic approach. It is widely used
and well established, but a lot of [people], particularly surgeons, like things very black and white.
What is the number when I should give this? The answer is that there is not a specific number, but if
you think there is significant bleeding. That’s a bit woolly for some people. But actually, in the trial,
people know. Most clinicians know what a bleeding trauma patient looks like, but it’s hard to put into
one number. Pragmatic methods ask you to just be a clinician, and if you are worried that the patient
is bleeding then that’s the patient to give the treatment to.
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However, it does serve to illustrate attitudes towards the study that have limited uptake of the findings in
the USA. As a result of some of these concerns and the ongoing debate, uptake in the USA has been
limited and patchy.419

According to Andrew Cap, one key wider issue that emerged as part of the debate in the USA was the
question around the measurement of fibrinolysis. As the drug was an antifibrinolytic, there were some
questions around the mechanism of action, and whether or not measurement for fibrinolysis before use
was desirable, which had not been directly addressed by the trial as described above. This created
potential questions around the use of the drug – should it be given to bleeding trauma patients identified
clinically as in the CRASH-244 trial, or only those manifesting clinically relevant fibrinolysis (which is hard
to define and difficult to measure in an emergency situation)? This question is the focus of ongoing work
in the USA, and practice in the USA with regard to this is not yet standardised.

A wider barrier to uptake described by Coats is the need to give the drug early in the management of the
patient, which can often be a difficult time with many other important procedures taking place. Because it
is not immediately lifesaving in the way that some other interventions at that point may be, it is easy for
it to be overlooked. The drug affects odds of survival, but the effects are not necessarily immediately
apparent. To help with this, the approach in the UK has been to include it in the pre-hospital 2012 Joint
Royal Colleges Ambulance Liaison Committee guidelines. One of the key enablers of the uptake of the
drug is that it is inexpensive. It is also familiar, as it is used in other contexts and is likely to be available
and familiar to practitioners.

Stage 6: final outcomes
There has been an increase in the use of TXA in trauma – at least in the UK, and in the US and UK armed
forces – and probably more widely. As the only major trial into the effects of TXA on trauma, and considering
the considerable dissemination and implementation efforts made by the team, it seems reasonable to assume
that the CRASH-244 trial played an important role in this change in practice. Based on the CRASH-244 data,
early use of TXA in trauma reduces 28-day all-cause mortality by 15%.396 Hence, the impact on patients in
terms of survival rates could be significant. According to the HTA report:

If given promptly, the treatment reduces the risk of bleeding to death by about one-third. On the basis
of these results, we estimate that giving TXA to bleeding trauma patients could save > 100,000 lives
per year worldwide.395

The treatment is also likely to be cost-effective. It is estimated in the study that early administration
(within 3 hours) of TXA would cost US$48, US$66 and US$64 per life-year saved in Tanzania, India and
the UK, respectively.395 As outlined within the report, the WHO Commission on Macroeconomics suggests
that health-care interventions costing less than gross domestic product per capita per disability-adjusted
life-year (DALY) averted should be considered ‘very cost-effective’.420 However, it should be noted
that these estimates are purely life-years saved, not adjusted for quality of life [as required for the
quality-adjusted life-year (QALY) measure used by NICE, or the DALY measure referred to here].
An additional caveat is that the numbers are extrapolated from 28-day outcomes to model survival
over 12 months.

The study authors, in the HTA journal article, reflect on the groups most affected by trauma. It is noted
that the poor are disproportionately affected by trauma with the risk higher for more disadvantaged
groups in the UK or internationally.421,422 It is also noted that the group predominantly affected by trauma
is young men. The average age of participants in the CRASH-244 trial was 35 years old, and 85% of
participants were male.395 This means that the social and economic benefits of reducing death by trauma
could be very significant. The authors illustrate this by reference to work in Bangladesh, which found that
many urban households are made destitute by the death or injury of a family member in a road traffic
crash.423 These wider social and economic benefits are not easy to estimate but this does serve to illustrate
the potential wider benefits for which the study findings have been implemented.
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Table of payback
Payback details for this case study are provided below in Table 23.

TABLE 23 Table of payback for CRASH-244 case study

Payback category Impacts from case study

Knowledge Production Fifteen peer-reviewed articles

Only large-scale trial looking at the use of TXA in trauma

Demonstrated that TXA was beneficial provided it was given within the first 3 hours

Early TXA use reduces 28-day all-cause mortality by 15%

Research Targeting and
Capacity Building

Capacity-building for international partners and building/maintenance of networks

Some evidence of significant growth of papers on TXA following this study

Several studies on TXA use in other contexts (mostly for the team involved in this work)

Informing Policy and Product
Development

TXA listed on the WHO list of essential medicines

Pre-hospital treatment with TXA included in the 2012 Joint Royal Colleges Ambulance
Liaison Committee guidelines

European Trauma Bleeding Guideline changed to include early treatment with TXA

NICE evidence review based on the results of the CRASH-244 trials describing TXA use in
trauma

Findings incorporated into the British and American armies’ treatment protocols

Health and Health Sector
Benefits

Some suggestion that level of adoption is around 75% in the UK; probably some
adoption in other countries but level of adoption less clear

Adopted by US and UK militaries

Where adopted, study results suggest that it will increase trauma survival rates (by 9%,
or higher if used up to only 3 hours after trauma as suggested)

Broader Social and Economic
Benefits

Economic analysis included in the study suggests that the treatment is likely to be
cost-effective in the UK and other countries

Trauma typically affects young men (average age in study was 35 years) so potential
social and economic impact of lives saved is high
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Appendix 4.5: a systematic review of the effectiveness of
adalimumab, etanercept and infliximab for the treatment
of rheumatoid arthritis in adults, and an economic evaluation
of their cost-effectiveness

Summary
An assessment report was conducted by the study team, commissioned through the HTA stream of the
NIHR for use by NICE in their MTA of anti-tumour necrosis factor (TNF) inhibitors. The study team,
comprising systematic reviewers, modellers and clinicians, conducted the research in approximately
6 months and wrote it up as a monograph to be published in the HTA journal.45 Prior to publication it was
used as a key piece of independent evidence in the NICE appraisal process by the committee, and
informed its recommendations on the use of adalimumab, etanercept and infliximab for the treatment of
rheumatoid arthritis in the NHS in England.

The Assessment Report is cited in NICE guidance issued in 2007, and the economic model used in the
Assessment Report is also cited in a second piece of NICE guidance for treatments of rheumatoid arthritis
published in 2010. The NICE guidance has led to increased choice in treatment available to patients and
physicians. Overall, this has had a budgetary impact for health services, as the drugs involved have been
deemed cost-effective for the patient, and overall drug approval has impacted on service delivery and is a
factor for increased day-care use of rheumatology services.

Internationally, this project has been used as an example by members of the study team engaging with
health technology assessors abroad to describe how the HTA and NICE conduct the process in the UK,
thus informing practice overseas.

Introduction to case study

Background

Scientific background
Rheumatoid arthritis is a chronic systemic inflammatory disorder that primarily affects joints. Treatments
include both medication and non-pharmacological measures – the goal being to control joint inflammation
and prevent joint damage and disability. Within medication, there are both painkillers and anti-inflammatory
drugs, including steroids, to suppress symptoms, but these do not stop the progression of the disorder.
Alternatively, disease-modifying anti-rheumatic drugs (DMARDs), such as anti-TNF agents, have been shown
to decrease the number of tender or swollen joints along with the pain and disability due to the disease.
In this study three anti-TNF agents were compared.

In order to gain impartial evidence on the cost-effectiveness of potential therapies, Assessment Reports are
commissioned through the HTA programme of NIHR, managed by NETSCC. These data are used to inform
the appraisal of drugs and medical devices, which is undertaken by the technology appraisal programme
of NICE, prior to availability from the NHS in England. As described below, this study was commissioned by
NETSCC to fulfil a need from DH and NICE.

Chief investigator’s background
Professor Amanda Burls was based at the University of Birmingham at the time of the study as the Director
of the West Midlands Health Technology Assessment Collaboration. At the same time, she was a Honorary
Consultant in Public Health Medicine at South Birmingham PCT. She was the lead applicant for the
collaborations call-off research contract for the TAR. The purpose was to undertake research synthesis,
health technology assessments and methodological research to inform national-level NHS policy-makers, in
particular NICE.
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The case study approach
The case study was selected based on the high number of citations received by the HTA journal publication
that came out of the study (see Figure 16). This is somewhat unusual for a TAR. Between 27 November and
14 January, six individuals with knowledge of the study and follow-on work were interviewed (Table 24).
Individuals involved with the study were identified, and initially the project team spoke to Amanda Burls (CI)
and Dr Yen-Fu Chen (first author on the HTA journal libraries output). From these interviews, other
interviewees were suggested, who, in turn, recommended individuals to speak with, who could comment
on other elements on the impact.

In addition, a number of other people were contacted, but these people either declined to be interviewed
or did not respond to our requests.

Bibliometric analysis was conducted on the outputs from the study. Web searches, using academic sources
such as PubMed, the HTA website and wider online browsers such as Google, were conducted to search
for further citations of the study’s outputs.

Stage 0: topic/issue identification
We have identified three key factors that influenced the selection of the topic and the research team’s
ability to work in this area, as detailed in Box 5 and described below.

BOX 5 Key influencing factors

1. Introduction of new drugs to the market.

2. TAR contract and methodological expertise.

3. Previous work on rheumatoid arthritis.

TABLE 24 Interviewees for RA45 case study

Interviewee Reason for interview

Amanda Burls CI; Professor of Public Health, Health Services Research and Management Division, School of
Health Sciences, City University London

Yen-Fu Chen First author on HTA journal publication; Senior Research Fellow, Warwick Centre for Applied
Health Research & Delivery, University of Warwick

Paresh Jobanputra Clinical lead; Rheumatology Consultant and Clinical Service Lead at University Hospitals
Birmingham NHS Foundation Trust

Zoe Garrett Technical advisor, Centre for Health Technology Evaluation, NICE

Zoltan Kalo Professor of Health Economics, Department of Health Policy and Economics, Eötvös Loránd
University

Andrea Rita Horvath FRCPA Clinical Director, SEALS North, Sydney, Australia

FRCPA, Fellow of the Royal College of Pathologists of Australasia.
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Introduction of new drugs to the market
The request to conduct this piece of research came from the HTA programme contract, which is funded
by NIHR and managed by NETSCC. The topic of research and the more specific questions are prioritised
between NICE and DH. Ideas for topics to be investigated can be suggested from a broad range of
stakeholders, including patients, the public, practitioners and industry. The topics for review are then
chosen through a scoping phase, which includes a formal consultation with stakeholders on the scope
of the appraisal (i.e. the document outlining the issues to be covered in the appraisal) and also a
workshop. A range of stakeholders, including patient organisations and professional organisations,
will be invited to the workshop to provide comments on the scope and the potential value of
the appraisal. The decision that a technology appraisal is appropriate is based on factors such as the
importance of the topic for health-related government policies; the potential health benefit of the
technology; existing variation in the use of the technology; and the potential impact of the technology
on NHS resource.

In this case, Chen told us that the team believed that the topic had been chosen because of the
introduction of new and expensive drugs and the prevalence of rheumatoid arthritis, which resulted in a
potential financial impact for NHS, which, without NICE guidance, could result in regional variation in use.
In this instance, the treatments that were already available in the NHS (etanercept and infliximab) had
received licensed extensions that could potentially increase their use, and a third drug (adalimumab) had
come on to the market.

Technology Assessment Report contract and methodological expertise
As a TAR team, Burls and her group at the University of Birmingham worked on a broad range of disease
areas conducting systematic reviews and cost-effectiveness studies. Their expertise was in the methodology
of conducting assessments, including the cost-effectiveness element. They were selected for this expertise,
not specific to the conduct of this study in terms of subject area, but more generally to the conduct of
TARs in terms of wider methodological expertise. Disease-specific knowledge was obtained through the
inclusion of clinicians in the project team.

Previous work on rheumatoid arthritis
Although the topics are set by NICE and the DH, the TAR teams see the list of proposed projects on offer,
and can highlight those in which they are particularly interested. In this instance, because of the previous
assessments of drugs in the same class (anti-TNF inhibitors) conducted for the HTA programme by this
group, they had the expertise to be best placed to conduct this study as well. The previous related studies
were entitled ‘The clinical and cost-effectiveness of anakinra for the treatment of rheumatoid arthritis in
adults: a systematic review and economic analysis’424,425 and ‘The effectiveness of infliximab and etanercept
for the treatment of rheumatoid arthritis: a systematic review and economic evaluation’.426

The potential for impact from the research was not a motivating factor for the TAR team in conducting
the study. Rather, Burls and Chen saw their role to systemically review the evidence, and that the NICE
Appraisal Committee would use this evidence to inform their recommendations.

Interface A: project specification and selection
The project (award reference: 04/26/01) was assigned to the TAR team, West Midlands Health Technology
Assessment Collaboration, based at the University of Birmingham and headed by Burls. The process of
selection was not competitive; rather, as an academic centre, the group had bid to become an assessment
group for NICE. Once this was successful, they were required to conduct a series of studies over a 3- to
4-year period (the length of the contract). As described above, the TAR teams had the opportunity to
review the proposed studies in a list from NICE and then these were allocated, based on preferences
stated, expertise, workload and availability. In this instance, the project team had conducted similar studies
in the same area for the HTA, evaluating the clinical effectiveness and cost-effectiveness of anakinra, and
infliximab and etanercept.
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Once the protocol for the study is drafted, it is sent to NICE to comment on, and it cannot be finalised
until it is agreed by both NICE and the TAR team. At this point in the process the protocol is sent to
stakeholders, including representatives from manufacturers and clinicians, and stakeholders are invited to
an information meeting at which the protocol is discussed.

Stage 1: inputs to research

Funding
Funding was provided to the TAR team in TAR units, which are allocated up front at the beginning of the
year. This report was one TAR unit, which has an approximate value of £175,000. This was the only source
of funding for the project. However, it is important to note that some members of the team, such as
Paresh Jobanputra, were conducting this research in addition to his/her full-time position as a clinician.

As stated above, the core team’s expertise (lead by Amanda Burls, the CI) was in the methodology of
conducting systematic reviews, rather than being disease specific. Chen was the main reviewer on
the project. To complement their knowledge, the TAR team collaborated with modelling specialists and
a consultant rheumatologist. The co-investigators on the project were:

l Professor Stirling Bryan: health economist
l Ms Anne Fry-Smith: information specialist
l Dr Pelham Mervyn Barton: mathematical modeller
l Dr Paresh Jobanputra: clinical rheumatologist
l Dr Anke Mans: expert in rheumatoid arthritis biologics.

Techniques
Some members of the team had previously worked together, on the effectiveness of a specific treatment
of rheumatoid arthritis,427 and during this work developed the BRAM.428 During this study, the model was
refined further. Jobanputra highlighted that the study was very collaborative and required the different
inputs. For example, the modelling and systematic review could not happen without clinical input to
provide context about how the rheumatoid arthritis pathway would be managed and the sequence of
drugs that are chosen.

Engagement of industry
The main source of evidence used by the technology appraisal programme is often held within
pharmaceutical companies, as a product of their research and industry-sponsored trials. These data may be
available in published reports, but also may also be made available to the TAR team only through NICE, as
commercial-in-confidence trial reports, and must be destroyed at the end of the project. In some instances,
researchers stated that there is difficulty in gaining access to these reports, which are not routinely in the
public domain, but that was not the case in this specific study. Over time, Chen believes that companies
more readily provide trial reports. He felt that both the HTA programme and NICE have played a role in
making it clear to industry that it is not acceptable to withhold relevant information.

Stage 2: research process
The aim of the study was to assess the clinical effectiveness and cost-effectiveness of adalimumab,
etanercept and infliximab in adult patients with rheumatoid arthritis, by:

l updating and undertaking a systematic review and meta-analysis of the clinical benefits and harms of
adalimumab, etanercept and infliximab

l reviewing published cost-effectiveness and cost–utility studies of these agents and economic
evaluations included in manufacturer submissions

l adapting the BRAM to evaluate the cost-effectiveness of these agents compared with other
treatment options.
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The research took approximately 6 months to complete and included a comparison of 29 RCTs. Different
members of the team were responsible for different elements of the study:

l Pelham Barton (Lecturer in Mathematical Modelling) constructed and analysed the new version of the
BRAM; drafted the section of the report relating to the BRAM; responded to peer review; and read and
edited the draft report.

l Stirling Bryan (Professor in Health Economics) selected studies from the searches for published
economic analyses; contributed to the economics review, review of submissions from industry,
development of model structure and unit cost data collection; and edited the report.

l Amanda Burls (Senior Clinical Lecturer in Public Health and Epidemiology) was senior reviewer on the
report and provided project management and advice on all aspects of the report; participated in data
extraction and analyses; drafted the results section, summary and discussion; compiled and edited the
draft report; and takes final responsibility for the whole report.

l Yen-Fu Chen (Systematic Reviewer) was main reviewer on the report and maintained day-to-day
running of the review. He compiled the study protocol; carried out study selection and data extraction
(mainly for etanercept and infliximab); and conducted meta-analyses. He also drafted the following
sections: methods, narratives for included trials, and part of the results and discussion; and edited
the report.

l Wendy Clark (Information Pharmacist) applied the inclusion and exclusion criteria; was involved in data
extraction principally for adalimumab; and commented on the draft report.

l Anne Fry-Smith (Information Specialist) devised and implemented search strategies for bibliographic
databases; drafted the searching methods section; and commented on the draft report.

l Paresh Jobanputra (Consultant Rheumatologist) drafted the introduction; assisted with study selection;
extracted data from some studies; contributed to the development of the economic model; identified
data sources for parameters for the model; edited the report; and responded to peer-review comments.

l Sue Jowett (Health Economist) wrote the review of existing economic evaluations.

Throughout the process the TAR team had regular contact with the HTA, which oversees the contract
and ensure the project is delivered on time. Owing to the fact that this research feeds into the appraisal
process, it is essential that deadlines are met to ensure that decision-making can occur with the best
evidence available in a timely manner. The engagement with HTA ensures that the TAR team maintains
an independent stance in terms of approach and the evidence it chooses to use, and also in terms of
managing workload from a project management perspective. This intermediary function was highlighted
as important to the TAR team – by one of the researchers – in negotiating with NICE, if the timelines are
perceived to be too short.

There is also ongoing contact with NICE, mainly through the technical lead at NICE. Once the protocol for
the study is drafted, it is sent to NICE for comment, and cannot be finalised until it is agreed by both NICE
and the TAR team. The protocol is sent to stakeholders – including representation from manufacturers,
clinicians and patient organisations – and they are invited to an information meeting at which the protocol
is discussed. Once the research was commissioned, NICE comments on a draft version of the Assessment
Report but there is no further engagement with other stakeholders until the report is sent for consultation
before the first Appraisal Committee meeting.
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Stage 3: primary outputs from research

Knowledge
The key findings of the study were:

1. Adalimumab, etanercept and infliximab are effective treatments compared with placebo for patients
with rheumatoid arthritis who are not well controlled by conventional DMARDs, improving control of
symptoms, improving physical function, and slowing radiographic changes in joints.

2. The combination of a TNF inhibitor with methotrexate was more effective than methotrexate alone in
early rheumatoid arthritis, although the clinical relevance of this additional benefit is yet to be
established, particularly in view of the well-established effectiveness of methotrexate alone.

3. An increased risk of serious infection cannot be ruled out for the combination of methotrexate with
adalimumab or infliximab.

4. The results of the economic evaluation based on BRAM are consistent with the observations from the
review of clinical effectiveness, including the ranking of treatments.

5. TNF inhibitors are most cost-effective when used as last active therapy. In this analysis, other things
being equal, etanercept may be the TNF inhibitor of choice, although this may also depend on patient
preference as to route of administration.

6. The next most cost-effective use of TNF inhibitors is third line, as recommended in the 2002
NICE guidance.

7. Direct comparative RCTs of TNF inhibitors against each other and against other DMARDs, and
sequential use in patients who have failed a previous TNF inhibitor, are needed.

8. Longer-term studies of the quality of life in patients with rheumatoid arthritis and the impact of
DMARDs on this are needed, as are longer studies that directly assess effects on joint replacement,
other morbidity and mortality.

The sole publication from this study was the required output of a HTA journal article, omitting
commercial-in-confidence material.429 This was presented as evidence for the NICE Appraisal Committee
and published online and alongside the guidance on the NICE website. Jobanputra noted that the
research provided the opportunity for ‘major high profile journal publications . . . from the meta-analysis,
the systematic review and the modelling but we didn’t have time [to write these up], as we were doing
subsequent [HTA] assessments’. In addition, he noted that it could be difficult to publish from this type
of project, as a lot of the data were provided by pharmaceutical companies as commercial-in-confidence
reports, for which the primary sources could not be cited.

The HTA journal article was highly cited (349 times), with a normalised citation score of 19.70, and within
the top 10% in field (Figure 16).
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Benefits to future research and research use

Capacity building and career development
The study had an impact on the research career of Chen, as an early career researcher on the project,
and he has subsequently stayed within the field of HTA research. However, as he pointed out, this is a
‘double-edged sword’. The benefits have included the reputation of HTA reports, and work for NICE has
been helpful in his career development. He also highlighted the links between assessment groups that
organise workshops to learn and share skills. However, the downside is that because of the short timelines
of this type of work, all activity is focused on delivery and time between projects is limited: ‘Once it is
finished you have to move straight on to another project’. Being based in a university environment, there
are still other pressures on time, for example teaching. Therefore, outside HTA reports, Chen comments
that his CV lacked other publications, which has had an impact on his career progression.

Jobanputra became involved in TARs after attending a course run on systematic reviewing taught by
Burls and colleagues. This training enabled him to be involved with the multiple studies that the group
conducted in the area of rheumatoid arthritis, as he was uniquely placed to understand the methodology
as well as providing clinical expertise.

Targeting of future research
The effect of the study on the subsequent research agenda for the team was limited, as the choice of topic
is driven by the requirements of NICE. However, owing to the expertise developed, the team subsequently
was asked to do further assessments within the field of rheumatoid arthritis and the use of biologics. Burls
stressed that the research had influenced the way in which the team promoted the use of appropriate
trials for technology assessments. For example, as a result of this work and the expertise developed, Burls
has been involved as an expert for the NICE Scientific Advice Programme and conducted some consultancy
with the pharmaceutical sector to provide knowledge of appropriate comparators in trials.

The project team have gone on to use the model that was refined in this study (BRAM2) in other
cost-effectiveness assessments of treatments for rheumatoid arthritis, for example on the use of further
anti-TNFs and other biological treatments after the first TNF inhibitor has failed (which came out later)
such as tocilizumab. Others have used the model, and international data from Spain and Poland has also
been processed through the BRAM2 model, although it is not clear whether or not this has been used to
inform their decisions on the availability and reimbursement of specific rheumatoid arthritis treatments.

One of the weaknesses identified in this study was that there is no direct comparative evidence between
drugs in this field. Following this research, Jobanputra ran a head-to-head RCT to directly compare two
anti-TNF inhibitors assessed in this report.430 Jobanputra’s interest in conducting this research was that the
agents were widely used in practice and yet it was not clear which drug a clinician should choose as a
first option.

A further recommendation from the study was the need for long-term quality-of-life studies. These have
subsequently been conducted – although Jobanputra questioned whether or not this was the direction the
field was moving anyway and would have happened irrespective of their study.

As a result of the committee discussions and the interest in this area, registries were set up across Europe,
in Spain and Germany, and data continued to be collected by the British Society of Rheumatologists in the
UK to follow up on patients, as a way to gain long-term safety data. This was not directly an outcome of
the research but an outcome of the process into which the research fed, although continued vigilance
about potential harms was called for in the future research section of the report.
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International
In the Spanish context, the individuals who Burls engaged with had not done a systematic review before.
Subsequent to the interaction and training provided by Burls [through the Critical Appraisal Skills
Programme (CASPe)], they have gone on to do further systematic reviews, to be on Cochrane review
teams and write books about systematic reviewing. In addition, this research was picked up by the
Cochrane collaboration, led by the group in Spain, who used this study’s data extraction in their process,
and Burls was an author on the publication.431

Interface B: dissemination
The Assessment Report was used was as evidence by the Appraisal Committee in the development of the
guidance around the use of these drugs (see Stage 4: Secondary outputs/National Institute for Health and
Care Excellence appraisal committee meeting and inclusion of the report in guidance, below, for further
details of the committee process). Burls noted it was considered inappropriate for the project team to
disseminate the research. She stated, ‘Our role was not to help people understand, it was to collect the
evidence and then for NICE or the DH to disseminate’. Burls told us that this stance had ‘gradually
changed over time as the project team are in the strongest position to understand the evidence’.

All three interviewees from the study team noted the lack of dissemination around this particular study.
In one instance it was felt inappropriate, but predominantly it was a result of lack of time and the need to
move on to the next topic. Linked to this, it is important to note that as the TAR teams’ expertise is in
systematic reviewing or modelling and not the disease area, they do not follow the impact in a particular
disease area. Burls, as CI, presented the study at a number of meetings, where interested parties in other
countries wanted to understand the HTA process in the UK, and how to implement evidence-based policy.
Chen noted that attempts to disseminate the research were limited, mainly because of time constraints
on the project team. This was echoed by Jobanputra, who stated that owing to the collaborative nature of
the project it was difficult to find time to publicise it, and the different individuals were being ‘driven in
different directions’ depending on the setting within which they worked.

Stage 4: secondary outputs

National Institute for Health and Care Excellence appraisal committee
meeting and inclusion of the report in guidance
The Assessment Report was submitted to the NICE Appraisal Committee to inform the guidance
production. It is important to note that this is prior to publication in the HTA journal. The major difference
between the two reports is that there is information supplied by industry that is included in the report to
the NICE Committee but which is taken out before the final publication is made publicly available owing
to confidentiality.

The Appraisal Committee is made up of individuals from a range of backgrounds including clinicians,
lay experts, members of the NHS, statisticians, health economists and industry representatives. They would
not all have specialist knowledge of the disease area, and therefore the committee is complemented
by clinical specialists and patient representatives who attend the meetings to advise on clinical and patient
matters. The project team were invited to attend the committee meetings, and usually the modeller,
health economist, lead reviewer and the project leader are available to answer questions. In this instance,
Jobanputra and Burls were there, and other members of the project team may have attended. Between
the two committee meetings, the committee could also request clarification from the project team of
any issues highlighted (which occurred in this instance), and public consultation is conducted around the
draft NICE guidance.

The HTA TAR is the main – but not the only – source provided to inform the decision-making of the
Committee. Other sources of evidence include submissions from related professional societies,
manufacturers and patients. Chen highlighted that one of the important factors about the report is that
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‘we carry out an independent assessment’. This includes general literature, and critique of all industry
submissions. This was echoed by Garrett, stating that in a MTA ‘the independent report would usually be
the main focus for the committee’ and confirming that it was in this instance.

Jobanputra highlighted the importance of this study and the outcome of the guidance for the rheumatology
community. Therefore, there was great interest in NICE’s process. This created difficulties, especially for
Jobanputra, who was a clinician in the field. The British Society for Rheumatology (BSR) also fed directly into
NICE through a submission to the committee and provided recommendations about the use of the
new agents.

In this instance there were more than the standard format of two meetings, as additional evidence was
presented by the BSR. In addition, there was an appeal on the initial guidance from the manufacturers,
BSR, Royal College of Nursing and patient groups, as the guidance about when the drugs could be used
was more restrictive than they would have liked. In this instance the appeal was upheld and the appraisal
was split so that guidance on the use of the first TNF inhibitor was published, and the consideration of the
use of a second TNF inhibitor after the first has failed (outside the scope of the study) was returned to the
committee for a further discussion of the evidence.

Changes to guidance
Recommendations, in the form of NICE guidance, were issued in 2007, which updated the 2002 guidance
but was broadly similar. In response to the appeal outcome, the NICE decision support unit undertook a
study, using BRAM, to research the sequential use of TNF inhibitors for treating rheumatoid arthritis before
it went back to the Committee for further discussion.432 The NICE guidance on the sequential use of TNF
inhibitors resulting from the further work conducted by the decision support unit was also appealed. This
second appeal was also upheld and a new Assessment Report focusing on the sequential use of TNF
inhibitors was completed. This report also used the BRAM and was also undertaken by the West Midlands
Health Technology Assessment Group.

The HTA journal article is cited as the independent economic analysis conducted using the BRAM in the
current guidance for the treatment of rheumatoid arthritis (2010).433 It was previously cited in the 2008
version.434 Jobanputra commented that in his opinion, the guidance is adhered to broadly.

The NICE guidance published as a result of the new Assessment Report commissioned resulted in guidance
for the sequential use of biological treatments for rheumatoid arthritis, with the inclusion of etanercept,
infliximab, rituximab and abatacept for the treatment of rheumatoid arthritis. This guidance recommends
adalimumab, etanercept and infliximab as possible treatments for people with rheumatoid arthritis
who have:

l already tried methotrexate and another DMARD, and
l ‘active’ rheumatoid arthritis, as assessed by a rheumatologist on two separate occasions; people who

are treated with adalimumab, etanercept or infliximab should normally also be given methotrexate –

if methotrexate does not suit them, they may be given adalimumab or etanercept on its own.

Garrett, who was the NICE technical adviser at the time, highlighted in interview that in a MTA ‘the
independent report would usually be the main focus for the committee’. She stressed that this was the
case in this appraisal and that ‘other [submissions] are supporting evidence’.

Citations in international guidance
As described above, this is a highly cited article. The reasons given by the project team for this included the
common incidence of rheumatoid arthritis, the use of anti-TNF inhibitors as a new generation of drugs,
and the potential financial implications. An important point about the project was the use of indirect or
mixed-treatment comparison to compare therapies for which there are no direct head-to-head trials. This
project helped explore to the need for this technique, which has now become a routine method.
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On searching, we did not note that the HTA report is cited in international guidance and guidelines on
the treatment of rheumatoid arthritis. However, anecdotally, Jobanputra recognised similar elements of
guidance in Spain and Holland. It was highlighted that a barrier to tracking the work, and potentially to
the project team achieving the recognition, is that if other countries based their guidance on the study
undertaken for the HTA, or on the treatment pathway developed it in, it would reference the NICE
guidance and not the original report, which affects citations.

Moving forwards, Jobanputra stressed that such work is of its time and would not have more impact, as
the continual change as new drugs come on to the market, and others come off patent, means that there
will be cheaper alternatives, which will drive practice and guidance. Therefore, much of the impact is in the
model, which is still used to assess drugs today.

With the shift in the HTA programme to conducting STAs, there is a requirement for a manufacturer to submit
their own model for critiquing by a TAR team. There is anecdotal evidence from Burls that the BRAM model
has been used by some pharmaceutical companies in their NICE submissions for appraisals of similar therapies.

Stage 5: adoption by practice and the public

Impact on practice and patients
As a result of the NICE guidance, there was increased patient choice in the drugs available for treatment,
and clinicians can prescribe them on the NHS. It provided evidence on which points in the treatment
pathway certain drugs should be used. The availability of these drugs has a cost-effectiveness and budget
impact for health services. However, in this instance it is important to note that this was a review of the
initial appraisal. It increased the drug options available to patients, rather than providing a completely new
mechanism of treatment.

Chen highlighted the impact of this approval beyond the UK market, noting that others look to what NICE
determines owing to the transparency of the process and the speed at which they assess new medicines.

In general, the project team were not aware of the PPI involvement around the guidance, beyond the
engagement of patients and patient groups at the Appraisal Committee. Chen noted that he received
occasional e-mails from public asking his opinion on treatments, but referred them back to health
professionals. As the majority of the project team are methodological specialists (systematic reviewers
and modellers) rather than clinicians, once the project has ended they move on to a different topic and do
not follow what has happened in one specific area.

However, Jobanputra stressed that the cost of the drugs and their availability has led to a change in the
system. Prior to treatment, it is necessary to take a number of disease measurements, carried out in
pre-treatment screening. This information is entered into a database and can be audited. The services
have evolved to cope with this additional burden either through the development of specialist (biologic)
nurses who triage the patients or when a consultant manages their own case load and is responsible
for the measurement. Across the country, both of these systems are used, but it may create bottle
necks to patient treatment, and could limit continuity of care when individuals are seen by multiple
health-care professionals.
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International interaction
Internationally, Burls has used this study as an example for training decision-makers and health economists
in the set-up of HTA bodies and the use of evidence to support decision-making, building on her wider
expertise in HTA. In particular, she has been involved in projects in Poland and Hungary, where there
was a move to change their reimbursement policies for national health insurance funds to a more
evidence-based approach. As a result of conducting studies, including this one, Burls has become an
expert, able to advise on the HTA and NICE process for approval, and how other countries can conduct
the necessary assessment in their own setting.

In Hungary, Zoltan and Horvath highlighted Burls’ methodological contribution as well the contribution
to the policy around health technology appraisal and help in developing the system. However, they
stressed that there were several actors in this space and could not disentangle the Burls’ contribution
from others. Through Burls’ contribution, as well as others, Hungary was the first country in the Eastern
block to introduce monetary cost-effectiveness to reimbursement of pharmaceuticals and medical devices.
Now cost-effectiveness studies, in a Hungarian context, are used routinely in reimbursement as part of
the evidence.

In the Spanish context, the individuals with whom Burls engaged had not done a systematic review before.
Subsequent to the interaction and training provided by Burls (through the CASPe), they have gone on
to do further systematic reviews, to be on Cochrane review teams and write books about systematic
reviewing. In addition, this research was picked up by the Cochrane collaboration, led by the group in
Spain, who used this study’s data extraction in their process, and Burls was an author on
the publication.431

In addition, the BRAM model was used to pilot the guidelines for clinical audit data, and data from
Hungary was put through the model in Birmingham. However, at the time the drugs were not introduced,
as Hungary could not afford the cost of the new drugs.

Chen has shared his experience of HTA assessments conducted for NICE with the HTA agency in Taiwan.
He used this project as one of the examples to describe the general approach to evaluate evidence and
how HTA and NICE use it to formulate guidance. He now has established regular contact, and has an
ongoing relationship with the HTA agency in Taiwan.

Stage 6: final outcomes

Impact on service delivery
The NICE guidance resulting, in part, from the HTA report and the approval of these technologies, has led
to increased day-case use in rheumatology services because of the approval of infliximab. Jobanputra
stressed that this may have facilitated a change in practice such that many inpatient units shrank or were
closed. As with many things, this was not the sole factor, but these technologies were a contributing
factor to lesser use of inpatient care, which has made a positive contribution to cost saving. He also
highlighted that any of the subsequent technologies have depended on day-case services to the extent
that we had to develop community or home day-case infusion services (relatively few units in the country
have performed home infusions).

Impact on industry
Recommendations in technology appraisals are important to manufacturers, as they provide guidance on
the contexts within which drugs can be administered to patients. This therefore affects their market access,
availability of treatments and financial reimbursement. In the field of rheumatoid arthritis, Burls stated that
some subsequent appraised have used aspects of the BRAM model structure and inputs, whereas others
have used alternative models.
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Other impacts
After a review of the Institute by the House of Commons Health Select Committee in 2002, NICE
commissioned a series of internal reviews, and requested the WHO Regional Office for Europe to carry out
an external review on their methods and processes, as well as their scientific robustness.435 This project was
selected as a case study for the WHO’s external review – using this and three other TARs conducted in
2002, and extensive discussion with NICE staff, Appraisal Committee members, members of the Technical
Assessment Groups and other stakeholders. Members of the project team were interviewed to input to the
report. The report highlighted that NICE was ‘internationally a leading agency in technology assessment’,
and provides recommendations and observations on how NICE could further develop the technology
appraisal process, which was aimed at NICE and other countries with, or in the process of developing,
a similar system.

Table of payback
Payback details for this case study are provided below in Table 25.

TABLE 25 Table of payback for RA45 case study

Payback category Impacts from case study

Knowledge Production One peer-reviewed report

Adalimumab, etanercept and infliximab are effective treatments compared with placebo
for patients with rheumatoid arthritis who are not well controlled by conventional
DMARDs, improving control of symptoms, improving physical function and slowing
radiographic changes in joints

The combination of a TNF inhibitor with methotrexate was more effective than
methotrexate alone in early rheumatoid arthritis, although the clinical relevance of this
additional benefit is yet to be established, particularly in view of the well-established
effectiveness of methotrexate alone

Research Targeting and
Capacity Building

Methodology training for key team members

As a result of producing the BRAM model (refined in the study), and development of
expertise in the field of rheumatoid arthritis, the project team has undertaken subsequent
assessments for the HTA of similar drugs

Subsequent primary research, as head-to-head RCT, to directly compare two anti-TNF
inhibitors assessed in this report. This was recommended as further research

Informing Policy and Product
Development

The study was used as evidence by the NICE Technology Appraisal Committee for their
deliberations regarding the use of biologics in the treatment of rheumatoid arthritis

The report is cited as underpinning evidence in the NICE guidance on the use of anti-TNF
inhibitors in the treatment of rheumatoid arthritis

Internationally, this project has been used as an example by members of the study team
engaging with HTAs abroad to describe how HTA and NICE conduct the process in the
UK, thus informing practice overseas

Health and Health Sector
Benefits

The technology has had an impact on increasing choice for patients; that has been
facilitated by the guidelines, which created access to these drugs as to when they could
be used and as a result has increased patient choice

Drug approval has impacted on service delivery and is a factor for increased day-care use
of rheumatology services

Broader Social and Economic
Benefits

The availability of these drugs has a cost-effectiveness and budget impact for health
services
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Appendix 4.6: endovascular repair for abdominal
aortic aneurysm

Summary
Endovascular aneurysm repair is a new technique for the correction of AAA, which became available in the
1990s. Prior to that, the standard treatment was open surgical repair. Endovascular aneurysm repair is less
invasive than open repair and can be performed under a local anaesthetic. Endovascular aneurysm repair
can also be used in patients who are not in good enough health to undergo surgery under general
anaesthetic as required for open repair, as the surgery is more minor. The aim of this study46 was to
compare the efficacy of endovascular aneurysm repair with standard alternative management in patients
with large AAA in two groups:

l EVAR 1 Comparing endovascular aneurysm repair with open repair in patients deemed fit to undergo
open repair.

l EVAR 2 Comparing endovascular aneurysm repair with no intervention amongst patients fit to
undergo endovascular aneurysm repair but not open repair.

The main study was undertaken between 1999 and 2010 and has also been funded recently to continue
to follow the cohort out to 15 years post treatment. The study46 cost £901,457.65 and was led by
Professor Roger Greenhalgh at Imperial College London. The trial46 included nearly 40 UK centres at
which staff were trained to undertake the new treatment. Surgeons and radiologists worked together to
conduct the procedure, and the work was supported by the Vascular Society and the British Society of
Interventional Radiologists.

The EVAR 1 study found that endovascular aneurysm repair offered benefits in terms of 30-day operative
mortality over open repair, but that over longer time periods (> 2 years) there was little difference in
all-cause mortality between the two forms of treatment. In EVAR 2, endovascular aneurysm repair was
not found to offer any benefits over no intervention. The HTA has now funded the study team to continue
to monitor the EVAR 1 cohort out to 15 years.

The results have been cited in NICE Interventional Procedure Guidance and a NICE technology appraisal
as well as in wider international guidance on the subject. Use of endovascular aneurysm repair in the UK
and Europe has increased significantly over the last 10 years, and it is likely that this study made some
contribution to these increases in uptake. This study in particular was influential for three main reasons.
First, it is the only one of the four large-scale studies of endovascular aneurysm repair that has included
long-term follow-up to measure the reliability of endovascular aneurysm repair over 10 years and more.
Second, it is the only study that has looked at patients who were not fit for open repair, but who may be
fit for endovascular aneurysm repair. Finally, the economic analysis that was included made the study
particularly useful in considering the implementation of the treatment in the UK health system.

Introduction to case study

Background

Scientific background
Abdominal aortic aneurysm is a condition in which the aorta, which is the main artery that leaves the heart
and travels down towards the legs, starts to bulge and expand at a section just below the diaphragm,
level with the navel. In this region, the aorta normally measures about 1.5–2.5 cm in diameter but, with
this condition, can grow much larger and in extreme cases can rupture, requiring an emergency operation
and often resulting in death (approximately 80% mortality).436 When the study started, the prevalence
of AAA was around 5% in men aged > 65 years437 and it tends to increase with age,438 but is far less
common in women.439–441 There is no proven medical therapy to cure or slow the growth of the aneurysm
and surgical correction remains the only course of treatment.442 Previous work has shown that it is safe to
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delay surgical intervention until the aorta exceeds 5.5 cm in diameter, above which the probability of
rupture increases markedly.443

Around 1990, a new technique became available for the correction of AAA: endovascular aneurysm
repair.444,445 Prior to that, the standard treatment was open surgical repair, which had been used since the
late 1950s. Endovascular aneurysm repair is less invasive than open repair and can be performed under
a local anaesthetic.446 This results in a shorter recovery time and a better chance of surviving within the
first 30 days after the procedure.447 However, problems following the operation are more likely and may
require further small procedures to correct them.446 Endovascular aneurysm repair can also be used with
patients who are not in good enough health to undergo surgery under general anaesthetic as required for
open repair, as the surgery is more minor.446

The aim of the study was to compare, in two groups, the efficacy of endovascular aneurysm repair with
standard alternative management in patients with large AAA:

l EVAR 1 Comparing endovascular aneurysm repair with open repair in patients deemed fit to undergo
open repair.

l EVAR 2 Comparing endovascular aneurysm repair with no intervention amongst patients fit to
undergo endovascular aneurysm repair but not open repair.

Chief investigator’s background
Professor Roger Greenhalgh was the CI for this project. At the time the research was conducted he was
(and remains today) Emeritus Professor of Surgery and head of Imperial College Vascular Surgery Research
Group. He was trained as a surgeon and still considers himself as such, saying that he was ‘attracted to
surgery, to do difficult surgery’. Indeed, he was one of the pioneers of the endovascular aneurysm repair
technique in the UK, conducting the first endovascular aneurysm repair in the UK, with an international
expert, Parodi, in 1993. However, he also had good problem-solving skills and so developed an interest in
research. According to Greenhalgh, because of his practical surgical experience, he was ‘very driven to
only do research that would have a big impact on patient management’ and was ‘not interested in having
a lot of papers’. Prior to the EVAR trial,46 Greenhalgh had been involved in the UK Small Aneurysm Trial
(UKSAT),443 which was a MRC- and British Heart Foundation-funded study investigating whether or not the
AAA diameter threshold of 5.5 cm was a safe size to consider surgical correction of the AAA. This trial443

found that it was safe to delay surgery until the AAA grew to 5.5 cm, and the findings, published in 1998,
were important for AAA screening.

The case study approach
The case study was conducted based on interviews and document review. Four interviews were conducted,
including with the CI, as detailed in Table 26. Documents reviewed included the key publications from the
study, publications from other endovascular aneurysm repair trials, relevant systematic reviews and clinical
guidelines, CVs of the project team members (where available) and the National Vascular Registry.

TABLE 26 Interviewees for EVAR case study

Interviewee Reason for interview

Roger Greenhalgh CI

Jonathan Beard Trial Management Committee; President of the Vascular Society, and Consultant Vascular Surgeon,
at the Sheffield Vascular Institute

Louise Brown Trial manager and statistician; Senior Statistician at the MRC CTU at University College London

Robert Sayers Senior trainer at one of the trial centres; Professor of Vascular Surgery, University of Leicester, and
Honorary Vascular/Endovascular Surgeon, University Hospitals of Leicester NHS Trust
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Stage 0: topic/issue identification
A number of key factors influenced the research team’s decision to work in this area, as detailed in Box 6
and described below.

Clinical use of the technique
Endovascular aneurysm repair first came to attention in 1991 and was pioneered by Volodos et al. (1991)444

in the Ukraine and Parodi et al. (1991)445 in Argentina. The first report on the use of EVAR in an emergency
situation was published in 1994.448 According to Greenhalgh, between 1991 and 1996 there was increasing
evidence that a commercial interest in this technique was emerging as various companies tried to make
an appropriate commercial device. Professor Coats also explained that there was increasing use of the
technique from the mid-1990s at some of the larger centres in the UK. In this context, it became clear to
the project team that a trial would be necessary and the team proposed such a trial in 1996 and made
plans to apply for funding, which was ultimately awarded by the HTA in 1999.

Registry data
An important factor in the identification of the topic and formulation of the approach for this work was
the prospective voluntary Registry of Endovascular Treatment of Aneurysms (RETA), which was set up as a
joint initiative by the Vascular Society and the British Society of Interventional Radiology in 1996. Guidance
was issued (at a national level in the UK) that EVAR should be conducted only if data were then submitted
to the RETA registry. Although it was not compulsory, the registry data were fairly complete. Based on
sales data, the registry captured data on approximately 85% of procedures. The registry ran for 5 years,
with the EVAR trial proposed in the third year, with the power calculations and design informed by the
results of the RETA registry, which also provided evidence on the need for the study.

Chief investigator’s previous experience
As described above, the CI was one of the first clinicians to use the EVAR technique, and was interested in
addressing topics of clinical significance. He also had previous experience conducting a trial in this field
based on his work on the UKSAT.443

Interface A: project specification and selection
The CI for this project was Professor Roger Greenhalgh; the co-investigators were Professor David Allison,
Professor Sir Peter Bell (Leicester University), Professor Martin Buxton (Brunel University), Professor Peter
Harris (Royal Liverpool & Broadgreen University Hospitals NHS Trust), Mr Brian Hopkinson (University of
Nottingham), Professor Janet Powell (Imperial College London), Professor Ian Russell (Swansea University)
and Professor Simon Thompson (University of Cambridge). The proposal was submitted to only the HTA
programme (not to any other funders) but, nonetheless, some time elapsed between the proposal being
submitted (1998) and the project starting (1999). The work was entirely funded by the HTA.

An important element of the project selection and specification process was a meeting between the HTA
and a number of the members of the proposed project team, chaired by Professor Sir Miles Irving. A range
of experts including clinicians, statisticians and health economists were in attendance. At this meeting, the
approach to conducting the trial successfully at a national level was discussed. It was clear that the HTA
was supportive of the idea from the outset, and the CI suggested that the interaction with the HTA in
refining the project approach was very beneficial.

BOX 6 Key influencing factors

1. Clinical use of the technique.

2. Registry data.

3. CI’s previous experience.
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There was no patient interaction in the development of the project approach, which was not required at
that time.

It is perhaps worth noting that although several other trials have been conducted internationally
addressing the question investigated in the EVAR 1 trial – the comparison of EVAR to open repair – no
other trials have been conducted echoing the EVAR 2 study, i.e. comparing EVAR to no intervention for
those who are not fit to undergo open repair.

Stage 1: inputs to research

Financial
The initial study was undertaken between July 1999 and July 2005, with funding of £755,452.35. The
study subsequently received a further £901,457.65 to extend the study to March 2012, and has also
received another extension to follow the cohort for 15 years post treatment, with an additional
£459,553.20 of funding. All of the funding was from the HTA programme.

Collaborators and supporters
The trial included nearly 40 UK centres at which staff were trained to undertake the new treatment.
Surgeons and radiologists worked together to conduct the procedure, and the work was supported by the
Vascular Society and the British Society of Interventional Radiologists. The vascular and radiology societies
kept a registry of EVAR usage, which was useful in order to monitor the performance and learning curves
of the participating centres.

Requirement to participate
An important input to the project was an idea developed by Sir Miles Irving of the HTA programme. He
recognised the importance of linking funding of EVAR devices with participation in the trial. Thus any
centre that wanted to use the EVAR technique had to be part of the EVAR trial, otherwise they would not
receive governmental funding for the devices. The trial was also made easier to run by stating that the
same funding would be received by participating centre whichever EVAR device they preferred to use.
Because of this, recruitment into the trial ran ahead of schedule and the team were able to specify a
training programme for participants.

Expertise of the team
The key members of staff involved in the study were Dr Louise Brown, the trial manager and statistician;
Professor Roger Greenhalgh, the CI; Professor Janet Powell, a co-applicant who was also involved in
leading the study; and Professor Simon Thompson, a co-applicant who oversaw the statistical analyses.
However, there were many other researchers involved in the work, as well as a significant number of trial
coordinators and staff at the recruiting centres.

Greenhalgh is an academic vascular surgeon with many years of relevant research experience that brought
particular expertise to the clinical interpretation of the study and how to engage the clinical community to
ensure a success. He was very much involved in promoting the trial and made significant academic input to
its design.

Powell is a vascular biologist/pathologist who also has a lot of experience of vascular surgery and is well
known in the vascular surgery community. She was key, along with Greenhalgh, in driving the structure of
the studies. Her role was particularly in the day-to-day running of the study. She was also involved in the
UKSAT,443 alongside Greenhalgh and Brown.

Brown was the trial manager and statistician for this work, and had initially worked as the trial manager
for the UKSAT,443 but subsequently became more involved in the statistical analysis and completed her
training in medical statistics during the completion of the EVAR trials. Brown moved off the project to
her current position at the MRC CTU at the end of 2010.
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Thompson was based in Cambridge and was less involved in the day-to-day running of the study, but was
very much involved in quality review of the work and oversight of the statistical analyses, which were
performed by Brown.

Stage 2: research process
Surgeons and radiologists needed to work together to conduct the EVAR procedure, and this requirement
alongside other technical requirements (e.g. for equipment such as good X-ray and good computerised
tomography scan facilities) meant that the number of centres involved was limited to just over 40
(compared with 98 for the UKSAT443).

The process of conducting the research had to be thought out in advance very carefully. One challenge
that the team faced was that some centres joined the trial in order to get the government funding for
EVAR, already thinking that EVAR was preferable to open repair. There was therefore some risk that they
would therefore not always conform to the randomisation. This was particularly problematic for the
EVAR 2 study, where some considered it ‘unethical’ not to offer EVAR to all patients.

The CI praised the interaction with the HTA over the course of the project as beneficial, with the HTA
team being supportive and responsive throughout. In particular, the HTA’s willingness to fund extended
follow-up out to 15 years – which was not done for the other three studies conducted internationally – is
praised. However, it was noted that there has been a marked increase in bureaucracy over the duration of
these studies. In particular, the contracting phase to start up the follow-on work (to cover follow-up out to
4 years) was delayed by 1 year due to contractual and bureaucratic obstacles. Changes in practice in the
NHS were also noted by the CI. He suggested that there were some difficulties around the follow-up for
patients in the later work, with some centres suggesting that research money should be available for
general practitioners (GPs) to cover the follow-up costs but that money was not accounted for in the grant
funding received. Because of NHS funding shortages, the team perceived that there is less willingness to
engage in research than there was 5 years ago, so follow-up on longer timescales is becoming increasingly
difficult. It proved necessary to apply for relevant Hospital Episode Statistics data to achieve optimal
follow-up.

Stage 3: primary outputs from research

Knowledge
The findings were published as a HTA report in 2012446 and additionally through 18 other publications.447,449–465

which were extremely highly cited as set out in the bibliometric information in Figure 17.

The primary outcome studied was mortality (operative, all-cause and AAA related). In 2004, the first results
of the study were published covering 30-day mortality, in which EVAR performed better, with operative
mortality rates of 1.8% compared with 4.3% for open repair.447 However, this clear benefit was lost over
longer timescales, as shown by results published in 2005, which showed no significant difference in
all-cause mortality between the two groups over 2 years.461 The EVAR procedure was more expensive
than open repair (mean difference £1177) and given the lack of any difference in outcomes, was not
found to be cost-effective, but the model was sensitive to specific assumptions.446 The study also looked
at outcomes over the longer term. Using a measured design to determine aneurysm-related (rather than
all-cause) mortality, EVAR performed better than open repair over the first 5 years of follow-up, but,
at around 6 years postoperatively the differences between the groups became insignificant. The study has
so far followed up patients to 10 years and has found that aneurysm-related mortality is similar for both
groups over that timescale.454 In EVAR 2, the 30-day operative mortality was 7.3% in the EVAR group, but
the EVAR group later demonstrated a significant advantage in terms of AAA-related mortality, but this
became apparent only after 4 years.462,465 However, this advantage did not result in any benefit in terms of
all-cause mortality. Overall, as EVAR was more expensive than no intervention (mean difference £10,222),
it was not found to be cost-effective.446
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According to members of the project team, there is some debate as to whether or not it is more
appropriate to consider AAA-related mortality or all-cause mortality. Critics might suggest that EVAR is
not beneficial, as it is not shown to reduce all-cause mortality. However, the alternative perspective is that
it is not intended to treat all potential health risks for what, it should be noted, is a cohort of elderly men
(of patients receiving either EVAR or open repair, 97% were aged > 60 years, 73% were aged > 70 years,
and 87% were male).466 Often they will die of unrelated conditions and it is debatable whether or not
these should be considered as part of the outcomes for this intervention.

Several other trials have been conducted internationally, addressing the question investigated in the
EVAR 1 trial: the comparison of EVAR to open repair. However, no other trials have been conducted
echoing the EVAR 2 study: i.e. comparing EVAR to medical management for those unfit to undergo open
repair. The other trials conducted, which are comparable to EVAR 1, are summarised below.

l The Dutch Randomised Endovascular Aneurysm Management (DREAM) trial A trial using a similar
protocol to EVAR 1 based in the Netherlands, based on 351 patients across 24 Dutch and four Belgian
hospitals. Started soon after the EVAR trials, this study has published results on operative mortality and
longer-term outcomes, with similar findings to the EVAR 1 trial.467–469

l The French Anévrisme de l’aorte abdominale, Chirurgie versus Endoprothèse trial According to
Greenhalgh, this study was hampered by both bureaucratic delays to start-up, and the favourable
30-day mortality results from the EVAR 1 and DREAM trials in terms of recruitment. It began in 2003
but closed in 2008 after recruiting just over 300 patients. The results, in contrast with the other three
trials, suggested no difference in operative mortality between the open and the endovascular repair
arms, 0.6% versus 1.2%, respectively.470

l Open Versus Endovascular Repair trial A US trial recruiting across 43 centres through the Veterans
Affairs program, this study looked at a slightly younger, fitter population than the EVAR trial, between
2002 and 2008, with operative mortality and 2-year outcomes published in 2009,471 and long-term
results released in 2012.472 The study found no significant difference in the primary outcome of
long-term, all-cause mortality between the EVAR and open repair, with the short-term survival
advantage seen for EVAR fading over the long term.

The HTA programme has now funded the study team to continue to monitor the cohort out to 15 years.
None of the other three large trials conducted have followed up for this length of time so the study is
important in terms of looking at the long-term outcomes following EVAR compared to alternative
treatment approaches and potential long-term complications.

The key contribution of this study therefore is to show whether or not EVAR is safe over the long term.
Although it is not found to be cost-effective in these studies when looking at mortality as a key outcome,
it is still being used more widely. This is partly because, as described above, the use of all-cause mortality
as an outcome for this group could be debated. However, it is also partly because EVAR is typically
preferred by patients. This is because it is less painful and can be done under local anaesthetic – it is not
major surgery in the same way as open repair. So given this preference and that EVAR is likely to be
increasingly used for other reasons, such as commercial pressures, it is important to confirm whether or
not it is stable and reliable over the long term. Training is required to conduct the procedure. As part of
the trial, the research team looked at the number of operations needed as part of the training procedure
and concluded that this number is around 30–40 operations. This means an investment in training is
required for effective implementation. However, given that the operations are increasingly being carried
out in a limited number of high-volume centres nationally, this is becoming less problematic.

As noted above, the EVAR 2 trial was the only trial comparing EVAR to no intervention for patients who
were unfit to undergo open repair. However, there were some challenges with this trial. As described in
the previous section, there was some crossover between randomised groups, i.e. individuals who were
randomised not to have treatment then ended up having it anyway. Some suggested that there was also
not a very clear definition of what is considered ‘unfit’, and this was particularly criticised in the USA.
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Finally, the trial design was based on American national history data on rupture by size of aneurysm.
In the EVAR 2 trial, the rupture rate was not as high as expected, which meant that the trial might have
been underpowered. Because of these issues, and potentially also because the findings of this study
contradicted the assumptions or expectations of some vascular surgeons, uptake of these findings has
been more problematic, particularly in the USA.

Benefits to future research and research use

Capacity building and career development
There is no clear evidence of impact of the study on the CI, Roger Greenhalgh, who was already a
well-established researcher at that time. Indeed, Janet Powell, Louise Brown and Roger Greenhalgh all had
similar roles in the prior UKSAT.443 Since the study, Powell has received a lifetime achievement award from
the Vascular Society (in 2012) but this is probably for her wider work, not just the EVAR study. Greenhalgh
was made Honorary Fellow of the British Society of Interventional Radiology in 2006, and received a
Honorary Fellowship from the Royal College of Surgeons Ireland in 2007, along with many other honours
over the period 1999 to the present, although again the extent to which this can be attributed to this
work is not clear. One of the other study researchers, Thomas Wyss, won the European surgical
association’s first prize for a publication in 2010 in the Annals of Surgery based around these data.452

During the completion of the EVAR Trials, Louise Brown moved more into statistical analysis and away
from trial management, which is reflected in her subsequent career path and training as a qualified
medical statistician. This was in part through some of the opportunities offered within the study, but also
due to her part-time studies conducted alongside this work.

Brown outlined two other capacity-building contributions made by the study, which were not directly
related to the careers of the key study members. The first was wider capacity-building opportunities for
others working at Imperial College London in terms of learning how to set up and run trials in this area,
through mentoring and observation with members of the study team who had previously run the UKSAT443

and were quite experienced. This reflects a wider issue that Brown raised, which was that large multicentre
randomised trials were not commonplace in the vascular surgery community until the 1990s, and
Greenhalgh and Powell, along with others, were one of the early groups to gain a lot of experience in
conducting trials in this field. As such, they became a source of knowledge and advice for others in
vascular surgery. Second, Brown also notes that several research fellows were involved in the work,
looking, for example, at data on secondary outcomes, and that this research helped them to achieve their
MD or MS qualifications. In particular, she notes that several fellows came from the University of Bern in
Switzerland to work with them and this relationship developed such that they had a semi-regular
sabbatical year arrangement with a group of researchers there, allowing fellows to come and work with
the data they had available and learn from their trial design and management practices.

Targeting of future research
The HTA has now funded the study team to continue to monitor the cohort out to 15 years. None of the
other three large trials conducted has been followed up for this length of time, so the study is important in
terms of looking at the long-term outcomes following EVAR compared with alternative treatment
approaches and potential long-term complications.

The team that conducted the EVAR study have now received the data from the other three trials that
have been conducted and have been funded by the HTA programme to conduct an individual patient
meta-analysis across all four trials. They hope that this larger data set will allow them to look in more detail
at when and how complications occur to try and understand how the risk of uncommon but devastating
complications can be minimised.

The HTA are also funding a further follow-on study stemming from the EVAR trial looking at whether or
not EVAR should be performed in an emergency situation. This study, the IMPROVE473 trial (Immediate
Management of Patients with Rupture: Open Versus Endovascular Repair), is a RCT looking at the use of
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EVAR compared with open repair for patients with a ruptured aneurysm, covering the influence of a range
of factors including the time and manner of hospital presentation, fluid volume status, type of anaesthesia,
type of endovascular repair and time to aneurysm repair. The primary outcome measure is 30-day mortality
and the study is focused on patients with a proven diagnosis of ruptured or symptomatic AAA. This study
is led by Janet Powell, who was involved in the EVAR study, and others, such as Greenhalgh, are also
involved in the project. The 30-day results have already been published and show that EVAR offers no
benefits over standard care.473 Patients are now being followed up out to 12 months.

Interface B: dissemination
Dissemination efforts focused on academia and practitioners. The first route for dissemination was through
publication in high-circulation journals. The work was published in journals such as the New England Journal
of Medicine, The Lancet and Annals of Surgery. The work was also presented extensively at conferences and
seminars, nationally and internationally, covering most of the major events in the field at the time. The work
was presented at events in the USA and Australia in particular, but also in other countries. Examples include
meetings of the American Society for Vascular Surgery, the Cardiovascular and Interventional Radiology
Society of Europe and the European Society for Vascular and Endovascular Surgery. In the UK the relevant
national society meetings (the Vascular Society and the British Society of Interventional Radiology) were
important forums at which the work was presented. However, communication in the UK was thought to be
in some sense less important, as most of the relevant members of the surgical world in the UK were involved
directly in the study. There were no significant differences in terms of the findings between groups so most
people were easily convinced by the findings. It could also be argued that in terms of EVAR 1, the findings
were easy for practitioners to accept, as the trial confirmed their expectations that EVAR offered benefits
over open repair. It was more challenging, perhaps, according to interviewees, to convince practitioners in
the USA that the results, particularly with regard to the EVAR 2 study, were correct. Other dissemination
routes described by the team include a video demonstrating the process of conducting an EVAR procedure,
a front-page article on the paper Vascular News (of which Greenhalgh is Editor in Chief) and inclusion in
relevant society newsletters. No extra funding was received from dissemination from the HTA programme
or elsewhere. Typically, invited speaker costs were paid by the event organisers.

Stage 4: secondary outputs
The NICE Interventional Procedure Guidance (www.nice.org.uk/guidance/ipg163/documents/interventional-
procedure-consultation-document-stentgraft-placement-in-abdominal-aortic-aneurysm) (issued 2006) states that
‘current evidence on the efficacy and short-term safety of stent–graft placement in abdominal aortic aneurysm
appears adequate to support the use of this procedure’ based largely on the EVAR data, supplemented by a
systematic review.474 The guidance calls for more data on long-term outcomes. Similarly, a NICE technology
appraisal (in 2009) (www.guidance.nice.org.uk/ta167) suggests that ‘Endovascular stent–grafts are
recommended as a treatment option for patients with unruptured infrarenal AAAs, for whom surgical
intervention (open surgical repair or EVAR) is considered appropriate’, echoing the findings of the EVAR study.
Here, EVAR 1 was one of four trials used as evidence on EVAR compared with open repair; EVAR 2 provides
the only evidence on a comparison with non-surgical management. EVAR was one of two main sources of
economic data. This impact on UK guidance may have been partly facilitated by Greenhalgh’s involvement in
the guidelines committee for the guidance produced in 2009. The work has also been cited in international
guidelines including those of the European Society for Vascular and Endovascular Surgery475 and the American
Society for Vascular Surgery,476 as well as a number of systematic reviews in the area,477,478 including a recent
HTA programme-funded review.479

This study in particular was influential for three main reasons. First, it is the only one of the four large-scale
studies of EVAR that included long-term follow-up to measure reliability over 10 years and more. Second,
it is the only study from that group that looked at patients who were not fit for open repair but who may
be suitable for EVAR. Finally, the economic analysis that was included made the study particularly useful in
considering the implementation of the treatment in the UK health system.
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The work may have also had some impact on industry, which now produces the stents needed for the EVAR
procedure. Devices are no longer home-made and are produced by four main suppliers (Cook, Medtronic,
Gore and Vascutek) in what is estimated to be a global market for EVAR devices of approximately US$1.4B
(according to a specialist EVAR device producer, Lombard Medical).480 Depending on the extent to which
uptake in the UK and other countries can be attributed (at least in part) to this work, part of that industry
stems from these findings. According to interviewees, industry has modified the devices in response to some
of the challenges demonstrated through research. For example, in response to evidence of device leakage,
in some cases leading to high mortality levels, published in 2010, companies have since made adjustments
to the devices to try and prevent this problem from occurring.

Stage 5: adoption by practice and the public
The usage of EVAR has increased dramatically, with evidence of a spike in use across Europe coincident
with the publication of the key results from this study (in 2004, 2005 and 2010). In these years, a 14% or
higher year-on-year increase in the use of EVAR was seen, with as high as 39% increase in 2004–5
(Roger Greenhalgh, 2014, personal communication).

In the UK, data from the National Vascular Registry show that EVAR was being used for 66.8% of cases for
elective infra-renal AAA repair by 2012 (and 62.1% in 2010, 65.9% in 2011). Mortality rates before discharge
were also favourable, at 0.8% for EVAR compared with 3.8% for open repair, although longer-range data
are not available. The average length of stay was also shorter for EVAR patients, with a median of 4 days
compared with 9 days.481 Over a longer time range, between 2008 and 2012, 60% of patients undergoing
elective treatment for AAA received EVAR in the UK, with mortality before discharge of 0.9% for the EVAR
group compared with 4.1% for the open repair group.466 The available data in the National Vascular Registry
suggest that EVAR rates were much lower in the UK as recently as 2006–8, although the data over this period
are less complete (EVAR accounts for 29% of procedures in 2006, and 44% in 2007 and 2008).482

Uptake in the UK has been influenced by reconfiguration of vascular surgery services over the last few
years. Owing to inequitable provision, there was a government-level decision to focus services into a
limited number of high-volume centres reflecting, more widely, the observation that outcomes in such
centres are typically better.483 In parallel to that, the Vascular Society has introduced a quality improvement
programme for aortic surgery since 2009, part of which is the recommendation that centres that are
unable to offer EVAR as a treatment option should be able to show that they could refer patients to
another centre for that treatment.484 The overall result is that these larger centres all now need to be able
to (and do) offer EVAR as a treatment option (as centres will not want to send work away). This has been
a significant enabler in the uptake of the new technique. Because, as shown in the study, a reasonable
level of training and experience is required to conduct EVAR, and it requires both a vascular surgeon and a
radiologist to conduct, it may have been more difficult to introduce at smaller, lower-volume centres.

One potential barrier to uptake was cost. During the trial, the trial covered the costs of the devices.
Once the trial finished, money had to be found from elsewhere to cover the device cost to use EVAR. This
potentially would have deterred uptake if it had not been for the wider reconfiguration process as
described above, which meant that if a centre could not offer EVAR, they had to send patients away,
which would be even more costly. It was also suggested at interview that although the cost of EVAR
devices are higher, there are cost savings in terms of bed occupancy so the overall financial picture is
not clear.

Another factor suggested at interview as influencing the uptake of EVAR is the fact that vascular surgeons
now have to publish their outcomes across the country. That makes it very desirable to reduce aortic
mortality levels, and using EVAR is one way to do that.
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Finally, the results of the EVAR 1 trial matched patient preferences, which made uptake much more
straightforward. The procedure is much less invasive and less painful. As well as matching patient
preferences, it was also what industry wanted to hear, and what the proponents of the technique
among the surgical community want to hear. There was the suggestion at interview that if the study
had produced clear findings to show that open repair was the better approach, the message might
have been less readily accepted and adopted.

It should also be noted that despite all centres being required to offer EVAR, there are still significant
variations in practice across the country. Although average levels of use are around 65%, there are some
centres that are using EVAR in around 85% of cases. This raises questions of off-label use of the devices
and adjunct procedures. As Beard noted:

It raises questions of whether [some centres] are implanting grafts outside instructions for use, off
label. That’s a real issue because the EVAR trial had to be on IFU (instructions for use) but subsequent
analysis showed a lot of cases in some centres outside IFU. That affects long-term outcomes in terms
of reintervention rates.

There is evidence that off-label use has become a fairly significant issue in the USA, which means that
there is likely to be the need for significant levels of reintervention in the future.485

Stage 6: final outcomes
There are several benefits to patients having EVAR compared with open repair, where the treatment is
appropriate. The first is that the procedure is less painful and can be done under local anaesthetic – it is
not major surgery in the same way as open repair. Over the short to medium term at least, outcomes in
terms of mortality are also better, as outlined above. There are some potential negatives, such as the need
for surveillance scans, which can be inconvenient if that involves significant travel. Over the longer term,
the benefits are less certain in terms of outcomes, which reinforces the importance of the ongoing work.

In terms of cost-effectiveness, the analysis in the study suggests that EVAR is not more cost-effective than
open repair, as the improvement in outcomes and the increased cost effectively cancel each other out.
However, these cost-effectiveness calculations were questioned by several interviewees for two main
reasons. First, the calculations are based on follow-up using CT scanning, which is expensive and
potentially dangerous. Now a significant proportion of patient follow-up is conducted using ultrasound,
which is much less expensive. Second, although the devices are more expensive, the length of stay
following treatment by EVAR is significantly shorter, and the cost of an intensive treatment unit
bed is relatively high. Overall, this means that it is difficult to make any clear estimation of whether
or not the increased use of EVAR has positive or negative impacts on the health system from an
economic perspective.
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There have been clear economic benefits of increased use of EVAR for those companies that produce the
devices. There is some evidence, as stated in the previous section, that this is at least partly attributable to
the EVAR trials, at least in Europe, so it is likely that the study made some economic contribution through
this route.

Table of payback
Payback details for this case study are provided below in Table 27.

TABLE 27 Table of payback for EVAR case study

Payback category Impacts from case study

Knowledge Production Eighteen publications including many in high-profile journals

Evidence on use of EVAR in patients unfit for open repair, which has not been replicated

Long-term follow-up for patients undergoing EVAR in place of open repair, which is not
replicated elsewhere

Evidence that EVAR offers advantages over open repair in terms of short-term mortality as
seen in other trials, but all-cause mortality advantages are not sustained in the long term

Research Targeting and
Capacity Building

European surgical association’s first prize to Thomas Wyss

Follow-on funding received for the study team to follow up to 15 years, and to conduct
patient subgroup meta-analysis across all trials of EVAR vs. open repair

A largely similar team is conducting the IMPROVE trial, a RCT looking at the use of EVAR
compared with open repair for patients with a ruptured aneurysm

Informing Policy and Product
Development

Provided some of the key evidence for NICE Interventional Procedure Guidance and a
NICE technology appraisal advising that the technology can be used

Cited on international guidelines including those of the European Society for Vascular
Surgery and the American Society for Vascular Surgery

Health and Health Sector
Benefits

Evidence of increase in use at the European level, which seems to align in terms of date
with the release of key publications from this study

Increased uptake in the UK, although this might have been supported by wider factors
around reconfiguration of services

Broader Social and Economic
Benefits

Increased use of EVAR brings benefits for EVAR device manufacturers, which can at least
partly be attributed to this study

EVAR is typically preferred by patients as less invasive and painful, although there are
some down sides in terms of follow-up requirements
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Appendix 4.7: accurate, practical and cost-effective assessment
of carotid stenosis in the UK

Summary
Through a response to a call from the HTA, Wardlaw and colleagues conducted a study to review different
mechanisms for diagnosing blockages in blood vessels feeding the brain, with the aim of reducing the risk of
stroke. They conducted a systematic review and modelling to determine whether or not novel non-invasive
treatments were as effective as the traditional (invasive) therapy. Results showed that the non-invasive
treatments were cost-effective, and highlighted that the treatment of choice depended on availability and
familiarity with the procedure. The results have been included in guidance internationally including in the UK,
Canada, USA and Australia. The reduction in strokes is estimated to have saved the NHS £30M annually
through reduced admissions and care costs. Data from this analysis were also used in a further HTA study on
the use of magnetic resonance brain imaging in stroke prevention, published in 2014.486

Introduction to case study

Background

Scientific background
The carotid artery is the large vertical artery running from the aorta towards brain. A sticky deposit (plaque)
often builds up where the artery divides at the base of the neck. This build-up narrows the artery and if
pieces of the plaque break off and travel up the artery to the brain it can block circulation and cause death
of brain tissue. The build-up can be prevented by treatment with drugs, but, in more severe conditions,
surgical intervention can be required. This procedure can reduce the risk of stroke, in particular among those
at risk after a transient ischaemic attack (TIA). This is a brief episode of neurological dysfunction resulting
from an interruption in the blood supply to the brain or the eye, sometimes as a precursor to a stroke.

Accurate carotid imaging is used to assess the level of plaque and it is important to avoid operating on
patients with less severe narrowing, i.e. in cases where the risks of surgery may outweigh the benefit.

Chief investigator’s background
Dr Joanna Wardlaw is a clinical academic, splitting her time between her role as a NHS consultant in
neuroradiology and investigating the causes of stroke and brain vascular disease.

The case study approach
The case study was randomly selected to investigate an example of impact from a study funded as an
evidence synthesis through the HTA. As shown in Table 28, two individuals were interviewed for this case
study: the CI and the modeller on the project.

TABLE 28 Interviewees for Carotid Stenosis case study

Interviewee Reason for interview

Joanna Wardlaw CI

Matt Stevenson Conducted modelling on the project
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Stage 0: topic/issue identification
The call for proposals for research on the topic of carotid stenosis was released by the HTA programme.
It was an open competitive call. The following research question was identified by the Diagnostic
Technologies and Screening panel: ‘What is the best method or combination of methods for assessing
carotid artery stenosis?’.

We have identified two key factors that influenced the research team’s ability to work in this area and the
need to commission this research, as detailed in Box 7 and described below.

Project teams’ disease and methodological expertise
The authors constituted a panel of experts in stroke, imaging, vascular surgery, statistics and health-
economic modelling. Individuals from different clinical settings were members of the team, to ensure that
practice across settings was taken into account in the study.

Change in availability of technology
Carotid stenosis was originally measured using intra-arterial angiography (IAA), which is a risky invasive
procedure. In the 1990s less-invasive imaging tests – ultrasound, magnetic resonance angiography (MRA),
computed tomographic angiography and contrast-enhanced MRA (CE-MRA) – were becoming available.
However, there was a lack of evidence on whether or not any of these procedures should be used over the
established IAA procedure.

Interface A: project specification and selection
The application was submitted by Joanna Wardlaw, approved, and then the team commenced work.
Wardlaw did not remember there being specific feedback on the application process in this instance, but
noted that the HTA required an interim and final report during the course of the study.

Stage 1: inputs to research

Expertise
The authors were a panel of experts in stroke, imaging, vascular surgery, statistics and health-economic
modelling. Individuals from different clinical settings were members of the team, to ensure that practice
across settings was taken into account in the study. As Stevenson phrased it:

As Health Economists, certainly the way we work [for HTA], is that a lot of the time we come in, learn
as much as we need to know about the disease to make the model have face validity and be clinically
plausible, which is why there is always clinicians involved, we use our maths skills to make the model,
turn the handle and write up the results.

He emphasised that the modellers’ role is to design and build models to a specific specification: ‘You need
to learn new things [about disease areas], but you are an expert in building the models.’

BOX 7 Key influencing factors

1. Project teams’ disease and methodological expertise.

2. Change in availability of technology.
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Funding
Funding of £110,572 was provided by the HTA. Wardlaw felt that the project was underfunded, and with
additional resources it could have been written up and published quicker. In particular, she linked the
funding of the study to its impact, and felt that more generous funding would have been appropriate
because of the monetary impact on changing practice (see Stage 5: Adoption by practice and the public).
The funding was obtained in August 2003 and the report was published in 2006.

Techniques
Stevenson and the team, headed by Alan Brennan from the University of Sheffield, brought modelling
expertise to the project. Stevenson had not worked on carotid artery stenosis previously (or since).

Stage 2: research process
The project aimed to determine the cost and benefits of the different techniques to enable comparison,
and to understand the accuracy of the procedures. Using a combination of clinician knowledge,
complemented by health economists and modellers, they developed a range of scenarios around the
different machinery available in different hospitals. This was facilitated by the clinical members of the team
who spanned a number of locations within the UK. They also reviewed scenarios, such as if the initial
examination was conducted by a technician without medical content knowledge. In these instances, if you
wanted a second opinion, which technique should you use?

As summarised in the HTA journal article, the aim of the study was to assess the use of less-invasive
imaging techniques against the standard test through the following steps:

l The accuracy of less-invasive carotid imaging was systematically reviewed and supplemented by
individual patient data from primary research and audit studies in the UK.

l A systematic review of the costs of less-invasive tests, outpatient clinics, endarterectomy (the gold
standard invasive technique) and stroke was performed.

l A model of the process of care following a TIA or minor stroke was developed, populated with data
from stroke epidemiology studies in the UK, effects of medical and surgical interventions, outcomes,
quality of life and costs.

l A survey of UK stroke prevention clinics provided typical timings for imaging.
l Some 22 different carotid imaging strategies were evaluated for short- and long-term outcomes,

QALYS and net benefit.

The research took approximately 18 months to 2 years to complete. Funding was awarded in August
2003, and the monograph published in 2006. Different members of the team were responsible for
different elements of the study:

l Joanna Wardlaw (CI) responded to the HTA call, conceived the project, wrote the outline and full
application, assembled the collaborative group, managed the project, coordinated the three full project
meetings and had several other meetings with individual investigators, obtained data, supervised and
conducted the systematic review, individual patient data analysis and UK survey of stroke prevention
practice, obtained cost data, wrote the draft report and edited the revised report.

l Francesca Chappell (Medical Statistician) contributed to the design of the study through discussions,
performed the systematic literature review and the individual patient data analysis (including data
transformation), attended three meetings to discuss progress and results including presenting data at
meetings, kept meeting minutes, acted as information distributor for the study, performed the survey
of UK stroke physicians, drafted two chapters and approved the final report.

l Matt Stevenson (Senior Operational Researcher) contributed to the design of the study through
discussions, designed and built the model in discussion with others, incorporated data provided by other
parts of the project, ran and interpreted the model, drafted two chapters and approved the final report.
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l Enrico De Nigris (Research Assistant) performed the systematic literature review of costs and QALYs for
stroke, obtained primary data on imaging tests in Sheffield, drafted one chapter and approved the
final report.

l Steven Thomas (Senior Lecturer and Consultant Vascular Radiologist) helped to assemble the
collaborative group, edited the application, helped to develop and obtain data for the model,
contributed to the design of the study, attended five meetings to discuss progress and consider results,
helped to edit three chapters and approved the final report.

l Jonathan Gillard (Reader and Honorary Consultant Neuroradiologist) provided individual patient data
and data on costs of investigations from Cambridge, contributed to the design of the study through
discussions, attended two meetings to discuss progress and consider results, helped to edit one chapter
and approved the final report.

l Elizabeth Berry (Senior Lecturer) provided data on MRA from a recent previous systematic literature review,
helped to draft the application, contributed to the design of the study through discussions, attended
three meetings to discuss progress and consider results, and helped to edit and approve the final report.

l Gavin Young (Consultant Neurologist) contributed to the design of the study through discussions,
attended three meetings to discuss progress and consider results, provided data for the individual
patient data analysis, and helped to edit and approved the final report.

l Peter Rothwell (Professor of Clinical Neurology) provided additional data from the carotid surgery trial
data set and Oxfordshire Community Stroke Project and Oxford Vascular Study to help to populate
the model, assisted in the design of the model and underlying assumptions, and approved the
final report.

l Giles Roditi (Consultant Radiologist) contributed to the design of the study through discussions,
attended two meetings to discuss progress and consider results, provided data for the individual patient
data analysis, and helped to edit and approve the final report.

l Michael Gough (Consultant Vascular Surgeon) contributed to the design of the study through
discussions, attended two meetings to discuss progress and consider results, suggested data sources for
the individual patient data analysis, and helped to edit and approve the report.

l Alan Brennan (Director of Health Economics and Decision Science) helped to write the full application,
supervised Matt Stevenson and Enrico De Nigris, contributed to the design of the study through
discussions, supervised the construction and running of the cost-effectiveness model, attended
two meetings to discuss progress and consider results, and approved the final report.

l John Bamford (Consultant Neurologist and Cerebrovascular Physician) contributed to the design of the
study through discussions, provided data for the survey of UK stroke prevention clinics, attended a
meeting to discuss progress and consider results, and approved the final report.

l Jonathan Best (Professor of Medical Radiology) assisted with selection of papers and data extraction
for the systematic review, attended one meeting to discuss progress and consider results, helped draft
one chapter and approved the final report.

At the time that the study was carried out there was no routine patient involvement in studies. In more
recent studies this has been included. As Wardlaw stated it has ‘become expected and essential to have
participant engagement. It was always helpful, but wasn’t previously explicit’.

Wardlaw noted that communication with the HTA programme (through NETSCC) was only to monitor
progress against the contract, and stated that there was no engagement with NICE, as the work fed into
their process only subsequently (see Stage 4: Secondary outputs, Changes to guidance).

Stage 3: primary outputs from research

Knowledge
Overall, the study found that there were minor differences in accuracy between the three novel imaging
techniques. The important factor was which could be accessed fastest, as delaying the scan could lead to a
delay in diagnosis, during which time the patient could suffer a stroke.
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The study showed that clinicians should be using the technique that was readily available and to conduct
it regularly, so that the clinician was as accurate as possible, as a result of practice and familiarity with
the procedure.

As presented in the HTA report, the key findings of the study were:

1. In the UK, less-invasive tests can be used in place of IAA if radiologists trained in carotid imaging are
available. Imaging should be carefully audited.

2. Stroke prevention clinics should reduce waiting times at all stages to improve speed of access
to endarterectomy.

3. In patients presenting late after TIA, test accuracy is very important.
4. More data are required to define the accuracy of the less-invasive tests, with improvements made in the

data collection methods used and how data are presented. Consideration should also be given to the
use of new technologies and randomised trials.

Wardlaw commented that the requirement to publish in a HTA monograph made it difficult to publish in
high-impact journals, as some would not accept the study due to prior publication. This solution is either
to conduct additional research, or to make the existing research sufficiently different. Wardlaw stressed
that the HTA journal does not have ‘a bad impact factor, but in my field people haven’t found it and
therefore you don’t see it cited’. Related to this, HTA articles are not as widely read and you have to
‘burrow to find the detail you want’. To avoid this it is necessary to publish in key peer-reviewed journals,
but this doubles the time taken to publish. There were six publications in total resulting from the
study.487–492 Bibliometric analysis was conducted on a subset of two of these, as others were brought to
our attention through interviews after the analysis had been conducted. Both publications were in the top
10% in their field (Figure 18).

Benefits to future research and research use

Capacity building and career development
The study had an impact on the research career of Dr Chappell, who subsequently continued to research
in this area, and received additional funding to complete a PhD building on data from this project
(£114,598 from the Chief Scientist Office).

When pressed, Stevenson felt that this specific study did not have an impact on his career. However, taken
as a body of work, the HTA projects he has worked on have allowed him to develop, through working
with others, to becoming and independent researcher, and now playing a broader role in the oversight of
others. In that vein, successful completion of this study, among others, had led to his promotions.

Wardlaw felt that the HTA projects were ‘hard work’ and took up a ‘substantial amount of time’,
especially during reporting. There is an opportunity cost, as there were other avenues about the
mechanism and treatment of stroke that she could not pursue while undertaking projects for the HTA.

Targeting of future research
This project is part of a body of work that Wardlaw has conducted for the HTA. Prior to this study, she led
another assessment for the HTA on the topic of assessing cost-effectiveness of imaging for stroke
diagnosis (entitled ‘What is the best imaging strategy for acute stroke?’493) and has since led a subsequent
project on the use of brain imaging in TIA and stroke prevention.486,494

The methodology has built across the three studies,486,494,495 from the use of a decision tree as to when to
use imaging in diagnosis in the first study, to the inclusion of the element of time in the second study. The
most recent study has combined these.

DOI: 10.3310/hta19670 HEALTH TECHNOLOGY ASSESSMENT 2015 VOL. 19 NO. 67

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Guthrie et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

227



Pr
o

je
ct

 t
o

ta
l c

it
at

io
n

s 
b

y 
ye

ar
 W

o
S 

In
d

ex
ed

 p
ap

er
s:

To
ta

l c
it

at
io

n
s 

o
f 

p
ap

er
s:

o
f 

w
h

ic
h

, s
el

f-
ci

ta
ti

o
n

s:
To

ta
l n

o
rm

al
is

ed
 c

it
at

io
n

s:
M

ea
n

 c
it

at
io

n
s 

p
er

 p
ap

er
:

Pa
p

er
s 

in
 t

o
p

 1
0%

 in
 fi

el
d

:

2 16
5

4.
8%

6 83 2

M
o

st
 h

ig
h

ly
 c

it
ed

 a
rt

ic
le

:
W

A
R

D
LA

W
, J

M
; C

H
A

PP
EL

L,
 F

M
; B

ES
T,

 J
JK

; e
t 

al
. (

20
06

).
N

o
n

-i
n

va
si

ve
 im

ag
in

g
 c

o
m

p
ar

ed
 w

it
h

 in
tr

a-
ar

te
ri

al
 a

n
g

io
g

ra
p

h
y

in
 t

h
e 

d
ia

g
n

o
si

s 
o

f 
sy

m
p

to
m

at
ic

 c
ar

o
ti

d
 s

te
n

o
si

s:
 a

 m
et

a-
an

al
ys

is
. 

LA
N

C
ET

, 3
67

, 9
52

1,
 1

50
3-

15
12

48
8

Ti
m

es
 c

it
ed

:
Fi

el
d

 n
o

rm
al

is
ed

 c
it

at
io

n
 s

co
re

:
3.

92
13

3

C
it

at
io

n
s 

b
y 

p
u

b
lic

at
io

n

Pr
o

je
ct

: C
ar

o
ti

d
 s

te
n

o
si

s

Fi
rs

t 
au

th
o

r 
(p

u
b

lic
at

io
n

 y
ea

r)

05010
0

15
0

20
0

25
0

30
0

35
0

40
0

45
0

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

Project citations (including self-citations)

Y
ea

r
W

A
RD

LA
W

, J
M

 (2
00

6)
48

8

CH
A

PP
EL

L,
 F

M
 (2

00
9)

48
9

90
0 0

30
0

60
0

Citations

FI
G
U
R
E
18

B
ib
lio

m
et
ri
c
an

al
ys
is
fo
r
p
u
b
lic
at
io
n
s
fr
o
m

th
e
st
u
d
y
en

ti
tl
ed

:
ac
cu

ra
te
,p

ra
ct
ic
al

an
d
co

st
-e
ff
ec
ti
ve

as
se
ss
m
en

t
o
f
ca
ro
ti
d
st
en

o
si
s
in

th
e
U
K
.
(c
o
n
ti
n
u
ed

)

APPENDIX 4

NIHR Journals Library www.journalslibrary.nihr.ac.uk

228



Fi
el

d
 o

f 
p

u
b

lic
at

io
n

Fi
el

d
 o

f 
ci

ta
ti

o
n

C
o

u
n

tr
y 

o
f 

ci
ta

ti
o

n

O
th

er
 c

o
u

n
tr

y 
(2

3)
 =

 9
8

N
o

te
: C

o
u

n
tr

ie
s 

w
it

h
 m

o
re

 t
h

an
 2

0 
ci

ta
ti

o
n

s 
ar

e 
d

is
p

la
ye

d

C
it

at
io

n
s 

 in
cl

u
d

in
g

 s
el

f-
ci

ta
ti

o
n

s

D
efi

n
it

io
n

s 
o

f 
b

ib
lio

m
et

ri
c 

in
d

ic
at

o
rs

W
o

S 
in

d
ex

ed
 p

ap
er

s:
 t

h
e 

n
u

m
b

er
 o

f 
p

u
b

lic
at

io
n

s 
ar

is
in

g
 d

ir
ec

tl
y 

fr
o

m
 t

h
e 

p
ro

je
ct

 a
n

d
 in

cl
u

d
ed

 in
 t

h
e 

an
al

ys
is

 (
i.e

. i
n

d
ex

ed
 in

 W
eb

 o
f 

Sc
ie

n
ce

)
To

ta
l c

it
at

io
n

s 
o

f 
p

ap
er

s:
 t

o
ta

l n
u

m
b

er
 o

f 
ci

ta
ti

o
n

s 
re

ce
iv

ed
 b

y 
th

e 
ab

o
ve

 p
ap

er
s 

(i
n

cl
u

d
in

g
 s

el
f-

ci
ta

ti
o

n
s)

Pe
rc

en
ta

g
e 

se
lf

-c
it

at
io

n
: p

er
ce

n
ta

g
e 

o
f 

to
ta

l c
it

at
io

n
s 

(t
o

 jo
u

rn
al

 a
rt

ic
le

s)
 t

h
at

 a
re

 m
ad

e 
b

y 
p

ap
er

s 
o

n
 w

h
ic

h
 t

h
e 

fi
rs

t 
au

th
o

r 
is

 o
n

e 
o

f 
th

e 
au

th
o

rs
 o

f 
th

e 
ci

te
d

 p
ap

er
To

ta
l n

o
rm

al
is

ed
 c

it
at

io
n

s:
 s

u
m

 o
f 

ci
ta

ti
o

n
s 

o
f 

al
l p

ap
er

s 
at

tr
ib

u
te

d
 t

o
 t

h
e 

p
ro

je
ct

 (
‘W

o
S 

in
d

ex
ed

 p
ap

er
s’

),
 w

h
er

e 
ea

ch
 p

ap
er

’s
 c

it
at

io
n

s 
ar

e 
n

o
rm

al
is

ed
 a

cc
o

rd
in

g
 t

o
 it

s 
fi

el
d

 a
n

d
 y

ea
r 

o
f 

p
u

b
lic

at
io

n
M

ea
n

 c
it

at
io

n
s 

p
er

 p
ap

er
: ‘

to
ta

l c
it

at
io

n
s 

o
f 

p
ap

er
s’

 d
iv

id
ed

 b
y 

‘W
o

S 
in

d
ex

ed
 p

ap
er

s’
Pa

p
er

s 
in

 t
o

p
 1

0%
 in

 fi
el

d
: n

u
m

b
er

 o
f 

th
e 

p
ro

je
ct

’s
 p

u
b

lic
at

io
n

s 
(‘

W
o

S 
in

d
ex

ed
 p

ap
er

s’
) 

w
h

ic
h

 b
el

o
n

g
 t

o
 t

h
e 

m
o

st
 c

it
ed

 1
0%

 o
f 

p
ap

er
s 

in
 t

h
ei

r 
fi

el
d

C
it

at
io

n
s 

b
y 

p
u

b
lic

at
io

n
: n

u
m

b
er

 o
f 

ci
ta

ti
o

n
s 

(i
n

cl
u

d
in

g
 s

el
f-

ci
ta

ti
o

n
s)

 p
er

 p
ap

er
, o

rd
er

ed
 b

y 
ye

ar
 o

f 
p

u
b

lic
at

io
n

Pr
o

je
ct

 t
o

ta
l c

it
at

io
n

s 
b

y 
ye

ar
: n

u
m

b
er

 o
f 

ci
ta

ti
o

n
s 

(i
n

cl
u

d
in

g
 s

el
f-

ci
ta

ti
o

n
s)

 r
ec

ei
ve

d
 b

y 
p

ap
er

s 
fr

o
m

 t
h

e 
p

ro
je

ct
 b

y 
ye

ar
Fi

el
d

 o
f 

p
u

b
lic

at
io

n
: t

h
e 

fi
el

d
 (

d
et

er
m

in
ed

 b
y 

jo
u

rn
al

) 
o

f 
p

ap
er

s 
ar

is
in

g
 d

ir
ec

tl
y 

fr
o

m
 t

h
e 

p
ro

je
ct

. P
ap

er
s 

ca
n

 b
e 

as
si

g
n

ed
 t

o
 m

o
re

 t
h

an
 o

n
e 

fi
el

d
Fi

el
d

 o
f 

ci
ta

ti
o

n
: t

h
e 

fi
el

d
 (

d
et

er
m

in
ed

 b
y 

jo
u

rn
al

) 
o

f 
p

ap
er

s 
ci

ti
n

g
 t

h
e 

re
se

ar
ch

 p
ro

je
ct

’s
 p

ap
er

s 
(i

.e
. o

f 
‘t

o
ta

l c
it

at
io

n
s 

o
f 

p
ap

er
s’

).
 P

ap
er

s 
ca

n
 b

e 
as

si
g

n
ed

 t
o

 m
o

re
 t

h
an

 o
n

e 
fi

el
d

C
o

u
n

tr
y 

o
f 

ci
ta

ti
o

n
: d

is
tr

ib
u

ti
o

n
 b

y 
co

u
n

tr
y 

o
f 

p
ap

er
s 

ci
ti

n
g

 t
h

e 
p

ro
je

ct
’s

 p
u

b
lic

at
io

n
s 

(i
.e

. o
f 

‘t
o

ta
l c

it
at

io
n

s 
o

f 
p

ap
er

s’
).

 T
h

is
 in

d
ic

at
o

r 
u

se
s 

al
l a

d
d

re
ss

es
 o

n
 t

h
e 

ci
ti

n
g

 p
ap

er
 a

n
d

 s
o

 p
ap

er
s 

ca
n

 b
e 

as
si

g
n

ed
 t

o
 

m
o

re
 t

h
an

 o
n

e 
co

u
n

tr
y

0
20

0
40

0
60

0
80

0
10

00
12

00

C
it

at
io

n
s 

in
cl

u
d

in
g

 s
el

f-
ci

ta
ti

o
n

s

O
th

er
 fi

el
d

 (
20

)  =
 2

8

0
10

0
20

0
30

0
40

0
50

0

R
A

D
IO

LO
G

Y
, N

U
C

LE
A

R
 M

ED
IC

IN
E 

A
N

D
 M

ED
IC

A
L 

IM
A

G
IN

G

C
LI

N
IC

A
L 

N
EU

R
O

LO
G

Y

PE
R

IP
H

ER
A

L 
V

A
SC

U
LA

R
 D

IS
EA

SE

N
EU

R
O

IM
A

G
IN

G

SU
R

G
ER

Y

C
A

R
D

IA
C

 A
N

D
 C

A
R

D
IO

V
A

SC
U

LA
R

 
SY

ST
EM

S

A
C

O
U

ST
IC

S

M
ED

IC
IN

E,
 G

EN
ER

A
L 

A
N

D
 IN

TE
R

N
A

L

H
EA

LT
H

 C
A

R
E 

SC
IE

N
C

ES
 A

N
D

 S
ER

V
IC

ES

N
EU

R
O

SC
IE

N
C

ES

U
SA

G
ER

M
A

N
Y

G
R

EA
T 

B
R

IT
A

IN

M
ED

IC
IN

E,
 G

EN
ER

A
L 

A
N

D
 

IN
TE

R
N

A
L

R
A

D
IO

LO
G

Y
, N

U
C

LE
A

R
 M

ED
IC

IN
E 

A
N

D
 M

ED
IC

A
L 

IM
A

G
IN

G

FI
G
U
R
E
18

B
ib
lio

m
et
ri
c
an

al
ys
is
fo
r
p
u
b
lic
at
io
n
s
fr
o
m

th
e
st
u
d
y
en

ti
tl
ed

:
ac
cu

ra
te
,p

ra
ct
ic
al

an
d
co

st
-e
ff
ec
ti
ve

as
se
ss
m
en

t
o
f
ca
ro
ti
d
st
en

o
si
s
in

th
e
U
K
.

DOI: 10.3310/hta19670 HEALTH TECHNOLOGY ASSESSMENT 2015 VOL. 19 NO. 67

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Guthrie et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

229



Stevenson stated that this project did not have an impact on his future research agenda, and that he has
not worked on the subject of carotid stenosis since.

The project listed the following recommendations for further research:

l More data are required to define the accuracy of less-invasive tests used at 50–69% stenoses, and in
combination. Wardlaw’s colleague, Chappell, has been involved in updating the literature in this area.

l The methodology for primary studies of the accuracy of less-invasive imaging tests needs to improve.
The Cochrane Diagnostic Tests Methods group and the application of standards for reporting
diagnostic test accuracy studies is better known about since this study, but in Wardlaw’s opinion there
are still large loopholes.

l Clearer presentation of data in reports of primary studies of diagnostic test accuracy would enable
more key sensitivity analyses to be performed in future meta-analyses. As described above, reporting
standards are in place but not enforced by many journals.

l Methods of evaluating new technologies as they emerge are required.
l Consideration should be given to new randomised trials to evaluate different less-invasive imaging

strategies before endarterectomy.
l Streamlined methods of collecting data to audit less-invasive tests when used in routine clinical practice

are required to monitor test accuracy. Although Wardlaw and colleagues are collecting data she was
not sure this was done more widely.

Interface B: dissemination
Wardlaw and Chappell presented the research at various European and UK conferences, around the topic
of stroke, radiology and cost-effectiveness. Wardlaw noted that there was also a summary of the research
on the HTA website, and she has been invited to give talks on the work.

Stevenson did not personally disseminate the report, as there was no funding in place to present at a
conference. He stressed that ‘the papers [HTA article and journal article in Stroke] were good papers and
so other than a conference presentation there were no other options’.487,490

Wardlaw shared the research with her clinical network to ensure the evidence was known about by those
reviewing and producing guidance.

There was no direct attempt at dissemination outside academia.

Stage 4: secondary outputs
The information below was provided by Joanna Wardlaw, who, as a clinician, is involved in the disease
area on a day-to-day basis. When asked, Stevenson was unaware of the impacts of the research. He said,
‘as a modeller you only have “fleeting knowledge of a topic” and I have now moved on to look at
different areas since. The only reason to look back is if subsequent projects come along’.

Changes to guidance
As the study was bid for, rather than being commissioned on behalf of NICE, the report did not
automatically go to the NICE Appraisal Committee. Stevenson (part of the project team based at a TAR
unit) saw this as a potential barrier to the uptake of this stream of research compared with Technology
Appraisals. In such situations there was the risk that the research ‘could sit on the shelf’. He stressed that
without the link to NICE, there is no direct funding earmarked to change practice and, therefore, even if
the results are conclusive about a change in treatment, it may not be implemented as there is not
provision for it within the health system.

However, Wardlaw was active in ensuring that the work was on the agenda thus informed subsequent
guidance, through her clinical networks.
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The NICE guidance for stroke, developed by the Royal College of Physicians in 2008, cites the study as
evidence for the use of imaging techniques for the assessment of risk of stroke. It states:

All people with suspected non-disabling stroke or TIA who after specialist assessment (see section 5)
are considered as candidates for carotid endarterectomy should have carotid imaging within 1 week
of onset of symptoms. People who present more than 1 week after their last symptom of TIA has
resolved should be managed using the lower-risk pathway.495

This work also been cited in SIGN guidance,496 which states, referencing the HTA journal article: ‘A good
quality meta-analysis showed that the most cost-effective diagnostic strategies for carotid stenosis are
those that offer surgery to a larger proportion of patients quickly after the warning TIA/minor stroke’.
As a result this paper and one other led to the following recommendations within the guidelines:

l All patients with non-disabling acute stroke syndrome/TIA in the carotid territory who are potential
candidates for carotid surgery should have carotid imaging.

l Initial carotid imaging with duplex ultrasound or alternative should be performed rapidly once a
diagnosis of ischaemic stroke or TIA in the carotid territory is made.

l Initial carotid imaging should be performed within 48 hours of presentation.
l Corroborative imaging is recommended to confirm and more accurately grade carotid disease if duplex

carotid ultrasound is abnormal.
l Non-invasive angiographic carotid imaging (CE-MRA) should be performed and interpreted by

radiologists who are specifically trained and who have specialist interest in vascular imaging.

Duplex ultrasound criteria for grading of carotid disease should be standardised and regularly audited
against another modalities and surgical findings.

Citations in international guidance
In addition to uptake in England, the study has been cited as a major source in guidance and guidelines
abroad.497–500 This guidance, in line with that from NICE, states that non-invasive imaging techniques
should be used in a timely manner to detect risk of stroke.

Stage 5: adoption by practice and the public

Impact on teaching of clinicians
The research (and its impact on guidance) has had an impact on the training of clinicians who, according
to Wardlaw, are now routinely taught these non-invasive techniques, and given the confidence to apply
them. This confidence is important in ensuring that the techniques are regularly used to increase accuracy.
The results of the study (and others) have been included in a textbook on the practical management of
stroke, authored by Wardlaw and others, which is used by practitioners.501

Impact on practice and patients
The study has changed practice, from the use of invasive to non-invasive methods and, accordingly
to Wardlaw, it has given practitioners confidence to use the non-invasive methods. Further to the
inclusion of the techniques of the prevention of stroke in the STROKE guidance in 2008, Wardlaw
conducted a study to assess the impact of this change. A survey published in 2008502 showed that fewer
patients were waiting > 24 hours for CT brain imaging compared with a survey in 2000–1. In 2012,
Wardlaw and others503 commissioned a survey of UK practices to understand what happens in practice.
In the mid-2000s, practitioners were still carrying out IAA; by 2010–11, Wardlaw stressed that this
practice had vanished and been replaced by ultrasound, which uses ‘no needles and takes 10 minutes’.494
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Stage 6: final outcomes

Cost savings through the prevention of stroke
The introduction of the use of imaging techniques has led to cost savings for the NHS and wider society.

Performing immediate brain imaging in all patients with suspected acute stroke, compared with less-effective
strategies, for the 120,000 patients who have a stroke each year in the UK is calculated to have resulted in
6000 more QALYs, and reduced the cost of stroke to the NHS by between £156M and £312M per year.

Based on the possible imaging combinations, Wardlaw estimates that use of these techniques has
prevented 1760 strokes per year, making a cost saving of approximately £30M per year, through reduced
length of stay in hospital and dependency of patients on services and carers.490 She attributes these
developments to this study and the work of her team on the previous HTA programme-funded grant.

International impact
Owing to inclusion in guidelines around the work, Wardlaw predicts that the cost-saving calculation of the
impact in the UK could be multiplied to take into account the global impact.

Table of payback
Payback details for this case study are provided below in Table 29.

TABLE 29 Table of payback for Carotid Stenosis47 case study

Payback category Impacts from case study

Knowledge Production Six peer-reviewed articles (five in addition to the required HTA journal article)

In the UK, less-invasive tests can be used in place of IAA if radiologists who are trained in
carotid imaging are available

Stroke prevention clinics should reduce waiting times at all stages to improve speed of
access to endarterectomy

In patients presenting late after TIA, test accuracy is very important

Research Targeting and
Capacity Building

One team member went on to use the data and develop the topic further in through
PhD study, for which she was successful in obtaining funding

Informing Policy and Product
Development

The recommendations from the study have been included in NICE and SIGN guidance,
and the report cited

Internationally the report has been cited in guidance and guidelines in Canada, the USA,
Australia and at a Europe-wide level

Health and Health Sector
Benefits

The results of the report, and their inclusion in guidance, have changed practice from the
use of IAA to non-invasive practice, such as ultrasound

As a result, these technologies can be used to support faster diagnosis and therefore
prevent stroke

Wardlaw estimates that use of these techniques has prevented 1760 strokes per year
making a cost saving of approximately £30M per year, through reduced length of stay in
hospital and dependency of patients on services and carers

The results of the study (and others) have been included in a textbook on the practical
management of stroke, which is used by practitioners

Broader Social and Economic
Benefits

Cost savings through the prevention of stroke in the UK (as above)

Cost savings internationally owing to the uptake of the research in guidance overseas,
such as in the USA, Canada, Australia and Europe
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Appendix 4.8: Softened Water Eczema Trial

Summary
The SWET48 set out to determine whether or not ion-exchange water softeners could improve atopic
eczema in children with moderate to severe eczema, as well as the likely cost and cost-effectiveness of
such an intervention. SWET48 found no difference in any of the blinded outcomes, although it did find
some small, but statistically significant, differences in some of the secondary non-blinded outcomes that
parents observed. SWET48 addressed an important question, of relevance to patients, and contributed to
the knowledge base on what is known about effective treatments for atopic eczema. The trial was also
important in targeting future research on the connection between water hardness and eczema, and
additional non-pharmacological interventions to treat eczema. The research team actively disseminated the
research findings via peer-reviewed academic publications, the media and specific dissemination tools
targeted towards patients and their carers. SWET48 received international media attention and seems to
have had an impact in the UK and internationally. The study has had an impact on the National Eczema
Society and has been taken into account by NICE. The main impact of the trial on clinical care is that
clinicians can now give evidence-based advice on the use of water softeners for the treatment of eczema,
and patients can avoid spending money on treatments that do not work.

Introduction to case study

Background

Scientific background
Eczema is a widespread problem in the UK, particularly in children. Previous studies have suggested that eczema
is more common in hard water areas.504,505 However, most existing treatments suppress only the symptoms of
eczema and may have undesirable side effects. SWET48 set out to determine whether or not ion-exchange water
softeners could improve atopic eczema in children with moderate to severe eczema, and the likely cost and
cost-effectiveness of such an intervention.506,507 The study was an observer-blind, parallel-group RCT. Participants
had an ion-exchange water softener installed in their homes and used softened water for bathing and washing
clothes, but continued to drink hard water. Research nurses were blinded to the intervention, but study
participants were not. SWET48 found no difference in any of the blinded outcomes, although it did find some
small, but statistically significant, differences in some of the secondary non-blinded outcomes that parents
observed. The study concluded that it was likely that these small improvements in the non-blinded secondary
outcomes were the result of response bias. Overall, the study did not find any evidence that water softeners
provide additional benefit to usual care in children with moderate to severe eczema.

Chief investigator’s background
Hywel Williams, Professor of Dermato-epidemiology, was the CI of SWET.48 He is Director of the Centre of
Evidence Based Dermatology at the University of Nottingham, which includes the Cochrane Skin Group
and the UK Dermatology Clinical Trials Network (DCTN), and was the founding director of the University of
Nottingham CTU. In the early part of Williams’ career, he focused primarily on observational epidemiology,
whereas more recently he has focused on systematic reviews and clinical trials, including SWET48 among
others. Throughout Williams’ career, childhood eczema has remained a key research interest. Williams has
worked closely with Kim Thomas, who was the lead investigator of SWET48 and an associate professor at
the University of Nottingham at the time. SWET48 was coordinated from the Centre of Evidence Based
Dermatology as one of a portfolio of trials supported through the UK DCTN.

The case study approach
The data collection process for this case study involved a series of interviews, a review of the primary
and secondary data sources relating to SWET,48 and a targeted document review on the relationship
between hard water and eczema. As shown in Table 30, five individuals were interviewed, including the
chief and lead investigators of SWET,48 a consultant dermatologist, the former technical director/manager
of the UK Water Trade Association (WTA) and a patient representative from the trial.
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The primary data sources for the case study were the interview data, the trial’s protocol,508 the write-up of
the trial in PLOS Medicine,507 the full write-up of the trial in the HTA journal,506 a paper on the use of
accelerometers for measuring disease activity in children509 and the NIHR Researchfish data510 on SWET,48

which included information on publications, awards and recognition, engagement activities and influence
on policy. The background information reviewed for this study included an article on the links between
eczema and the environment,511 a systematic review of treatments for eczema,512 and three ecological
studies on the relationship between hard water and eczema.504,505,513

Stage 0: topic/issue identification
A number of key factors influenced the research team’s decision to work in this area, as detailed in Box 8 and
described below.

The Chief investigator’s longstanding interest in childhood skin conditions
and eczema research
Prior to SWET,48 Hywel Williams and Kim Thomas both had a history of interest in eczema research, as
evidenced by Williams’ extensive publications on eczema and their joint publications on the same
topic.504,511,512,514–553 Shortly before undertaking SWET,48 Williams and Thomas had both been involved in a
trial on the use of topical steroids for children with mild or moderate eczema.531 SWET48 can be seen as
a continuation of the Centre of Evidence Based Dermatology’s interest in eczema research.

Ecological studies suggesting a relationship between water hardness and eczema
In 1995, Hywel Williams published an editorial in the BMJ outlining the possible links between eczema
and the environment.511 Shortly thereafter, in 1998, Williams, together with medical geographers at the
University of Nottingham, published an ecological study on the relationship between water hardness and
the prevalence of eczema in children in Nottinghamshire.504 That study found a positive relationship
between the prevalence of eczema and water hardness, and concluded that domestic hard water may
increase the risk of eczema in children. A subsequent ecological study in Japan505 also found a higher
prevalence of eczema among children living in hard water areas (a third ecological study in Spain513

TABLE 30 Interviewees for SWET48 case study

Interviewee Reason for interview

Hywel Williams CI and Professor of Dermato-epidemiology

Kim Thomas Lead Investigator, involved in all stages of the study, and Professor of Dermatology

Carsten Flohr Consultant Dermatologist and Senior Lecturer

Anthony Frost Former technical director/manager of the UK Water Trade Association

David Potter Retired biochemist and patient representative

BOX 8 Key influencing factors

1. CI’s longstanding interest in childhood skin conditions and eczema research.

2. Ecological studies suggesting a relationship between water hardness and eczema.

3. Anecdotal evidence from patients that softened water improves eczema.

4. Identified research need from an earlier systematic review.

5. HTA-commissioned call.
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also found a higher prevalence of eczema in children living in hard water areas, but this study was
published after the start date of SWET48 and thus would not likely have affected the identification of the
research topic). These ecological studies provided the evidence base for the hypothesis that water softeners
may be effective in the treatment of eczema. However, at that time, no interventional studies existed on
the impact of water softeners for the treatment of eczema.

Anecdotal evidence from patients that softened water improves eczema
Anecdotal reports from patients with eczema also suggested that water softeners are an effective
treatment for eczema.508 Patients or their carers commonly reported having observed an improvement in
their eczema when visiting a soft water area and would enquire whether or not the purchase of a water
softener would improve their eczema.

Identified research need from an earlier systematic review
In 2000, a HTA programme-funded systematic review by Hoare et al. (2000)512 which was led by
Hywel Williams, identified the use of water softeners for the treatment of eczema as a topic for future
primary research. The UK DCTN was part of the affiliate scheme for submitting trial suggestions on behalf
of the British Association of Dermatologists to the HTA programme, through the National Eczema Society,
to look at the impact of softened water on eczema.

Health Technology Assessment programme-commissioned call
Shortly thereafter, the NIHR HTA programme put out a commissioned call to conduct primary research
into the impact of water softeners on eczema. The commissioning brief specified the following
research question: ‘What is the effectiveness and cost-effectiveness of water softeners for the treatment
of atopic eczema?’ Hywel Williams and colleagues responded to the commissioning call and received
funding from the HTA programme to conduct SWET48 and test the hypothesis that introducing a water
softener in the home of children with moderate to severe eczema would improve their condition.

Interface A: project specification and selection
Prior to applying for funding from the HTA programme, the research team had submitted an application to
do a similar trial to the MRC, which was initially rejected. None of the interviewees could recall a clear
reason for their initial failure to receive funding from the MRC.

Subsequently, the research team spent a lot of time developing the trial design. They conducted an
external pilot, funded by Kinetico UK Ltd, before undertaking SWET.506 The pilot study had three main
objectives: (1) to assess the appropriateness of the recruitment methods and trial procedures; (2) to inform
calculations of the necessary sample size for the main trial; and (3) to determine whether or not it would
be possible to blind participants to their treatment outcome (whether or not they had received a water
softener). As a result of this piloting work, the research team realised that it would not be possible to
blind participants to the observation because of the impact of ion-exchange water softeners on different
observable characteristics of the water in the household (such as markedly increased suds with normal
soap usage). This result informed the research team’s decision to conduct a single-blind trial for which
the observers, the research nurses, were blinded from the treatment allocation. In addition, the research
team noted that participants who had been assigned to the placebo were disappointed at not being able
to try a water-softening unit, which might pose a challenge to recruitment. Therefore, the research team
decided that a cross-over observational period at the end of the randomised evaluation period would be
appropriate so that all participants would be exposed to a water softener in the course of the trial. The
pilot probably played an important role in the research team receiving funding for the full trial because
they were able to demonstrate the feasibility of conducting an unblinded trial, but with blinded objective
outcome measures, to the HTA programme.

In the development of the initial design of the study,506 Williams and Thomas worked with the PIs for
each of the sites in which the trial would be conducted. For example, they worked with Tara Dean,
Professor of Health Sciences, who was the PI for Portsmouth and the Isle of Wight. Similarly, they worked
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with Nigel Burrows, a Consultant Dermatologist, who was the PI for Cambridgeshire, and Ian Pollock,
a Consultant Paediatrician, who was the PI for Leicester. Andrew Nunn (Professor of Epidemiology),
Sarah Meredith (Senior Epidemiologist) and Angela Crook (Senior Statistician) also contributed to the
conceptualisation and design of the study. Tracey Sach, a Senior Lecturer in Health Economics, contributed
to the design of the economic analysis. The research team also worked with Ian Pallett, a British Water
Technical Consultant, and Anthony Frost, then Director of Aqua Focus Ltd, who later became the UK WTA
representative. Lastly, the research team worked with David Potter, a retired biochemist, to ensure that
patient views were taken into account in the study design.

The research team also consulted with the National Eczema Society, the main patient support group in
the UK for people with eczema, and collaborated with the Nottingham Support Group for Carers of
Children with Eczema, a local patient group in Nottinghamshire, during the development of the study.
These two patient groups helped the research team establish that the issue of softened water for eczema
was an important topic for families. For example, the National Eczema Society provided the research team
with information on how many times they receive queries regarding the role of water softeners in the
treatment of eczema.

The water-softening industry was also consulted. The research team met with representatives from British
Water, a corporate membership association that covers different sectors of the water industry, and the
water-softening industry. These meetings informed some of the logistics of the trial design, such as the
design of a generic water softener that was encased in a cabinet which was designed specifically for
the trial.

The research team did not have any interaction with the HTA programme during the development of
the initial application, but did receive reviewer comments back from the HTA after they had submitted
their initial bid. Overall, the research team viewed the feedback they received from the HTA as very helpful.
Further changes (measuring medication use) were made after the first Trial Steering Group meeting.

Stage 1: inputs to research

Financial
The total funding awarded by the HTA programme for SWET48 was £912,257. The research team also
received £180,000 matched funding from the water-softening industry for the water softeners and the salt
for the water-softening units. However, it was not possible to ascertain the exact value of this matched
funding. A consortium of representatives from the water industry, who were managed through two trade
associations, provided the water-softening units and the salt, although the HTA funding paid for the
installation of the units. The initial pilot of the study was funded by Kinetico UK Ltd.

Knowledge and expertise
The research team had considerable topic and methodological expertise. As noted above, Hywel Williams
had a long history of research into eczema and had previously collaborated with Kim Thomas on a number
of eczema-related research projects. The research team also included a number of other individuals
with expertise in dermatology, including three dermatologists (Robin Graham-Brown, Edel O’Toole and
Nigel Burrows), as well as a paediatrician with an interest in childhood skin conditions (Ian Pollock). In
terms of methodological expertise, the research team also included a health economist (Tracey Sach), a
trial statistician (Caroline O’Leary), an epidemiologist (Tara Dean), two senior statisticians (Andrew Nunn
and Angela Crook), a senior trial methodologist (Sarah Meredith) and a trial manager (Karen Koller).

Collaborators
The research team worked closely with the water-softening industry through their trade associations.506

Ian Pallett, the former Technical Director at British Water, was a co-applicant and was involved with both
the pilot study and the main trial. The research team worked closely with Anthony Frost, the representative
of the UK WTA, to deliver SWET.48 Frost took over responsibility for subcontracting the water engineering
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work to the water-softening companies after the formation of the UK WTA. Representatives from
11 water-softening companies provided input into meetings during the trial development stages, as well
as during the study. The water industry helped to inform the study design and assisted with installing
the water-softening devices and monitoring samples, but it was not involved in data collection, analysis
or interpretation.

The research team also collaborated with a patient representative, David Potter, who was responsible for
liaising with the patient panel throughout the study to ensure that patients’ views were considered at
every stage of the trial development and delivery. Potter was involved in the design of the study, trial
management and oversight, data interpretation and the writing of the report.

Infrastructure
Early on in the study, the research team faced some challenges with recruitment due to unforeseen events
(more houses than anticipated being unable to install a water-softening unit and changeover of nursing
staff), which, among other strategies to boost recruitment, resulted in the research team approaching the
NIHR Clinical Research Networks for support.554 The research team worked with the Medicine for Children
Research Network (MCRN), the Trent Comprehensive Local Research Network (CLRN), the Hampshire
and Isle of Wight CLRN and the Primary Care Research Network (PCRN). The MCRN provided maternity
cover for one of the study’s research nurses and allowed the research team to open two additional
recruitment centres in Lincoln and South East London, while the Trent CLRN and the Hampshire and
Isle of Wight CLRN provided nurse time in Nottingham and administrative trial support in the Isle of Wight,
which allowed the research team to open two more recruitment centres in Leicester and Portsmouth.
The PCRN assisted the research team with the identification of suitable patients from various GP
databases. Lastly, the Trent CLRN provided invaluable administrative support following the appearance
of Professor Tara Dean, the trial’s PI in Portsmouth, on BBC TV news,555 which resulted in a dramatic
increase in calls to the coordinating centre.554

Stage 2: research process
The trial design chosen was an observer-blind, parallel-group RCT of 12 weeks’ duration, followed by a
4-week observational period when participants in the usual care group were given a water softener
to try for themselves. Research nurses, who were blinded to the intervention, assessed the eczema of the
study participants at the baseline and 4, 12 and 16 weeks. The trial participants were recruited through
secondary and primary care and through self-referral from the community. In total, 336 children with
moderate to severe eczema who lived in a hard water area participated in the trial. Participants in group A
had an ion-exchange water softener installed in their homes in addition to usual care for 12 weeks,
whereas those in group B received usual care. During the observational period, water softeners were
either switched off or removed from the homes of those in group A and installed in the homes of those
in group B. Upon installation of a water softener, all water in the household was softened, with the
exception of drinking water. The primary outcome for the trial was the mean change in disease severity
between groups A and B compared with the baseline, at 12 weeks. The secondary outcomes of the
trial included use of topical medications, night-time movement (assessed using accelerometers),
patient-reported eczema severity and a number of quality-of-life measures.

The SWET48 was particularly interesting in a number of ways: its use of an objective outcome measure as
the primary outcome in a trial where it was not possible to blind the study participants to the intervention,
its collaboration with industry prior to, and during, the trial and the involvement of the UK Clinical
Research Network during the trial. SWET48 also involved patients in the research, had ongoing interaction
with the HTA programme throughout the trial, and complied with the different elements of the NIHR’s
Adding Value in Research Framework.20

The choice of an objective outcome measure proved to be a crucial decision in the trial design, as it was
not possible to blind participants to their treatment allocation.506 The research nurses involved in the trial
were responsible for assessing the eczema of the patients in the trial and were blinded from the treatment
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allocation of the participants. All objective outcome measures (nurse-assessed severity, use of topical
medications and night-time moving) showed no difference between the patients randomised to receive a
water softener or not. However, the secondary non-blinded outcomes (participant-reported symptoms and
quality of life), showed a small, statistically significant, positive benefit, but these effects were unlikely to
be clinically relevant. It is therefore probable that the positive benefit observed in the non-blinded
outcomes was due to response bias.

One of the interviewees succinctly summarised the importance of the use of an objective outcome
measure in SWET:48

From that point of view, this study is a very good teaching example of why you have to use objective
outcome measures for interventions that are effectively unblinded. If national policy was based on the
use of subjective score scales, which were obviously influenced by the unblinded nature of the study,
then water softeners could have been said to be effective.

The SWET48 also serves as an interesting example of working effectively with industry through relevant trade
associations.506 The research team worked closely with representatives from British Water and the UK WTA
to deliver SWET.48 Anthony Frost, the representative of the UK WTA, was responsible for subcontracting
work to the water softener companies. The study involved more than 20 water engineers, who were
responsible for the installation and removal of the water softeners, from 11 different water-softening
companies. The UK WTA also addressed any issues regarding inappropriate (non-neutral) publicity
of SWET48 on company websites. The research team struck an important balance between involving
the water-softening industry in the study design and conduct, but not in data collection, analysis or
interpretation. At the end of the study, all of the participants had the option of purchasing their water
softener through the UK WTA.

There was ongoing patient involvement throughout the research process, including a patient representative,
David Potter, who contributed to the conception and design of the study, trial management, trial oversight,
interpretation of data, and writing of the final report.506 The research team set up a patient panel as part
of the trial, which helped to develop patient information leaflets and other resources during the set-up of
the trial. Patients helped to advertise the trial and with the dissemination of the trial results, particularly
through the Nottingham Eczema Support Group for Carers of Children with Eczema. A mother–child
participant from the study, together with Williams, participated in a BBC Radio 4 programme on the trial
results.556 At the end of the trial, the research team also produced targeted dissemination material for
patients, which included a newsletter and website information for the patient support groups. After
SWET,48 one of the participants joined the UK DCTN’s Patient Panel (for all skin conditions) and is now an
active research partner on a number of the Centre’s trials.

The research team had ongoing communication with the HTA programme throughout the conduct of the
trial. This primarily involved sending annual progress reports and a monitoring visit towards the end of
the recruitment period, which one interviewee noted was helpful in determining how to proceed with
recruitment. The research team subsequently received a 6-month extension for the study and an additional
£100,000 funding.554 Members of the research team found the interaction with the HTA programme to be
both helpful and supportive throughout the research process.

Adding value in research
From the development of the initial proposal through to the publication of the final outputs of the study,
the research team adhered to the NIHR’s Adding Value in Research Framework.20

First, the research team established that the issue of water softeners for the treatment of eczema was
relevant to research users. The National Eczema Society also submitted a vignette to the HTA outlining
the importance of this topic to patients. The research team worked with patient groups to establish the
importance of the issue to patients, and involved both clinicians and patients in the study design.
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Second, the research team invested a lot of time and effort in the design of the study to ensure appropriate
research design, conduct, deliverability and analysis. Prior to undertaking SWET,48 Hywel Williams was the
CI for the systematic review by Hoare et al. (2000),512 which identified the use of the water softeners for
the treatment of eczema as in urgent need of primary research. In the development of the study design,
conduct and analysis, the research team took active steps to reduce the potential for bias in the result.
Wherever possible, the research team selected objective outcome measures, including for the trial’s
primary outcome measure. In the conduct of the trial, the research nurses also collected digital images
of participant’s eczema, which were scored by two independent dermatologists to assess the extent of
observer bias. Trial participants were discouraged from discussing their treatment allocation with the
research nurses, and the nurses kept records of all instances on which they thought that they may have
become unblinded.

Third, although the research team needed a short extension of the study to account for unforeseen issues
in recruitment (largely difficulties in installing the units in some older homes), the study otherwise met all
of its targets and the research team delivered regular progress reports to the HTA programme during
the study.

Fourth, the research results were published in full and served as a good example of the wide publication
and dissemination of ‘negative’ research findings. The study demonstrated no benefit of water softeners
for the management of established eczema. The results were clear, with narrow confidence intervals,
which suggests that important differences between the two groups were unlikely to have been missed
due to lack of study power. The research team published the research protocol in the British Journal of
Dermatology at the start of the study,508 and published the final results in PLOS Medicine507 and the NIHR
Health Technology Assessment journal (HTA journal).506 The research team also used the trial data to
conduct a number of substudies, including a paper in the British Journal of Dermatology on the usefulness
of accelerometers for measuring disease activity in eczema patients,509 and another paper on the
usefulness of the escalation of treatment as a measure of disease flare in eczema trials (submitted). The
research team has widely publicised the findings of SWET48 and has been diligent in the re-use of the trial
data to add to the knowledge base of what constitutes good practice in dermatology trials.

Lastly, the research team seems to have made every effort to produce unbiased and usable reports. The
publications arising from SWET48 clearly describe the trial interventions, report on the planned study
outcomes and interpret the results in the context of the existing evidence. In fact, the research team has
since been involved in updating the initial systematic review by Hoare et al. (2000)512 on treatments for
eczema, which will be published in the NIHR journal.557

Stage 3: primary outputs from research

Knowledge
The main finding from SWET48 was that water softeners provide no additional benefit to usual care in
children with moderate to severe eczema, which had not previously been assessed in a clinical trial.
Although parents observed some small, but statistically significant, improvements in some of the secondary
outcomes, the observed improvement likely resulted from response bias. The study48 was large enough not
to have missed any small but clinically worthwhile benefits. Importantly, the trial demonstrated that
overwhelming demand exists for non-pharmacological interventions for the treatment of eczema, which
Thomas et al. (2011)506 conclude should be a priority for future research. Figure 19 presents the results of
the bibliometric analyses on the publications resulting from SWET.48

To date, SWET48 has resulted in the publication of four peer-reviewed papers and a fifth that has been
submitted, but has not yet been published. These publications cover the trial protocol,508 the final
results506,507 and two substudies on the usefulness of different outcome measures in eczema trials.509,558 It
also resulted in the publication of two short articles in the Dermatological Nursing journal.559,560
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Thomas and Sach (2008)508 published the trial protocol in the British Journal of Dermatology on behalf of
SWET investigators at the start of the trial. The protocol summarises the background and rationale for the
trial, and describes the methods and analysis plan in detail.

Thomas et al. (2011)506,507 published the trial results in both PLOS Medicine and the NIHR HTA journal.
The PLOS Medicine publication507 reports the main trial findings, focusing on the results, analysis and
conclusions, whereas the HTA publication506 reports all of the findings from the trial, including the initial
pilot study, in great detail.

Wootton et al. (2012)509 and Thomas et al. (2015)558 published substudies on the usefulness of different
outcome measures in eczema trials. Wootton et al. (2012)509 analysed the accelerometer data collected
during SWET48 to assess the validity, responsiveness and acceptability of accelerometers for measuring
disease activity in children with eczema. Importantly, the study concluded that the accelerometer data did
not correlate well with disease severity or quality of life in SWET,48 and were not responsive to change over
time, such that the authors concluded that further work is needed to establish superior methods for
distinguishing between movements related to, and unrelated to, eczema. The study by Thomas et al.
(2015)558 looked at treatment escalation as a measure of disease flare in eczema trials, which concluded
that escalation of treatment may be a useful method for capturing eczema flares.

The SWET48 was also included as a case study in an article by Thomas et al. (2011)554 in Trials about the
contribution of the UK clinical research network to dermatology clinical trials. The paper554 highlighted the
importance of the NIHR Clinical Research Networks as a resource to researchers involved in clinical trials. In
a case study on SWET,48 the paper outlines the contribution of the Clinical Research Networks to the trial’s
recruitment. The CRNs provided maternity leave cover, nurse time, administrative time and identification of
potential participants from GP databases.

Benefits to future research and research use

Capacity building and career development
Following the completion of SWET,48 a number of members of the research team experienced positive
career developments in terms of promotions and recognitions. However, it is not possible to specifically
attribute these developments directly to SWET,48 but rather it should be considered as one
contributing factor.

Although SWET48 may have contributed to Hywel Williams’ career progression, it is only one among
many studies to which he has contributed. For example, Williams has published over 400 peer-reviewed
articles and, in the last 8 years, has received over £8M in funding for research on skin diseases.561 After
commencing SWET,48 from 2006 to 2009 Williams chaired the Research for Patient Benefit Programme for
the East Midlands. In 2007, he was awarded a NHS Silver Merit award. In 2008, he was awarded a NIHR
Senior Investigator award, which was subsequently renewed in 2012, and he was appointed national
Chairperson of the NIHR CCRN Dermatology Specialty Group. In 2010, he was appointed Chairperson of
the HTA Commissioning Board and Deputy Director of the HTA programme. In 2013, he was awarded a
higher doctorate (DSc) for his work on eczema and a NHS Gold Distinction award. In 2014, he was
nominated as a Fellow of the Academy of Medical Sciences.

At the time of SWET,48 Kim Thomas was an Associate Professor and Deputy Director of the Centre of
Evidence Based Dermatology. SWET48 probably played a role in Thomas’ later career developments, as the
study was a large, pragmatic trial that resulted in high-profile publications and media interest. In 2013, she
was appointed Professor of Applied Dermatology Research at the University of Nottingham, and in 2015
became Co-Director of the Centre of Evidence Based Dermatology. However, as noted above in reference to
Williams’ career progression, SWET48 is only one among several studies in which Thomas has been involved.
She is currently CI for two NIHR HTA trials [CLOTHES562 (Clothing for the relief of Eczema Symptoms) and
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HI-LIGHT563 (Home Intervention of Light therapy: www.ncbi.nlm.nih.gov/pubmed/?term=HI-LIGHT)] and is
co-applicant on a further two NIHR HTA programme-funded trials [BATHE564 (Bath Additivies for the
Treatment of cHildhood Eczema) and BEEP565 (Barrier Enhancement for Eczema Prevention)]. She was also
a co-applicant and programme manager for a recently completed NIHR Programme Grant for Applied
Research, which included two work packages on eczema (one focusing on eczema prevention and the
other eczema treatment). SWET48 prompted a research interest in outcome measures for dermatology trials,
and both Williams and Thomas are members of the Executive Group for the HOME566 initiative. This
international collaborative group is working to establish consensus as to core outcome measures for use in
future eczema trials, and Thomas is lead for the long-term control working group. Thomas has published
over 45 peer-reviewed publications since commencing SWET.48

The SWET48 probably also contributed to the career progression of other members of the research team.
For example, it was part of Tara Dean’s career pathway to become a professor. In addition, Joanne
Chalmers, who helped to develop the study protocol, has since been promoted to senior research fellow.
However, details regarding the contribution of SWET48 to the careers of the rest of the research team are
less clear.

In addition, SWET48 contributed to the development of an informal research network. Many of the same
researchers have worked together on subsequent studies. For example, Kim Thomas, Hywel Williams,
Tara Dean, Ian Pollock, Nigel Burrows and Tracey Sach are all involved in the CLOTHES562 trial. Similarly,
Kim Thomas, Hywel Williams, Joanne Chalmers and Tracey Sach are collaborating on the BEEP565 trial,
and Kim Thomas is academic mentor for Tracy Sach on a NIHR fellowship to look at economic modelling
to inform priorities for future eczema research.

Targeting of future research
Although no further studies have been conducted on the use of water softeners for the treatment of
eczema, SWET48 contributed to increased interest in the relationship between water hardness and
eczema. For example, Carsten Flohr is currently looking at the association between hard water and the
development of eczema, and is preparing a national follow-up trial looking at whether water softeners
might help prevent eczema from birth, rather than treat established eczema.567

The SWET48 has also informed the design of subsequent trials, including the CLOTHES562 trial, the BATHE564

trial and the BEEP565 trial. SWET48 made an important contribution to the knowledge base for primary
research in dermatology: how to recruit patients and how to measure clinical outcome and establishing an
informal network for working with other researchers and patient groups. For example, the CLOTHES562 trial
is looking at another non-pharmacological medical device intervention for the treatment of eczema, such
that many of the same issues arose regarding the infeasibility of blinding participants to the intervention.
In the BATHE564 and BEEP565 trials, the research team also faced many similar issues. In all three
trials,562,564,565 the members of the research team were able to build on and share their experience from
SWET,48 particularly in relation to the selection of objective outcome measures when it is not possible
to blind participants to the intervention.

Following the completion of SWET,48 the HOME566 initiative was established. Hywel Williams and Kim
Thomas are both members of the Executive Committee of the HOME566 initiative and have contributed
their expertise in developing objective outcome measures for eczema research from SWET,48 among others.
Through the HOME566 initiative, SWET48 will have important knock-on effects for dermatology research
internationally, and should contribute to the improvement of eczema research internationally.

Interface B: dissemination
The research team has undertaken a number of engagement activities in relation to SWET.48 In the early
stages of the trial, members of the research team made several media appearances, which generated
increased interest in participation in the trial from parents of children with eczema. For example, in 2007
the BBC News produced an item about the commencement of SWET,48 which included comments from
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Hywel Williams.568 In 2009, Williams, together with a mother–child participant from the trial, was
interviewed on the BBC Radio 4 Case Notes programme,556 and Tara Dean reported on SWET48 on the BBC
South Today television news broadcast,555 which was subsequently picked up by the national BBC News.569

After the completion of SWET,48 the University of Nottingham published a press release570 and a video of
Hywel Williams commenting on the results,571 which generated widespread national and international
media interest, as well as increased requests for further information from parents of children with eczema.
In 2011, Williams was interviewed on BBC Radio Nottingham on the results of SWET,48 and the results
were featured twice in the Nottingham Post.572,573 Internationally, the results of SWET48 were featured in
the Los Angeles Times,574 a U.S. News & World Report,575 an article by the United Press International,576

an article in Medical News Today,577 an article by MDLinx,578 an article in Health Orbit (webpage no longer
available), and an article by Third Age online (web page no longer available). Collectively, this media
coverage of the trial results generated increased enquiries into the results of the trial from parents of
children with eczema.

In terms of clinical dissemination, the SWET HTA report48 was featured on the EvidenceUpdates from
BMJ,579 and the PLOS Medicine article was included in an F1000Prime article.580 The results of the trial
were also reported in a CLAHRC BITE (Collaboration for Leadership in Applied Health Research and Care)
from the Centre for Evidence-Based Dermatology,581 a research commentary in the Archives of
Dermatology,582 and in a review on skin irritation and tap water by the Drinking Water Inspectorate.583

In terms of academic dissemination, beyond the publications resulting from the study the research team
also presented the findings of SWET48 at a number of conferences, including at the 91st Annual Meeting
of the British Association of Dermatologists in 2011, at which SWET48 was awarded the CDA trophy for
best academic paper.584

Stage 4: secondary outputs
As a direct result of SWET,48 the National Eczema Society removed its factsheet called ‘Water softeners: do
water softeners help eczema sufferers?’ from its website. The Chief Executive of the National Eczema
Society confirmed, in writing, with the trial team that the decision to withdraw the factsheet was a direct
result of the findings of SWET.48

Although the NICE guidelines on atopic eczema in children585 and the most recent review of the
guideline586 do not mention SWET,48 the previous review does cite SWET,587 but does not discuss the trial’s
findings or make any specific policy recommendations. Similarly, the SIGN guidelines on the management
of atopic eczema in primary care do not mention SWET.588 It is likely that the NICE guidelines588 do not
mention SWET48 because guidelines often do not list all of the treatments for particular conditions that
should not be used, unless they were previously recommended.

Stage 5: adoption by practice and the public
The SWET48 found that water softeners provide no benefit to children with moderate to severe eczema, and
the findings of the trial were widely disseminated to patients, clinicians and the public through the media
and the various publications resulting from the trial. However, given that water softeners were shown to
provide no benefit, it is difficult to establish the impact of the trial on clinical practice as water softeners for
the treatment of eczema have never been funded by the NHS. The main impact of the trial on clinicians is
that, for those aware of the findings, they can now give evidence-based advice to the patients and the
carers of children with eczema. Conversely, the main impact of the trial on patients is that they can avoid
spending money on water softeners in the hope that the treatment will improve their eczema. Given that
there are approximately 400,000 children with moderate to severe eczema in the UK, and the cost of a
water softener is approximately £750 per unit, this could represent important cost savings for families of
children with eczema. However, as information on the proportion of families purchasing water softeners for
the treatment of eczema before and after the trial is not available, it is not possible to draw final conclusions
on the cost savings accruing to families in the UK from the results of this trial.
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The main barriers to the research having an impact are the negative nature of the findings for those
convinced by anecdotal evidence that water softeners improve eczema and the complexity of the trial
results, which showed that, for all of the objective outcome measures, there was no benefit, whereas
the more subjective outcome measures showed very small, statistically significant, but still clinically
insignificant, differences. The negative findings may be a barrier to the research having an impact because
some individuals strongly believe that softened water improves eczema and therefore are reluctant to
accept the findings of SWET.48 Similarly, the complex nature of the trial results may act as a barrier to the
research having an impact because it may be difficult for some individuals to understand why the trial
results were negative as the subjective outcome measures showed some benefit.

Stage 6: final outcomes
Since SWET48 showed that water softeners do not benefit patients with eczema, it is challenging to
determine the impact of the uptake of the research findings in the absence of a plausible counterfactual
(e.g. what would have happened if SWET48 had not been undertaken). Presumably, clinicians would have
provided variable advice on the effectiveness of water softeners and eczema, and some patients would
have continued to purchase water softeners in the hope that the devices would improve their eczema.
The main impact of the study on society through the uptake of the findings will thus be cost savings
for the carers of children with eczema.

It was not possible to determine the impact of the trial on the water-softening industry. However, it is
likely that the industry benefited from the publicity that was associated with being part of a high-profile
trial. It is also interesting to note that many families chose to purchase the unit at the end of the trial,
despite the fact that the trial showed no treatment benefits.

Table of payback
Payback details for this case study are provided below in Table 31.

TABLE 31 Table of payback for SWET48 case study

Payback category Impacts from case study

Knowledge Production Four peer-reviewed publications and a fifth submitted

Only large trial looking at the use of water softeners for the treatment of eczema

Found that water softeners provide no benefit for the treatment of moderate to severe
eczema in children

Research Targeting and
Capacity Building

Career development of members of research team

Building and maintenance of networks

Increase in dermatology trials for non-pharmacological treatments for eczema

Increased interest in the connection between water hardness, eczema and the skin
barrier in infants

Informing Policy and Product
Development

The National Eczema Society withdrew its factsheet on water softeners and eczema

NICE guidance on atopic eczema in children references SWET48

Health and Health Sector
Benefits

Clinicians are able to give evidence-based advice to patients that water softeners
provide no benefit to children with moderate to severe eczema

Broader Social and Economic
Benefits

Carers of children with eczema can avoid spending money on water softeners in the
hope that they improve eczema
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Appendix 4.9: the Conventional ventilator support versus
Extracorporeal membrane oxygenation for Severe Adult
Respiratory failure trial

Summary
The CESAR49 study was a RCT of ECMO for severe adult respiratory failure compared with standard care.
The trial compared the effectiveness and cost-effectiveness of ECMO with conventional treatment,
6 months after onset of acute respiratory distress syndrome (ARDS). The main results of the trial found a
16% ‘survival without severe disability benefit’ for patients referred to an ECMO centre compared with
patients allocated to conventional treatment. Over a lifetime horizon, the cost per QALY for referral to
ECMO was estimated to be £19,252. The authors concluded that transferring adult patients with severe,
but potentially reversible, respiratory failure to a centre with an ECMO-based management protocol
significantly improves patients’ ‘survival without severe disability’.

The CESAR49 trial was the first to show a ‘survival without disability benefit’ from ECMO in adults with
respiratory failure. After commencing the CESAR49 trial, clinical lead Giles Peek was appointed as a
Consultant Cardiothoracic Surgeon at Glenfield Hospital, University Hospitals of Leicester NHS Trust.
A number of the research fellows involved in the trial49 went on to specialise in intensive care, whereas
others decided not to pursue further training in that area. The CESAR49 trial, and more recent research
into ECMO, brought additional researchers and clinicians into ECMO treatment and research. The CESAR49

trial also contributed to the targeting of future research, such as the later H1N1 flu virus trial and the
Extracorporeal Membrane Oxygenation for Severe Acute Respiratory Distress Syndrome (EOLIA) trial, which
set out to address some of the uncertainties that remained after the CESAR49 trial. The CESAR49 trial led
to a change in clinical practice in the UK, through the establishment of five adult ECMO centres. The
CESAR49 trial, together with the H1N1 trial, resulted in an increase in the use of ECMO for adult ARDS.
Finally, the CESAR49 trial likely contributed to the development of improved ECMO technology.

Introduction to case study

Background

Scientific background
Extracorporeal membrane oxygenation is a treatment for patients with respiratory failure, which uses
cardiopulmonary bypass technology to provide temporary gas exchange. ECMO was first used in
clinical practice in the 1970s for the treatment of neonatal respiratory failure, and began to be used
for paediatric and adult respiratory failure in the mid-1990s.589 Prior to the CESAR49 trial, there had been
eight trials590–597 of ECMO in acute, potentially fatal, ARDS: two in adult respiratory failure,590,591

one in paediatric respiratory failure592 and five in neonatal respiratory failure.593–597 The two prospective
randomised trials of ECMO in adults showed no difference between ECMO and the control. According
to Bartlett (2014),589 ‘these two early studies also demonstrate the negative effect of a premature
study. Both studies are cited as demonstrating that ECMO is not effective in ARDS, essentially stopping
research on the technique in adults for 30 years, except in a few centres.’ However, the five neonatal
trials593–597 – one of which was conducted in the UK shortly before the CESAR49 trial – and the paediatric
trial592 all showed survival benefits from ECMO, which resulted in the adoption of ECMO for neonatal
respiratory failure in routine practice. Owing to the poor design of the earlier two adult trials,598 the
results of which were at odds with the findings from the neonatal and paediatric trials, uncertainty within
adult intensive care remained regarding the effectiveness of ECMO for the treatment of respiratory failure
in adults, both in the UK and internationally. The CESAR49 trial set out to determine whether or not ECMO
increases the ‘survival without disability’ of patients with potentially reversible ARDS and, if so, whether
or not the procedure is cost-effective compared with conventional ventilator support.599
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Chief investigator’s background
Diana Elbourne, Professor of Healthcare Evaluation at the LSHTM, was the CI of the CESAR49 trial.600 Prior
to the CESAR49 study and taking up her post at LSHTM, Elbourne worked at the National Perinatal
Epidemiology Unit in Oxford from 1981 to 1996.601 While working in Oxford, Elbourne was involved in a
neonatal ECMO trial in infants with respiratory failure,597 which led to her later involvement in the
CESAR49 study.600

During the CESAR49 trial, Elbourne worked closely with Giles Peek, a consultant cardiothoracic surgeon at
Glenfield Hospital, University Hospitals of Leicester NHS Trust. Peek was the founding chairperson of the
European Chapter of the Extracorporeal Life Support Organization (ELSO), in 2011.602 Shortly after
completing the CESAR49 trial, Peek conducted a matched-pairs trial to compare hospital mortality in
patients with H1N1-related ARDS treated with ECMO versus conventional care.603

The case study approach
The data collection process for this case study involved a series of interviews, a review of the primary and
secondary data sources relating to the CESAR49 trial and a targeted review of the evidence on the
effectiveness of ECMO for respiratory failure. As shown in Table 32, three individuals were interviewed for
this case study: the CI, the clinical lead and an expert in ECMO.

The primary data sources for the case study included the interview data, the research protocols,599,604 the
monograph in the NIHR HTA journal,600 the final results of the trial published in The Lancet,605 and a paper
on the importance of relatives’ travel and time costs for visiting adult patients in intensive care.606 The
background information reviewed for this study included a review of the clinical research on ECMO,589

the results of the earlier ECMO trials590–597,607 and both the NICE and ELSO guidance on ECMO for
respiratory failure.608,609

Stage 0: topic/issue identification
A number of key factors influenced the research team’s decision to work in this area, as detailed in Box 9
and described below.

TABLE 32 Interviewees for CESAR49 case study

Interviewee Reason for interview

Diana Elbourne CI

Giles Peek Clinical lead

Robert Bartlett Expert in ECMO

BOX 9 Key influencing factors

1. Trial expertise of the PI and ECMO expertise of clinical lead.

2. Evidence from neonatal and paediatric trials that ECMO is an effective treatment for ARDS.

3. Uncertainty regarding the effectiveness of ECMO in adults.

4. Withdrawal of funding for adult ECMO in the UK.

5. Success of previous neonatal trials in the UK.

6. Fast-track commissioning of trial into ECMO for adults.
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Trial expertise of the chief investigator and extracorporeal membrane
oxygenation expertise of the clinical lead
Prior to undertaking the CESAR49 trial, Diana Elbourne had research expertise in clinical trials and clinical
trial methodology research.241,607,610–620 Elbourne was involved in the UK collaborative randomised trial of
neonatal ECMO.591 Giles Peek had published widely on extracorporeal life support and cardiothoracic
surgery prior to the CESAR49 trial.621–640

Evidence from neonatal and paediatric trials that extracorporeal membrane
oxygenation is an effective treatment for acute respiratory distress syndrome
As noted above, there had been eight trials590–597 of ECMO in acute, potentially fatal, ARDS prior to the
CESAR49 study: two in adult respiratory failure,590,591 one in paediatric respiratory failure592 and five in
neonatal respiratory failure.593–597 Although the two adult trials590,591 showed no survival benefit from
ECMO in patients with severe acute respiratory failure, all of the neonatal and paediatric trials592–597 found
a survival benefit from ECMO.

Uncertainty regarding the effectiveness of extracorporeal membrane
oxygenation in adults
Owing to the poor design of the two adult trials,589 uncertainty remained regarding the effectiveness of
ECMO for adults, even although ECMO had been shown to be effective in both newborns and children.
According to Bartlett et al. (2014),598 ‘in retrospect, the 2 prospective randomised trials done in adult
respiratory failure in the 1970s and 1980s were premature and poorly designed’. Bartlett et al.598 highlight
a number of flaws including inadequate characterisation of the prospective patient population in the
study centres; poorly determined inclusion and exclusion criteria; lack of standardisation of the devices,
technology and protocols; inadequate competence in the use of ECMO; and failure to report the flaws of
the trial in publication.

Observational studies in adults suggested that there may be survival benefits from ECMO compared with
conventional care.599 Case series studies in the USA, UK and Germany found survival rates of up to 66%
with ECMO compared with 44% for conventional care.

Withdrawal of funding for adult extracorporeal membrane oxygenation
in the UK
According to one of the interviewees, prior to the CESAR49 study, funding for the use of clinical ECMO in
the UK was withdrawn because of the reorganisation of the NHS that had occurred at that time. The
Safety and Efficacy Register for New Interventional Procedures, which has now been replaced by NICE,
assigned the ECMO procedure a ‘Cii categorisation’, which meant that it deemed the safety and/or
efficacy of ECMO in adults to be not yet fully established and that the procedure required a fully
controlled evaluation.599

Success of previous neonatal extracorporeal membrane oxygenation trial
in the UK
The earlier neonatal ECMO trial597 demonstrated the feasibility of conducting a trial in acute fatal illness in
the UK, which set an important precedent for the CESAR49 trial. According to one interviewee, that trial
demonstrated that the logistical problem of randomising patients to two different methods of care in
the same intensive care unit (ICU) and the ethical problem of assigning patients to one strategy or the
other – one of which ultimately will prove to have higher mortality – could be overcome. The interviewee
noted that the UK neonatal ECMO trial597 addressed the logistical and ethical problems through a unique
trial design in which many neonatal ICUs agreed to participate. With parental consent, patients who
met the trial’s597 inclusion criteria (patients with pre-defined high mortality risk) were randomised to
conventional treatment in the hospital’s ICU, the best available treatment at the time or to an ECMO
centre for treatment.
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Fast-track commissioning of trial into extracorporeal membrane oxygenation
for adults
Sir Miles Irving and Professor Kent Woods brought the priority for undertaking a trial into ECMO for ARDS
in adults directly to the HTA programme. As such, no commissioning brief was prepared, but rather
applicants were invited to submit research proposals. This commissioning process resulted in the funding
of the CESAR49 trial.

Interface A: project specification and selection
Diana Elbourne, Giles Peek, Richard Firmin and Miranda Mugford were involved in the design of the
CESAR49 study.600 According to one of the interviewees, once the neonatal ECMO trial was completed in
the UK, a discussion regarding the possibility of conducting a similar trial in adults commenced. Three
members of the research team for the neonatal trial were subsequently involved in the adult ECMO trial:
Elbourne, Mugford and Firmin. The interviewee noted that the principles of both the neonatal and the
adult ECMO trial were similar. Although the methods for the two trials were also similar, and some of the
ECMO specialists involved in both trials were the same, the clinicians involved in the CESAR49 trial were
primarily cardiothoracic surgeons, ECMO specialist nurses and perfusionists, rather than neonatologists.
The ECMO specialist nurses were the most numerous. According to another interviewee, the initial
planning of the trial took place in Ann Arbor, Michigan, in 1996 at the ELSO meeting, which convened
experts in ECMO from around the world.

One interviewee noted that the research team worked closely with the DH during the design of the trial to
determine the implications of covering the cost of the ECMO service during the trial and the immediate
period after the trial, before the publication of the trial results. The DH also worked to support ECMO
within the trial, while discouraging the use of ECMO outside the trial.

According to one of the interviewees, the CESAR49 study was designed to have an impact on policy and
practice from the outset. Another interviewee noted that ‘it was designed to answer exactly that question:
should Britain commission an adult ECMO service? So, it was completely pragmatic and it had a
concurrent economic evaluation’.

Patients were not involved in the design of the initial research application, but, according to one
interviewee, after the research team received confirmation of funding, patient representatives were
included on the steering committee, and clinical stakeholders were involved in the drafting of the protocol
and the research ethics application. The same interviewee also explained that relevant patient groups for
ECMO are difficult to identify because there are only four, small, potentially relevant groups: people who
had had ECMO in the past, the families of people who have had ECMO in the past and died, people
who had had respiratory failure in the past, and the families of people who have had respiratory failure in
the past and died. The research team involved patients who had previously had ECMO and a family
member of someone with ARDS who had died in intensive care. However, according to one interviewee,
patient involvement in the CESAR49 trial was relatively small because many of the issues of concern to
patients had already been addressed in the design of the previous neonatal trial.

According to one interviewee, some members of the research team initially made one unsuccessful
application for funding to the MRC before receiving funding from the HTA programme.

Stage 1: inputs to research

Financial
The research team received £1,424,795 in funding from the HTA programme.49 The initial grant was for
£933,237; however, the research team received extensions of £302,631 in October 2003 and £176,002 in
May 2005. Although the costs of the trial were funded by the HTA programme, the clinical treatment
costs for ECMO were funded by the NHS through the National Specialised Commissioning Advisory Group
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for England and Wales and through the Scottish Executive in Scotland. Conventional treatment was
funded by the NHS under existing contracts.599,600 According to one interviewee, the treatment and salary
costs of the clinicians amounted to approximately £2,900,000 per year.

Knowledge and expertise
The research team had considerable methodological and clinical research expertise. At the time
of the CESAR49 study, Diana Elbourne had substantial experience in clinical trial research, design
and management,241,607,611–620 Giles Peek had substantial expertise in ECMO and cardiothoracic
surgery,621–640 Richard Firmin had extensive clinical and research expertise in ECMO and cardiothoracic
surgery,621–629,631,632,634–707 and Miranda Mugford had long-standing expertise in health economics.708–732

Techniques
Extracorporeal membrane oxygenation, as a procedure, was an important input into the research.
Robert Bartlett first developed the procedure in 1971, which Richard Firmin (a member of the research
team) and Andrzej Sosnowski introduced to the UK in 1989 at Glenfield Hospital.733 The technique
requires substantial expertise and is delivered in only a limited number of centres globally. At the time of
the CESAR49 study, Glenfield Hospital was the only adult ECMO centre in the UK, and it remains the only
hospital in the UK to provide ECMO to both adults and newborns.

Stage 2: research process
The CESAR49 study was a RCT of ECMO for severe adult respiratory failure compared with standard care.600

The trial compared the effectiveness and cost-effectiveness of ECMO with conventional treatment. Patients
randomised to ECMO were treated in Leicester at the Glenfield Hospital, whereas patients randomised
to conventional treatment were treated in hospitals throughout the UK. The primary outcome measure
was death or severe disability at 6 months. The study49 found that fewer patients referred to the ECMO
treatment centre died or had severe disability after 6 months (36.7% compared with 52.9% with
conventional treatment), with a cost per QALY of £19,252.

According to one of the interviewees, the trial design proved to be controversial because only the patients
randomised to the intervention were moved to the ECMO centre. In some previous trials, everyone who
met the criteria for ECMO was transferred to an ECMO centre, and half the patients received standard
care while the other half received ECMO. The research team made the decision that transferring patients
to an ECMO centre to receive standard care was not appropriate for a UK context because, in the UK,
patients who were not going to receive ECMO would never be transferred, but rather would be treated
locally. Transferring patients to another treatment centre to receive standard care would have caused extra
stress to critically ill patients. Another interviewee noted that ‘I think it was the right design. It was a
controversial design, because it did not fit the US pattern, but it was a UK trial, and for doing the trial in
the UK, it was the right design’.

The unique design of the CESAR49 trial also added complexity to the interpretation of the results, because
it was not possible to compare the same type of care in both arms of the trial. In the control arm,
conventional care, patients were treated in a different place, with a different team, but did not receive
ECMO. Furthermore, a number of the patients in the ECMO arm did not receive ECMO because their
condition improved at the ECMO centre, obviating the need to use it. However, patients with ARDS that
were transferred to the ECMO treatment centre, regardless of whether they received ECMO or not,
experienced lower mortality and lower rates of severe disability at 6 months than patients who received
conventional care in their hospital’s ICU.

The research team had extensive interaction with other ICUs throughout the country when setting up the
CESAR49 trial. According to one interviewee, the research team was in contact with > 100 ICUs before
submitting the ethics application for the trial.
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The research team also involved patients in the research process through the Trial Steering Group. One
interviewee noted that patients’ views on the neonatal trial carried through to the design of the CESAR49

trial. For example, the neonatal trial had already consulted patients regarding an acceptable primary
outcome, which should not just be death, but rather should include severe disability at 6 months to
address quality-of-life concerns. Patients were also involved in the economic analysis and, according to
one interviewee, were particularly helpful in determining whether or not patient diaries to document all
services used from discharge to follow-up would be a useful way of collecting information on costs and
resource use for the economic evaluation.

The research team also had ongoing interaction with the HTA programme throughout the research
process. This interaction took the form of annual reports, which the research team submitted to the
HTA programme, and two funding extensions over the life of the project. One interviewee noted that:

They were a good funder to work with. You work with them rather than adversarially. With some
funders you feel like you have to justify your existence every five minutes . . . I think they were a very
supportive funder, sort of critically supportive.

Adding value in research
Although the CESAR49 trial was undertaken prior to the Chalmers and Glasziou14 publication on avoidable
research waste, and the NIHR’s introduction of the Adding Value in Research Framework,20 it is
nevertheless feasible to assess the extent to which the CESAR49 trial met all of the adding value in research
criteria of that framework.

First, the research team set out to answer a question that was relevant to the users of the research and
designed the research to have an impact on policy and practice from the outset. The research team set out
to address a high-priority question, with important outcomes, and involved clinicians throughout the
research process. The research team did not, however, involve patients in setting the research agenda, but
did involve patients in the research process.

Second, the research team used a trial design that was tailored to the UK context to address the issue
of whether the ECMO for ARDS should be commissioned in the NHS. The study49 did not conduct a
systematic review, as there had been only two previous trials in adult ECMO prior to the CESAR study,
both of which have been deemed to be methodologically flawed.589 However, the research team did
review the existing evidence from those two trials, as well as the evidence from observational studies.600

Third, although the research team needed two short extensions to account for unforeseen issues in
recruitment, the study was otherwise delivered on time, and the research team delivered regular progress
reports to the HTA programme during the study.

Fourth, the research team published their findings in full in a HTA monograph600 and in The Lancet,605 and
also used the trial data to publish a substudy on the importance of relatives’ travel and time costs for
visiting adult patients in intensive care.606

Finally, the research team seems to have made every effort to produce an unbiased and usable report. The
publications arising from the study clearly describe the research methods, the planned study outcomes
and the interpretation of the findings.
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Stage 3: primary outputs from research

Knowledge
The CESAR49 study resulted in the publication of two research protocols (one for the trial and one for the
economic evaluation),599,604 two peer-reviewed publications,605,606 and a HTA monograph.600 The research
protocols describe the methods of the trial and economic evaluation in detail. The monograph and
The Lancet paper605 report the results of the trial, and a substudy on the cost to families of visiting patients
in intensive care presents the results of one component of the economic analysis. Figure 20 presents the
results of the bibliometric analyses on the publications resulting from the CESAR49 trial.

The main results of the trial found a 16% ‘survival without severe disability’ benefit, post hospital
admission, for patients referred to an ECMO centre compared with patients allocated to conventional
treatment. According to one interviewee, all other reports of survival outcomes in patients with ARDS are
based on 28 days post admission or hospital discharge. The 28-day survival outcome in the CESAR49 trial
was 75% vs. 50%.600,605 Over a lifetime horizon, the cost per QALY for referral to ECMO was estimated to
be £19,252, which is below NICE’s cost-effectiveness threshold of £20,000–30,000 per QALY.735 The
authors concluded that transferring adult patients with severe, but potentially reversible, respiratory failure
to a centre with an ECMO-based management protocol significantly improves patients’ ‘survival without
severe disability’. The CESAR49 trial was the first to show a survival benefit from ECMO in adults with
respiratory failure.

Commenting on the results, one interviewee noted:

That is a huge difference in acute clinical studies in fatal illness. Most clinicians would say if you could
use some very expensive intervention and get a 10% improvement in survival then it’s worth it. Here it
was twice that.

The substudy on the cost to relatives of visiting adult patients in intensive care investigated the costs to
informal caregivers of visiting patients in ICUs.606 The study606 found that the main cost to informal
caregivers of visiting relatives in an ICU was related to travel.

However, there has also been some controversy regarding the results of the CESAR trial.736 Although more
patients referred to ECMO survived than patients randomised to conventional management, the survival
benefit was not statistically significant (relative risk 0.73; 95% confidence interval 0.52 to 1.03; p= 0.07).
The single referral centre was also viewed as a potential weakness of the study because potentially
superior care at the trial ECMO centre might have led to the improved ‘survival without severe disability’
benefit observed in the trial. Another issue highlighted was the use of a local conventional management
protocol rather than a standard critical care protocol. Zwischenberger and Lynch (2009)736 note that:

Most proponents of ECMO will conclude that patients treated in a hospital where ECMO was part of
the algorithm fared better than patients in hospitals that did not offer ECMO. They will argue that the
strengths of CESAR far outweigh the risks of transport and ECMO as well as any statistical critique . . .
Detractors will argue that the intent-to-treat analysis and lack of protocol for ventilator and critical-care
management in patients not randomised to receive ECMO weaken the conclusions . . . Critics will point
out that the benefit is only directly applicable to the UK health-care system, and that the expense of
training a team and maintaining equipment minimises any savings to be realised . . . This study will
likely provide ammunition for both those in favour and those against the use of ECMO in the
adult population.

The interviews picked up on some of this controversy. According to one interviewee, adult pulmonologists,
mostly in the USA, were both surprised and sceptical. They criticised the study49 on the grounds that, of
the 90 patients randomised to ECMO, 16 were transferred to the ECMO centre in Leicester but did not
receive ECMO. These 16 patients improved with conventional care in the ECMO treatment centre, which
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differed from conventional care in the control arm of the study. The trial investigators acknowledged the
lack of standardisation of conventional care between the ECMO centre and the ICUs as a major limitation
of the study. That criticism highlights the importance of the interpretation of the trial: patients who were
referred to the Leicester ECMO centre had a 16% ‘survival without disability’ advantage over patients
managed in other ICUs in the UK. According to the same interviewee, the findings of the CESAR49 trial are
now well understood and viewed positively within intensive care. The interviewee noted that:

If you ask any practising pulmonary intensivist ‘what should you do to improve survival in your severe
ARDS patients?’ the answer is refer those patients to an ECMO centre where, number one, the care is
better and, number two, they have ECMO available if needed.

Benefits to future research and research use

Capacity building and career development
After commencing the CESAR49 trial, in July 2004 Giles Peek was appointed as a Consultant Cardiothoracic
Surgeon at Glenfield Hospital, University Hospitals of Leicester NHS Trust. In 2008, Peek became the Head
of Service for the East Midlands Congenital Heart Centre and, in 2011, became Director of the Adult,
Paediatric and Neonatal ECMO Programme. In 2015, he took up a visiting professorship in New York.
Although it is not possible to determine to what extent Giles Peek’s career progression is attributable to
his involvement in the CESAR49 trial, it is plausible that the trial made an important contribution, as his
subsequent career developments have all occurred within the same field.

Prior to the CESAR49 trial, Diana Elbourne had a well-established track record in clinical trials and research
into the methods of clinical trials, and thus it is unlikely that the CESAR49 study would have had a
substantial impact on her career, as it is only one among many trials in which she has been involved.

According to one interviewee, the CESAR49 trial also had an important impact on a number of other
individuals involved. Ravin Tiruvoipati, a Clinical Research Fellow at the time, was involved in the
recruitment of both centres and patients, the clinical conduct of the research, project management, the
interpretation of the results and writing of the final report; he decided to undergo intensivist training
instead of surgical training after the CESAR49 trial. Nicky Jones, who was also a Clinical Research Fellow at
the time, was involved in the recruitment of both centres and patients, the clinical conduct of the research
and the project management group, and decided to move into general practice training instead of surgical
training after the CESAR49 trial. According to the same interviewee, all of the ECMO clinicians, with the
exception of Nikki Jones, confirmed their interests in the field and all of the researchers continued in their
research pursuits.

One interviewee also maintained that the CESAR49 trial, together with more recent developments, brought
additional researchers into ECMO. First, the CESAR49 trial led directly to the H1N1 trial, which looked at
the same research question as the CESAR49 trial but in a relatively homogenous patient group that was
restricted to patients with H1N1. Second, the flu pandemic independently increased the use of ECMO for
adults with ARDS and research on ECMO in adults. The introduction of new, simpler, safer and more
efficacious ECMO technology in 2008 also prompted increased interest in the use of ECMO for adults.

Targeting of future research
According to one interviewee, as the CESAR49 study progressed, an increasingly large number of people
globally were performing ECMO. However, the ELSO registry is blinded to the source of cases entered and
it is not possible to determine whether or not the CESAR49 study made any contribution to the global
increase in ECMO use. According to the same interviewee, by the time that the CESAR49 study was
published, interest in ECMO had increased, such that when the 2009 H1N1 flu epidemic occurred, there
were quite a few ECMO centres that were able to treat patients with H1N1 using ECMO.
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During the H1N1 epidemic, Giles Peek and others undertook another trial in ECMO which compared the
hospital mortality of patients with H1N1-related ARDS referred to ECMO centres to matched patients who
were not referred to ECMO.603 The H1N1 study set out to address some of the controversy regarding the
effectiveness of ECMO in adults that remained after the CESAR trial. It found that patients with H1N1-related
ARDS that were referred to ECMO centres had lower hospital mortality than matched patients who did not
receive ECMO: 27.5% of patients transferred to UK ECMO centres died before discharge compared with
52.5% for patients who were not referred for ECMO. However, a similar study in France found no difference
in mortality between patients referred to ECMO centres and their matched pairs; however, only 50% of
patients were matched in that study and the unmatched patients had lower mortality.737

The international multicentre randomised EOLIA trial, which is led by Alain Combes in France, is looking at
the early use of ECMO after diagnosis of ARDS: in a review article on research into adult ECMO to date,
Combes et al. (2012)738 state ‘because the CESAR study was criticised for methodological limitations,
new trials evaluating the impact of ECMO in severe respiratory failure are needed before widespread
adoption of this technique’. The article738 notes that the EOLIA trial will address some of this uncertainty
regarding the efficacy of early ECMO in ARDS by having close control over mechanical ventilation in
the control group, initiation of ECMO prior to the transfer of patients to ECMO centres, and use of ECMO
in all patients who are randomly assigned to receive ECMO.

Interface B: dissemination
Aside from the academic publications resulting from the CESAR49 study, Giles Peek has been active in the
dissemination of the research findings. Through his role as Chairman of EuroELSO and his involvement in
the broader ELSO organisation, Peek disseminated the findings of the trial through that network. He also
presented the results of the trial on a number of occasions in different locations in the UK as well as
internationally in Australia, Belgium, Brazil, Canada, China, France, Germany, Switzerland, the Netherlands,
New Zealand and the USA. However, this dissemination activity was not covered by the project grant, but
rather was supported by conference invitees or industry.

According to one of the interviewees, the research team also disseminated their findings to patients by
sending summaries to all those who took part in the trial and by presenting the findings to patient
groups. The research team also maintained a website throughout the project to provide updates and to
disseminate the results at the end of the study (http://cesar.lshtm.ac.uk/).

Lastly, the research team translated the findings of the study into French,739 which made the research
findings more readily available to the French-speaking academic community.

Stage 4: secondary outputs
According to one of the interviewees, the CESAR49 trial led directly to the creation of the five ECMO centres
that currently exist in the UK, but that there were also a number of other events that contributed to the
commissioning of the ECMO service. First, referrals to ECMO increased dramatically with the outbreak of the
H1N1 flu epidemic, which coincided with the publication of the CESAR49 trial (at that time, the NHS had not
yet commissioned ECMO services). The ECMO centre in Leicester collaborated with other centres to treat
referred patients, which led to a doubling of ECMO capacity in the UK at that time. A similar experience was
repeated the following year with the second outbreak of H1N1, which, according to the interviewee, then
led to the commissioning of a more robust ECMO service, with five ECMO centres nationally.
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The CESAR49 trial also had a direct impact on clinical guidelines in the UK. The NICE guidance on ECMO
for severe acute respiratory failure in adults references the CESAR49 study as the primary evidence on
ECMO for adults.608 The guidance states that:

Evidence on the safety of extracorporeal membrane oxygenation (ECMO) for severe acute respiratory
failure in adults is adequate but shows that there is a risk of serious side effects. Evidence on its
efficacy is inadequate to draw firm conclusions: data from the recent CESAR . . . trial were difficult to
interpret because different management strategies were applied among many different hospitals in
the control group and a single centre was used for the ECMO. Therefore this procedure should only be
used with special arrangements for clinical governance, consent and research.

The CESAR49 trial is also cited in the ELSO Guidelines for Adult Respiratory Failure, which is used by ECMO
centres around the world.609 In addition, the CESAR49 trial is cited in ECMONet’s position paper for
ECMO programmes for acute respiratory failure in adult patients,740 as evidence that referral to an ECMO
centre – where ECMO is part of a broader management protocol for acute respiratory failure – may
improve patient outcomes.

According to one of the interviewees, the CESAR49 study has also had an impact on the teaching of clinicians
in intensive care. The interviewee noted that although there is still a lot of scepticism and resistance, the
results of the CESAR49 trial and ECMO are now something that students are required to know about. Lastly,
the CESAR49 trial is also cited in ELSO’s Red Book (www.elso.org/Publications/RedBook4thEdition.aspx), which
is a compendium of knowledge on ECMO.

Stage 5: adoption by practice and the public
According to one of the interviewees, ‘The neonatal trial changed the definition of standard practice
around the world as soon as it was published. The CESAR49 trial did the same thing, from my point of
view’. However, another interviewee noted that adoption of ECMO for ARDS in clinical practice has been
relatively slow, but since the results of the CESAR trial it is a much more accepted treatment method. Since
the publication of the CESAR study findings in 2009,605 the number of adult patients treated with ECMO
globally has steadily increased from 3213 in 2009 to 5037 in 2014.741 The same interviewee noted that
clinicians are sometimes reluctant to change their clinical practice, despite evidence from primary research.
The interviewee also pointed out that, in the past, there was a legitimate concern regarding the risk of
transporting patients to ECMO centres, but that that risk has now largely been eliminated as a result
of improvements in ECMO technology, because clinicians from ECMO centres can now cannulate patients
prior to transport. Overall, the CESAR49 trial, together with the H1N1 ECMO study, seems to have led to
an increase in the use of ECMO in the UK and internationally. However, it is not possible to apportion the
increase in ECMO use to the two individual studies as they were published within 2 years of each other
and both probably contributed to the observed increase.

One interviewee viewed the devolution of clinical commissioning to regional areas as an obstacle to the
provision of ECMO in the UK. Prior to the recent reorganisation of the NHS, commissioning of ECMO
services took place at a national level and ECMO centres worked collaboratively at the national level.
However, because of changes in the commissioning of services, there is now a challenge regarding the
costs of patients who are referred from a hospital in one region to an ECMO centre in another region.

One interviewee also noted that the CESAR49 trial has had an impact on practice internationally. They
noted that ‘Every single health system is having to consider how they provide it, whether they’ll provide it,
how they’ll fund it, who will do it. So I think it has had an enormous impact’.

According to the same interviewee, the number of clinicians performing adult ECMO has increased
exponentially since the publication of the CESAR49 trial.
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Stage 6: final outcomes
Peek et al. (2010)600 estimate that there may be up to 350 patients with severe, but potentially reversible,
respiratory failure in the UK each year. The CESAR49 study and the subsequent H1N1 ECMO study showed
that patients with ARDS that are referred to ECMO centres are much more likely to survive. One interviewee
noted that although the number of patients referred to ECMO is small, the survival benefit for those
patients is important. One interviewee also noted that, of the patients who survive a similar degree of illness
(treated with either ECMO or conventional care), those on ECMO have much less ventilator-induced lung
injury than those treated with conventional care, and have a much better quality of life.

One interviewee also noted that the CESAR49 study has influenced recent developments in ECMO
technology because it demonstrated that there is a potential market for devices. Following the CESAR49

trial, three German companies developed improved ECMO machines. However, it is not possible to
determine what level of sales were achieved for the companies and to what extent the development of the
new technology can be attributed to the CESAR49 study.

The CESAR49 study has had a range of impacts, which one interviewee summarised succinctly:

It really has had an impact in several areas in the world, prompting industry to make devices and
prompting hospitals to learn how to do the technology, and particularly getting them to realise that
it’s not as simple as it seems, and in how to conduct research trials in acute fatal illness. It has certainly
had an impact in all those areas.

Table of payback
Payback details for this case study are provided below in Table 33.

TABLE 33 Table of payback for CESAR49 case study

Payback category Impacts from case study

Knowledge Production First trial to show a survival without disability benefit of referral to an ECMO centre for
adults with ARDS

Two protocols, one monograph and two peer-reviewed publications

Research Targeting and
Capacity Building

Giles Peek became a consultant cardiothoracic surgeon shortly after commencing the
CESAR49 trial

One research fellow went on to pursue training in intensive care, another went on to
pursue training in general practice, and another continued on to work in clinical research

Giles Peek was involved in the H1N1 ECMO trial immediately after the conclusion of the
CESAR49 trial

The EOLIA trial in France set out to address some of the remaining uncertainties
regarding the use of ECMO for adult ARDS

Informing Policy and Product
Development

Resulted in funding for adult ECMO in the NHS

Resulted in the current five ECMO centres in the UK

Health and Health Sector
Benefits

Global increase in use of ECMO for patients with ARDS

Broader Social and Economic
Benefits

Survival without disability benefits patients with ARDS
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Appendix 4.10: CoBalT

Summary
In primary care, antidepressant drugs are often the first-line treatment for depression. Non-response to
antidepressant treatment is a considerable problem. In the CoBalT50 study, the investigators conducted a
large multi-site RCT to test the clinical effectiveness and cost-effectiveness of using CBT as an adjunct
to pharmacotherapy for treatment-resistant depression (TRD) in primary care. The PI for this trial was
Dr Nicola Wiles. The intervention was found to be clinically effective, significantly reducing depressive
symptoms by 6 months. The response rate and the remission rate were found to be significantly greater in
the intervention group than in the usual care group over the 12-month trial. Additionally, the improvement
in quality of life over the 12 months was reported as being greater by those in the intervention group.
The intervention was found to be cost-effective; if society is willing to pay £20,000 per QALY (the threshold
used by NICE) the net monetary benefit per patient per year is £289, and the probability that the intervention
is cost-effective is 0.74. The study also included a small qualitative study in which it was found that patients
from the intervention group described CBT as challenging but that it had given them techniques to help
them better manage their symptoms, for those that managed to complete the sessions. A follow-up study
approximately 4 years post randomisation will report on these findings shortly. As the CoBalT50 findings were
published only 2 years ago in February 2013, there has not yet been an opportunity for them to have a
notable effect on society. However, there has been considerable impact on the careers of the more junior
researchers involved in the study, and the research networks for the more senior researchers have been
strengthened and increased both within and across different institutions. Many of the investigators involved
in CoBalT50 have gone on to collaborate together in other research trials. There has not yet been an
opportunity for the CoBalT50 findings to be cited by the NICE clinical guidelines, and so the impact on clinical
practice has been limited. The next updates to the NICE guidelines for depression have an anticipated
publication date of May 2017.

Introduction to case study

Background

Scientific background
In primary care, antidepressants are often the first-line treatment for depression. Non-response to
antidepressant treatment is a considerable problem.742 In a large US study more than half of the patients
with depression recruited through primary care did not achieve remission after first-line antidepressant
treatment,743 and in a European study half of the depressed patients did not respond to two consecutive
courses of treatment with antidepressants.744 There is no single accepted definition for ‘TRD’.745 A
systematic review published in 2002 found that no RCTs had been undertaken to examine psychological
interventions for TRD.746 In 2004, NICE published guidelines747 suggesting that combined antidepressant
and CBT should be considered for treating TRD. The level of evidence for this recommendation was
‘grade B’, which is defined as evidence drawn from well-conducted clinical studies but no RCT on the
topic of recommendation or extrapolated from a RCT.747 CBT is a type of ‘talking therapy’ that has been
shown to be effective as a treatment for some people with depression but thus far CBT alone has not
been found to be efficacious for treating TRD (interviewee).

Principal Investigator background
Dr Nicola Wiles was the PI of the CoBalT50 study. To date she has had 68 publications. Her first paper
was published in 1999 in the field of arthritis.748 She moved from the University of Manchester to the
University of Bristol in 2003, and, in doing so, moved from being an epidemiologist in rheumatology to an
epidemiologist involved in mental health research (interviewee). Her first mental health research-related
paper was published in 2005.749 In 2008 Wiles published the results from a pilot trial for the CoBalT50

study, which provided proof that they would be able to recruit the appropriate subjects for the larger
HTA programme-funded CoBalT50 RCT that followed (interviewee).750
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The case study approach
This case study was conducted by requesting interviews with the PI and other authors from the main HTA
study report for this grant. Interviewees, listed in Table 34, included the PI and epidemiologist Nicola Wiles,
a practising academic psychiatrist, and a GP/primary care health services researcher. This study was a
multi-site RCT across three institutions. The majority of the authors as well as the PI were based at the
University of Bristol, with other partners based at the University of Exeter and the University of Glasgow.
At the time of the study, Glyn Lewis and John Campbell were based at the University of Bristol and
the University of Exeter, respectively. In addition to interviews, further information was found through
reading the publications produced as a result of this study and those that have cited these publications,
and through looking at the study website. The NICE guidelines for depression and other journal article
publications were reviewed to place the study in context.

Stage 0: topic/issue identification
A number of key factors influenced the research team’s decision to work in this area, as detailed in Box 10
and described below.

Professor Lewis was initially inspired by his experience with patients to think
that cognitive–behavioural therapy alongside pharmacotherapy might
be beneficial
The origin for this study goes back to the late 1990s when Professor Glyn Lewis, inspired by his clinical
experience with his patients, conducted a small-scale trial, while he was at Cardiff University, to compare
combined pharmacotherapy and CBT with pharmacotherapy alone in patients with TRD in secondary care.
At the time, this field of research was very small in the UK. Approximately £10,000 was awarded by the
Welsh government to support this trial (interviewee).

Positive results from the pilot clinical trial suggested that this could be an
effective intervention for treatment-resistant depression
The initial small-scale trial at Cardiff was not very successful because Lewis was recruiting from secondary
care and by this time the psychologists felt unable to randomise and also many of the patients had
comorbid disorders, so they struggled to recruit enough people (interviewee). Lewis then moved to work at
the University of Bristol, where he met an epidemiologist, Nicola Wiles, and together they designed a pilot
trial experiment similar to Lewis’s previous trial but this time in a primary care population of individuals

TABLE 34 Interviewees for CoBalT50 case study

Interviewee Reason for interview

Nicola Wiles PI and epidemiologist at University of Bristol site

Glyn Lewis Practising academic psychiatrist at University of Bristol site

John Campbell GP and primary care services researcher at University of Exeter site

BOX 10 Key influencing factors

1. Professor Lewis was initially inspired by his experience with patients to think that CBT alongside

pharmacotherapy might be beneficial.

2. Positive results from the pilot clinical trial suggested that this could be an effective intervention for TRD.

3. Despite inclusion in NICE guidelines in 2004 and 2009, evidence for the use of CBT alongside

pharmacotherapy was weak.

4. Complemented other depression research in primary care settings being conducted within the department.
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with TRD. A small grant from the Avon and Wiltshire Mental Health Partnership NHS Trust enabled them
to conduct a pilot study. This study tested the robustness of their experimental design, proved that they
could recruit the target population and yielded positive results. This study was very much the precursor to
the application that they submitted to HTA (interviewees).

Despite inclusion in National Institute for Health and Care Excellence
guidelines in 2004 and 2009, evidence for the use of cognitive–behavioural
therapy alongside pharmacotherapy was weak
The NICE guidelines for depression,751 published in 2004 and 2009, both already include CBT as an adjunct
to pharmacotherapy as the next step in treatment for TRD following pharmacotherapy alone. However, a
systematic review published in 2002746 provided no evidence to support this ‘next step’ intervention for TRD.
An update to this systematic review conducted by the Bristol team, first submitted for publication in 2006,
found only three very small studies that provided evidence to support the effectiveness of providing patients in
primary care with CBT treatment in addition to pharmacotherapy. One of these studies was their pilot study
and the other two trials were conducted with very small sample sizes.752 Although this lack of substantial
change from the earlier systematic review meant that no-one was interested in publishing the Bristol team’s
updated systematic review, it did help strengthen their application for the HTA grant (interviewee).

There was a large study being conducted in the USA called STAR*D, which was similar to the CoBalT50

study, but there was a critical difference between the two trials in relation to the suitability of the findings
to test the intervention that was currently being recommended in the NICE guidelines. The STAR*D
RCT did not test the effect of augmenting antidepressant medication with CBT as a ‘next-step’
treatment option, as there was there was no control group left on antidepressants while also having
CBT (interviewee).743 Additionally, the primary health-care systems in the UK and USA differ considerably,
so it cannot be assumed that the findings from such trials will necessarily have the same effect in the
UK (interviewee).

As the team were writing the CoBalT proposal in 2006, Improving Access to Psychological Therapies (IAPT)
services, aimed at increasing access to CBT, started. There was debate within the team and with other
people as to whether or not they still needed to do the study, but they felt that they should do it as
evidence was still lacking and new initiatives lacking in evidence are vulnerable in a climate of funding
cuts (interviewee).

Complemented other depression research in primary care settings being
conducted within the department
The department at the University of Bristol that Nicola Wiles worked in had a strong background in
research investigating interventions for depression in a primary care setting. At the time members of the
department had either just finished or were conducting studies investigating the genetic indicators
of treatment response for depression [MRC-funded GenPod study (GENetic and clinical Predictors Of
treatment response in Depression)], the effectiveness of an online CBT chat room intervention for
depression [the Bupa Foundation-funded IPCRESS study (Internet Psychotherapy for Depression)] and
the effectiveness of exercise as an intervention for depression [HTA programme-funded TREAD study
(Treatment for depression)]. In the CoBalT50 study they were keen to investigate a different intervention
that they hoped might be more appealing to patients and practitioners (interviewees).

Interface A: project specification and selection
Nicola Wiles drafted the application. There was a large team working together for this study split between
three teams based at the University of Bristol, University of Exeter and University of Glasgow. The CoBalT50

study was a response mode-funded grant (interviewees).

The team at the University of Bristol included the CI and epidemiologist Nicola Wiles, psychiatrist
Glyn Lewis, GP David Kessler, statistician Tim Peters, health economist Sandra Hollinghurst, the head of
psychology services from the Avon and Wiltshire Mental Health Partnership NHS Trust Bill Jerrom,

DOI: 10.3310/hta19670 HEALTH TECHNOLOGY ASSESSMENT 2015 VOL. 19 NO. 67

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Guthrie et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

261



qualitative researcher Katrina Turner and primary health care researcher Deborah Sharp. Sharp was
involved in the submission of the proposal but did not take part in the study beyond that point. Many of
the Bristol team had worked together previously on the IPCRESS study that investigated the effectiveness
of CBT delivered by a therapist online, and this was useful in the process of putting together the team and
proposal. The team at the University of Glasgow was led by psychiatrist and CBT expert Chris Williams
and academic GP Jill Morrison, both of whom had been involved in similar trials before. The team
at the University of Exeter was led by GP and primary care services researcher John Campbell from the
Medical School, and clinical psychologist and CBT expert Willem Kuyken from the Mood Disorders
Centre (interviewee).

The CoBalT50 study was a direct follow-on from a pilot trial conducted at the University of Bristol led by
Wiles (interviewee). Wiles contacted John Campbell at the University of Exeter to ask if he was interested
in joining the study, as he had a track record of recruiting to primary care studies. Campbell is a health
services researcher and GP but although he had carried out quite a lot of mental health work he had not
undertaken much in depression research. He facilitated bringing Willem Kukyen on board as a co-applicant
of the trial, as he had very relevant expertise in depression and CBT (interviewee). Glyn Lewis suggested
bringing Chris Williams from the University of Glasgow on to the team, given his expertise in CBT, and
Williams then linked the team to Jill Morrison to provide primary care expertise in Glasgow (interviewee).

There were three main outcomes of the CoBalT study: the clinical effectiveness, the cost-effectiveness
and the qualitative assessment of patient experience for individuals treated with CBT as an adjunct
to pharmacotherapy.

A member of the study team explained that while there was no PPI in the format that is common
nowadays, they did have some forms of user interaction for the design of the pilot study for the CoBalT,
which then fed into the design of the CoBalT RCT. For the pilot study, in addition to the interactions
between the academics and clinicians involved in the study, they drew in colleagues from the local
Mental Health Trust, including the director of psychology services at that time, to collaborate on the
project. This interaction facilitated the recruitment of therapists to deliver the therapy and contributed
more generally to the development of the project. User feedback on how they felt about specific elements
of a questionnaire used in the pilot trial was obtained by interacting with a larger trial being undertaken in
the department at the same time, which was using questionnaires with similar elements (interviewee).
When writing their proposal for their HTA application they actively recruited a patient user, Paul Lanham,
to their steering group (interviewee).

None of the interviewees could remember if the peer review or application process affected the design of
the study but they said that any comments would have been taken on board. However, they felt that
any changes would have been only minor, as they had already established and tested the protocol in the
pilot study. The CoBalT50 grant application was not submitted to any other funding body prior to being
submitted to the HTA (interviewee).

Stage 1: inputs to research
The grant for the CoBalT50 study included a 6-month extension, and this, combined with the long-term
follow-up study, came to just over £1.5M (HTA grant 06/404/02). Originally, the follow-up was
administrated under the same code but now the codes have been switched (06/404/501) (interviewee).
The CoBalT50 trial started in 2008. The HTA funded the research component of CoBalT50 but the NHS
funded the treatment and therapist costs, which amounted to approximately £330,000 (interviewee).

The research in CoBalT50 did not particularly require new techniques, expertise or approaches to the
subject. It was more about bringing together the correct multidisciplinary team to provide the breadth of
experience and expertise needed to deliver a successful large-scale trial. A key characteristic that the
researchers believed underlined the success of the CoBalT50 trial was the coming together and balance
of an optimal team of experienced researchers from across all of the necessary fields of expertise with
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good reputations within the field (interviewee). It was claimed by two of the interviewees that the scale of
the trial in primary care across multiple sites required exceptional communication and organisation skills
that were ably orchestrated by Nicola Wiles (interviewee).

Although CoBalT50 did not involve developing new methodologies, the team did learn more about the
methods they used, for example they published a paper on different approaches to measuring health utility.753

They also worked out effective ways of conducting large-scale trials in primary care (interviewee).

The CoBalT50 trial was a multi-site clinical trial. Its success relied on productive collaboration between three
universities, collaboration that took place between different departments within the universities, and
between each university and their local primary care practices (interviewee). The University of Bristol was
the lead institution, and the University of Exeter and University of Glasgow were collaborating institutions.
As the study involved academic researchers, psychiatrists, psychologists and GPs, the teams involved in
CoBalT50 at each university site were diverse and widespread. Each site had to contact local GP practices
to recruit their own patients and then organise administration of the CBT treatment and trial follow-up
appointments (interviewee). Across the three sites, 73 GP practices were involved in recruiting 469 patients
for the trial.752 This study was hugely collaborative and required excellent communication and organisation
(interviewee). The actual team members at each site and their contributions to the study are listed above
(see Interface A: Project specification and selection, above).

An example of within-university collaboration is from Exeter, where two researchers from different
departments, the primary care services researcher John Campbell at the Medical School and the clinical
psychologist CBT expert Willem Kuyken based at the Mood Disorders Centre located 2 miles apart, worked
together for the first time. Therefore, much of the trial in Exeter was run from two separate centres. This
was managed effectively by appointing a joint team and sharing the finances equitably between the two
centres. Campbell started off as the lead in terms of delivering practices and recruiting patients, and then
Kuyken took a lot of the lead for the rest of the study (interviewee).

Stage 2: research process
Recruitment was coordinated by the GPs at each of the three sites: David Kessler in Bristol, John Campbell
in Exeter and Jill Morrison in Glasgow. For example, in Exeter, Campbell interacted directly with
Nicola Wiles, Glyn Lewis and their research team in Bristol in order to agree on a financial model and
staffing plan for recruitment in Exeter. In his team he had a local trial manager, two part-time researchers
and an administrator working together to recruit practices and patients. Their approach to recruitment
included sending a letter to GPs, which was signed by an academic research GP, a mood disorder
specialist and the lead from the research network (Campbell, Kuyken and Philip Evans, respectively).
They felt that it was important for them to be seen as working together in partnership for recruitment.
In general, clinicians had no problems joining the programme and they were receptive to the idea of
trying the treatments (interviewee). In total, 73 general practices agreed to take part in the study.752

Each of the recruited practices searched their records for patients who had TRD. For this study TRD was
defined as ‘those who have significant depressive symptoms following at least 6 weeks’ treatment with
antidepressant medication at an adequate dose’. The recruitment criteria for this trial were that patients had
to be between 18 and 75 years old, currently taking antidepressants and have done so for at least 6 weeks,
have a Beck Depression Inventory-II (BDI-II) score of at least ‘14’, and fulfil the International Classification
of Diseases, 10th edition, criteria for depression. Patients were not eligible for participation in the trial if
they had bipolar disorder, psychosis or major alcohol/substance abuse, if they were unable to complete
questionnaires, pregnant, currently receiving psychotherapy or had received CBT in the past 3 years, or were
in secondary care for their depression. Some 469 eligible patients were recruited in total; 234 were
randomly selected to receive CBT as an adjunct to their existing pharmacotherapy (intervention group),
whereas the other 235 continued pharmacotherapy treatment as usual (usual care). The intervention group
received a course of 12 sessions of individual face-to-face CBT with up to six more sessions if deemed
appropriate by the therapist.
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Patients were followed up with face-to-face appointments with a researcher at 6 and 12 months, and
over the telephone at 3 and 9 months. The primary outcome was ‘response’ defined as ‘at least 50%
reduction in depressive symptoms using the BDI-II score at 6 months compared with baseline’. Secondary
outcomes included the BDI-II as a continuous score, remission of symptoms, quality of life, anxiety and
use of antidepressants at 6 and 12 months. Other data that were collected at 6 and 12 months included
information on health and social care use, personal expenditure on private treatments, and time off work.752

For the cost-effectiveness component of this trial, cost–consequence analyses were reported from the
health and social care, patient and lost productivity perspectives. In addition to this a cost–utility analysis
compared health and social care costs with QALYs.752

For the qualitative component of this trial, 40 interviews were held face to face with patients 6 months
after they started in the trial. A sampling strategy was used to ensure that patients from the intervention
group, usual care group and those in the intervention group who did not complete the therapy, were
interviewed. The information gathered in these interviews was analysed thematically to allow comparisons
to be made within and across interviews, and to learn more about their experience of CBT and other
specific issues.752

Throughout the research process the team engaged their PPI representatives by telling the relevant people
what they were planning to do and asking for comments. Key to this process was the patient user
representative, Paul Lanham, on the TSC. The research team also consulted with the local Mental Health
Research Network and used a service they provided in which you can submit materials for participants,
such as participation leaflets, and the materials review service would provide feedback. This service was
used prior to sending the patient information leaflets and consent forms, etc., to the ethics committee for
review. They did also have one or two service user individuals who provided input on the design of the
follow-up questionnaire during the course of the study. There was a consultation and feedback was taken
into account for the final questionnaire. No commissioner users were involved in the CoBalT50 trial but
the clinicians and therapist users were involved by default as they were part of the study. For example,
Glyn Lewis works in the NHS 1 day per week (interviewee).

The most frequent interaction with the HTA staff was the progress reports that were requested by HTA
every 6 months using a pro forma. The individuals on the CoBalT50 team who interacted with the HTA staff
said that they found this interaction to be a helpful process. They appreciated being able to communicate
with the funder and being able to update them on their progress. Throughout the duration of the trial
they mainly had one contact; there was a change relatively early on.

They felt that they developed quite a good relationship with HTA through that contact and she was
definitely very approachable (interviewee). In terms of interaction with HTA programme staff, they had a
monitoring visit as part of their mid-term review, which included the then Deputy Chairperson for the HTA
board Jenny Hewisson. One interviewee said that it was helpful going through what they were doing in
these discussions, and that the CoBalT50 team acted on some helpful advice from the HTA group – that they
should consider slimming down the screening process to try to improve their recruitment rate (interviewee).
The team later requested a 6-month extension as a result of therapist capacity-related issues in two sites
and a lower recruitment rate in the third site (interviewee).
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Stage 3: primary outputs from research

Knowledge
Three key publications coming out of this research were published in 2013: a Lancet article reporting on
clinical effectiveness,754 a companion article in the British Journal of Psychiatry on cost-effectiveness,755 and
an article in the British Journal of Clinical Psychiatry reflecting the findings of the nested qualitative study
(interviewee).756 Figure 21 presents the results of the bibliometric analyses on the publications resulting
from the CoBalT50 trial.

The intervention (CBT given as an adjunct to usual care, including pharmacotherapy) was found to be
clinically effective. Some 46.1% in the intervention group (95 participants) met the criteria for response at
6 months compared with 21.6% in the usual care group (46 participants). The response rate and the
remission rate were found to be significantly greater in the intervention group than in the usual care group
over the 12-month trial. Additionally, the improvement in quality of life over the 12 months was reported
as being greater by those in the intervention group.752,754

The intervention was found to be cost-effective over 12 months. If society was willing to pay £20,000 per
QALY then the net monetary benefit per patient per year would be £289, and the probability that the
intervention is cost-effective would be 0.74. If society was willing to pay £30,000 per QALY then the net
monetary benefit would be £859, and the probability that the intervention is cost-effective would be
0.91. NICE uses a threshold of £20,000 per QALY when investigating whether or not treatments are
cost-effective.752,755

The qualitative study found that interviewees from the intervention group reported that CBT had given
them techniques to help them better manage their symptoms. Patients reported that they had struggled
with components of the CBT, which, for some, resulted in them not completing therapy. However, those
who did complete the therapy reported that they felt they had benefited it. The authors suggested that
practitioners referring patients for CBT should discuss the potential challenges of the intervention with the
patients to help them make an informed choice about referral for CBT.752,756

There was not much freedom to pursue research that was not part of the original protocol as it was a RCT
study and, by their very nature, these are focused studies. However, the team did publish several papers
that used the data from the study. They reported on the prevalence of TRD in primary care.742 They
investigated patients’ experiences of participating in a large-scale depression trial, and found that the
patients felt that they benefited from being in the trial because it enabled them to reflect on their feelings,
and, for some, taking part increased their feelings of self-worth.757 They explored patients’ reasons for
declining to be contacted about a study of the effectiveness of CBT as a treatment for depression.
The four main themes of reasons why patients declined were previous counselling experiences, negative
feelings about the therapeutic encounter, perceived ineligibility and misunderstandings about the
research.758 They investigated why GPs exclude potentially eligible participants from a large-scale RCT
and found that 67% were excluded because of trial criteria, 20% for other criteria (half of which were
comorbid conditions) and 13% without reason.759 They investigated potential moderators of response to
the intervention for TRD but found that age was the only variable with evidence for effect modification.760

They investigated the differences between four different approaches to measuring health utility in
depressed patients, and found that there was a lack of agreement between utility scores generated by
the different instruments.753 They also published the protocol that they used for the trial.761

Benefits to future research and research use

Capacity building and career development
Taking part in the CoBalT50 study enhanced the careers of all those that took part in it. It added to the
already impressive profiles of the senior researchers and added to the body of work that will have
contributed to the promotions of mid-career researchers. In general, for the more senior researchers the
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study maintained their continuity in the area and has opened up opportunities for new collaborations.
Finally, some of the junior researchers were able to take the next step up in their career, and for two junior
researchers the experience will have strengthened their applications for further qualifications for which
they went on to train (interviewee).

In terms of Nicola Wiles’s career, it was the first large externally funded grant that she had led. It was a
significant addition to her CV, and it will have been a contributing factor to her promotion to Reader
at Bristol University. The CoBalT50 study also helped establish Wiles in the field of mental health and
psychological treatments research, as well as helping her to become an expert on conducting large RCTs
in a primary health-care setting (interviewee).

As a result of the CoBalT50 study, a NIHR-funded methodology fellow (post MSc but pre-doctoral) went
on to be awarded a NIHR doctoral fellowship, and a local trials manager subsequently moved on to do
clinical training for a DClinSci at the University of Exeter (interviewee). One individual improved his/her skill
set and made a career progression from a researcher that conducted day-to-day data collection in the
original study to a trial management role in a follow-up study (interviewee). For some of the junior
researchers working on CoBalT50 the study certainly enhanced their profile through the publications that
they co-authored. One of them, Caroline Jenkinson, worked very hard over the last year analysing some
of the CoBalT data, and, as a result, she produced her own paper published in Family Practice in 2014;760

this was her first paper, which was important for her career. All of the junior researchers who worked
for John Campbell on CoBalT50 have continued to work with him: Chris Wright, Rachel Winder and
Caroline Jenkinson. Their hard work in CoBalT50 led him to continue to include them in subsequent work
and to want to continue to support their career development (interviewee). There were 11 CBT therapists
(health practitioners) involved in the CoBalT50 study, and it was reported that they found it to be a valuable
experience and it helped inform the direction that they wanted to take with their own careers. Some of
the therapists wrote a paper together (interviewee).

The output of CoBalT50 has had lots of effects, some of which are quite intangible. These include
enhanced relationships, ongoing research submissions and collaborations. For example, Campbell’s
professional partnerships and networks were enhanced through working on the CoBalT50 study. The
success of TREAD and CoBalT,50 and the experience he gained from being involved in these studies, has
enabled him to work effectively with a new Professor of Psychiatry at the Medical School at the University
of Exeter, Chris Dickens. He brought Dickens on board for a new trial in which he was involved, looking at
mirtazapine as an adjunct treatment for managing TRD called mirtazapine (MIR), which is contributing to
Dickens’s career development (interviewee).

Targeting of future research
Campbell’s involvement in the CoBalT50 study added to his experience in conducting major clinical trials
work, and, as such, strengthened his reputation as an established triallist. For example, he is now involved
in another HTA programme-funded study with David Kessler, who was also a CoBalT50 co-applicant.
Kessler saw that Campbell and his team were successful, committed and enterprising during CoBalT,50 and
approached them to undertake the MIR trial with them, which is currently in progress. The commonality
between CoBalT50 and MIR was TRD but with a different therapy. The MIR study was funded as a result of
a HTA-commissioned rapid trial type of research call but the content of the trial was their idea. The HTA
was looking to commission fast and easy to implement studies (interviewee).

In addition, having built a good track record, the University of Exeter team has gone on to secure their
own HTA funding for the CADENCE (cardiac rehabilitation services for patients with new onset depression)
study, which is looking at the management of depression in patients who have suffered acute cardiac
events, and who are entering into cardiac rehabilitation. The CADENCE study is a feasibility and pilot trial
for which the HTA awarded £430,000 for 2 years. The treatment being used in the CADENCE trial is
behavioural activation, an enhanced psychological intervention. Campbell is the PI on the CADENCE trial.
Although this study is led by the University of Exeter team, there is continued collaboration with the
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University of Bristol as Kessler is a co-applicant on the CADENCE grant. For this trial the relationship has
reversed, as the University of Exeter team are leading, which shows that a dynamic relationship has been
formed between the two teams in conducting these trials. In addition to the continued collaborative work
that the University of Exeter team is conducting with the University of Bristol team, the former is also
leading and developing their own mental health and psychological treatments research (interviewee).

The success of the CoBalT50 study has also enhanced Campbell’s career in the field of primary care
services research. He recently completed a trial called ESTEEM, a study assessing the effectiveness and
cost-effectiveness of telephone triage of patients requesting same-day consultations in general practice;
which received £2.2M of HTA funding. ESTEEM is completely separate to CoBalT50 but his strong primary
care services research track record with HTA through CoBalT and CADENCE will have helped his securing
the ESTEEM grant. ESTEEM was a study about telephone triage in primary care involving 21,000 patients,
42 practices and four centres. The findings from ESTEEM were published in The Lancet at the end of
2014762 (interviewee).

In terms of the impact on the wider research field, the findings of the CoBalT50 study were published in
February 2013, only 2 years ago, so the full impact has not yet been realised. The CoBalT50 study has been
built on further by Nicola Wiles and the CoBalT50 team. They went on to test the long-term effectiveness of
the CBT adjunct to pharmacotherapy treatment 4 years after randomisation. This was funded by means
of an extension of the CoBalT50 grant. This study is now completed and the results have been submitted
for publication (interviewee). Other than this study, none of the interviewees was aware of any other
researchers who have built on their work from the CoBalT50 study. However, a prominent researcher in the
USA who carries out CBT trials did approach one of the senior researchers for advice (interviewee).

Interface B: dissemination

Academic dissemination
As described above (see Stage 3: Primary outputs from research), there were three key publications
coming out of this research. The team also published their trial protocol761 and five other publications.
Between the team they did quite a lot of dissemination of the main study findings in terms of the
academic environment both in the UK and internationally. At a British Association for Behavioural &
Cognitive Psychotherapies (BABCP) conference, a primary CBT conference in the UK, they delivered a
1.5-hour symposium, during which they gave four presentations presenting different aspects of the
studies to provide an overview of the CoBalT50 study. Four of the CoBalT50 team also presented in a
symposium at a European CBT conference run by the European Association for Behavioural and Cognitive
Therapies. The findings were also presented at the Society for Academic Primary Care (SAPC) annual
meeting, at the American Behavioral and Cognitive Therapies conference, and the World CBT conference
in Lima. Some of these conferences will have had clinicians and therapists in attendance in addition to
academic researchers (interviewee).

Nicola Wiles’ experience of running the BABCP symposium was very different from the format in which
she traditionally presented, such as the ‘10- to 15-minute talk plus 5 minutes for questions’ format at
the SAPC conference. Attendees reported to her that they appreciated seeing the four talks – covering
all aspects of the whole study – together, as it enabled them to have more in-depth understanding of the
results. In addition to learning about the clinical effectiveness and cost-effectiveness of the intervention,
the findings on participants’ experiences of the intervention, and learning about some of the barriers to
completion were of particular interest to clinicians. The audience at these conferences was very clinically
orientated, including CBT practitioners and people involved in psychological services, people running IAPT
services, as well as the more traditional academic audience members (interviewee).
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The feedback that Wiles received from her colleagues who presented at the international meetings was
that the findings were well received. She did not know, but suspected, that the audiences at the
international conferences would have been more restricted to academics and clinicians rather than people
running services. Although this dissemination would feed into practice, it is important to be aware of the
differences in provision of psychological services in other countries. For example, in the USA, access to
psychological treatment is dependent on insurance and your ability to pay (interviewee).

Wider dissemination
The CoBalT50 team had funding from the HTA for some of the dissemination that they carried out. At the
end of the study, they produced a newsletter, with the basic findings, for the GPs from all 73 practices as
a ‘thank you’ for participating. They also sent similar newsletters to all participating patients as a ‘thank
you’ for taking part. This newsletter was reviewed by the patient user representative before it went
out to make sure that it was in plain English and written in a way that would be readily digestible for
use (interviewee).

The findings of the CoBalT50 study were disseminated at a few events. One of these was a Mental Health
Research Network South West conference, which brought together members of the academic community
and service users. Some of those involved in commissioning services will have also learnt about the CoBalT50

findings at that meeting (interviewee). The University of Exeter team also disseminated the CoBalT50 findings
at a local event at their Mood Disorders Centre, which was organised to bring together local GPs, people
involved in the IAPT services and a few user representatives (interviewee). Campbell summarised some of the
CoBalT50 findings at one of his local annual practice network events (interviewee).

Some of the members of the University of Bristol CoBalT50 team are involved in trying to create a health
integration team in Bristol, which is looking to improve psychological services. One of their plans is to
produce a couple of short videos, based on CoBalT50 findings, which they would then upload up on to a
website such that they would be accessible to patients and clinicians. They particularly wanted to bring the
qualitative findings about the patients’ experience of CBT to the clinicians’ attention, as they feel that
these findings have the potential to inform the discussion between patient and clinicians regarding referral
for therapy. They have received approximately £2000 from Bristol Health Partners to produce those
videos (interviewee).

Although they did their best to disseminate their findings with the funding HTA provided, there were other
forms of dissemination that they would have liked to have carried out. Campbell expressed that he would
have liked to be able to organise more dissemination events for his practices, and he felt that when so
much has been invested in a study such as CoBalT50 it really was worth spending the money to do more
local dissemination, to get the practices together with the local psychiatrist, primary care people and the
psychologists. He also thought it was important to target more dissemination to depression and mental
health charities. From a practical point it was explained by Campbell that funding for dissemination needs
to be available as soon as the results are obtained. If there is a delay of a couple of months then the
investigators move on to their next projects and do not have time to get involved in broader dissemination
activities and so a huge opportunity is missed (interviewee).

The CoBalT50 team have not received any HTA funding for dissemination of the follow-up study
(interviewee). Campbell was not aware of any cases for which dissemination activities have been able to
be worked into the follow-on grant. He suggested that potentially including such a section into their
follow-on grant may have actually made them less likely to secure funding for the follow-on study.
They could have built in £50,000 to hold a series of dissemination events but that would mean that the
follow-on would be, for example, £200,000 as opposed to £150,000, and this would make the proposal
less competitive and too high risk for the researcher (interviewee).
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Stage 4: secondary outputs
So far there have been two secondary outputs from the CoBalT50 study. The first is the extension study
that is following up the patients approximately 4 years post randomisation. These findings are currently
being submitted for publication (interviewee). The other secondary output is the re-ignition of the
systematic review. The team have published a Cochrane protocol on interventions – both pharmacological
and psychological – for adults with TRD and they hope that the CoBalT50 study will feed into it and inform
a wider research agenda in that area (interviewee).

The CoBalT50 findings are not yet cited by the NICE clinical guidelines. However, one of the interviewees
explained that the NICE guidelines are not the sort of publications that you can actively approach to
disseminate your findings; however, the CoBalT50 findings will be viewed as part of the background
research used to develop the next NICE depression guidelines (interviewee). It is anticipated that these
will be published in May 2017. In the 2009 NICE guidelines for depression it is stated in the section
on sequencing treatments after initial inadequate response (Section 1.8) that ‘for a person whose
depression has not responded to either pharmacological or psychological interventions, consider combining
antidepressant medication with CBT’.751 It is not mentioned in the guidelines how many sessions should
be given. In the 2004 NICE guidelines they suggested that 12 sessions should be given. One of the
interviewees said that this change was influenced by one of the clinical psychologists from the CoBalT50

study. Until the findings from the CoBalT50 study, there was no RCT evidence to support the use of CBT as
an adjunct to pharmacotherapy for TRD (interviewee). The CoBalT50 findings have not been cited in any
other clinical guidelines, audit criteria or similar document from a professional body or public policy-making
body at a national or local level (interviewee).

Stage 5: adoption by practice and the public
The interviewees explained that it is very difficult to gauge whether or not there has been any impact on
clinical practice by any individual clinicians, but there is some anecdotal evidence that the findings from
the CoBalT50 study have more generally influenced some clinicians and practitioners. In the CoBalT50 study
many of the patients received 18 sessions (the protocol was 12 sessions plus another six sessions if deemed
necessary by the therapist). In the IAPT programme, the therapists are meant to deliver only four to six
sessions. Now, if a therapist wants to deliver more sessions of CBT to their patients with TRD they can justify
their request to their supervisor by referencing the CoBalT50 study. There is also potential for the CoBalT50

findings to influence IAPT in another way. One of the findings from the CoBalT50 qualitative study was that
patients with TRD do not necessarily bring themselves to the health-care system therefore one action that
the system might consider is to support an initiative to go out and find these patients (interviewee). The
findings of CoBalT50 are not currently adopted into IAPT practice, but at least some IAPT commissioners are
aware of the findings of the CoBalT50 study as they have attended conferences at which the CoBalT50 team
have presented their findings (interviewee).

A potential barrier to the CoBalT50 findings being adopted into clinical practice and having an impact on
patients is if the NHS does not have enough resources to implement the treatment as conducted in the
study. There has already been a huge investment in psychological services but they think that CoBalT has
shown that high-intensity therapies are required and it is variable in terms of how widely that is available
across the UK (interviewee).
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Stage 6: final outcomes
As the CoBalT50 findings were published only 2 years ago in February 2013, there has not yet been an
opportunity for the CoBalT50 findings to have had a notable effect on society. As it stands, the NICE
guidelines already recommend CBT as a ‘next step’ treatment for patients with TRD on pharmacotherapy,
but this guidance was not based on any strong evidence and they do not recommend how many sessions
should be included in the ‘next step’ treatment for TRD. The existence of the CoBalT50 findings now
provide evidence to support this recommendation, and also provide evidence to suggest that there should
be 12–18 sessions of CBT as part of this treatment. Anecdotally, there is a small number of clinicians
who are aware of the CoBalT50 study and, as a result, are choosing to do 18 sessions of CBT as opposed
to the more commonly administered 12 sessions. The CoBalT follow-up study has been completed and the
results have been submitted for publication and will be disseminated shortly (interviewee).

Table of payback
Payback details for this case study are provided below in Table 35.

TABLE 35 Table of payback for CoBalT50 case study

Payback category Impacts from case study

Knowledge Production Nine peer-reviewed articles

Five academic meetings (two symposiums, one poster and two talks)

Research Targeting and
Capacity Building

Two junior researchers moved on to doctoral courses

PhDs obtained and techniques taught

Career development of members of research team

Targeting of further research by the original team, or by others building on the findings
or refinement of methodology or techniques, etc.

Informing Policy and Product
Development

As of yet, the findings from the CoBalT50 study have not informed policy but they expect
that the findings will be incorporated in to the next NICE clinical guidelines for
depression when they are published

Health and Health Sector
Benefits

Within their network they may have affected the number of CBT sessions that clinicians
are offering to their patients

Broader Social and Economic
Benefits

Expanded the expertise for these large-scale primary care trials to more departments and
researchers within the UK
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Appendix 4.11: CUtLASS

Summary
Schizophrenia is a chronic, severe and disabling disorder characterised by symptoms such as hallucinations,
delusions, disordered thinking, movement disorders, social withdrawal and cognitive deficits.
Pharmacological therapy has remained the mainstay of treatment since it was first introduced in the 1950s.
Chlorpromazine, the first antipsychotic developed, was soon followed by a number of other similar drugs,
and although these ‘typical’ (or first-generation) antipsychotic drugs had limited effectiveness and well-
documented side effects, they remained the main options for treatment until the emergence of so-called
‘atypical’ (or second-generation) antipsychotics in the early 1990s. The main finding of the CUtLASS RCT
was that atypical antipsychotics showed no advantage in terms of quality of life, symptoms or incidence of
extrapyramidal side effects over the course of a year when compared with the older, typical drugs. There
was also no clear preference among participants for one group or the other. These findings were surprising
to patients and practitioners who had expected the atypical drugs to be superior.

As a result of the CUtLASS findings, NICE changed its recommendation from using an atypical
antipsychotic as first-line treatment to discussing with the patient which drug should be used, with no
mention of whether that should be typical or atypical. However, just prior to, and during the early stages
of, the study there was a dramatic increase in the use of atypical antipsychotics, amid a general belief in
the field that they would be superior in both effectiveness and reducing side effects. It is suggested that
the study results, although supported by a similar study in the USA, have probably had little impact on
reversing this trend and have had little effect on the choice of drug that clinicians make. However, the
study may have led to clinicians making better use of the same drugs through being more aware of side
effects, and reducing their practice of prescribing large doses of more than one drug (polypharmacy),
which can increase safety risks and costs.

Introduction to case study

Background

Scientific background
Schizophrenia places a large burden on society, with a 2012 estimate suggesting that its cost to
English society alone is £11.8B per year.763

The National Institute for Health and Care Excellence recommends that schizophrenia should be treated by
multidisciplinary teams, including community and home-based services, as well as a range of psychosocial
interventions,764 but pharmacological therapy has remained the mainstay of treatment since it was first
introduced in the 1950s.765 Chlorpromazine, the first antipsychotic developed, was soon followed by a
number of other similar drugs, and although these ‘typical’ (or first-generation) antipsychotics had limited
effectiveness and well-documented side effects,766 they remained the main options for treatment until the
emergence of so-called ‘atypical’ (or second-generation) antipsychotics in the early 1990s. The development
of these new drugs was triggered by the re-introduction of clozapine to the market (Jones interview), it
previously having been withdrawn because of safety concerns. These drugs were characterised by their lack
of ‘extrapyramidal’ side effects (i.e. movement disorders such as tardive dyskinesia) and were subject to
extensive promotional campaigns from the pharmaceutical companies involved. Jones described this period
as a great example of ‘push and pull’ in the field of schizophrenia treatment: in addition to the ‘push’
from the industry side, the problems with the older drugs meant that clinicians, patients and family groups
were also all in favour of the rapid adoption of atypicals in routine practice.
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Chief investigator’s background
Shôn Lewis is Professor of Adult Psychiatry and Director of the Institute of Brain, Behaviour and Mental
Health at the University of Manchester, where he has been based since 1994. He is also an honorary
consultant psychiatrist in Manchester Mental Health and Social Care Trust and was R&D Director there
from 2004 to 2008. His research focuses on risk factors and new interventions in schizophrenia
and psychosis.

The case study approach
This case study was constructed based on a review of the HTA monograph and other literature relevant to
the trial. As shown in Table 36, two of the principal clinicians involved in the study were also interviewed.
Approaches to other members of the team and relevant individuals either did not receive a response or
interviews were not possible within the study’s time frame.

Stage 0: topic/issue identification
A number of key factors influenced the research team’s decision to work in this area, as detailed in Box 11
and described below.

Emergence of new antipsychotics
As described above, a new class of antipsychotic drugs had emerged during the early 1990s and there was
optimism among clinicians that they would be both more effective and have fewer side effects than the
typical antipsychotics available. Although used extensively already amid widespread belief that they were
‘better’ drugs, there was little systematic evidence on the relative effectiveness of the two generations
of drugs and it was considered important to conduct an independent study to assess their value
(Taylor interview). The HTA issued a commissioning brief for a study to this end in 1996.

Increasing costs for psychiatric services
Conducting such an assessment was made more urgent by increasing costs being incurred by the NHS.
As the atypical drugs began to be more widely used, in part because of the apparent reduced
extrapyramidal side effects,765 the cost to the NHS of providing treatment for schizophrenia increased
rapidly (Jones interview). Prior to around 1996, drug costs had been only a small proportion of the
total cost of psychiatric services, as the typical antipsychotics were all off-patent. The emergence of the
new, far more expensive, atypical drugs led to prescribing becoming political, with a number of restrictions
put in place regarding the new drugs (Jones interview). Jones noted that this was an unpopular situation
among psychiatrists, as in some instances they were unable to make use of the first new drugs that had
become available in a generation.

BOX 11 Key influencing factors

1. Emergence of new antipsychotics.

2. Increasing costs for psychiatric services.

TABLE 36 Interviewees for CUtLASS51 case study

Interviewee Reason for interview

Peter Jones Co-investigator; Professor of Psychiatry at the University of Cambridge, and Director of the
NIHR CLAHRC for the East of England

David Taylor Co-investigator; Professor of Psychopharmacology at King’s College London
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Interface A: project specification and selection
The HTA programme issued a commissioning brief in 1996 for a study looking at the clinical effectiveness
and cost-effectiveness of first- and second-generation antipsychotics. Initially, three separates bids were
in preparation by the researchers who ultimately undertook the study. As most of those involved knew
each other, it was decided that by joining forces they would have a better chance of being awarded the
grant and could benefit from economies of scale in terms of trial recruitment (as it would be possible
for clinicians to refer patients to whichever part of the trial was most appropriate). This arrangement was
organised by Shôn Lewis, who had previously worked at the Institute of Psychiatry and so knew well the
team members based there.

The combination of the three groups resulted in a study in three distinct parts:

1. typical vs. atypical antipsychotics
2. clozapine vs. atypical antipsychotics
3. mirror image health economics study.

The study aimed to conform as closely as possible to routine clinical practice, so that outcomes could be
measured in a ‘real world’ context, while also ensuring that it met the criteria for a robust randomised trial.
The first part (‘band 1′) aimed to look at the overall clinical effectiveness and cost-effectiveness of atypicals
compared with the older drugs. The second (‘band 2′) focused specifically on clozapine. As prescribing
practice at the time meant that clozapine was used only when other first- and second-line drugs had not
been effective, it was not considered appropriate to include clozapine in a three-way comparison with
typicals and atypicals – it was unlikely that clinicians would be in a situation of choosing between all three
options. The final part of the grant, the mirror image study, was carried out fairly independently of the
other two, and used relapse and re-admission data to examine costs before and after switching from a
typical to an atypical drug.

Although the study was initiated before formal public and patient involvement became commonplace,
Jones commented that it was addressing a very real clinical problem, and that patient and family groups
were aligned with other parties in supporting the study. At the time, all parties expected it to provide
evidence to increase the availability of the new drugs (Jones interview).

There was little interaction with the pharmaceutical industry in the design of the study. Although
pharmaceutical companies were not against the trial at the outset, they had less of a stake in it than in,
for example, the CATIE (Clinical Antipsychotic Trials of Intervention Effectiveness)767 study in the
USA – although in CATIE the participants were randomised to specific drugs, CUtLASS51 randomised only
by class of drug, allowing clinicians to select the most appropriate drug within that for each patient. The
aim of this design was to reflect the situation facing the NHS: although there were differences in
pharmacology between the drugs within each class, the distinction reflected both the groupings used in
clinical guidelines and the difference in acquisition costs for the NHS (as noted above, the off-patent
typical drugs were far cheaper to prescribe than the new atypicals).

Stage 1: inputs to research
The HTA programme provided £1,297,444 of funding for the study. Other treatment costs were supported
by regional R&D offices, although the precise mechanism for this varied by site.

It was also important for the team to have the buy-in of clinicians at each of the 14 NHS trusts that
participated, as the study depended on their willingness to refer patients to the different bands of the study.
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Shôn Lewis (University of Manchester), Peter Jones (University of Nottingham at the start of the study,
then University of Cambridge), Thomas Barnes (Imperial College London) and Robin Murray (Institute of
Psychiatry, London) were the main clinicians involved, but as the study was designed to be closely
related to practice, conducting the trial was close to everyone’s day-to-day experience of seeing patients
(Taylor interview). This meant that the study did not require substantial inputs beyond funding and the
time of the researchers involved.

Stage 2: research process
The study took place across four sites initially (University of Manchester, University of Nottingham, Imperial
College London and the Institute of Psychiatry, London). In the final year of recruitment, the University of
Cambridge became a fifth site, following the move of Professor Jones from Nottingham. The study
steering committee was chaired by Professor Lewis, and videoconferences were arranged to help
collaboration. Professor Jones commented that this side of the trial worked very well.

The study faced some recruitment difficulties, in part because of clinicians’ opinions shifting in favour of
atypicals during the late 1990s, which meant that some were unwilling to risk their patients being
randomised to a typical drug (Taylor interview). However, the team subsequently found that the dropout
rate was lower than anticipated and the outcome measures more sensitive to change than expected, with
the result that the study was suitably powered (Jones interview).

A number of changes took place between the commissioning brief being issued in 1996 and the first
participants being recruited in 1999, as well as during the course of the study. Most notably, there were
changes in prescribing practices of atypical antipsychotics. Nationally, expenditure on atypicals increased
from 38% of total antipsychotic spending in 1996 to 90% in 2002.765 However, this increase was not
uniform, and the team also noted that in Greater Manchester the prescribing rate of clozapine showed a
more than 30-fold variation across the health providers involved in the same time period.765

New antipsychotics were also licensed during the study: olanzapine and sertindole in 1996 (although
sertindole was withdrawn on safety grounds in 1999), and quetiapine and amisulpride in 1997. In
response to the newly available drugs, NICE issued drug treatment guidance in mid-2002 and the NICE
schizophrenia clinical guideline later that year, both of which recommended atypicals as a first-line
treatment and the wider use of clozapine in treatment-resistant schizophrenia.

Two drugs were explicitly added to the study during its course, as a result of their appearance in clinical
guidelines of several of the trusts involved: amisulpride as an atypical, following its introduction in 1997,
and sulpiride, which had been available since the mid-1960s. The inclusion of sulpiride as a typical drug
drew some criticism following the study’s publication, as it is sometimes considered a ‘less typical’ typical
antipsychotic due to claims that it has a reduced incidence of extrapyramidal side effects.765 Its inclusion
as a typical drug was supported by the fact that its cost was similar to the other drugs in that class,
but Jones commented that it was being marketed as a new drug and so people often associated it with
the atypicals (Jones interview). Taylor noted that after sulpiride’s addition to the study, the recruitment rate
increased in band 1, with almost all of the newly referred patients being prescribed it, and suggested that
this may be due to clinicians perceiving it as different from the other drugs in its class (Taylor interview).

A number of reviews and meta-analyses were also published during the study. Although some smaller
reviews found small advantages for atypical drugs, a large systematic review by Geddes et al. (2000)768

concluded that there was insufficient evidence to conclude that atypicals were more effective, a finding
supported by a subsequent systematic review by Bagnall et al. (2003).769
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At the same time as the CUtLASS51 trial in the UK, the CATIE767 trial was being carried out in the USA. It
published slightly ahead of CUtLASS.51 CATIE767 had broadly the same aim of comparing typical and
atypical antipsychotics, but randomised participants to specific atypical drugs and compared against the
typical antipsychotic perphenazine. The teams were aware of each other’s studies and there some informal
discussions through personal contacts, but at the time the concept of meta-analysis was still in its infancy
and was not a priority for the CUtLASS51 team (Jones interview).

The mirror image study was carried out fairly independently by Professors Taylor and Kerwin at the
Institute of Psychiatry. It comprised a before-and-after comparison of patients who had switched from a
typical antipsychotic to an atypical antipsychotic. Unlike many such studies, the team was able to include a
control group who remained on the same medication throughout, a comparison that was possible owing
to the level of funding provided by the HTA programme (Taylor interview).

Stage 3: primary outputs from research

Knowledge
The main finding from band 1 of the study was that atypical antipsychotics showed no advantage in terms
of quality of life, symptoms or incidence of extrapyramidal side effects over the course of a year when
compared with the older, typical drugs. There was also no clear preference among participants for one
group or the other.766

Professor Jones commented that these findings were a shock to everyone, given the widespread belief
prior to the trial that atypical drugs were superior. Indeed an earlier paper published by the CUtLASS51

team that looked at the attitudes of clinicians found that 97% of respondents believed that atypicals had
less severe side effects.770 The paper reporting the study’s main results was refused by the British Medical
Journal, despite strong scientific review, because they thought it was not of sufficient general interest
(Jones interview). The paper was subsequently published in Archives of General Psychiatry,766 through
which it has gone on to be a highly cited publication (Figure 22 provides a bibliometric summary of the
project’s outputs).

Band 2 of CUtLASS51 concluded that clozapine was more effective at reducing symptoms in
treatment-resistant schizophrenia than other atypicals, and also found that participants preferred
it to the other drugs.771

The mirror image study’s findings were published in 2007, and showed that participants switching to an
atypical antipsychotic spent more days in hospital than those in the control group who had remained on a
typical antipsychotic, regardless of whether or not participants had switched typical drugs within the
control group.776

The team also published a paper on cost-effectiveness, which showed that in comparison with atypical
antipsychotics, typical antipsychotics may be cost saving and be associated with a QALY gain,772 as well as
other papers on non-neurological and metabolic side effects,774 the use of long-acting injections versus oral
preparations,775 and the determinants of changes in quality of life in schizophrenia patients.777
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Benefits to future research and research use

Capacity building and career development
Professor Taylor suggested that although the papers from the RCT component of CUtLASS51 were high
profile, the study probably did not have a huge effect on the careers of the main researchers involved,
who were already very well respected in the field. He also commented that the mirror image study has
remained low profile, with its findings being one of his least cited publications.

Targeting of future research
The findings of both CUtLASS51 and CATIE767 were initially met with disbelief from clinicians, researchers
and the pharmaceutical industry, and Professor Jones commented that it took around 2 years for the
findings to be accepted in the field – a time during which he described himself as being ‘kind of
ostracised’ by the pharmaceutical industry.

The next major trial to publish was EUFEST (European First Episode Schizophrenia Trial),778 a large
multi-country study funded by industry, which compared the typical antipsychotic haloperidol with a
range of atypical drugs. Although it showed better response and remission for most atypicals,778

Professor Jones commented that the use of ‘all cause discontinuation’ as the study’s outcome measure
was, in retrospect, problematic. This measure is a pragmatic way of taking into account treatment
discontinuation due to a drug’s (in)effectiveness and also its side effects, both important considerations for
clinicians in prescribing an antipsychotic. Although this was also the measure used by CATIE,767 EUFEST778

used it in an open study (unlike in CATIE,767 the clinician was not blind to treatment group) and there is
evidence that clinicians’ expectations that the new drugs were better resulted in them using a lower
threshold for discontinuing the drugs they perceived as worse (Jones interview).

This was also around the time that other doubts were starting to arise about atypical drugs. In particular,
evidence was beginning to accumulate on the metabolic side effects of some atypical drugs.779,780

In 2002 the Committee on the Safety of Medicines and the Medicines Control Agency (now the MHRA)
recommended blood glucose monitoring in patients with schizophrenia who were at risk of diabetes, and,
subsequently, the TEOSS781 (Treatment of Early Onset Schizophrenia Spectrum disorders) study raised
strong concerns about the use of atypical antipsychotics in young people.

Professor Taylor commented that the question of whether typical or atypical antipsychotics are superior as
an entire class probably remains unanswered owing to methodological differences in the studies conducted.
In the time since CUtLASS51 was published, no new drugs have been developed (Jones interview).

Interface B: dissemination
Professor Jones recounts that when the CUtLASS51 findings were first presented at an international
conference in the USA, the room was full and the audience was somewhat sceptical. He commented that
the initial correspondence they had around the findings and the citations they received was very negative,
but after about 2 years the results became accepted in the field, and citation began to become more
positive (Jones interview). The findings were published around the same time as the CATIE767 study,
without which Professor Jones suggested the results may have been buried – CUtLASS’s51 consistency with
a larger, US study has increased the profile of its findings and facilitated its impact.

Professor Jones commented that he considered it more important to maximise the impact of CUtLASS51 by
disseminating its findings as widely as possible, rather than start another trial in the same area. Through
British Association of Psychopharmacology masterclasses he teaches around 80 consultant psychiatrists
twice per year, and so this provides a useful way of reaching large numbers of clinicians. He has also given
talks at patient associations such as Rethink.
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Stage 4: secondary outputs
As a result of the CUtLASS51 and CATIE767 findings, NICE changed its recommendation from using an
atypical antipsychotic as first-line treatment to discussing with the patient which drug should be used, with
no mention of whether that should be typical or atypical (Taylor interview). However, this may have had
little effect on practice (Jones interview: see Stage 5: Adoption by practice and the public, below).

One of the potential downsides of CUtLASS51 and CATIE767 is that their findings may have contributed
to a reduction in research in the pharmaceutical industry into developing new drugs for schizophrenia
(Jones interview). Professor Jones commented that Eli Lilly has maintained development in the area, but
that a recent promising compound had failed in larger trials, and that there had been a similar outcome
for a compound that Roche had been developing for treating the negative symptoms of schizophrenia.
Other companies have withdrawn completely from the field. Professor Taylor, though, suggested that
pharmaceutical companies have recognised a lack of political will to develop new pharmacological
treatments in mental health and have instead focused on areas that are higher on the political agenda
(Taylor interview).

The choice of a quality-of-life scale as the main outcome measure was selected to reflect the main aim of
clinicians in determining treatment (and so is appropriate in attempting to replicate a ‘real world’ setting as
closely as possible). However, Professor Taylor commented that this, alongside the decision to randomise
participants to classes of antipsychotic rather than to specific drugs (as was the case in CATIE767), has
limited the extent to which the CUtLASS51 findings can be incorporated into meta-analyses.

Stage 5: adoption by practice and the public
As noted above, just prior to and during the early stages of the study there was a dramatic increase in the
use of atypical antipsychotics, amid a general belief in the field that they were superior in both
effectiveness and reducing side effects. Professor Jones suggested that the findings from CUtLASS51 have
had little impact on reversing this trend and have had little effect on the choice of drug that clinicians
make. He goes on to comment: ‘It’s very difficult to find a psychiatrist now under the age of 40 who
knows how to prescribe the old drugs’ (Jones interview).

Similarly, Professor Taylor suggests that in the case of clozapine there has also been little effect on
practice: although both CUtLASS51 and CATIE767 concluded that it was superior to other atypicals, this was
largely already believed by clinicians to be the case (Taylor interview).

Although the particular drugs being prescribed may not have changed, it is likely that the CUtLASS51

findings have led to clinicians making better use of the same drugs (Jones interview). In particular, some of
the subsidiary papers (e.g. on side effects and health economics) may have made clinicians more aware of
side effects and adjusted their expectations around outcomes. Professor Jones suggested that, alongside
this, one advantage of the rapid change in prescribing was that psychiatrists reduced their practice of
prescribing large doses of more than one drug (polypharmacy), which can increase safety risks and costs,
an issue touched on in a paper co-authored by the CUtLASS51 and CATIE CIs.767 Among pharmaceutical
companies there has also been a focus on determining the optimum dose when new atypicals have been
introduced, in order to minimise side effects, as well as in using them as a single drug, allowing clinicians
to observe their effects in isolation and gain a better understanding of how the patient responds
(Jones interview).

Professor Taylor commented that the impact of the mirror image study was limited by its findings, in that if
the study does not show that a marketable drug is superior to another treatment then the drug’s
manufacturer has little incentive to publicise the findings.
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The CUtLASS51 findings continue to be used as evidence that there is no advantage to using atypical
antipsychotics over the older drugs, and serve to demonstrate that clinicians need to think carefully about
choice of drug. There remains an issue around the definitions of typical and atypical antipsychotics,
however (Taylor interview), and more recent reviews have questioned whether or not there are two distinct
classes of antipsychotics, and whether or not all drugs within each can be considered equivalent. For
example, Leucht et al. (2009)782 conclude that atypical antipsychotics are not homogeneous and suggest
that more individualised treatment is needed. Professor Taylor also highlighted a potential risk in that the
CUtLASS51 findings are sometimes used as evidence that prescribers should shift back to older drugs on
the grounds of cost; as many atypicals are now off-patent, the cost difference is not as dramatic as it once
was and parts of the pharmacoeconomic analysis may no longer apply (Taylor interview). In this regard, he
considers the use of the study’s findings to promote the use of older drugs to be inappropriate.

Stage 6: final outcomes
Although the CUtLASS51 findings may have not had a substantial impact on the types of drugs being
prescribed, they may have led to better prescribing, with more consideration of side effects and quality of
life. However, the degree to which this can be attributed to CUtLASS51 rather than other studies or trends
is very difficult to determine.

Table of payback
Payback details for this case study are provided below in Table 37.

TABLE 37 Table of payback for CUtLASS51 case study

Payback category Impacts from case study

Knowledge Production Ten peer-reviewed publications

Presentation of findings at major international meetings

Other knowledge production impacts, e.g. book chapters

Research Targeting and
Capacity Building

Informed subsequent trials to some extent

British Association of Psychopharmacology masterclasses to teach consultant psychiatrists
about the findings

Informing Policy and Product
Development

Limited citation in meta-analyses and systematic reviews

Citation in NICE guideline

Potential contribution to reduction of reduction of investment from the pharmaceutical
industry in drug development

Health and Health Sector
Benefits

May have contributed to better prescribing by clinicians in terms of dosing, polypharmacy
and discussion of side effects with patients

Potential risk of findings being used as an ‘excuse’ to prescribe older drugs when
inappropriate

Broader Social and Economic
Benefits

Possible benefit to patients’ quality of life if the study’s findings have led to better
prescribing practice
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Appendix 4.12: an overview of Single Technology Appraisals
and related processes conducted through the Technology
Assessment Report programme 2003–13

Summary
A significant stream of the HTA funding is allocated to NICE STAs. In these, Evidence Review Groups
(ERGs) (usually based at a university) review a manufacturer’s submission to NICE for recommendation for
use of a medicine in the NHS in England. The independent assessment is reported to the Appraisal
Committee but often not published beyond NICE’s website. This can have an impact on the careers of
those undertaking the assessments, although it is recognised that work for the HTA and NICE carries some
prestige. The work of the TAR team feeds directly into the appraisal process and informs the guidance that
is developed. This timely assessment generally leads to the availability or otherwise of a medicine, which
has an impact on patient lives, choices available and the profitability of the manufacturer. In addition,
there is the potential for international impact, as other countries look to the NICE guidance and supporting
evidence to inform their process.

Introduction to case study

Background
When a manufacturer produces a new drug, it provides an assessment of it to NICE as part of the process
of requesting approval for its use in the NHS. To determine whether or not and how to approve the use of
a new drug or technology, NICE requires a synthesis of the evidence and a cost-effectiveness model. This
work is independently performed by centres, commissioned through, and funded by, the HTA programme.

There are different types of assessments that are conducted within the TAR contracts: STAs and MTAs,
diagnostic assessments and highly specialised technologies. In a STA, a single technology is assessed.
In this case, the manufacturer builds the economic model to evidence the value of the new technology
and the TAR team critiques it. In the case of MTAs, multiple technologies for a single indication are
reviewed simultaneously and compared. Here the academic group builds the model, utilising industry and
independent data to inform it. Diagnostic assessments review diagnostic technologies, rather than drugs.

Over the past 5 years there has been a move towards STAs. The rationale is that these are quicker to
complete and therefore decisions can be made faster, which is better for both patients and industry.
They were introduced to ensure more timely guidance and to speed up patient access to medicines.

The case study approach
The case study was selected to provide an overview of STAs and their impact, as they are a stream of
funding from the HTA’s programme. Owing to the nature of STAs (a rapid turnaround assessment of a
manufacturers’ submission), researchers would not generally be expected to be aware of the impact,
focusing instead on the methodological expertise. Without the ability to track a single piece of research,
we decided not to focus on one example, rather taking the body of work and understanding the process
and general outcomes of this stream of funding.

Between 12 January and 3 February, our team spoke to five individuals involved in various ways with the
TAR contract and TAR teams (Table 38). Through the interviews, individuals suggested other contacts
who might provide a perspective on the topic, and these individuals were subsequently contacted and
interviewed. In addition, comments, where relevant, are included from interviewees for the other TAR case
study conducted for this report, on the topic of rheumatoid arthritis. A number of researchers who had
worked on several STAs were contacted but declined to be interviewed.
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Stage 0: topic/issue identification
The topics for review through the TAR programme, as a whole, are identified by broad engagement with a
range of stakeholders. This includes industry, patients, clinicians and the public. For example, industry will
highlight medicines, in its pipeline, which will require upcoming appraisal. This is a key source of ideas. The
topics are selected on a 2-year rolling basis. The approval team is made up of representatives from the DH,
NICE and NHS England. The topics are ultimately referred by a minister.

Approximately 40 topics are appraised on an annual basis, and Boysen estimates that currently 90% of
these are STAs. The TAR teams do not have a say in the identification of topics.

Interface A: project specification and selection

Selection of Technology Assessment Report teams
The TAR teams bid for a contract on a 5-year basis. There are currently nine TAR centres in England and
Scotland, which support the HTA by conducting the assessments required by NICE. When bidding for
funding from NIHR, proposals incorporate full economic costing, including lighting, printing, heating,
phone and building costs. In the two examples contacted, this cost is paid by the group to the institution
within which they are based, in instalments over the lifetime of the contract.

Selection of specific projects
The topics for MTAs and STAs are identified as described above. Once this is finalised, the TAR team gets a
list of upcoming studies (including STAs, MTAs, and non-NICE HTAs and scoping studies) on a monthly
basis. Non-NICE studies are identified as topics by the HTA programme’s Prioritisation Group and the HTA
programme Director. Allocation is managed by NETSCC on behalf of NIHR. The TAR team orders the
prospective studies in ranking of preference to conduct them, with typically any for which they have
disease-specific knowledge at the top (for continuity) and those with conflicts of interest ranked lowest.
The HTA programme (managed by NETSCC) then allocates these across the centres, taking into account
availability and size of contract.

Catchpole felt there was a lack of transparency on the criteria for allocation. This was also extended to the
selection of clinicians by TAR teams, and how they are engaged in the process. This was important as he
stated that the Association of the British Pharmaceutical Industry (ABPI) had previous mapped the STAs to
centres, and there was variation in the number of recommendations from NICE depending on the different
TAR teams that critiqued the evidence, potentially indicating to Catchpole some lack of consistency in the
different groups’ take on interpreting the evidence for medicines. Counter arguments include that it may
be more difficult to provide cost-effectiveness in some areas.

TABLE 38 Interviewees for STA52 case study

Interviewee Reason for interview

Meindert Boysen Programme Director of Technology Appraisals, NICE

Paul Catchpole Director of Value and Access, ABPI

Andrew Cook Interim Director, SHTAC

Matt Stevenson Professor of Health Technology Assessment, ScHARR-TAG, University of Sheffield

Pauline Swinburne Senior Programme Manager, NIHR TAR programme, NETSCC

ABPI, Association of the British Pharmaceutical Industry.
The case study focuses on Southampton (SHTAC) and ScHARR-TAG ERGs, but also takes information from other TAR
groups, through discussions with interviewees.
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Stage 1: inputs to research

Expertise/techniques
Within ScHARR-TAG there is a pool of approximately 18–20 modellers and 10 systematic reviewers who
can be used on any TAR assessment, with approximately 18 full-time equivalents employed by the ERG.
This number is smaller in Southampton Health Technology Assessment Centre (SHTAC), which employs
12 full-time equivalents. Once expertise in a disease area has been developed, topics are allocated
accordingly. However, it was acknowledged by one interviewee that there is the scope for medical
knowledge to be lost within the TAR teams. On the other hand, the researcher recognised that they were
not employed for this knowledge. NETSCC try to maintain skill in disease areas so that teams do not have
to learn twice, but often they learn about a particular area and do not reuse that knowledge.

In general, the teams are made up of systematic reviewers, modellers and statisticians who use their
methodologies to address questions regarding the cost-effectiveness of medicines. Clinical expertise is
brought into the project team, as required, to articulate the pathway and ensure that the design of the
model and parameter values are clinically correct. Catchpole stressed that there was a lack of transparency
around this selection, which often appeared to be based on geographical proximity. Once relationships
are formed, TAR teams will often work with the same clinician again on a specific disease area. This is
facilitated by the fact they now understand the process that the reviewers and health economists are trying
to undertake.

In addition, staff working on TARs get the opportunity – to a lesser or greater extent – to work on other
grant-funded projects, although it is not clear how this impacts on their ability to conduct TARs and the
overlap and transferability of knowledge and skills.

Resource
For any given project inside a team at SHTAC, there are two researchers, working on this study 50% of
their time to conduct the clinical review, and two researchers conducting the economic assessment.

Funding
The contract is provided is in TAR units: 1 unit is worth approximately £175,000 and 1 MTA, and 1 STA is
one-third of a unit. In general, this is not generous but it sufficient to conduct the research. If there is
much additional research within a project, for example, then, as a result of committee comments,
additional units or proportions of a unit, can be added. At SHTAC it is unusual to get more than 1 MTA
per year. Cook stated that the contract has never been filled in his experience, and, on average, annually
between 80% and 90% of it is used. This is the price for the flexibility that is required, and therefore
according to Cook ‘the funder accepts a bit of inefficiency’. The TAR teams also conduct systematic
reviews that would have otherwise had to be advertised by the HTA programme to make up the volume.
These would require the same level of work as a STA, but are more likely to be published, which Cook
stressed as being important for the team.

Role of industry
One interviewee (Chen) cited interaction with industry as a barrier to research, suggesting that in the past
it has often been difficult to get access to the required commercial-in-confidence data from the
manufacturers. As this is the input data, this can limit the applicability of the model developed. However,
he stressed that this has become less of an issue over time, and now data are more readily available than
they have been previously.

Patient perspective
Overall, the researchers with whom we spoke highlighted that patient perspective had gained importance
and prevalence over the decade that we were reviewing. In 2015, patient–carer perspectives are
required for grant applications to the HTA. However, one researcher suggested that this was
not a requirement for TARs, perhaps reflecting the different process by which studies are allocated.
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Instead, patient involvement is gained through NICE and the HTA directly on these studies, for example
through the presence of PPI representatives at guideline appraisal meetings at which STA/MTA evidence is
used, or through the involvement of patients in the selection and prioritisation of topics for TARs (although
their involvement is primarily around the selection of MTAs rather than STAs, which are driven by industry
submissions). The perceived value of patient–carer engagement varied between individuals, with one CI
stating that ‘other than being seen to be doing the right thing, I am not sure that patients/carers will
have much input as they are not experts in the literature or health economics and they of course have
vested interests’.

Stage 2: research process
The process for a STA is that within an 8-week time window a critique is undertaken of the manufacturer’s
submission. Cook highlighted the impact of the short turnaround: ‘if you are on one you are generally
working most evenings’. This level of intensity was echoed by other researchers.

The Programme Director of Technology Appraisals at NICE described the change of remit as moving from
producing their own assessment to critiquing and helping companies make sure that they provide a
reasonable evidence base. There were number of factors contributing to the introduction of STAs, in
particular the sense from stakeholders (industry and clinicians) that NICE was taking too long to make
recommendations about recent medicines. Owing to the urgency of STAs, MTAs can be delayed if there
are STAs that require urgent attention.

Interaction with the National Institute for Health and Care Excellence
Each assessment has a technical lead who is a named person at NICE. There is a reasonable amount of
communication with NICE regarding timetabling and scheduling issues, and requesting clarifications from
manufacturers. All communication with industry is through NICE rather than directly from the study team.
Communication is ensured through a number of teleconferences or e-mail correspondence between the
team and NICE towards the beginning and end of each project. These typically cover the scope of the
study and discussion between the team who conducted the assessment and NICE’s technical team who
will present the information to the Appraisal Committee, to support them in their presentation and
discussion of the findings.

The industry (represented by ABPI) has regular forums with NICE, at which they meet and exchange views
on topics, and can provide feedback on the process. However, there is a more limited relationship with
academic groups or engagement with NETSCC. Catchpole felt that greater engagement between ABPI
and NETSCC would be beneficial, as the limited engagement so far had been positive. Catchpole also
reflected on the lack of direct communication between the TAR teams and the manufacturers submitting
information for review. He felt the process could be improved by more direct, straightforward, ‘mature’
communication. However, the current process whereby all communications are through NICE sometimes
prevents this from taking place in an efficient manner. The lack of direct engagement with industry
was also stressed by academics, who felt that this independence was required in order for assessments to
be completed objectively. Any discussion, for example clarifications which the TAR team require, is handled
through NICE. Academics suggested that this was helpful particularly when disputes or difficulties arose,
as NICE could act as an intermediary.

Stage 3: primary outputs from research

Knowledge
The output of a STA is a report that is used by the NICE Appraisal Committee in their deliberations.
These are published on the NICE website, but often not more widely published in academic journals.
Reasons given by interviewees included the concern that they are not perceived to be of the same
scientific rigour as MTAs, and that much of the data cannot be reviewed or published by peer reviewers
as it is commercial-in-confidence data from industry. In addition, there is an argument that because
of the short turnaround of these studies there is not time to write them up for wider publication.
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However, at ScHARR-TAG they publish them in the Pharmacoeconomics journal series. Stevenson
highlighted that this is important as the teams work within an academic context and Higher Education
Institution (HEI) employees are judged on publications for promotion.

Even solely publishing in the HTA journal was seen to be a limitation, as, although the studies have a high
impact factor, there is a perception that the journal is not often read by clinicians. Once work has been
published in the journal, it is not generally accepted by other peer-reviewed journals and can lead to
a CV which is ‘fairly thin in terms of publication outside HTA reports’ or the requirement to do additional
work to make the material ‘sufficiently different’ for wider publication (Burls and Chen). This can be
difficult to balance in a university environment, especially alongside other commitments such as teaching.

Researchers commented on the delays in publication through the HTA journal, although how to reduce
these delays was not clear to interviewees. For example, delays can generally be caused by the time taken
to peer review the work, and the length of time it takes to make the required changes by the TAR team,
who have often moved on to other work by this point.

Speaking on behalf of the industry, Catchpole recognised that independence is important, but argued
that there is a disconnect between the requirement for academic outputs and NICE’s requirement of
appropriate support for the appraisal process. For example, the manufacturer gets to comment on the
report only at the same point as others have seen it. Although they can give feedback, Catchpole felt that
there is no requirement for the TAR team to take it into account or address comments. The outcome of
this can be the published result contradicting the eventual findings of NICE. Swinburne stressed the role
of the ‘factual error check’ stage in the STA process, through which any errors identified are clearly
referenced and an erratum included for the NICE committee.

Benefits to future research and research use
As individuals in TAR teams tend to be methodological specialists (health economists, modellers,
statisticians and systematic reviewers), the impact of a particular piece of research on their future research
agenda can be limited. However, as described above, the allocation process tries to align teams with
topics with which they are familiar and therefore work in a specific disease area could lead to
subsequent assessments.

With regard to use by others, STA reports are not typically published beyond the NICE website, and
therefore there is little opportunity for others in academia to pick up on the research, or its findings,
outside the team.

There is, however, in some instances the opportunity to use technology appraisal studies as examples
when discussing the way the system works with others. For example, Burls advises teams internationally on
the HTA and NICE processes in England, to support the methodological development of their own systems.
In this instance she uses examples that they have worked on as case studies.

Capacity building and career development
The impact on career development was seen to be mixed. One researcher highlighted the prestige
associated with conducting appraisals for HTA and NICE. However, several interviews noted on the other
hand that the lack of publications causes difficulties within the academic environment.

Stevenson recognised that working on STAs full time could be demoralising, as it is not the normal
academic model. He stressed, therefore, that this was the benefit of having a big team, and resource
beyond those employed by the TAR contract, from which to pool resources, for which people can be
phased in and out, spending time on other areas of interest in conjunction with TARs.

Cook highlighted that HTA projects can lead to advisory roles for more senior staff. This can be through
sitting on NICE Appraisal Committees or advising the government.
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Interface B: dissemination
The reports are delivered directly to NICE and disseminated by them through the Appraisal Committees.
In addition, the team are available during the committee meetings to answer any specific questions
and provide clarifications.

When pressed, researchers stated the lack of time and funding to disseminate made additional
dissemination difficult to achieve. Overall dissemination is limited, with researchers interviewed often
thinking that it is not part of their role (which is to provide the evidence to inform the decision process by
the NHS and funders). For example, they felt that those on the NICE Appraisal Committee have the full
report, and could ask questions as required, and questioned the value of reporting their findings directly to
the public, whether in favour or against the use of medicines for a target population.

Stage 4: secondary outputs
When asked if specific projects had made a difference to practice on occasion, members of the original
research team did not know. This could be because the researchers specialise in the methods and only had
‘fleeting knowledge of a topic’, and usually moved on to look at different areas, and that ‘the only reason
to look back at a topic area is if subsequent projects come along’.

National Institute for Health and Care Excellence Appraisal
Committee process
Once a STA is prepared, it is shared with the NICE Appraisal Committee in several ways. First, the full
report is shared with the committee members. Second, the key findings are presented by a member of
NICE staff (briefed by the study team) to the committee at the first meeting. Finally, members of the study
team attend the committee meetings to answer any questions that arise.

Typically, when a STA is produced, there are at least two Appraisal Committee meetings (for a MTA there
may be more). The STA approach allows the committee to make a decision on guidance in the first
meeting. However, legally, after this, there is a consultation period with stakeholders and time for appeal.
Therefore, in most cases, a preliminary decision is achieved and then the committee re-convene two or
more months later to make the final decision. This allows the committee to identify missing data, analysis
or evidence, which can be prepared between the two meetings.

Other evidence is also used alongside the manufacturer’s submission and the independent TAR. These
sources include statements from clinical bodies, such as royal colleges, and patients. These aim to describe
what is currently done, the perceived unmet needs, knowledge and expectations of new technology,
what it is like to have the disease and consequences for carers. These stakeholders are also present at
the meetings to present evidence. Researchers suggested that the TAR team will often receive criticism
from the manufacturer if the findings go against the use of the medicine. The independent assessment by
the academic team is ‘utterly necessary’ according to Andrew Cook. He felt that the committee required
this ‘robust review of evidence and modelling’ to inform their decisions. The guidance is developed by
the Appraisal Committee and submitted to the board of NICE who issue it. This view was different from
Catchpole, who, on behalf of industry, felt that decisions of the NICE Appraisal Committee appeared
over-reliant on the academics’ view and, in particular, the economic modelling, rather than taking
into account and balancing a wider range of factors. Others felt that the independence of the ERG was
important in providing the unbiased evidence.

Boysen highlighted that although the TAR report is a crucial part of the evidence provided to the Appraisal
Committee, there was a need to consider other angles of interest to innovators and the health system,
particularly in light of the areas of growth from the government and life science agenda.

APPENDIX 4

NIHR Journals Library www.journalslibrary.nihr.ac.uk

288



Citations in international guidance
The NICE guidance is used internationally and interviewees felt that it has a large impact on guidance and
practice in other markets due to the volume of information that is put into the public domain.

All interviewees felt that NICE guidance, and the HTA TAR reports that inform it, has an international
impact. However, this is difficult to quantify. One statistic provided was that > 50% of the hits that the
NICE website received are external to the UK. Recently, NICE have developed a Memorandum of
Understanding with New Zealand, which is actively using NICE guidance

Cook stressed that there were many countries that will look at NICE guidance. In particular, this is due to
the speed with which the HTA in England commissions STAs, and its transparency about publishing the
related guidance, and, in the case of MTAs, the related evidence. Cook suggested that this was evidenced
by the downloads of the HTA journal articles, which are accessed across every continent and by
approximately two-thirds of countries in the world.

Boysen and Cook stated that other European countries will start their assessment from the NICE guidance
and review. Through their own agencies they will then conduct economic reviews for their own health
system. Outside Europe, Cook felt that countries often pick up NICE guidance and adopt it, especially
where they do not have the resources to conduct the assessment themselves. This is particularly the case
for MTAs, for which the report will look at a larger section of the treatment pathway. It is less the case for
STAs, for which the economic component is key and less adaptable to different country contexts.

Stage 5: adoption by practice and the public
As a result of the committee deliberations and submission to the board of NICE, guidance will be issued.
Depending on the outcome this may make new medicines available, changing practice or
increasing choice.

Implementation of guidance
A division of NICE (currently called ‘implementation support’) is responsible for outreach and the adoption
of products. When guidance is issued, it is advice to the NHS, providing options to the physician. It does
not dictate which treatment must be prescribed. However, as a result of the guidance, commissioners
cannot refuse treatment on the grounds of cost.

Access to medicines
The STA model helps to speed up timelines and has led to a drive towards faster access for patients to
medicines. Boysen also highlighted that a drawback could be that two groups simultaneously could
be assessing very similar drugs for the same disease and targeting the same population. These could
even be presented at the same committee meeting, but the scope of STAs does not allow for comparison
between these drugs. This is odd to health economists, and creates the concern that the process does
not highlight what is preferential or most cost-effective, but rather provides the NHS with options of what
to prescribe to a target population for a given condition.

Impact on patient health
The impact of the guidance from NICE and the HTA reports was described by Catchpole as ‘massive’.
He suggested that it determines whether a patient is able to benefit from treatments that will extend or
improve the quality of their lives. On the other hand, one could argue that it is important to prevent
medicines that are not effective or cost-effective from being prescribed.

Catchpole argued that the process is time critical, in order to get up-to-date guidance into the NHS about
whether (or not) a medicine is being supported within the UK. In reality, Catchpole felt that the process
can often be delayed ‘by lengthy deliberations and arguments between health economists’. Stevenson
felt that this deliberation was important in identifying the effect of favourable assumptions made by
manufacturers in their submissions. Catchpole questioned whether or not there should be a more
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balanced view and a wider range of perspectives consulted in terms of access to ‘life-saving treatments’ for
patients. Others felt that the introduction of STAs has led to more timely guidance.

The political nature of the work can make it difficult for the TAR team, especially when clinical members of
the team are privy to information that is not in the public domain and which can affect prescribing
behaviour. One clinician mentioned an occasion in which drugs were on the point of being withdrawn and
the team was privy to confidential information about this, to conduct a meta-analysis. As clinicians, the
time lag prior to removal of the drugs from market was uncomfortable.

Stage 6: final outcomes

Impact on industry
From an industry perspective, there is sometimes a tension over the role and scope of the academic
group. Prior to appraisal and approval, companies have often spent 10 years or more conducting R&D
in the area. Through the review, academic groups are privy to large amounts of new evidence and
information that is at the leading edge of evidence for drugs and disease areas. This creates a tension
between the work that they do in alignment with job specification for the appraisal and broader analysis
of the data. Catchpole said that manufacturers sometimes felt that academic groups were adding things
in to support their own research interests and intellectual curiosity, rather than the requirement of the
assessment. On the other hand, academics felt that these additional questions were key to their ability
to deliver the required report, highlighting the disconnect. In particular, Catchpole suggested that the
requests for information from industry were often onerous and some of the information requested was
often not necessary for the assessment. These requests are dealt with in multinational companies by global
analytic groups and can be very demanding on the company, particularly because there is usually a short
time window.

Catchpole highlighted that the decision of the NICE Appraisal Committee should take into account a range
of factors, including the health-economic assessment. Therefore, there are instances when a journal article
from the ERG is not aligned to the final position that is taken on a medicine as determined by the NICE
Appraisal Committee, and ultimately the guidance issued.

Catchpole stressed the impact that such discrepancies can have for companies. As the publications are
typically some of the earliest publicly available evidence for new medicines, there may be other reviews
being conducted overseas simultaneously for licence and approval in other markets.

When there are contradictions within the evidence available in the public domain, it can impact on
wider licensing decisions in other countries. Owing to the desire for the independence of the TAR teams,
there is little interaction between them and industry. Catchpole suggested that the research could be more
robust if there was better dialogue between the parties. For example, he stressed that the manufacturers
are not given a chance to give input on or critique the HTA article to be published.

This illustrates the potential international impact of the decisions made by the NICE Appraisal Committees
for industry, as Catchpole suggests that NICE decisions (and to a lesser extent and where published,
HTA reports) are referred to by decision-makers internationally. However, looking at the impact
within the UK alone, this can be significant for industry. The extent of the implementation of NICE
guidance is not clear, but it is likely that guidelines do impact on practice in the UK and hence on
sales of drugs in the UK market. Technology appraisals, in particular, are important in opening
up access to drugs in the NHS, and so are likely to impact on the bottom line for companies. Of course,
STAs are not the only contribution to the committee decision but it seems likely that – based on the
processes outlined above – they are a very important input to that decision-making.
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Other impacts
Cook and Stevenson stressed that it was difficult to identify impact from STAs beyond input to NICE
guidance, and that the TAR unit does not collect information on impact systematically. In particular, this
was as a result of the time lag for impact to occur, as they work on a variety of disease areas and move on
to new topics very rapidly. Cook and Stevenson also suggested that there can be difficulties identifying
and publicising impact when data are based on commercial-in-confidence data from manufacturers. This
may become more of a problem going forward due to pressures from HEIs to have impact, as assessed
through funding channels such as the Research Excellence Framework.

Table of payback
Payback details for this case study are provided below in Table 39.

TABLE 39 Table of payback for STA52 case study

Payback category Impacts from case study

Knowledge Production Report made available to the NICE Appraisal Committee

Occasionally (but not typically) there may be a HTA journal article

It is often difficult to publish further owing to the turnaround time of projects and the
availability of commercially sensitive industry data

Research Targeting and
Capacity Building

Research targeting is limited as the teams’ expertise is in the methodologies of systematic
reviewing, statistics and health economics rather than disease-specific areas

However, over time, a group can build up a portfolio of work in a disease area

Through the conduct of appraisals, researchers become experts in the system. Several
advise internationally on how NICE and HTA work in the UK, and on elements which
could be used overseas in other systems

Working for NICE and the HTA is seen as prestigious, which is positive for career
development. However, the potential lack of publications can have a negative impact on
careers. In part it appears this depends on the size of the TAR centre and the possibility of
moving people between positions

Informing Policy and Product
Development

STA reports feed directly into the NICE appraisal process and inform the guidance that is
developed

Health and Health Sector
Benefits

As a result of NICE guidance, there can be increased access to medicines. This can
increase available treatment, impacting on patient health or increasing choice. It also aims
to prevent ineffective treatments being made available

Broader Social and Economic
Benefits

The timely development of assessment and guidance has an impact on industry who have
developed the medicines. In addition, this impact is broader than the UK market, as other
countries look to the NICE guidance when conducting their own assessment

There is an international impact on guidance issued around the world, with many
countries looking to NICE guidance and supporting evidence to inform their process,
either as a starting point or to adopt wholesale
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