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There is currently no disease-modifying treatment available to halt or delay the progression
of the disease pathology in dementia. An agreed core set of the best-available and most appropriate
outcomes for disease modification would facilitate the design of trials and ensure consistency across
disease modification trials, as well as making results comparable and meta-analysable in future trials.

To agree a set of core outcomes for disease modification trials for mild to moderate dementia
with the UK dementia research community and patient and public involvement (PPI).

We included disease modification trials with quantitative outcomes of efficacy from
(1) references from related systematic reviews in workstream 1; (2) searches of the Cochrane Dementia
and Cognitive Improvement Group study register, Cochrane Central Register of Controlled Trials,
Cumulative Index to Nursing and Allied Health Literature, EMBASE, Latin American and Caribbean Health
Sciences Literature and PsycINFO on 11 December 2015, and clinical trial registries [International Standard
Randomised Controlled Trial Number (ISRCTN) and clinicaltrials.gov] on 22 and 29 January 2016; and
(3) hand-searches of reference lists of relevant systematic reviews from database searches.

The project consisted of four workstreams. (1) We obtained related core outcome sets
and work from co-applicants. (2) We systematically reviewed published and ongoing disease modification
trials to identify the outcomes used in different domains. We extracted outcomes used in each trial, recording
how many used each outcome and with how many participants. We divided outcomes into the domains
measured and searched for validation data. (3) We consulted with PPI participants about recommended
outcomes. (4) We presented all the synthesised information at a conference attended by the wider body
of National Institute for Health Research (NIHR) dementia researchers to reach consensus on a core set
of outcomes.

We included 149 papers from the 22,918 papers screened, referring to 125 individual trials.
Eighty-one outcomes were used across trials, including 72 scales [31 cognitive, 12 activities of daily
living (ADLs), 10 global, 16 neuropsychiatric and three quality of life] and nine biological techniques.
We consulted with 18 people for PPI. The conference decided that only cognition and biological markers
are core measures of disease modification. Cognition should be measured by the Mini Mental State
Examination (MMSE) or the Alzheimer’s Disease Assessment Scale — Cognitive subscale (ADAS-Coqg),
and brain changes through structural magnetic resonance imaging (MRI) in a subset of participants. All
other domains are important but not core. We recommend using the Neuropsychiatric Inventory for
neuropsychiatric symptoms: the Disability Assessment for Dementia for ADLs, the Dementia Quality of Life
Measure for quality of life and the Clinical Dementia Rating scale to measure dementia globally.

NIHR Journals Library
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Limitations: Most of the trials included participants with Alzheimer’s disease, so recommendations may
not apply to other types of dementia. We did not conduct economic analyses. The PPl consultation was
limited to members of the Alzheimer’s Society Research Network.

Conclusions: Cognitive outcomes and biological markers form the core outcome set for future disease
modification trials, measured by the MMSE or ADAS-Cog, and structural MRI in a subset of participants.

Future work: We envisage that the core set may be superseded in the future, particularly for other types
of dementia. There is a need to develop an algorithm to compare scores on the MMSE and ADAS-Cog.

Study registration: The project was registered with Core Outcome Measures in Effectiveness Trials
[www.comet-initiative.org/studies/details/819?result=true (accessed 7 April 2016)]. The systematic review
protocol is registered as PROSPERO CRD42015027346.

Funding: The National Institute for Health Research Health Technology Assessment programme.
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Plain English summary

n the UK, around 850,000 people have dementia. If a treatment can change the underlying pathology of

dementia this is called disease modification, although no trials have yet found effective disease-modifying
treatments. Trials have used differing outcome measures to evaluate if a treatment works, making it
difficult to compare and contrast results. To address this issue we aimed, in collaboration with the UK
dementia research community and the Alzheimer’s Society’s Research Network, to develop a core set of
outcome measures for use in future disease-modifying trials for mild to moderate dementia.

We looked at the outcomes used across completed and ongoing disease modification trials and found
measures in six test areas: cognition, biological, behaviour, quality of life, activities of daily living and global.
We used these findings to conduct a small consultation with people living with dementia and family carers.
We presented all results at our consensus conference and discussed them to reach our conclusions.

We recommend that the core set of outcome measures should include a cognitive measure, namely the
Mini Mental State Examination or the Alzheimer’s Disease Assessment Scale — Cognitive subscale, and an
optional magnetic resonance imaging scan looking at brain structure as a biological measure. We have
specified measures for the other areas that are important but not core. The recommendations may change
as new measures are developed, and, as most of the trials included participants with Alzheimer’s disease
only, recommendations need to be developed for different dementias. They apply only to mild to moderate
stages of dementia.
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Scientific summary

Introduction

In the UK, as in the rest of the developed and developing world, the prevalence of dementia is increasing,
primarily driven by the ageing population. People living with dementia can currently only be offered
management to improve their symptoms as no disease-modifying treatments that would halt or delay the
progression of the underlying disease pathology are available. The G8 Dementia Summit in 2013 committed to
find a disease-modifying treatment by 2025. If a treatment were found to slow disease progression of mild to
moderate dementia, then this would reduce the number of people living with severe dementia in the future.

However, across both published and ongoing disease modification trials there is large variation in the outcomes
used as end points, making it difficult to compare and contrast results. To improve future disease modification
trials there is a need for harmonisation among the outcomes measured, as well as for outcomes to be
appropriate, sensitive to change and clinically meaningful. An agreed core set of the best-available outcomes
would enhance interpretation of data across trials, including the combination of results in meta-analyses.

There is, therefore, an urgent need for consensus from National Institute for Health Research (NIHR)
dementia researchers in the UK on a core outcome set of measures to be used across future disease
modification trials in mild to moderate dementia. This will ensure that new trials can be combined in
systematic reviews and contrasted as to their effectiveness.

Review question
What are the core clinical health outcomes that should be used in all NIHR-funded trials of disease
modification in mild to moderate dementia, and how should they be measured?

Methods
The project consisted of four workstreams.

1. First, we used overlapping core outcome sets and work from co-applicants.

2. At the same time we performed a systematic review to identify which outcomes are used in published
and ongoing disease modification trials.

3. We then consulted with people living with dementia and carers about the outcomes found in the
systematic review.

4. Finally, we held a conference where the synthesis of information from the previous workstreams was
debated by a wider body of NIHR dementia researchers to reach consensus on a core set of outcomes.

Workstream 1: co-applicants core outcome sets and work
First, we considered overlapping core outcome sets that had been, or were currently being, developed by
co-applicants of the project, as well as reference lists from co-applicants. This included:

1. an outcome set of what is most important to people living with dementia

2. an outcome set for psychosocial interventions in dementia

3. reference lists from a systematic review of non-pharmacological interventions previously conducted by a
co-applicant

4. the Cochrane Dementia and Cognitive Improvement Group study register (ALOIS), a database of
dementia studies run by the Cochrane Dementia and Cognitive Improvement Group, which was
represented by a co-applicant.
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Workstream 2: systematic review

Protocol
We registered the protocol with PROSPERO [CRD42015027346; www.crd.york.ac.uk/PROSPERO/display_
record.asp?ID=CRD42015027346 (accessed 7 April 2016)].

Searches

We conducted database searches (ALOIS, Cochrane Central Register of Controlled Trials, Cumulative Index
to Nursing and Allied Health Literature, EMBASE, Latin American and Caribbean Health Sciences Literature
and PsycINFO) on 11 December 2015. Additionally, we decided to search ongoing trials on clinical trials
registries [International Standard Randomised Controlled Trial Number (ISRCTN) and clinicaltrials.gov) on
22 and 29 January 2016, respectively, to ensure that we had complete data about what measures are
currently being used. We also hand-searched the reference lists of relevant systematic reviews found within
the database searches.

Inclusion and exclusion criteria
We included trials that met all of the inclusion criteria:

The full text is written in English.

The trial is published in a peer-reviewed journal article or is an ongoing trial.

At least some of the participants have clinically diagnosed mild or moderate dementia.

The intervention aimed to modify the dementia disease.

It is @ randomised controlled trial (RCT) or clinical controlled trial with:

i. the intervention directed at the person with dementia

ii. the control or comparator arm comprising treatment as usual, no intervention, sham therapy, other
therapy or placebo.

6. At least one gquantitative outcome measure related to disease modification in mild or moderate dementia.

s wWwnN =

We excluded studies in which all participants had severe dementia or mild cognitive impairment, and if the
whole study was set in care homes, as very few people with mild to moderate dementia would be resident
in care homes. We also excluded trials if the outcomes were only qualitative, economic or related only to
carers or drug levels.

Data extraction

We extracted characteristics from each of the trials, including trial type, location, intervention, control
group, participants and which outcomes were measured at what time points. Across the trials we
calculated how many used each outcome and with how many participants. We also divided the outcomes
into the domains that they measured, namely cognition, biological markers, activities of daily living (ADLs),
global assessment, neuropsychiatric symptoms and quality of life.

Validation data

We searched separately for validation data for each outcome measure. This included information about
any relevant populations that the outcome is validated for use with, minimal clinically important difference,
reliability (inter-rater and test-retest), ceiling-and-floor effects, sensitivity to change and any risks associated
with using the measure.

Workstream 3: patient and public involvement

We conducted three focus groups, one in each of Cambridge, London and Sheffield, in partnership with
the Alzheimer’s Society (AS) volunteer research network; consulting with people living with dementia
and family carers about the acceptability of outcomes, which they felt were core and any difficulties in
completing outcomes.
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We conducted an e-mail consultation with focus group participants afterwards on a report of the main
recommendations from across the three groups, to allow participants to comment on domains they had
not discussed and to make sure the recommendations to be presented at the conference represented what
had been said across the groups.

We also conducted a second e-mail consultation after the consensus conference with the wider AS
research network who had not attended the focus groups, to gain further feedback on a report of the
main recommendations made at the conference.

Workstream 4: consensus conference

We invited all co-applicants and collaborators of the project to the conference, thus including the wider
body of NIHR dementia researchers and additional people who had been involved during the project.
Twenty-seven people attended the conference from a wide range of specialties within dementia research.

The conference began with an overview of the project, the systematic review results and recommendations
from the focus group consultations. We had previously selected champions with expertise within each of the
domains and asked them to synthesise the results of the systematic review and validation data to present
recommendations for that domain at the conference. The conference attendees discussed their opinions
after each presentation. After this was finished the whole group agreed on overall recommendations.

Results
Systematic review results

Included studies
We found 22,918 original references from database searches and additional references from workstream 1,
and included 149 references referring to 125 trials.

Of the 125 included trials, 95 were published completed studies, three were published protocols and
27 were ongoing trials listed on trial registries. Most were RCTs (n = 124), and all tested the efficacy of
pharmacological interventions.

Outcomes

There were 81 different outcomes used across the trials; 72 questionnaire-/interview-based measures and
nine biological techniques used to measure biomarkers. We categorised outcomes by the domain they
measured. The domains were:

cognition (31 outcome measures)

quality of life (three outcome measures)

ADLs (12 outcome measures)

neuropsychiatric symptoms (16 outcome measures)
global assessment (10 outcome measures)
biological markers (nine biological techniques).

Patient and public involvement results

Participants
Overall, 18 people participated in patient and public involvement (PPI). The focus groups comprised 12 people:
three people living with dementia, two current family carers, six former family carers and one PPl group member.

Five of the focus group participants replied to the first e-mail consultation. Six people replied to the second
e-mail consultation: one person with dementia, three current family carers and two former family carers.

© Queen'’s Printer and Controller of HMSO 2017. This work was produced by Webster 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.

XXvii



Main recommendations
The participants made general recommendations around completing outcomes, as well as recommendations
specific to the domains.

Questionnaires’ content and delivery
Questioning should be clear, as participants may give different answers depending on the wording of the
guestions, and too many questions and fast delivery can cause anxiety.

Time and travel

The maximum time for a meeting without a break is 1.5 hours, although researchers should aim for
shorter periods. Being able to participate in research locally, rather than having to travel far to a specific
centre, would encourage and help with participation.

Carers’ participation

Volunteers highlighted the probable disparity between the answers given by people with dementia and
carers, although they also thought that this could provide additional data. Volunteers also highlighted that
not all people with dementia will have a defined carer and, in the case of those who do, carers should be
involved in decisions around participating in research if their time and availability is needed.

Engagement
Many participants thought that clear restatement during the study of the reasons why they were completing
particular measures would aid continued engagement in the trial.

Activities of daily living

Volunteers had differing opinions about the use of ADL measures, but generally judged that instrumental
ADLs, rather than basic ADLs, were more relevant in mild to moderate dementia. Volunteers suggested
that questions should ask about the reasons for impairment, as this is not included in ADL measures.

Biological markers

Volunteers generally thought that biomarkers should be core, viewing them as being the most reliable,
objective measures, although carers questioned the value of the data collected, particularly from

blood tests.

Some volunteers particularly liked cerebrospinal fluid (CSF) measures, even though they were aware of
possible side effects, but they thought that misconceptions about what the procedure involves might
discourage participation. Those who had experienced CSF tests did not like the need to have it done in a
specific location.

Most volunteers thought that imaging could be core, as it can provide objective data, and that many
would consent to scans as giving biological data can make a person with dementia feel that they are
contributing useful information. Practical issues around travel were raised, and volunteers agreed that
scanning may be difficult for some people with dementia.

Cognition

Overall, volunteers agreed that cognition should be core. People with dementia described the distress of
seeing their score worsen, and a tendency to try to prepare for tests to prevent this from happening. Some
people preferred the Alzheimer’s Disease Assessment Scale — Cognitive subscale (ADAS-Cog) to the Mini
Mental State Examination (MMSE) as it is more detailed.

Neuropsychiatric symptoms

Some participants said that behaviour is core because it is a significant aspect of dementia and seems more
sensitive to illness than ADLs; others thought that behaviour should not be considered in isolation, as it may
be less applicable in mild to moderate stages and does not measure the reasons behind behaviour changes.

NIHR Journals Library



DOI: 10.3310/hta21260 HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

Quality of life

Volunteers had different opinions over the inclusion of quality-of-life measures as core. One volunteer
thought that quality of life is core, as it can give a summary of an individual’s experience of dementia.
Others were unsure about the sensitivity of quality-of-life measures. It was suggested that comparing carer
and patient responses would give the most accurate account of quality of life.

Global

Volunteers had differing opinions about global rating scales. Some approved of the breadth of the
measures. However, others suggested that global measures are superficial, depending too much on
the individual’s experience on the day, and not meaningful.

Consensus conference results
Core domains

Cognition

Cognitive impairment is the core symptom of dementia, and it was therefore judged to be a core domain.

The conference recommended the use of either the ADAS-Cog or MMSE, as both are the best available of
the included tests based on psychometric properties and are the most commonly used. It would be helpful
for a future study to formulate an algorithm to be able to compare scores on both the ADAS-Cog and MMSE.

Biological markers

The conference concluded that structural magnetic resonance imaging (MRI) currently offers the best
biological marker of disease progression, although it is not a perfect biomarker. The conference recommends
MRI as a core outcome, but only as an optional part of the study, as it would not require as many participants
as a cognitive outcome for satisfactory power. This would enable people who are unable or unwilling to
undergo MRI to participate.

Non-core domains

The conference judged that the other four domains are important but not core. It was thought that they
will frequently be measured in studies and, therefore, we have made recommendations as to which to use
on the basis of their frequency of use and psychometric properties.

Activities of daily living

We recommend using an informant-rated measure as people with dementia can underestimate their
functional impairment. We recommend the use of the Disability Assessment for Dementia (DAD),

a dementia-specific ADL measure that has acceptable psychometric properties in this domain.

Neuropsychiatric
Within this category we recommend the Neuropsychiatric Inventory (NPI), the only measure being used in
ongoing disease modification trials and with satisfactory psychometric measures in this population.

Quality of life

We recommend the Dementia Quality of Life Measure (DEMQOL), as it is a dementia-specific measure with
acceptable psychometric properties and because it is possible to collect data for it from both the person
with dementia and an informant.

Global

For global outcomes we recommend the Clinical Dementia Rating (CDR) scale, a staging instrument
specific to dementia with adequate psychometric properties. We recommend using the global CDR score,
as using the sum of boxes score makes the scale a multidomain instrument rather than a staging one.
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Conclusions

Recommendations

The main recommendations are that cognition and biological markers are the only core outcome domains,
and should be measured by the ADAS-Cog or MMSE, respectively, and structural MRI. MRI can be
conducted on a subset of trial participants and so MRI findings are an optional outcome. We have also made
recommendations for the important, but non-core, domains of ADLs, global, neuropsychiatric and quality of
life, recommending the DAD, CDR, NPl and DEMQOL, respectively. As the recommended measures are
currently the best available, we expect that additional or alternative outcome measures may supersede the
current core set, particularly biological markers, which are the subject of considerable ongoing research.

Future research

As we recommend using either the ADAS-Cog or MMSE for cognition, it would be useful to develop an
algorithm to directly compare the scale scores. It would also be useful to conduct further detailed
qualitative research with PPl and trial staff, such as clinical research nurses.

Study registration

The project was registered with Core Outcome Measures in Effectiveness Trials [www.comet-initiative.org/
studies/details/819?result=true (accessed 7 April)]. The systematic review protocol is registered as
PROSPERO CRD42015027346.

Funding

Funding for this study was provided by the Health Technology Assessment programme of the NIHR.
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Chapter 1 Introduction

tis estimated that 850,000 people in the UK are currently living with dementia (> 1% of the entire

UK population),” and one-third of people born in the UK in 2015 will develop dementia during their
lifetime.? Dementia care currently costs in excess of £23B per annum,’ with costs expected to triple in the
next 30 years as the number of older people increases. Dementia affects not only the person with the
iliness, but also their family and wider society, and with the current absence of a preventative treatment,
the number of people with dementia is projected to reach > 1 million by 2020 and double again in the
subsequent 20 years.! However, some recent population studies®** have suggested that the prevalence
of dementia among those now reaching 65-75 years of age may be slightly lower and, therefore, the rate
of increase, primarily driven by the ageing of the population, may not be as great as once thought. These
new data increase the optimism about potential primary prevention of dementia and of finding a disease-
modifying treatment® that would either halt or delay underlying pathology.

There have been huge strides forward across dementia research, in particular with early diagnosis, information,
advanced decision-making, psychological therapies, management of neuropsychiatric symptoms, strategies
for family carers and cholinesterase inhibitors in Alzheimer’s disease (AD). There have also been positive
changes in attitudes, including highlighting personhood and living well with dementia. There is, however,
currently no cure or disease-modifying treatment for the common dementias. This may be partly because
our research knowledge and funding of dementia lags behind that of other major diseases, such as cancer
or heart disease.®

Following the successful expansion of NHS Memory Services, the number of people diagnosed with dementia
has increased dramatically in England.” Currently, dementia sufferers can be offered only symptomatic
treatments, as well as access to social and psychological treatment, education, support and advice."® The NHS
thus has a huge potential to use effective disease course-modifying treatments (which may be pharmacological
or non-pharmacological, and aimed at dementia in general or individual subtypes) and provides a large and
highly motivated group of affected patients and their families who would want to support research and
developments in this area.

The National Institute for Health Research (NIHR) has identified this as an important area of research and,
through the Efficacy and Mechanism Evaluation programme, is supporting two large drug-repurposing
disease modification trials of AD. The first of these, the RADAR trial (Reducing pathology in Alzheimer’s
Disease through Angiotensin TaRgeting),’ is a Phase Il randomised controlled trial (RCT) evaluating the effect
of losartan on brain tissue changes in AD, with magnetic resonance imaging (MRI) brain volume change over
12 months as a primary outcome measure. Second, the MADE study (Minocycline for Alzheimer’s Disease
Trial),'® looking at the efficacy of minocycline in AD, measures change in cognition at 24 months with the
Mini Mental State Examination (MMSE) and function with the Bristol Activities of Daily Living (BADL) scale.
These trials were developed, funded and set up without any liaison between the trial teams. Indeed, both
had been funded for almost 2 years before the chief investigators found out about each other’s trials and
began to communicate about progress and difficulties. The completely different nature of the designs and
choice of outcome measures for these trials, together with the lack of co-ordinated activity of the trial teams,
illustrate starkly just how much more the UK dementia research community could do at this early stage to
strategically develop a co-ordinated approach to developing research in an effective and cost-efficient way,
particularly with the outcomes used across trials. Demonstrating efficacy in AD modification has so far
defeated the resources and efforts of the global pharmaceutical industry, and it is unlikely that individual
academic and NHS organisations will do any better if we cannot agree a unified approach that will allow us
to co-ordinate resources and integrate findings.

Delivering high-quality research in dementia is fundamentally important to the NHS and, since May 2013,
the NIHR has made good progress towards the target of recruiting 10% of dementia patients into clinical
trials. Working in partnership with the Alzheimer’s Society (AS) and Alzheimer’s Research UK, the NIHR
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launched ‘Join Dementia Research’ to provide ‘ready’ cohorts of patients consenting to be approached about
research. In addition, it has established ENRICH (Enabling Research in Care Homes), a network to support an
increase of dementia research in care homes. In February 2015, the UK prime minister announced plans for
a further £300M investment in dementia research. The UK has an experienced cadre of dementia triallists
with a track record of designing and delivering studies of pharmacological, psychological, educational and
other complex interventions, the results of which have often had an international impact on practice. The
NIHR has intimated that prospective investigators’ testing of putative disease modifiers should very seriously
consider the use of adaptive trial designs to improve the efficiency of trials.

Between 1998 and 2012, 101 new potential pharmacological treatments for AD entered trials internationally,
but only four drugs have received regulatory approval, all of which were symptomatic treatments rather than
disease modifying;'" these included cholinesterase inhibitors (donepezil, rivastigmine and galantamine).
Memantine, the last new drug to receive regulatory approval, was approved more than 10 years ago." Since
then, many promising disease-modifying drugs have been proposed, but all have failed at the point of Phase |l
trials or at earlier stages of development.’ As a consequence, the number of pharmaceutical companies

with drug development programmes in neurodegeneration is shrinking. One suggested explanation for the
failure of so many new drugs for AD has been that by the point of clinical presentation the burden of
neurodegeneration may already be too great for disease-modifying interventions to have efficacy. Another is
that the majority of new drugs target just one of the numerous pathological mechanisms (e.g. inflammation,
hypoxia and oxidative stress, reduced energy metabolism) that are active and probably contribute to disease
severity and progression. It is predicted that if a treatment that could slow the progression of mild to moderate
dementia by 50% became available in 2020, this could reduce the numbers of people living with severe
dementia from 14% to 2% by 2050." At the G8 Dementia Summit held in London in December 2013, a
commitment was made to find a disease-modifying treatment by 2025."®

To improve the possibility of identifying a disease-modifying treatment, it is important that the outcomes
measured in trials are appropriate, sensitive and clinically meaningful.’s"8 It is also essential that there is a
harmonisation of the outcome measures being used across trials to combat the large variance of measures
currently used.” In 2015, the NIHR commissioned a call for the development of a core set of outcomes to be
used in future disease modification trials, particularly in mild to moderate dementia. Developing standardised
outcome sets is now being recognised as important across medical research, so that there should be a
commitment to measuring minimum sufficient sets of outcomes for every major medical condition.?°

An agreed core set of outcomes would improve the efficiency and effectiveness of trials, and enhance
interpretation of data across disease-modifying trials. This applies to both drugs and non-pharmacological
interventions so that the efficacy of, for example, exercise, diet changes and new drugs can be compared.

It is also important to consider the acceptability of measurement packages and the burden that they put on
patients and their families. The priorities of patients in disease-modifying trials may not be the same as those
of researchers, and patients in focus groups appear to be less concerned about stigma and other negative
effects of diagnoses but wish to unambiguously know their disease status and accept biological and possibly
invasive tests.”’ These may include quality-of-life and related outcomes that people with dementia and their
families report as being important to them, and can inform cost-effectiveness analysis, as well as more
symptom-related scales, such as cognition. Finally, a standardised core outcome set would aid meta-analysis
and thus enable the combination of small data sets to better inform practice. Therefore, there is an urgent
need for a consensus from dementia researchers in the UK about the core outcomes that should be used in
future disease modification trials in mild to moderate dementia.

This has led to the current project, which intends to produce a consensus within the dementia community
about the core outcomes for disease modification trials. It is funded by the NIHR Health Technology
Assessment programme, and brings together as co-applicants and collaborators, a large multidisciplinary
team of experts who are co-authors of the report and the AS, which has led the public involvement of
experts by experience arm of the study. The aims of the project are detailed in Chapter 2.
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In workstream 1 we gathered possible relevant references that had been identified by other related systematic
reviews. These came from co-applicant Louise Lafortune, who led a systematic review on non-pharmacological
interventions for people living with dementia. We also searched the Cochrane Dementia and Cognitive
Improvement Group study register (ALOIS), which is maintained by the Cochrane Dementia and Cognitive
Improvement Group, represented by co-applicant Jenny McCleery. The use of additional references from
workstream 1 is detailed in Chapter 3. In addition, we looked at other core sets being developed by members
of the group, including an AS and European Union Joint Programme — Neurodegenerative Disease Research
(JPND)-funded study about outcomes used in psychosocial interventions in dementia, led by co-applicant

Gail Mountain, and a review of measures which are important to patients with dementia funded by the
International Consortium for Health Outcomes Measurement Working Group (ICHOM) led by co-applicant
Charlotte Roberts.

In workstream 2, we conducted a systematic review of the outcome measures that have been, and are
currently, used in disease-modifying trials of dementia; to our knowledge this is the first systematic
review of outcomes used in disease modification trials, the methods and results of which are detailed in
Chapters 3 and 4.

We considered the frequency of outcome use and validation, and discussed these outcomes with people
living with dementia and their carers. This patient and public involvement (PPI) consultation method and
results are detailed in Chapters 5 and 6.

We then brought all of the systematic review information together, with each potential domain being
presented by a champion, as well as presentation of the PPI focus groups results. This expert body debated
the questions and came to conclusions. Summaries of these presentations and the conference discussion
are detailed in Chapter 7. The discussions and conclusions are in Chapters 8 and 9.

© Queen'’s Printer and Controller of HMSO 2017. This work was produced by Webster 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.






DOI: 10.3310/hta21260 HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

Chapter 2 Research question and objectives

he research question we set out to answer was ‘what are the core clinical and patient-relevant health
outcomes that should be used in all NIHR-funded trials of disease modification in mild to moderate

dementia, and how should they be measured?’.

Objectives

®

. To appraise existing research into outcome sets being developed for use in psychosocial interventions

(funded by the AS and JPND) and around what is most important to patients (measured by the
ICHOM), in the light of the goals of this study.

. To update and add to the existing body of work by a systematic search of the outcomes used in

pharmacological and non-pharmacological studies of disease modification.

To appraise the outcomes identified through this systematic search, either using the existing research as
above or through the literature.

To synthesise the evidence to identify important, valid, reliable and acceptable outcome measures in
mild to moderate dementia.

To ensure by consultation that these outcome measures are acceptable and relevant to patients, carers,
clinicians and the research community, and that they would be practical to include in NIHR trials and
other studies.

To produce updated, evidence-based recommendations on the best outcome measures for disease
modification in mild to moderate dementia research and practice.

To validate these recommendations through a consensus conference.

To set out these results in a research paper and report for the Health Technology Assessment journal.
To enable the NIHR to specify an agreed set of core outcomes to be used for all funded trials of disease
modification in mild to moderate dementia.

Core Outcome Measures in Effectiveness Trials

We registered the project with Core Outcome Measures in Effectiveness Trials (COMET), a database
of planned, ongoing and completed core outcome sets. The project’'s COMET record is accessible at
www.comet-initiative.org/studies/details/819?result=true (accessed 7 April 2016).
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Chapter 3 Systematic review methods

Protocol

We created the protocol for the systematic review according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) criteria®? and registered it with PROSPERO [no. CRD42015027346;
accessible at www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42015027346 (accessed

7 April 2016)].

Search strategy

Database searches

As specified in the protocol, we searched Cochrane Central Register of Controlled Trials (CENTRAL),
Cumulative Index to Nursing and Allied Health Literature (CINAHL), EMBASE, MEDLINE, Latin American
and Caribbean Health Sciences Literature (LILACS) and PsycINFO.

The search terms within the protocol were originally adapted from another systematic review being carried
out by a member of the group.?® These search terms, however, resulted in an unacceptably high number
of irrelevant results, with > 85,000 references identified in a search of MEDLINE alone. Therefore, in
consultation with the project steering group, we adapted the search terms to reduce irrelevant references
being picked up. The full search strategy for MEDLINE (via OvidSP) is shown in Appendix 1, with the same
strategy used for EMBASE and PsycINFO (via OvidSP), and modified for searches in CENTRAL (via The
Cochrane Library), CINAHL (via EBSCOhost), and LILACS [via the Virtual Health Library (VHL) Regional
Portal]. As we are interested in outcome measures available in English, we limited database searches to
English language where possible (CINAHL, EMBASE, LILACS, MEDLINE and PsycINFO).

As part of workstream 1 we also searched ALOIS and added these references to the ones found in the
other database searches. We used the advanced search for intervention studies, with a combination of
search terms: (‘'outcome’ OR outcome OR outcomes OR ‘instrument’ OR instrument OR instruments OR
‘measure’ OR measure OR measures) AND (intervention OR therapy OR therapeutic OR trial OR trials) AND
(control OR controlled), selecting ‘Treatment dementia’ as the study aim, all study designs, <any>
interventions, and <any> if included in Cochrane.

Additional databases

In order to ensure that we picked up all outcomes that are currently being used, we adapted the protocol

to include searches of the International Standard Randomised Controlled Trial Number (ISRCTN) and
ClinicalTrials.gov trial registries for ongoing disease modification trials in dementia. To search the ISRCTN
database we selected the trial status as ‘ongoing’ and the condition as ‘dementia’. To search ClinicalTrials.gov
we combined ‘dementia’ AND ‘(control OR controlled)’, and limited the search to ‘open studies'.

Hand-searches

We hand-searched the bibliographies of relevant systematic reviews that were found within the database
searches. We then also searched additional references collected in workstream 1, from a systematic review
of non-pharmacological interventions for dementia.

Search dates

Searches were conducted on 11 December 2015 (for ALOIS, CENTRAL, CINAHL, EMBASE, LILACS and
PsycINFO), 22 January 2016 (for ISRCTN) and 29 January 2016 (for ClinicalTrials.gov). All of the searches
were conducted from database inception, with no limit on the end date.
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SYSTEMATIC REVIEW METHODS

Study inclusion

Inclusion criteria

We defined a disease modification trial as one where the intervention aims to change the underlying
pathology of the dementia disease. This is as opposed to trials that aim solely to treat the symptoms of
dementia, but not affect the underlying illness.

We included trials if they met all of the following criteria:

The full text is written in English.
The trial is published in a peer-reviewed journal or is an ongoing trial.
At least some of the participants have clinically diagnosed mild or moderate dementia.
It is a trial that aimed to modify the dementia disease.
It is @ RCT or clinical controlled trial (CCT) with:
i. the intervention directed at the person with dementia
ii. the control or comparator arm comprising treatment as usual, no intervention, sham therapy,
other therapy or placebo.
6. At least one quantitative outcome measure related to disease modification in mild or moderate dementia.

ukhwnN =

Exclusion criteria
We excluded studies where:

1. all participants had severe dementia (according to the study inclusion criteria, including a MMSE score
of < 12 or equivalent)

2. the whole study was set in care homes, as the commission call specified a review of outcome measures
that modify the disease of mild to moderate dementia and very few of whom would be resident in
care homes

3. all participants had mild cognitive impairment (MCI)

4. the outcomes were only:

i. qualitative
i. related to carers
iii. economic
iv. related to drug levels.

Screening titles and abstracts, and full texts

We screened titles and abstracts found across the searches for relevance. Two reviewers (DG and LW)
piloted this procedure by independently screening the first 20 titles and abstracts and then compared their
decisions. There were no disagreements, confirming the reliability of the first screening.

Three raters (AGS, DG and LW) also piloted the screening of full texts for inclusion criteria. They screened
the first 10 papers independently, comparing answers and discussing, and then repeating the process with
the next 10 papers. The three raters agreed on 80% of the first 20 papers, with no decision to exclude a
paper that was eventually included. The raters disagreed regarding whether or not four papers should be
excluded (see Appendix 2). The disagreements were whether or not the intervention was aiming to modify
the underlying pathology of the disease of dementia. We agreed to solve this by examining in detail how
the intervention is described in the background section, as well as the aim of the intervention within the
trial. We also agreed to discuss any trials where we were unsure if the aim was to modify the disease
between the raters and Gill Livingston if necessary. If a trial seemed to fulfil the inclusion criteria but we
needed extra information about it, we contacted the authors to ask for this.
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Data extraction

We extracted data about trial location, trial type, dementia type and severity, how the dementia diagnosis
was made, participants’ sex and age, description of the intervention (number of participants; n), description
of the comparator group (n), outcomes related to disease modification (primary or secondary if reported)
and when outcomes were measured. To assess the accuracy of extracted data, Derek Groskreutz and

Lucy Webster independently extracted data from the same subsample of five trials and compared their
answers. There were no differences between the raters’ extracted data. We used this exercise, and an
additional five papers, to pilot the data extraction tool and ensure that all relevant data from trials were
captured. After piloting the tool, we created a second data extraction tool, which included the time period
from baseline when each outcome was measured for each study, as within trials different outcomes were
measured at different time points.

Data synthesis

For each outcome measure we listed how frequently it was used (i.e. number of trials) with how many
participants there were across the trials. We searched Google Scholar (Google Inc., Mountain View, CA,
USA) to find a copy of each outcome measure in English, either the manual or a key paper relating to its
development. We divided all outcomes into domains [specifically cognition, activities of daily living (ADLs),
biological markers, neuropsychiatric symptoms, quality of life and global]. Initially we had not planned to
consider global outcomes, but we added it as a separate outcome category as we found relevant measures.

Quality assessment
As our aim was to synthesise the outcomes used across trials, rather than to report results, we did not
consider it necessary to assess the quality of studies.

Outcome validation

We conducted separate iterative searches on Google Scholar using the name of the measure and
psychometric terms, and consulted within our expert group for each outcome measure to find information
on the measures’ psychometric properties relevant to people living with dementia. Specifically, we sought
information about:

e if the measure is validated in people with mild to moderate dementia for the outcome in which it is
used as a measure

e if there are any relevant populations in which the measure is validated (e.g. mild to moderate

dementia, ethnic groups, languages)

unit of measurement

sensitivity to change

minimal clinically important difference

reliability (inter-rater and test-retest)

acceptability

ceiling-and-floor effects

average time taken to complete

who fills in the questionnaire (i.e. researcher through patient, family carer, paid carer or observation, or

self-complete)

® any risks identified of use of the measure.
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Chapter 4 Results of the systematic review

Details of included and excluded studies

Figure 1 shows a PRISMA flow diagram with the results of the searches. Altogether we found 22,918
original references from searches of databases and workstream 1 (ALOIS and another systematic review of
non-pharmacological interventions for dementia). From the screening of all titles and abstracts, we excluded
22,021 references and sought the full texts of 897 abstracts. From the full texts, we excluded 748 papers;

a list of excluded studies and reasons for exclusion is in Appendix 3. We included 149 reports of 125 trials.

The 125 trials included 95 published trials, three published protocols and 27 ongoing trials, the characteristics
of which are available, respectively, in Tables 7-3 in this chapter. One trial was a CCT, with the other

Records identified
Records identified through sources in
through sources in workstream 2
workstream 1 CENTRAL (n=5689) Records
ALOIS MEDLINE (n=8509) identified
(n=167) PsycINFO (n=2973) through
Sytematic review of EMBASE (n=16,426) hand-searching
non-pharmacological LILACS (n=203) (n=39)
interventions CINAHL (n=3085)
(n=167) ISRCTN (n=36)
ClinicalTrials.gov (n=493)

Records after
duplicates removed
(n=22,918)

A
Records screened Records excluded
(n=22,918) (n=22,021)

A
Full-text articles : :

asessed for eligibility | — Full-text artlcles(s)ic;:c;;ad, with reasons

L (n=897) ) ¢ Unable to find a copy of the full text, n=4

e Full text unavailable in English, n=30

x ¢ Not published in a peer-reviewed journal
or an ongoing trial, n=150

¢ No participants with mild or moderate
dementia, n=5

¢ Not a disease-modification trial, n=550

e Not a RCT or CCT, n=5

¢ No quantitative outcome relating to
disease modification, n=4

Studies included
(n=149 reports,
including 125 trials)

FIGURE 1 The PRISMA flow diagram.
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RESULTS OF THE SYSTEMATIC REVIEW

124 trials being RCTs. Trials were carried out in Australia (n = 2), Austria (n = 1), Canada (n = 1), China (n = 2),
Denmark (n = 1), France (n = 2), Germany (n =5), Iran (n = 2), Italy (n =4), Japan (n = 1), Korea (n = 1), the
Netherlands (n = 2), New Zealand (n = 1), Poland (n = 2), Russia (n = 1), Spain (n = 3), Sweden (n = 4), Taiwan
(n=1), the UK (n = 6) and the USA (n = 46); 37 were multicountry studies.

Across the trials, most participants had only AD; 16 studies included only patients with mild AD (seven of
which specified early AD), six included patients with moderate AD, 84 involved patients with mild to moderate
AD, two included patients with mild to severe AD, two studies included patients with moderate to severe AD
and in one study all participants had AD of unspecified severity but were living at home. Eight trials also
included participants with MCl, alongside mild (n = 5) or mild to moderate AD (n = 3). Three trials combined
participants with AD and vascular dementia, two included patients with mild to moderate AD or vascular
dementia, and one comprised patients with mild to moderate AD, with or without vascular dementia. Two
trials included participants with vascular dementia only, one included patients with mild to moderately severe
vascular dementia and one included patients with mild to moderate subcortical ischaemic vascular dementia.
One trial included participants with mild to moderate primary degenerative dementia or vascular dementia.

Outcomes found in the review

An overview of the findings of the systematic review is available in Box 1.

BOX 1 Overview of findings of the systematic review

Findings (number of trials)

Cognitive outcomes (117 trials measured at least one cognitive outcome; 31 different outcomes)

Global: Alzheimer’s Disease Assessment Scale — Cognitive subscale (ADAS-Cog) (n = 92); Mattis Dementia
Rating Scale (n = 1); MMSE (n = 83); Modified Telephone Interview for Cognitive Status (n = 1); and Vascular
Dementia Assessment Scale Cognitive subscale (n=1).

Batteries: The Consortium to Establish a Registry for Alzheimer’s Disease (CERAD)'s Neuropsychological Test
Battery (n = 2); Cogstate Alzheimer's Battery (n = 6); Computerised Neuropsychological Test Battery (n = 1); Frontal
Assessment Battery (n = 1); Mental Deterioration Battery (n = 1); Neuropsychological Test Battery (n = 7); Severe
Impairment Battery (n = 1); Syndrome Short Test (n = 2); Wechsler Adult Intelligence Scale — Revised (n = 1),
Wechsler Memory Scale (n = 5); and Western Aphasia Battery (n=1).

Individual tests (either used in combination or to supplement the ADAS-Cog or MMSE): Buschke Selective
Reminding Test (n = 3); Benton Visual Retention Test (n = 1); clock drawing test (n = 2); controlled oral word
association test (n = 2); digit span test (n = 2); digit symbol (n = 3); dot counting n-back task (n = 1); fluency tests
(n=7); Mohs number cancellation test (n = 1); recall tasks (n = 3); Rey 15-ltem Memory Test (n = 1); Stroop Colour
Word Interference Test (n = 4); token test (n = 1); trail making test (n = 10); and word recognition (n = 1).

Techniques for biological markers (71 trials measured at least one biological marker;
nine different techniques)

Imaging: electroencephalography (n = 3); Doppler ultrasound (n = 1); MRI (n = 30); magnetic resonance spectroscopy
(n=1); positron emission tomography (n = 20); and single-photon emission computerised tomography (n = 1).

Fluid: blood tests (n = 35); cerebrospinal fluid analysis (n = 48); and urine analysis (n = 1).
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BOX 1 Overview of findings of the systematic review (continued)

Neuropsychiatric outcomes (58 trials measured at least one neuropsychiatric outcome;
16 different outcomes)

Global: Alzheimer’s Disease Assessment Scale — Non-Cognitive subscale (n = 7); Behavioural Pathology in
Alzheimer’s Disease Rating Scale (n = 1); Brief Psychiatric Rating Scale (n = 3); CERAD's Behavioural Scale (n= 1),
Dysfunctional Behavior Rating Instrument (n = 1); Neuropsychiatric Inventory (n = 38); Nurses' Observation Scale
for Geriatric Patients (n = 2); Plutchik Geriatric Rating Scale (n = 1); and Revised Memory and Behaviour Problems
Checklist (n=1).

Specific symptoms: Cohen-Mansfield Agitation Inventory (n = 1); Columbia Suicide Severity Rating Scale (n = 3);
Cornell Scale for Depression in Dementia (n = 3); Geriatric Depression Scale (n = 10); Hamilton Depression
Rating Scale (n =5); Montgomery Depression Rating Scale (n = 2); and Zerssen Adjective Mood Scale (n = 2).

Quality-of-life outcomes (16 trials measured at least one quality-of-life outcome;
three different measures)

Dementia quality-of-life measure (n = 4); EuroQol-5 Dimensions Scale (n = 5); and Quality of Life in Alzheimer's
Disease Scale (n=8).

Activities of daily living outcomes (68 trials measured at least one activities of daily living outcome;
12 different measures)

Alzheimer’s Disease Co-operative Study — Activities of Daily Living Inventory (n = 35); Alzheimer’s Disease
Functional Assessment and Change Scale (n = 2); BADL (n = 5); Dependence scale (n = 2); Disability Assessment
For Dementia (n = 13); Functional Activities Questionnaire (n = 3); Interview for Deterioration in Daily Living
Activities in Dementia (n = 2); Katz Index of Activities of Daily Living Scale (n = 4); Lawton Instrumental Activities
of Daily Living Scale (n = 8); Nuremberg Gerontopsychological Rating Scale for Activities of Daily Living (n = 3);
Physical Self-Maintenance Scale (n = 3); and Video Recorder Home Behavioural Assessment (n=1).

Global outcomes (80 trials measured at least one global outcome; 10 different measures)

Impression of change: Alzheimer’s Disease Cooperative Study — Clinical Global Impression of Change (n = 8);
Clinical Global Impression’s Scale (n = 15); and Clinician’s Interview-Based Impression of Change plus Caregiver
Input (n=12).

Multiple domains: Blessed Dementia Rating Scale (n = 3); Dementia Severity Rating Scale (n = 3);
Gottfries—-Brane-Steen Rating Scale for Dementia (n = 4); Sandoz Clinical Assessment-Geriatric Scale (n = 2);

and Short Cambridge Mental Disorders of the Elderly Examination (n=1).

Staging of dementia: Clinical Dementia Rating Scale (n = 48); and Global Deterioration Scale (n = 6).

We contacted three authors to request extra information regarding outcomes; two of whom provided
this.®>#* There were 81 different outcomes used across the trials; 72 questionnaire- or interview-based
measures and nine biological techniques used to measure biomarkers. We categorised outcomes by the
domain they measured. The domains were:

cognition

quality of life

ADLs

neuropsychiatric symptoms
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global assessment
® biological markers.

To help understand the findings of the review, we first provide an overview of the outcome measures used
and their frequency of use in individual studies before describing the characteristics of these studies.
We have divided the studies into published studies, ongoing trials and protocols.

Box 1 shows the outcome measures found. When outcome measures were categorised by domains,
cognition was the largest domain in terms of the variety of instruments used, with 31 outcome measures
used across the trials. Furthermore, cognition was the most widely used domain, being measured through
at least one outcome measure in 117 of the 125 included trials. The domain included measures that look
at cognition globally (n =5), individual neuropsychological tests focusing on specific elements of cognition
(n=15) and then batteries of individual cognitive tests (n = 11). Of the included batteries, two are solely
computerised (Cogstate Alzheimer’s Battery and Computerised Neuropsychological Test Battery).

The second most widely used outcomes were global measures, with 80 trials using at least one global
outcome from a variety of 10 measures. The 10 measures included scales that look at clinical impressions
of change (n = 3) that consider multiple domains (n = 5) and that stage dementia (n = 2). Seventy trials
measured at least one biological marker, using one of nine biological techniques. The techniques can be
further divided into imaging techniques [e.g. MRI (n = 6)] and fluid [e.g. blood tests (n = 3)]. Some of

the biological markers measured via these techniques included the levels of amyloid-p peptide and
microtubule-associated protein tau in blood and cerebrospinal fluid (CSF), changes in brain volume on MRI
and changes in glucose metabolism and the density of amyloid-p peptide plagues on positron emission
tomography (PET).

Activities of daily living were measured across 68 trials, with 12 different measures used. Neuropsychiatric
symptoms were measured across 58 trials using 16 different measures. The neuropsychiatric outcomes
included scales measuring symptoms globally (n = 9) and scales that focus on specific symptoms [e.g.
depression or agitation (n = 7)]. Finally, quality-of-life outcomes were the least used across the trials; only
16 of the 124 trials measured this domain and they employed one of three measures.

Published trials
Characteristics of the included published trials are given in Table 1.

We included 95 trials published between 1990 and 2015. Most studies included all or some participants
with AD (n =94), and one study included only participants with vascular dementia. All were RCTs, except
for one CCT. The trials included a total of 22,362 participants.

A total of 79 different outcomes were used. The majority of trials (n = 94) used at least one cognitive
outcome’25,27*29,31,33,37*41,43,45*47,49,51*55,57*59,61*64,66,68*71,73,75,77,78,81,85*90,92,93,96*99,101*116,118,119,121*146 Of Wh|Ch thel’e
were 30 different measurement tools. The second most commonly measured domain was a global
outcome, with nine different measures used across 64 trials ?>2772%:31:33:37739.41,45-47.49.52,54,55,57-59,62-64,66.68,73.75.78 81,
86-90,92,97,104,106-108,110,112-114,118,119,121-128,131,133,134,137,139,142-146 F|fty tl’ia|S included a neuropsychiatric outcome,ZS,ZZ
28,33,37,41,43,45-47,51,52,55,57,64,66,68,75,78,86-93,97,104,106,107,110,112,115,118,119,121,123,125,126,130,131,133,134,137-140, 143,145,146 W|T.h a Variety

of 16 measures used. ADLs were measured in 55 trials, using 12 measures,?’-2833:37:41:45:46:49,51,52,34,55,57,39,61,63.64,
66,68,77,78,81,85-90,92,97,104,106-108,110-112,114,115,118,119,121-125,128,134,135,137,138,142-145 Biological markers were measured in

51 tria|S USiﬂg a Variety Of nine biological technique5.29,31,33,37,40,43,47,53*55,59,63,66,68771,73,77,78,81,85,86,89,93,95,96,98,101,
1037105105713 115116,121,122,1297132,137,1397141. 144145 Eleven of the published trials measured quality of life, using one
Of three outcomes 28,33,66,68,78,86,89,90,104,112,124

Published protocols
The characteristics of the published protocols are described in Table 2.
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RESULTS OF THE SYSTEMATIC REVIEW

We included three protocols, published between 2011 and 2015. None of the results of the three trials
have, as yet, been published. All three are randomised placebo-controlled trials, with participants with AD.
All three are being conducted in Europe: one in Denmark,* one in France' and one multicountry study
in France, Germany, Greece, the Netherlands, Hungary, Ireland, Italy, Sweden and the UK.™*

All three trials used at least one cognitive outcome; there were five different cognitive outcomes. ADLs
were measured across two trials using a variety of three measures. One trial measured biological markers,
via two biological techniques. Only one trial used a global outcome. None of the published protocols
measured neuropsychiatric or quality-of-life outcomes.

Ongoing trials
The characteristics of the ongoing trials are available in Table 3.

We included 27 ongoing trials registered on clinical trial databases as ongoing at the time of the search.®'°*
150173 Al are RCTs, including participants with vascular dementia (n = 1),"*° only AD (n = 21),91024151.152.1541%6.
161,162,164-168.170-173 and AD or MCI (n = 5)."53159.16016316% Thare was a total of 32 outcome measures used across
the trials. Twenty of the trials measured cognition, using 1 of 12 outcome measures.?0241301527135157-160.163,165,
167169171173 Similarly, 19 of the trials measured biological markers, using a variety of five biological

technigues 21°0159.1617164.166.169.172173 Thrteen trials measured the domain of neuropsychiatric symptoms, using
four measures 130152155-159.161.163.169.171173 Quality of life was measured in five trials using three measures. %152
158173 ADLs were measured across 11 trials, using four measures.®'0150152155,157-159,169,171.173 Fifteen trials
measured a global outcome, using a variety of four measures.?450-154157-160.167-172

Validation data
The validation data for the outcomes in each domain are available in Tables 4-9.

We searched separately for validation information for each outcome measure, and also recorded how long
each measure takes on average to complete and who completes it. Both the results of the review and the
validation data were used at the consensus conference, which is discussed in Chapter 6.

Cognitive outcomes

As a result of the large number of cognitive outcomes, we shortlisted five cognitive outcomes for which
we would search for validation data. These were the Alzheimer's Disease Assessment Scale — Cognitive
subscale (ADAS-Cog), MMSE, the Consortium to Establish a Registry for Alzheimer’s Disease (CERAD)’s
Neuropsychological Battery, the Neuropsychological Battery and the Cogstate Alzheimer’s Battery.

We excluded the other cognitive outcomes for a number of reasons. They had only been used in one trial:

Mattis Dementia Rating Scale*'® (one published trial; 149 participants)

Modified Telephone Interview for Cognitive Status*'” (one ongoing trial)

Vascular Dementia Assessment Scale Cognitive Subscale*'® (one ongoing trial)
Computerised Neuropsychological Test Battery*'® (one published trial; 20 participants)
Frontal Assessment Battery**° (one protocol)

Mental Deterioration Battery*' (one published trial; 142 participants)

Wechsler Adult Intelligence Scale*?? (one published trial; 48 participants).

They measure cognition in severe dementia:

® Severe Impairment Battery*?® (one published trial; 26 participants).

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



HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

DOI: 10.3310/hta21260

panunuod

159 uone||adue) JAquInN
SUOA| pue 153} Burjew |iel}
'(leqolb) ¥a> bod-svav
‘ISININ :A1epu0d3s

1QV [oiskg pue |dN
“JODINIA '60D-SvYaV (Mol
poO0|q [eJgaI3d puUe 3WN|OA

AususpuuadAy Jonew
BUYM) [YIN Aiepuodas

(Aydone
uielg-ajoym) [YIN Adeullid

(wsljogelaw
950dn|6 ul sbueyd) 13d

IdN pue

ava “10bwia ‘as-03
‘(SuoIsa| Jenew aHym
3SNJ4IP puUe SUOIS3| Jeunde|
JO uoneluenb) YA

192 ‘IN-SDIL ‘1531 Buptew
|les "ISNIN A1epuodag

602-SvavA ‘Aewd

1dv [o¥slg pue ISININ

uonedyipow aseasip
0} paje|al SaW0dINQ

ogadeld

ogadeld

0gadeld

ogadeld

0gadeld

dno.b
Jojesedwod
/|o1uod

SyoaMm ¢
104 Xoam Jad shep g 1oy
(VSN ‘VIN “abpuqued
'SWAzuan) joues
‘auina) wnsowelbies
"3's Jo w/brl 05z

syluow z| oy Aep
Jad Bw QO 0} S9SOp
Buiejedss uepeso

syluow 71|
104 apnnibeli| ‘Al
jo Aep uad bw 8|

Sy9aMm Qg
Joy suidipojwe jo

Kep 1ad Bw Q| uayy
S39aMm g Joy suidipojuie
jo Aep uad bw g

sieah z 1o}
sulpAdoulw jo Aep 1ad
Bw 0oz 10 auiplouiw

jJo Aep 4ad bw Qo1

UOIUdAIR)U|

Jo uondinsaqg

Sajeway
G8-GS pue sl
Sojeway

G52 pue saep
Sojeway

G8-0S§  puesslelN
Ssojeway

0s< pue sl
Sojeway

00l-S¥  pue s9eN

(saedh)
abuel
aby

9701
40 81005 ISNIN ¥

77-71 4O 9102s
VDO €10 8¢—G1
O 2J02S ISININ V

<

JO 2102S ISININ

e pue 'vv-vIN
/NA¥4Aav-SADNIN
1o Qv Apes

1o} eua1d siogng

9¢-6l
40 3103S ISININ
e UCN omVu_\/_mﬁ_

€C<}Jo
210DS SN B pue
eULlld VV-VIN

enuawap
10} eLId}ID

av
a1elapow o} plIA

av
31eIapow o} plIA

av Apes

el uaWapP
Jejndsen dIWaeyds|

|e2110dgnNs
a1elapow o} plIA

av Apes

A11anss pue
adfy ennuawsag

104

104

104

104

104

vsn

AN

AN

AN

AN

uonesoj |el

sjely bulobup € 319vL

51660710LON

63/L8C89E6NLIYSI

151992 L L L68NLDYSI

051GEG80CLENLDYSI

07905019 LNLDYSI

Jaquinu
19)s1631 |eu]

39

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.

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Webster 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



RESULTS OF THE SYSTEMATIC REVIEW

S oHeusn
pue 1av-Sdav ‘ISNIN
'602-Svayv ‘(uoisnyiad

pue A}AIIDUUOD
[ednidnuis pue [euonduny
3}JOMIBU Uleiq Ul sabueyd)
[N “(pal4Idads J0u

1NQg ‘QV 1o} Ssiexyiewolq)
sishjeue 45D :Aiepuodas

siskleue 4SO pue (ilej4 pue
IOVYdIN “1SVYDA) YN pue
Sysa ‘Musneg s swiRyz)y

31e1560)) :Aiepuodas

boH-svayv Aewiid

(piojAue)
13d pue (2L112WN|oA)
YN :Aiepuodas

[(@S)¥ad
"ISNIN "B0D-Svav] 21005
susodwod qy Alewiid

(zv—-19v pue

Ob—19gv) sis81 poojq pue
(nel-4 pue nel-| ‘zy-1dv
pue op—1gdy) sishjeue

45D ‘(wsljogelaw 3s02n|6)
13d 'av-100 ‘S¥SS-D
‘ddsd 'D192-$Dav (as)
4dD ‘IdN ‘(paynads 1ou)
91N ‘ISIN :Aiepuodas

1dv-Soav
pue 60d-SyQy :Alewid

uonedypow aseasip
0} paje|al SAW0dINQ

SY99M 6 I0J SEaM €
KJBAS 95U0 uoISNJUL “A'l
Aq £82-1dL W/bw 07
10 /87-1dL [W/Bbw €9

ogade|d "/8Z-1d1 J0 w/bw 7

ogade|d yum
19A0SS0ID Uay) — Aep
Jad bw QO 01 Sasop

ogae|d  BuReedss UIWIOMSIA

syoam z A1ana ogadeld
YHM ‘Sy9aM {7 AIans
B3/6w Q| 40 By/bw g
10 !sy9am 7 Aane
63/6w Q| 40 By/bw g
"BY/6w §°7 LOYZNV

ulngojfounwwi ou

YHM UIlNge 3Sop-mo|

Jo ‘uiingojbounwu

pue uiwngje asop-ybiy

UOIIUSAJISIUI ‘ulingojbounuiwil
ON PUE UWNQ|E 3SOP-MOT

dnoub
Jojesedwod
/|o1uod

Jo uondinsaqg

9z-vl

SCIEEN 4O 21025 ISAIIN

{8-05  pue soe)N e pue vv-VIN
S9|ewa) le<

08-95  pue sl 4O 2103s ISNIN V

<

SCIEEN 4O 21025 SN

06-0S  pue ssjey e pue vv-vIN
S9|ewWa} 9¢-8l

G8-G5  PUE SIEN

(saedh)
abuel enpuawap
aby 10} LRI

}0 2102S ISININ V

av
31eJapow o} plIA

av Apes

av pjiw 1o DN

av
31elapow o} plIA

A11anss pue
ad/} ennuawsag

104

104

104

104

vsn 519999961 0.LDON

vsn +s1994596101DN

ueder pue ysn et LLEL9LLOLDN

uleds 21EG0199101DN

o13e0| |eu ] Jaquinu

1931631 |eu]

(panuipuod) sjeuy bulobuQ € 319vL

40

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



HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

DOI: 10.3310/hta21260

panuiuod

(@v) s1591

poojq pue TODINIQ 153}
fouanj} ‘1s31 uoneposse
PJOM [eJO P3||0JIU0D
1av-SOav ‘ISl IdN
‘(502N|6) 134 ‘(d1IBWN|OA)
[N :A1epuodas

(4S) ¥ad
pue 60d-SyqQy :Alewid

(piojfwe
J10§) 13d :9|dwesgns uj

(dLaawn(on) [YIAl pue ISIIN
‘(leqo|b pue gS) Yad ‘IdN
"(¢-19v pue nel-d ‘ne-1)
sishleue 455 :Alepuodas

1av-soav
pue bod-Syay Aewiid

(0v-19v pue zi-1dv)
sishleue 45D "(zy-19v)
S1S9} poo|q :A1lepuodas

SYSS-D Aewid

uoned|yIpow 3seasip
0} paje|a SaW0d}NQ

syuow g1

10} (SN "DN ‘uiod
ybiH “>u) sonnadessy )
ALA) uobelpzy

ogade|d jo Aep uad bw g

SY99M QQ| JOJ SHIIM 1

Kians s (palyndads

10U 3s0p) (DY ayd0y
E7-UUPWIYOH 4)

ogade|d gewnJausjuen
718LIdIN

Jo (bw 0081-5Z
‘sasop a|dinw

Jo 3|buis) uondsful

0Qgede|d 2'S 1O Al Jsylig

dno.b
Jojesedwod
/|onuod

UOIUdAILR)U|

Jo uondinsaqg

+09

06-0S

§8-9G

(saedh)
abueu
aby

Sojeway
pue sajep\

Sojewsay
pue saje

Sojewsay
pue saje

9¢-I¢
10 2102S ISININ V

VA4yav-SAdNIN

pa1nads 10N

sisoubelp
enuawsap
10} _LIRMID

av pPIIN

av piiN

av
a1elapow 0} p|IN

A11anss pue
adA) ennuawaqg

104 vsn

VSN pue 3N sy
‘AoxIn] ‘puelsZIMS
‘uspams ‘uteds
‘eissny ‘lebnuod
‘SpuelsyieoN ayr
‘eaJoy ‘ueder

‘Aey ‘fuebuny
‘elewsleno
‘AueuLIRD

‘Sduel4 ‘puejul4
"Jlewusq ‘epeued
‘eeb|ng ‘wnibjag
1DY  ‘elensny ‘eunusbly

104 vsn

uonesoj |el

95 79€080¢0LDN

151809150¢0LON

951G799€0C0LDN

Jaquinu
1915169 |eu

41

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.

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Webster 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



RESULTS OF THE SYSTEMATIC REVIEW

D733 pue (ANAID3UU0D
[euonouny uie.q) I4IN
‘(j]oued Aioyewwejyui-oid
pue uisned gy ‘nel-d
‘ney-| ‘Aanoe DY) sishjeue
45D ‘fisneg s swisyz|y
91e1560)) ‘S dLIeLAD) ‘S1Sa)
fousny} ‘JSININ Auepuodas

(ney pue gy ‘z1-1))
sisjeue 45D pue (ne} pue gy
‘71-1)) s¥se1 poojq :Aiepuodas

(p1ojAwe)
YAl pue SYSS-D :Alewlid

[(gS) ¥ao pue
ISININ '60D-SvAV] 21005
aysodwo) qv :Aiepuodas

(d12WINjoN) YN puUR
(9sodnib pue piojAwe) ]3d
‘(ney parejfioydsoyd pue
ney-1 ‘ov-19v ‘2r-19v)
siskjeue 45D :Apnisgns uj

IdN pue 1av-52av ‘Ov4
'60D-SvQV Alepuodas

(leqo|6) ¥@> :Arewid

uonediyipow aseasip
0} paje|al SaW0dINQ

SyoaMm 7|

ogadeld 104 Ajfep M Z16Dd

skep gz
104 6011¢0 D9 j0
(pa1ydads 10u) sasop

0Qgadeld  JUBJBYIP d3IY} JO BUQ

€1 %99Mm

[IUN SY99M {7 AIane

(vSN vD ‘odspueld

Ues Yinos ‘ydsiususn)
gewnzaual ‘Al

}JO (paiydads jou)

ogade|d €10 '] |9n9] 3s0Q
Syiuow g| 104 60973
JO (paiydads j0u) Sasop

ogadeld  Ybly Jo ppIu ‘MO

Sy9aM Q1 1o
7187 LEEAT J0 Aep Jad
Bw 05 40 #18YLEEAT

ogade|d Jo Aep uad bw 07

dno.b
Jojesedwod
/|osuod

Jo uondinsaqg

Ssojewsy
68-05  PpuesseiN
Sojewsy
§8-GS pue ssjej
Sojewsay
06—0S pue sl
Sojewsay
§8-0S pue sl
Sojewsay
G8-GS  puesslelN

(saedh)
abueu
aby

syuedpnied

oge-L¢
4O 2J03S ISININ V

9¢—¢l
O 2102S ISININ
e pue yv-vIN

8¢-8l1

O 2102S ISININ
e pue ‘G-|NSd 1o
VA¥av-SADNIN

VV-VIN

0€-0¢
10 2102S ISAIIN
e pue vv-VIN

sisoubelp
enuawsap
10} BLIRMID

av piuIo DN 10y

av
9jelspow O} PN LDY

av
91eapoW O1 PN 1DY

av a1esspow
Ol plW IO DN 1DY

av piu o DN 10y

MAianss pue  adAy
adA) ennuawag |euL

Uapams

puUe SpuelayIaN ay}

‘puejul4 ‘Auewiisn
‘duel4 ‘wnibjag

vsn

vsn

vsn

VSN pue

SN 3y} ‘Uuspams
‘2o yinos
‘Uleds ‘eluewoy
‘puejod ‘ueder ‘Ajey
‘Aebuny ‘Auew.an
‘aduel] ‘epeue)
‘wnibjag ‘elensny
‘eunuably

uonesoj |el

(panunuod) sjely butobuo € 319v.L

€01ELV68ECOLDN

29190€98€C01ON

10186GE€9EC0LDN

001 L C0CCECOLDON

661LELSVCCOLDN

Jaquinu
19)s1631 |eu]

42

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



HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

DOI: 10.3310/hta21260

psnunuod

Bod-svav
pue JSINIA :Aepuodss

(8s) ¥ao :Arewny

(p1ojAwie 1oy) 14N

Asneg 1uswiiedul] 94995

[(e390-ddv's pue eyde
-ddVs) siuswibely ddys pue
s|aA9] 0v—Ldv] sisel poojq
pue [[e10} pue (13G-ddV/'S
pue eydje-ddys) syusuwbely
ddvs ‘(zy-1dv pue
ov-19v '8e-LdV 'Le-19V)]
sishjeue 45D :Aiepuodas

O} pajejal meOu__.:.O

Syluow g| Joy
uoisnyul “A'l Ajyauow
ein asop ybiy 1o

MO (N ‘Peayusplein
‘P11 29p| usbolig)
(££04118) qewnuednpy

By/bw ol 03

dn (sdiynw 1o a|6uIs)
sasop 01 paubisse
SHOYO0D Ul UoISnjul “A'l
(££09119) gewnuednNpy

3oam Jayio Aiana
S9INUIW GY7 JOJ "Nl BIA

| unelsoAiq jo bri gy Jo
| uneisohuq jo brigz
(VSN "dN "9)jndoy
'91N1ISU| SIDUBIDSOINAN
13]|242320Y anaYdUe|g)
| uneisohuq jo brigy

ogadeld

ogade|d

ogadeld

SY99M 7§
10} | 16198¥S-INI
Jo Aep uad bw g7

10 | 16198YS-INM

ogade|d Jo Aep Jad bw 0|

dno.b
J03esedwod
/|of3uod

UOIJUaAIR1U|

Jo uondinsag

§8-GS

§8-9G

G8-59

§8-09

(saedk)
abuel
aby

Sojewa}
pue sajei\

Sojewsy
pue saje

Sojeway
pue sajeiy

Sojewsy
pue saje

syuedpiied

0e-v¢
JO 210DS ISININ V

pa1nads 10N

Sl-v
40 21035 ISNIN

pa1ynads 10N

sisoubelp
uswap
10} eLIdMID

av Apes 1Dy
av
oleJspowl O PIIA 10
AV dJanss 01
9J9A3S >_wwmgwbo_>_ 10Y
av Apes 1Dy

Aianss pue  adAy
ad/) enuawaqg |euL

vsn

pue jN ay} ‘uemie]
‘uleds ‘lebnuiogd
‘ealoy ‘ueder

‘Aley ‘Aebuny
‘Auewian) ‘aduel4
“Jlewuaq ‘epeue)d
‘BLISNY ‘BI[BASNY

ueder

vsn

USpaMs pue uleds
‘SpuejisyIsN ay}
‘Auewian

‘aoueld ‘wnibjag

uoneso| |el ]

19.008£L¥Z0LDON

99181 LVEVCOLON

5018971 EVZOLON

v91£Z090¥7C0LDON

Jaquinu
19351631 |euy

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Webster et al. under the terms of a commissioning contract issued by the Secretary of State for

43

addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science

provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
Park, Southampton SO16 7NS, UK.

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



RESULTS OF THE SYSTEMATIC REVIEW

(paydads

10U slayiewolq) sisAjeue
4SD pue (OL1swWN|oA) YN
‘(wsijogeaw 9s0oN|b 10j)
13d '(g9) ¥aD ‘fianeg

s, Jawiayz|y 21e1s60)

IdN pue (9S) ¥d>d
‘ISININ 1aV-SDav
60>-SyQy :Alepuodas

(8S) ¥ao :Arewy

S@ dLeLIn pue

9]eDS AIOWIA J9|SYIDMN
‘1591 Aouanyy ‘1591 bupjew
|ledy ‘ueds ubip :Aiepuodas

(9502n|6) 13d pue (nel-d
pue ne} ‘zydy) siskleue
45D (leqo|b pue gs) ¥ad
‘Ov4 'bod-svav Aewid

bod-Svav
pue ISIAIN Alepuodas

(8s) ¥ao :Arewnd

uonediipow aseasip
0} paje[al SaWodNQ

syiuow 9

KI3A3 S3SOp 191500(q
OM] UBY] ‘SYoam
Kiana xis — sasop 1ybia
104 (801 spndad uoxe

ogadeld 40 bri o) 12eAQYY

(sasop
ogade|d oM} Y1)
S9SOP AN} 10 SISOP

ogade|d UDASS J3YYD | L E-gN

ogaoe|d pue

uajoidnq Jo ‘ogade|d
pue pie diHowo.d

Jo "1ayreboy (usjoidnq))
q1dO LZ1V pue (pie

ogadeld  dPIbowon) 8140 171V

syluow 9 Joj auisiin|b

ogadeld ulnsul jo Aep Jad N op

syyuow g| Joy
uoIsnjul “A'l Ajyauow
eIn 9sop ybiy Jo moj

0ga2eld  (££04Ilg) qewnuednpy

dno.b
J10yesedwod
/]1043u0d

Jo uondinsag

§8-0S

+09

6/-55

06-05

§8-09

(saeak)
abueu
aby

97-0C

SCIEEN 0 31025 ISININ
pue ssfein e pue vv-VIN
sojewsy 9¢-0¢
pue ssjel\  JO 8103s ISININ V
(Gl

KIOWBIN J3|SYdaMN

9y} wouy) |[edal

ydeibeied pakejsp

uo juiod Ho-nd

s9jewa} paisnipe-uoneonpa
pue ss|ejn 3y} MO|2q 3101S

LC-8l 40
S3BWS)  B40DS DO e pue

pue sajejn YY4AYVv-SADNIN
Soleway 0€-¥C
pue S3e)\  JO 2103S ISININ V

sisoubelp
enuawap
10} enaLD

syuedpiied

av PN

av pPIIN

av Aes

av ppw
10 [DIA J1SaUWY

av Apes

Aanss pue adfy

adA) ennuawaqg

104 euisny

10 uemie)

104 vsn

104 vsn

VSN syl

pue pueISZIMS

‘uspams

‘uleds ‘puejod
‘SpuBlIayIaN ay1

‘ueder ‘Aey

‘Auewiian) ‘aouely

1D ‘epeue) ‘wnibjag

uoneso| |en]
leMy

21¢SC6/L5C01DON

1216081595¢01DON

001818L¥SC01DN

691 L0GEOSCOLON

801 LVSV8VC0LDN

Jaquinu
19351631 jeu]

(panunuod) sjey bulobup € 379vL

44

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



HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

DOI: 10.3310/hta21260

'9|E2SNS 9AIUDOD 9|EDS JUSWISSSSSY PlIUSWS(Q JB|NJSEA ‘D0D-SYYAVA ‘eyd|e 1010e} SISOD8U JNown} ‘0-4N | ‘Ne} [e10} ‘Nel-] ‘Sn1els SAIubOoD) J0j MaIAISIU| suoyds|s | PalIPOIA

‘IN-SDIL ‘19 10108} Yimolb Buiwiojsues ‘| g-4H] ‘'Snosuendgns “3's ‘saxoq Jo wns ‘gs ‘uisioid Josindaid piojAuwie 3|gn|os ‘ddys ‘eseasiq S,Jawiayz|y Ul 947 Jo Aend ‘av-100 ‘osephd
[Autweinib ‘D0 buljiege| uids jelsue snonunuod-opnasd “1SyDd ‘ney paejfioydsoyd ‘nei-d ‘Aisneg isa] |edibojoydAsdoinaN ‘gIN ‘Alojusaul duieiydAsdoinsp ‘[dN ‘UOIREIDOSSY SISpIosId
pa1e|aY pue 3SESSIP S,JsWIBYZ|y/aX0.11S PUe SISPJOSIQ SAIFEIIUNWIWOD Pue [eDI60j0INSN 4O 31NHISU| [euoneN Yayady-SADNIN ‘UOReIDOSSY S, awlisyz|y/buleby uo sniisul [euoneN ‘vv-VIN
‘oyda-juaipelb pides paledasd-uonesnaubew ‘JOYIA FUBWSSISSY 9ARIUBOD [BRIIUOIN Y DOAl ‘SNOUSARIIUL Al ‘UIN3JIAIUL “| ‘B]BdS uoIssaldaq dL3elaD ‘S J1elaD) ‘a1leuuonRsand
SDIMAIPDY [BUOIDUNS ‘DY ‘Suoisuswid §-000INT ‘a5-07 ‘Aydeibojeydadusonds|e ‘D37 !9|edS buney AlIsASS eruswaq 'SYSA SiopJosid [erusyy 4O [enueyy [eansiels pue disoubeld ‘INSA
‘aInseaw 9417 o Ajleny enuswiag “JOOINIQ ‘elUSWSQ 10} JUSWSSassY ANjigesid ‘ava ‘9|eds buney AusAsS spidiNg eIquIN|o)) ‘SYSS-D ‘eluswaq Ul uoissaids 40} 9|edS |[lsuioD ‘dds)
‘ui304d 9ADERI-D ‘dYD ‘uoissaidwi [eqolD [ediul]D ‘(DD ‘Beds buney eruswaq [ealuld ‘Yad ‘3 uoidodijode ‘Jody ‘abuey) jo uoissaidw] [BqO|D [ed1ul]D — ApniS aAesadoo) asessiq

S, JAWIRYZ|Y ‘DIDD-SDAV ‘Aiojuanu Buiar] Ajleq Jo seiHARdY — Apnis aanesado-0D) aseasiq S, JawiRyzly “1dv-SDAV 9]easgns aAIUDOD) — 9|BDS JUSWISSISSY 9seasiq S,Jlawisyz)y ‘60D-Svyay

(30dy pue usabouLquy
“J]AWIP-g ‘'dYD "0-INL
19-4D1 '9-11 "L -T1) Sisdd
POO|q puE (2LI3WN|OA) 1HIA
‘(gv pue nej-4 ‘ney pue

‘siozlewolq Aloyewuelyur) uoIsnjul "A’l BIA S||22
sisleue 45D ‘Av-100 1AV wials [ewAyduasaw -8l
-$OAVv 's@ duieuso ‘IdN uoIaN26UO| JO 3102s ISININ
‘ISININ “A1aneg s, jawisyz)y uoljjiw 00| 40 uojjjiw Solews} e pue ‘vyayav av
a1e1sbo) '60D-Syav 0g=oe|d 0z joasopisbie]  G/-G5  puesdelN  -SADNIN ‘p-NSA  S1eI3pow O1 PN DY vsn ¢210€1009¢01ON

dnoib (saeak) sisoubelp A11anas pue uonedo| |euL Jaquinu
0} pojejas sswodnQ  Jojesedwod abuel jJuswap ad/} ennuawsag 19351631 jeu ]
/|o1uo) aby 10} euL1LD)

Jo uondinsag syuedpiied

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Webster et al. under the terms of a commissioning contract issued by the Secretary of State for

45

addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science

provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
Park, Southampton SO16 7NS, UK.

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



RESULTS OF THE SYSTEMATIC REVIEW

3WOS Uo Mo Inq

98L-€8L'6LL'LLL'YLL
U9ASS SSOJOe pooH

:Nb_c:EEB
ut bun amd o1z20eAV
1qelja. punoy Jo uoissalboud
J3)eJ-19)Ul POOD) UonewIoMI ON 0} DAIHSUIS

40ZPO0D

L6,EUBWSP
|eJodwi101uU014

/s31pog Aman

YUM eusawiap

pue enuawap

Auea ur sbueyd

0} DAIHSUIS

giStusned 99 10U Aey

0} 3jgerdadde . Qv Ul sbueyd
se paqLdsSaq 0} SAIHSUDS

—ON\mmf—UOOO wm—waUOOO

1s10a. AV

9]eIapouw 0} pliw

ur abueyp 1a19p

0} AJIAIISUDS

Jood aney ued

nq ,,'saIpnis

Sswayl JusWIeal}
elUsWap |7

va1-za1 v SOIPNIS punoy ssoe abueyd
1noJ ssoIDe PooD) uonewlIoUl ON 0} AUAISUaS

6L1

‘saIpn1s

abueyd
0} AyiAnisuas

159)34-359 | J9)eI-13}U] Aupqeydanny

Aupiqersy

S99 Bul|ied
10 JOOJ} ON

607

6.S1P84)3 Jooj)
|[leWS pue 129443
Buijied a1esapoln

&, BhUBWSp pliw
Ul spaye buljied

6,59IPMIS 07
ssoide payodal
s1ay9 bulid
10 JOOJ} ON

-pue-100|4

s0z-50,259UOIURD
pue ‘ueissny
‘UeaIoY ‘DUl Ul
paiepieA

éN‘moN_m‘_anmy

-01U0l) pue

av Buipnput

elUSWSP JO

punoy sadAy snouen
uonew.oul oN 10} pajepleA

mm_&wlm_cmam

pue 33319 ‘npin
‘UBISId ‘UBIUBAOIS
Buipnppur ‘Auew
Ul pajepl|eA pue
sabenbue| gg

olUl pajejsuel|

611841 ONINOQ
3y} ui syujod
7'l 40 AIDN

R_etcm_cmam
pue ‘ueljizeig

‘yspunL “ueipu
o,1[BH1 VLSIA 3yt ‘asauIyD
10} sputod {7 sem ul paleplieA

pue o, Qv Alea
10} JUA3|RI <, Bauswap
9 Aew syuiod  d1eI9pPOW 0} Pt
€40 AIDN 104 pa1eplieA

YHM pajepijen
suope|ndod
RV ETEN]

aMd ym
palaisiuiwipe
JENEINET]

amd ©3
palaisiuwpy

amd ©x
palisiuwpy

s919|dwod
OYym

0€

olL-5

S¢-0¢

(ssnuiw) spuedpiped sjen L

uayey
awiy

wAieneg 1591

(paysignd |ed16ojoydAsdoinaN
08 OM1) OM L S,avyid
salaeg
(buiobuo |
pue |odojoid auo
9g/'£1L  'paysiiand g9) €8 mISWN
(Buobuo g1 ,,,3e25gNS dAUBOD
pue sj0>0j01d om} — 9|PIS JUBLUSSASSY
6ly'0c  'pausignd 5/) Z6 9seasi| s, PWidYyzly

1eqo/5
ainsea|n

Jo JaquinN

SWO0D1N0 dAIUBOD 4O uoneplleA 319V

46

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



HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

10.3310/hta21260

DOI

"95e3sI S, Jawisyz|y buneal] Jo sissyiuAs buibew| 0apIA “VISIA ‘1sa1 buluies [egqisp Aoupny Ay ‘1IAVY ‘eruswsp yum uosiad ‘gand
'9dUBIRHIP JueHOodwI Aj[ea1ulp [ewiuiw ‘DIA ‘9SeSSIP S,JaWISyZ|y 2J9ASS 0} 91RISPOW JO) SUUBWSW pue [izadauop ‘ONINOQJ ‘9sessid s,Jawisyz|y 104 Aiisibay e ysijgeis3 0} Wniposuod ‘avyid

m—N‘m—N‘mtm_HCQEWU
9)esapow 0} pjiw
U1 poo9

S, JaWIBYZ|Y
U1 poo9

yAY44%4

159)24-359 |

mmfﬁooo

punoy
UOIBWIOJUI ON

J3)eI-19)U]|

Aupqersy

punoy
UOIBWIOJUI ON

punoy
UOIBWIOJUI ON

m_N,mm_;mtm_ucwEw—u
91eJ9pOW 0} p|iw
ul 9bueyd 129319p

01 Ayjige pooo

SaIpNIS
ECIN
SSOIDE PlUBWSP
ul sabueyd
9AIUbOd

0} SAIISUSS

91Z-v1T

abueyd
0} AyAnisuas

=DUETIET
o2lelapowd

ul 359} ||edal
pafepp 1IAVY
Uo s129}49 100}
1ng ‘21035 |e10}
ul sy bulied
10 100} ON

SRCIIC]
buijie
10 JoOJ} ON

SLTvLT

s109449 6
-pue-100[4

punoy
uonew.Ioul ON

punoy
uonewW.IoUI ON

56,0210
ynos pue buoy
HuoH ‘slodebuis

‘uemie] ‘eulyd ui
asn o} parepleA

o1Z2NUBWAP
a)elapow o} pliw
10} pa1epieA

¢, 2NUaWap Ul
asn 1o} pajepljeA

YM pajepljea
suone|ndod
pULETEN]

AMd Ym
palaisiuiwpe
JENEINEIT]

AMd Ym
paJdsiuiWpe
J2ndwo)

so)9|dwod
oym

sjuauodwiod
/e 104 0L

0c-sl

(se3nuiw)
uayel
swiy

(paysignd s Meneg Ise ]

6CVE UDASS) UDASS |ea1bojoydAsdoinsy

(Bbulobuo Inoy pue
191 paysiiand om) xis

aMened
s, JawIRyzly 91e1s60)

syuedpiyied sjen ainsea

JO JaquinN

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Webster et al. under the terms of a commissioning contract issued by the Secretary of State for

47

addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science

provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
Park, Southampton SO16 7NS, UK.

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



RESULTS OF THE SYSTEMATIC REVIEW

SaIpN1s
ECIN}
S50158 POOD)

T LET'IET

mmwvooo

MMNUOOU

punoy
uolewIoUl ON

punoy
uorewIoUl ON

mw—booo

}S9)94-1S9]

NMN‘QMNUOO_U

#mwﬂuooo

me—uooo

QMNUOOO

wNN.mNN.mNN_UOOmu

£€77'S81L'T8 ﬁmm_v—.;m
231y}
$50J08 PO0D)

J9}el-191u|

Aunqesy

punoy
uoiewlosul oN

punoy
uolewIoUlI ON

punoy
uonewoul oN

punoy
uolewoUl ON

punoy
uolewIoUl ON

punoy
uorewIoUl ON

Aijgerdany

;N\wMNWOQ\ﬁ.
pue sananas
eluawap
ssoldoe abueyd
0} SAIHSUDS

punoy
uoIewIoUl ON

ecAHANISUBS JO
DUSPIAS BWIOS

punoy
uoewIoUl ON

eljuswsp
219135

0} S)esapow
ur sbueyd
0} SAIUSUSS

Lee

2zzsg BIHUSUWISP
3]eJapow o1
p|iw ur abueyd
01 Auanisuss

S0}
Buld
10 100}} ON

8eC

punoy
uorewIoUl ON

punoy
uonewoUl oN

punoy
uorewoUl N

S19)49
Buld
10 J0O}4 ON

92T'sTT

PEIRCITE]
Buijid
J0 J00J} ON

s1294)9 buljiad
-pue-i00|4

vel[BHY
ONINOA

9y ur spuiod g
4O AIDIN

punoy
uorewIoUl ON

punoy
uonewoUl oN

punoy
uolewIoUl ON

punoy
uorewIoUl ON

punoy
uorewIoUl ON

rez00Y2INA PUB
ysiueds ‘ysijod
‘UBDIX3| ‘UBIOY
‘asaueder

8919 ‘ueljey|

ut paleplieA

o A1IBASS
enuswap
$s0.e parepljep

peAHUNWIWOD
aup i bum gad
104 paieplieA

2e00s1959URME[ pUR
asauIYD lgely
‘ysiueds ‘youai4
ur pa1eplen

OMNO< ;_OuF
paiepljen aq Aeln

o, UBDIOY pue
asauly) ‘ysiueds
‘Yoing ‘uewisn
'YSIPIMS ‘Ydudi4
Ul pajepiieA

ozzBUBWISP
9)esapow o} pjiw
10} paiepljep

Y pajepijen

suonejndod
juend|ay

M3IAID1UI
juewou|

pajel
WOl

MBI
JuRWIO}UI
PRINPNASILSS

JETNENeTo)
ue Aq paiey

uepIUIP
Ag mainisyul
JUBWLIOU|

Janbased

pue amd
YUM MIIAISIU|

sa19|dwod
OYyMm

0c-0l

0¢

0e-0¢

0¢

0¢

S¢0¢

(saInuiw)
uae) swip

95l

90

98y

06l

Sev

S9WO0DINO0 dL13eIYdASdoINaU JO uoneplleA § 19V

(Butobuo bis pue

paysiignd 0€) 8¢

(pausijgnd) suo

(paysiignd) suo

(paysiignd
Ie) 834yL

(pausijand) suo

(paysiignd
||e) usAss

SEE

Jo JsquinN

oeMOIUBAU
uieydAsdoinaN

peHUBWINIISU|
Buney inoineyag
|euonounysig

1£291€2S [PINOIARY DY
S,dvy3ad

2291825 buney
deipAsd Jaug

422958351
s, Jawidyz|y
ur Abojoyired
|einoineyag

42,9185

anHuboD) UoN
— 9|2 JUBWISSISSY
35e3sI(] S, JDWIBYZ|Y

24Nnsea|n

48

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



HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

10.3310/hta21260

DOI

"BUBWAP UMM uosiad ‘QAAd ‘@dUsJayIp JueHodwl Ajjediuld [ewiuiu ‘d|DIA 9sessid S JaWwiayz)y Jo) Aisibay e ysijgels3 0} WNniHosuod ‘avyd

vaUOOO

punoy
uorewIoUl ON

SuNUOOO

159194353

punoy
uolewoUl oN

punoy
uolewoUl ON

punoy
uonewoUl oN

punoy
uolewIoUl ON

T VETNETo
S1esopow
O} pjiw ul

Ayjigerdare

wzPO0D %€8

J3)el-19)u]|

Apgeydarny

Aungensy

_mN\AUBm
Jsyjoue

ur sabueyd
01 SAIUSUS
sieadde 1nq
sz ApN1S suo
ul elJUSWSP
Jo uoissaiboid
10319p O}
SAINSUSS

99 jJ0u Aey

punoy
uoewIoUl ON

mﬁN‘mw~Q>>m
Buipnppul
S3aIPNIS oM}
ur sbueyd
0} AYAIISUS
pooo

abueyd
o1 AunAnisuas

punoy
uorewIoUl ON

punoy
uonewoUl oN

punoy
uorewloul oN

s1ay4a buijiad
-pue-100]4

punoy
uolewIoUl ON

punoy
uorewIoUl ON

punoy
uoreuwloUl ON

srzapcHSIURAS
pue assuemie|

ur pajepilen

eluawap
yum adoad
UM 3sn 1oy
paiepijea aq 0}
Jeadde 10u sa0Q

wzSIENdsoy
ul eUSWSP
yum o|doad
10} pajepliep

UM pajepliea
suonejndod
SUVTETEN]

aJleuuonsanb
JUBWLIOU|

JETNENTe)
ue Aq paiey

Janbased

e yim

9184 Ajlewou
Spiem

Uo S3sINN

so19|dwod
oym

ol

(seanuiw)
uaye}l swij

891 (paysiignd) suo
8/l (paysiignd) suQ

(paysiignd
4514 Y100) om|

sjuedpiied sjen

Jo JequinN

wASIPPRYD
Swa|qo.d
inojaeyag pue
AIOWBIN pasinay

4529125 Buney
L3RI NIYdINn|d

arrSIuBNEd
S13eHaD Jo} 9|edS
UoneAdsqQ ,SasINN

24Nsea|\

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Webster et al. under the terms of a commissioning contract issued by the Secretary of State for

49

addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science

provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
Park, Southampton SO16 7NS, UK.

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



RESULTS OF THE SYSTEMATIC REVIEW

Apgerjes
15919159}
poob nodas
sozv9z>21PNIS
oM} Inq

oz SBUNEI
SI3Jed ueyy
Cle[EIRSE]
pue ejuswsp
Sesspow

O} pjiw

Joy} 3|geljpiun
sbunes
15919159}
Siusiied

omN‘NmNﬁ_>>n_
Buipnpul
salpnis
SS010e POOD)

159191159

ITITVETIVET o
91elapow 01 pjiw
10} Jejwis ale
sbuies Axoud pue
amd Apnis auo

Ul ING ¢, SRIPMIS
JInoy ssoude

Axoid ueyy bunes
Jaybiy Apuedijiubis
sapinoid apmd

asAPNIS Jayloue

ur aMd ueyy
Jayb1y el Axoud
pue . Apnis auo ui
Axoud ueyy Jaybiy
91el g\d 1ybnoyy
‘s)esspow
/Pliw Joy
suoisian Axoud pue
amd o Aujigelja
J31el-I31Ul POOD)

s

J91e.-191u|

Aungery

§.$~>Ew>wm
eluawsp =TI UETVE])
YHM S95Ba109p o uoissaiboud
Aujigerdanoe |y} ul
g ‘s1es  sebueyd 1919p
uona|dwod 0} SAILSUDS

ybiH  Apuapiyns 10N

gsz-057EHUSWSPD

9]eJOPOW 0O}

piw ur abueyd

22P00D 0} SAIHSUSS
abueyd

0} Auanisuas

Apqerdany

99z5075°1PNIS

om} ul ‘Axoid

jou Inq ‘sbunel
1uaned oy Paya
Buiied [enuelsgns
4oz APN1S BUO

Ul PAAISO S109}4
Buijied Jo Joojy oN

SBETIE]
Buijied Jo 100} ON

SRETTE)
Bul|id-pue-100}4

VLIV
ul pajepljeA

cor S®0ENDBUE|
001 ursjqejiery

26259WOY
|enuapIsal

Jo Aylunwiwod
2y} ul bui
eljuswsp
S}eJapow 0}

pliw 10} palepljeA

cozgeURISSNY pue
uewlsn ‘ysiueds
ul pajepljeA

257212 [eUBpISal
Jo Ayunwwod
3y} Ul buiay
EHVETIIET)
dlelapow 0}
pliw 1o} pijeA
YHM pajepijen

suonejndod
R ETETEN|

JuBWLIOUI
Jo/pue aMd

JUBWIOUI
Jo/pue dMmd

s9)9|dwod
OYyMm

Axoud Joy (Butobuo suo
¢ pue amd pue paysijgnd |, suoisuawiq
10} G-V 7801 inoj) anl4 g-jopoin3
(Buiobuo sa1yx
pue paysijgnd
0z-0l 66€ 3U0) Jno 27100N3d

(sonuiw)  syuedpnaed sjeuL

uayey awiy

ainsesp\

Jo JsquinN

SIWODINO d41|-j0-AMjenb jo uoneplleA 9 319V.L

50

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



HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

10.3310/hta21260

DOI

"BIUBWISP YUM uosiad ‘gAAd ‘edusiaip Juepoduwl Ajlediulp jewiuiw ‘gD ‘24nsesw o417 4o Aljend epuswag “JO0INIA

saz-6rz897197°0 PTIS

1ybIs ssooe

sasuodsal

JUBWIOJUI pUE

AMd J0 Auligeral

892297P009D J31el-133U1 PAXIN

159191159 J91e.-191u|

Aungesy

-\ WETIETe
d)elapow 0}

piw Jo seipnis

ur abueyd

Bl slelel5} 0} DANISUDS

Apqeydany abueyd

0} Ay1Anisuss

mmN\NNN,mwa_UDHm
1ybIs ssoe
Says bul|id
-PUB-I00}} [BWIUIN
Lz PANIBSQO S103Y43
Buijied 1o Joojy ON

SRETTE)
Bui|i93-pue-100}4

eor'os1 991D pue
uewlan ‘ysipams
‘ysiueq ‘uealoy
‘ulepuely
‘asauoluUe)
‘asaueder
‘ysiueds
‘asanbnpod
‘Yyaual4 ‘ysi|buz
ul paieplieA

60201 <40
S90S ISIAIN Ul
asn 10} paiepljeA

VSN N VET o))
10 Ajunwiwiod ayy
ut buinl ajdoad
104 paieplien

0,2U0NeINSD
plepuels auQ
dibIn Y} palepijen
suonejndod

R ETETEN]

JUBWIOUI
Jo/pue dmd

s9)9|dwod
OYym

amd

104 91-0L
pUE UOISISA
JueWIOU
104 g

(senuiw)
uae} awiy

A4S
syuedniped

(burobuo omy
pue paysijgnd
X1) 14613

sjeuy

Jo JsquinN

107958951
S,Jawiayz)y ul
317 4o Aulend

ainses|\

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Webster et al. under the terms of a commissioning contract issued by the Secretary of State for

51

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.



RESULTS OF THE SYSTEMATIC REVIEW

mQNUOOO

punoy
UOIeWIOUI ON

_omﬁooo

26P00D

NmN.mmNUOOFU

punoy
uolewloul oN

SalpNls
noy
Ss010e Po09)

£67'767'687'98T

159)24-359 |

onUOOO

N—mﬁooo

—omﬁooo

,sP00D

162501PNIS
SsoJoe paxiN

punoy
uolewlour oN

punoy
uoIeWIOUl ON

J9)eI-19)U]

Aupqeray

punoy
UoneWIOUI ON

punoy
UOI}eWIOUI ON

punoy
uolewlour oN

punoy
uolewlour oN

919|dwod
01 Asea s|
11 Lodas siaied

S6C

punoy
uolewlour oN

punoy
UOIeWIOJUI ON

Aungerdarny

ss:20URYD
01 dAIsuodsal

9 0} ybnoy |

punoy
uorewojul oN

S2INSeaw Jayo

0} uosiedwod

ur abueyd o1
SAI}ISUS JOU sem Y
punoy , .Apnis suo
INQ g ey SAIPTIS
XIS ul abueyd

0} AJIAIISUSS POOD)

o0eSIBHY eI
ur sabueyd |jews
dn >o1d Jou Aew
Ng 4, 'Uoissaiboid
eluawap

0} SNISUSS

o6z 2IHUSWSP U!
abueyd 0} aAlISUdS

punoy
uoleuwIoul oN

6:3UO Ul 10U

ING 45757 SAIPNIS
921y} Ul BRUSWSP
91eI9pOU O} PliW Ul
abueyp 0} dA}SUIS

abueyd
03 Auanisuss

2265109443
Buijied
10 100} ON

punoy
uoeWIOUI ON

mom,_ommUmuf—w
Buljied
10 100} ON

6221825ans
uoniubod
U0 103}49 100}4

punoy
uolewloul oN

punoy
uolewlIoul oN

punoy
uolewWIoUl ON

$129449 buljiad
-pue-i00[4

punoy
UonewWlIoUI ON

punoy
UOoI}eWIoUI ON

punoy
uolewlour oN

punoy
uolewloul oN

4611211 ONINOQ

2y} ul syutod
S°€ 4O AIDN

punoy
uolewlour oN

punoy
UOIeWIOUI ON

aniw

—Nm;mmﬁﬁmr_UHjﬁ_ UCN
ysiueds ur parepijen

0ze®WOY
1e BUuIAl| enuawap
pliw 104 pajepljeA

a1cPUBWBP
pliw 10} palepljeA

soe-zoe YSPHNL

pue asanbnyiod
‘uelsIad ‘ysiueds
‘uelley ‘asaulyd
‘UeaIo} Ul palepleA
“Ajlunwiwod
au ut Buin|
SOIMIBNSS BIIUBWSP
SS0J0E pPalepleA

20€

geAHUNWILIOD
8y} ul Buinl amd
Yl asn 10} pljeA

seAHUNWILIOD
ul buinl aand
10} paieplieA

Leusiueds
ul paiepljep

o, BUINOBazZIsH pue
e|usog pue ‘ejne
‘uspams ‘uleds

Ul 3sn 4o} parepljeA

EBE:EES

ayy ul buial
2[JUBWIAP d}eIAPOW
0} pliw yum

uosiad Joj pajepljeA

YUM parepijen
suone|ndod
PV ETEN]

pajel
JuewIoU|

MBINIBIUI
uewIou|

pajel
JuewIOU|

pajel
JuewIOU|

pajel
JuewIOU|

pajel
JuewIOU|

paies
JueWIOU|

so)e|dwod
OYym

Sl

ol

Sl

0Z-SL

Gl

0c-sl

0z-sl

(senuiw)
ua)e) awil

(Ajuo sje
617 paysiignd) omL

(Ajuo sjeu
V/N bujobuo) om|

(Bulobuo auo
pue [0d0304d auo

v16Z  ‘paysiqnd L1) €1

(paysiiand

evee 1) @31yL

(Butobuo omy
pue paysjgnd

LLLL d3443) a4

(paysiiand
0S¢ om1) omJ

(Bulobuo xis pue

00S'LL  paysiiand 87) ve

syuedpnied sjeny

JO JaquinN

SWO0231N0 1AV 4O uonepilea / 319v.L

.e2nuUaWRQ
Ul SIAIDY BUIATT
Ajle@ ur uonesoulvq
10} M3IAIRYU]

Leleuuonsand
SAILAIDY [eUOIDUNS

LcPlUBWaQ Jo4
JUBWISSaSSY Aljigesiq

4629/B2S @dudpuadag

10V

4521825 8buey> pue
JUBWISSASSY [BuoIIdUNS
9seasi( s, JawIRYzZ|Y

4gMOIUBAUL BUIAI
Ajeq@ jo senianoy

— Apnis annesado-0)
aseasiq s,JawiRyz|y

ainsea

52

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



HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

10.3310/hta21260

DOI

‘BIIUSWISP YyHMm uosiad ‘gand ‘9|gedrjdde 1ou

/N ‘9duUdiay4p yuenodwil Ajjeaiulp jewiuiw ‘g

2P00D

mmm—UOOO

punoy
uolewlIoul oN

mmmﬁooo

NNMUOOO

}sel}al-3so )|

2P00D

mmm“uooo

seeS1a1ed pled
Ue sudlep

aJow ajel
siaJed Ajiweq

mmmvooo

mNmNNM—UOOO

J9)eI-13}U]

Aungersy

punoy
uolewlour oN

punoy
UOIBWIOJUI ON

punoy
uolewlIoul oN

punoy
UOIeWIOUI ON

punoy
UOI}eWIOUI ON

Ajgeadarny

K»2bueyd
01 9AlISUaS aq Ae|

BIUSWISP 2I9NSS

0} d1esapow Ul
SRETERUEIBELT
0} SAIISUSS

[423

W 13N
abueyd 0} anlIsuas
3q Jou Ae\

BIUSWIDP DI9NSS

0} d)esapow Ul
SRETERUEIGEEY
0} DAIHSUDS

f433

LeS9bueyd

||ews 0} SAIHSUDS
9q j0u Aew inq
‘uolssaiboud
eljuswap
0} BAYISUDS

9ze'sze

abueyd
03} AyAnisuas

punoy
uolewlIoul oN

sAHUNWWIOd

ul buial
amd ut Ay
139 buljie)

punoy
uoneWIOU! ON

PRSEINIeIe Y]
aye bulie)

punoy
uolewIoul ON

s129}49 buijied
-pue-100|4

punoy
uolewloul oN

punoy
UOIeWIOJUI ON

punoy
uonewloUl ON

punoy
UoIeWIOUI ON

punoy
UoI}eWIOUI ON

ZMUEINETS

yum ajdoad yum
asn Joj} pajepljen aq
0} Jeadde jou saoQq

szeAHuNWWIod
ay3 ut Buiny
AMd 10} pa1eplieA

eluswisp

yum ajdoad yym
asn 1o} pajepljeA aq
0} Jeadde jou saoQq

oge(BIUBWISP

UHM 3WOS)
Aunwwod sy}

ul BulAl| synpe Jap|o
ueIsy Ul paleplieA

42eSSAUBAIDBYD
Juswleal)

JO aInseaw e
UBY) JUSWISSISSE
[e21UIP € Jo

aiow se pajepliep

YHm pajepijea
suonejndod
juens|ay

pajel
Jaypieasay

pajel
J9AIDSCO 1O
919|dwod-4|3S

aJleuuonssanb
JUBWLIOUI JO
919|dwod-§|3S

patel
laydiessal
Juepiuld

pajes
1uewIou|

s919|dwod
oyYym

paiydads
10N

paijpads
10N

ol

ol

(senuiw)
ua)e) awiy

8y (paysiignd) auo

(paysiignd

(a2 1) ®31yL

(paysiiand

0gs [1e) ®31yL

(|020304d BUO
pue paysijgnd

SzlLl uanas) 1613

(jo>030.d

auo paysiignd

581 oMmy) 9a1y|
sjuednied sjeL L

JO Jaquiny

o} UBWISSASSY
|eInoineyag
SWOH J9pJ0d3Y OBPIA

9|edS adueusiulew
-13s |edishyd

(43

secDUNT

Ajeq@ jo ssnianoy

Joy 3|eas buney
|ed16ojoydAsdoyucian
BlaquiainN

6269185 BUIA
Ajieq@ jo senianoy
|RIUBWINIISU| UOIMET

a|e3s buian Ajleq jo

£CE

2inses|p

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Webster et al. under the terms of a commissioning contract issued by the Secretary of State for

53

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.



RESULTS OF THE SYSTEMATIC REVIEW

Nmm,wmmnooo

Mmm.Nmm.ommmw_ UDHm

931U} Ul pooD)

punoy
uonew.Iojul oN

1ePOOD

punoy
uoleuoul oN

mmmnooo

159124-159]

paJedwod
sasuodsal

JENVGEY=S]
Jo Aujigerje
l9}el-J91ul poos

fmm.wmwmm_ﬁﬁ_“w
OM]}. Ul PO0D

punoy
uonew.ojul oN

2ePO0D

punoy

uoleuwoul oN

wmmvooo

Ja)eI-193U]

Aunqgersy

punoy
UOI}eWIOUI ON

punoy
UOIBWIOJUI ON

punoy
UOIBWIOUI ON

Aujgeydenoe
poos

323

punoy
uolewloul oN

punoy
UOI}eWIOUI ON

enusWIP
2Jan3s 0]
pliw ssoie abueyd

0} AAI}ISUS

95E-¥SE

RN VENEN]
}Jo uoissalboid
01 BAIISUDS

punoy
uonew.ojul oN

;m,ummmw_ﬁ_ﬁ.m
JEIH LSS
eluawap
ur sbueyd
0} BANISUSS

punoy
uolewoul oN

ggeSYHIow 7|
JANO BIRUBWISP
9]elapow 0} pjiw
ul sabueyd

17913p 0] SAILISUIS

S92 buled
10 Jooj} oN

PSE

evemveo PN
OM] Ul SDBYd
Bulj193-pue-100|4

punoy
uonew.ojul oN

punoy
uonewoul oN

punoy
uoleuwoul oN

punoy
uorewoul oN

s109449 bul|ied
-pue-i00[4

punoy
UOI}eWIOUI ON

punoy
UOIBWIOJUI ON

punoy
UOI1BWIOJUI ON

punoy

uoneuwojul oN

punoy
uolewlour oN

punoy
UOI}eWIOUI ON

eluawap
EIETE e
Piiw o4 pajepijeA

SSE

wvmlQO_z_uwNU pue
uealoy ‘esauIyd
‘asauemie|

ul parepiien

=N IVETET
asoubelp pue
10} U925 0} pasn

opedsaueder
ul pajepljep

EHIVENIET)

yum ajdoad yum
asn 1o} pajepl|eA aq
0} Jeadde jou saoQq

Nmmmmc_zwm
awoy pue [eiulp
Ul 9SN 10} pajeplieA

YiMm parepijen
suonejndod
ST ETEN]

alleuuonsanb
JEI=S)

psiel Juewlou]

juewojul

pue amd
UM MBI
PaININISILISS
uepulD

JUBWLIOJUYAM
UM MBI
Aq pares uepiuld

JueWLIOUI
pue amd

se)9|dwod oy

Sl

o€

o0l

(ssanuiw)

uaye}
swiy

9l

06l

Lce

L80%

€90¢

0651

syuedpiyed

sawod3no |eqo|b 4o uoneplieA g 319v.L

(bulobuo

auo pue paysijgnd

omy) a1y

(pausiignd
[

(paysiignd) suQ

1cc2182S buney
A1I9ASS enusWaQg

e2182S Buney
enuaWaQ passalg

eXIANYD HOUS

sajeds urewop aydin

(paystiand z1) z1L

(Bbuiobuo auo pue
paysiiand v1) 51

(Bbuiobuo
auo pue payslignd
uanas) 1yb13

seetnduj sanibaied
snjd abuey> jo
uoissaidwi paseq
-MBIAIRYUI S, UBPIUID

9|2 s, uoissaidu
[eqO|D [ed1UlD

8EE

ee20UBYD

J0 uolssaidw|
[BQO[S [EdIUl]D

— Apnis aanesadood
958351 S,JaWIdYZ|Y

sajeas abueyd Jo uoissaidwy

sjeuy

J0 JaquinN

2inses|p

54

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



HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

10.3310/hta21260

DOI

"BUSWSP YHM

uosiad ‘gAnd edusuap Juepodwi Ajjediulp [ewiuiw ‘gDIN ‘uoneulwex3 Asp|3 ayp Jo SIspJosiq [BIUS|A abpuqued “XIAINYD

wmmnooo

wwmnooo

salpnis
ECI
$S0108 MOT

Y9E'T9E'TSE

punoy
uoneuwloul oN

159194-159]

Oo?lmmmdmwa_USHm
N0y SO0 POOD)

Nmm\mwﬂomm.mwmwm__u_\ﬂw
71 ssoie poob
Kian 0} poon

Nmm.fwmmw_ﬁ_)_ww
OM} Ul POOD)

cceSAPNIS
dUIU SSOIDE POOD)

J3)eI-193U]

Aupiqerey

LechPnis

Jayjoue U Jou

NG e SAPNIS

punoy om} ul abueyd
UOIIBWIOUI ON O} ANAINISUSS POOD)

Nwm.—mm.mﬁmxmwmmw__v:Hm

71 ssone

punoy  S1DaYd JUBWIeI}
uonewoUl ON 0} SAIHSUDS

cop-15c51PN1S B2UY)

punoy ssoioe abueyd
UoIewIoul ON 0] DAIISUDS
RETIEIES

elusawap

punoy ssoioe abueyd
UonewlIoUI ON 0] DAIISUDS

abueyd

punoy
uorewojul oN

owmbo:um
CIVRVESRENE]
buljied-pue-100|4

6ue-60e>0IPNIS L L
SS0.DE $1I944d
buljie>-pue
-100}} [eWIUlN

punoy
uolewopUl ON

eeBIUSWSP pjiw
u1 129443 Bulied
e aney ued

s109449 bul|ied
-pue-io00|4

<mm.thm®t_OV_

pue Uew.sn

Ul pajepijea pue
pale|sues) Usaq
sey uolIsIan ysi|bu3

c6:2182 [eNU3PIS3)

punoy Jo Ayunwwiod
UoI}eWIOoU| ON ul pajeplep
wwm,mmm.mtwmwjmjto.n_

pue ysipams

‘ysiueds ‘ysijod
‘M3Ig3H ‘uewlIzD
‘Ypuald ‘ysiuuiy
‘ysiibuz ‘yang
'Yoaz) ‘ssaulyd
ur s|qejieny

5 tmmc_ﬁmm
21eD |BIIUSPISAI pUR
Ajunwwiod uy piiea

punoy
UOIeWIOJUI ON

BIJUSWISP 2I9ASS
O} pliw 10} pljeA

99¢

punoy
uonewloul oN

o, UBWIRD pue
Ypual Ul patepileA

sseYSIPOMS pue
ysiueds ‘ueibamion
‘asaueder ‘ueljey
‘ysiueq ‘Yoazd

ojul pajejsuel]

REEICYES
enuawiap
SSOIDe PajepIleA

punoy
uolewlojul oN
anin Y3IMm pajepijen
suonejndod
juens|ay

pajes Juewlou|

12182 pue gmd

uoneAssqo
uenIul>

MIIAIRIUI
uewoUl

pue AMd UM
MBIAIRUL UBDIUND

s9)9|dwod oy

or

0e-sl

0€-0¢

(sa3nuiw)
uaye}
swiy

?|eds

608  (Paysiiqnd xis) XIS uoneIou}3Q [BGO|D
(Bbuiobuo ¢

pue ‘jod>030.d aUO 0e2182s Buney

96571 ‘paysijand vg) gt enuawisq [es1uld

sgjeds enpuawap Jo buibe)s

10691E2S

(paysignd  d1IPLISD-IUBLISSISSY

86¢ OM]) OM | |ed1ul| D zopuesg

O IVETETq)

Jo} 9|edS bunel usLls

9€9  (paysiiqnd ||e) o4 —9URIg-salnon

sjuedpiyied SEN ainsea|\

J0 JaquinN

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Webster 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 55

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.



RESULTS OF THE SYSTEMATIC REVIEW

apip(8lgoydoiisnepd pue Aaixue
‘6°9) sysu |eaibojoydAsd aney ued
c1pSPRHD [ea1bojoIq |njwey

OU $35NEd 3INSOdXe WiIS}-HoYS
21yuonda10u4d HBulesy

a1eudoidde pasu os Asiou aq ued)
2ip(dexewsded 6°9)

Apoq 419y} apisul syuejdwil dljjersw
sey oym auoAue 1oy sreudosdde
10U 0S p|al} diBuUbew buoss

Lir-sordSD 10 buibew 134
BIA PRINSEAW SI9YJEW PIOjAWIe

ueyl selllisAss QY Ssoloe wmcmsu

0} SAILISUDS JOW [YA [eIN1ONILS
gov-poy'zoyE USSP

SSOIDE BUIPIP dAHUDOD
Buisea.nul Yum saela|adde
‘ulelq sjoym pue snduedoddiy
3y Ajdejndiued pue apLusA

‘X302 |BUIYJIOIUS By} Ul Aydoae

c0,5dN0IDB YDIeasal JUBIBHIP | |

woJ} 9dUPIAS Buipnpul ‘AjIanss

aseasip ssooe qy Ag pasned
uolesausbapolnau buissasse

ul AydoJie jedwedoddly jo
uoned|dal JUSISISUoD S| 318y}
c0,@V UM ajdoad

ul usping elaq plojAwe ‘ney
‘erpuswap Jo buibels yeeig yum
Buipnpul ,,,'Abojoyred qy yum
sa1e|a10d Aydone jedwedoddiy

YA [BIN1ONAS [eas

abueyd 03 ANARISUSS

LopS42qUINU [eUOINBU
YHIM S31e|a110D

pue awn|oA
|edwesoddiy

}JO SpUBWAINSeaW
91e4ndde SaAIb (YN
|BINIDNAS [BLISS

foeindoy

(Jeuy suo) umoudun e
(jeuy suo) Moy}
pOoOJ|q [elga48d pue aWnjoA
AususyuuadAy Jsnew auym
‘Aydouie uieig-sajoym e
(el auUo) suolss| Jenew
SHYM 3SNJIP pue SuoIS3)
Jeunde| Jo uoneluenb e
(jeuy auo) AjAidaUUOd
jeuondunj uieyg e
(jewn suo)
uolsnyiad pue AjAIIRUUOD
[eIN1DNJIS PUe [euonduny
3}JOMIBU Uleq Ul sabueyd e
(s|e1y omy) piojwe e
(jeuy suo) uoisnpad e

0} 4N
pasn sjels 161 Jay1o ayL

(s;uedpiped

88/t 'S|eul 7g) dWN|oA 1o}
[4IA [BAN1ONIIS [e1ias AISOIN

sjel ui
J9)j4ew [edibojolq jo adA|

(Buiobuo g pue
‘lo>004d dUO

88/%  'paysiiand 91) 0€ N

syuedpiied anbiuya

[ea16ojoiq

S

Jo JequinN

Jo adA}

SOWO2INO siaxjJew |ed160]o1q 4O uoliepl|eA 6 319V.L

56

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



DOI: 10.3310/hta21260 HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

They are not available in the English language:
® Syndrome Short Test** (two published trials; 410 participants).
They refer to only one domain:

e Wechsler Memory Scale*® (five trials; three published, one protocol and one ongoing; 238 participants)
® Western Aphasia Battery**® (one published trial; 48 participants).

We also did not search for validation of the individual cognitive tests, as they are neuropsychological tests
rather than cognitive scales, with the validation process of these tasks different as they are designed to
do different things.*?” Furthermore, the individual tests focus on specific domains of cognition, and as
dementia is an impairment of more than one cognitive domain a global scale is more appropriate. Most of
the individual tests have only been used in a small number of trials and often in combination. These include:

Buschke Selective Reminding Test*?® (three published trials; 108 participants)

Benton Visual Retention Test*?® (one published trial; 60 participants)

clock drawing task** (two published trials; 30 participants)

controlled oral word association test**' (two trials; one published and one ongoing; 399 participants)
digit span test**? (two trials; one published and one ongoing; 399 participants)

digit symbol substitution test*?? (three published trials; 680 participants)

dot counting n-back task®® (one published trial; 60 participants)

fluency tests (seven trials; four published and three ongoing; 385 participants)

Mohs Number Cancellation Test*** (one ongoing trial)

recall tasks (three published trials; 116 participants)

Rey Memory Test*** (one published trial; 213 participants)

Stroop Colour Word Interference Test** (four published trials; 507 participants)

token test**® (one published trial; 12 participants)

trail making test**” (10 trials; six published, one protocol and three ongoing; 866 participants)
word recognition (one published trial; 20 participants).

Neuropsychiatric outcomes

Similarly, for the neuropsychiatric outcomes we decided that we would not recommend measures of
specific neuropsychiatric symptoms, such as agitation or depression; therefore, we did not search for
validation data for the seven specific symptom measures included. These were:

Cohen-Mansfield Agitation Inventory*® (one trial, 89 participants)
Columbia Suicide Severity Rating Scale** (three trials, all ongoing)
Cornell Scale for Depression in Dementia*® (three trials, 464 participants)
Geriatric Depression Scale*' (10 trials, 803 participants)

Hamilton Depression Rating Scale** (five trials, 677 participants)
Montgomery Depression Rating Scale*® (two trials, 269 participants)
Zerssen Adjective Mood Scale** (two trials, 381 participants).

NouhkwnN =

Biological outcomes

For the validation of the biological outcomes, the two champions first used their expertise and own
searches for validation information to make their recommendations. Afterwards we added to this with
regard to serial structural MRI, as this is the only biological outcome we are recommending; therefore,
MRI is the only biological outcome we have recorded validation information for in Table 9.
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Chapter 5 Methods of patient and public
involvement consultation

Purpose

The purpose of PPl within this project was to present people both directly and indirectly affected by
dementia, including those with experience of research participation, with some of the findings from our
systematic review to seek their views on which of the domains they considered core and their assessment
of the acceptability of individual and packages of measures. We also wanted to know their thoughts about
general matters around completing outcome measures, including the length of testing that was acceptable,
who they thought should complete outcomes, opinions about invasive tests and travel distances to a
research site.

Procedure

We planned to consult through face-to-face focus groups followed by e-mail consultation, with people
recruited from AS’s Research Network volunteers. After meeting with the groups we sent a summary by
e-mail to those who attended to check that the recommendations we intended to present at the consensus
conference reflected what they thought had been said across the groups. We also asked participants if they
had anything else to add.

After the consensus conference we conducted a second e-mail consultation with people from the AS
Research Network, excluding those who had already attended the focus groups, to gain further feedback
about the conclusions of the consensus conference.

Focus groups

We held three consultations, one in each of Cambridge, London and Sheffield, in February and March
2016. All were led by Lucy Webster and Anna Grinbergs-Saull from the AS. Champions within the group
agreed to co-facilitate the focus groups. The AS had found that in previous focus groups including a
clinician who uses these measures, and is therefore able to explain them, aids discussion, allowing
participants to ask specific questions. The clinicians in each group were Gail Mountain in Sheffield, Gill
Livingston in London and John O'Brien in Cambridge. Participants were e-mailed an information sheet and
asked at the groups if they all consented to the session being recorded, with only Lucy Webster or the AS
able to listen to the recording before it was destroyed (see Appendix 4). Participants who lived within
travelling distance of each focus group were invited from the research network. For the Cambridge focus
group, following recommendations made by a co-applicant, we also invited additional people from a local
dementia and ageing research PPl group. Focus groups lasted 1-2 hours.

We focused on a different set of domains in each group, although there was an overlap between domains
discussed at focus groups (Table 10). Discussions were audio-recorded and, to allow the participants to
generate conclusions as easily as possible throughout the discussion, we summarised the conversations on

TABLE 10 Consultation topics

ADLs, cognition Quality of life, global, outcome sets Biomarkers, neuropsychiatric, outcome sets
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METHODS OF PATIENT AND PUBLIC INVOLVEMENT CONSULTATION

flipchart paper. This allowed volunteers to see the notes that we were recording and refer to them when
they felt it was necessary.

First e-mail consultation

To gain a wider range of views, we ran an e-mail consultation with focus group participants on a summary
report of the focus group discussions. This was to allow the volunteers to comment on measures that they
had not discussed in their focus group and respond to the conclusions we drew (see Appendix 5).

Second e-mail consultation

We then ran a second e-mail consultation on a report including recommendations made at the consensus
conference (see Appendix 6). This was sent to research network volunteers who had not participated in a
focus group. This consultation included volunteers who had expressed an interest in focus groups but were
unable to attend, and those living in different areas, including Wales, Northern Ireland and the Midlands.
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Chapter 6 Results of patient and public
involvement consultation

Demographic details of participants

Table 11 includes an overview of the experiences and geographical locations of all 18 participants who
were involved in the PPI consultations.

Focus groups

The face-to-face focus groups involved 12 people overall: three people living with dementia, two current
family carers, six former family carers and one PPl group member. Some had participated in research or
supported a family member through participation; others had no trial experience. There was an even split
between men and women. Participants gave their ages in bands as 45-54 years (n = 1), 55-64 years
(n=2), 65-74 years (n=5) or > 75 years (n =4). Ten of the participants were white British and two were

TABLE 11 Volunteer background information

Background information Number of participants

Care experience

Person living with dementia 4
Current carer 6
Former carer 7
Ageing and research PPI 1
Dementia experience
AD 14
Vascular 2
FTD 1
PCA 1
Research experience
Participant 6
Carer of participant 1
Steering group 7
None 7
Geographical region
London 1
East Anglia 7
North England 8
Northern Ireland 1
Wales 1

FTD, frontotemporal dementia; PCA, posterior cortical atrophy.
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RESULTS OF PATIENT AND PUBLIC INVOLVEMENT CONSULTATION

white other (one white South American and one not specified). Most participants were married or living
with their partner (n = 7), four were widowed and one divorced. Participants had a range of occupational
backgrounds with current or last employment given as architect, care assistant, civil servant, footwear
manufacturer, ecotoxicologist, civil servant, information technology manager, marketing communications
director, NHS team leader, NHS therapy manager, senior staff nurse and retiree.

First e-mail consultation
The first e-mail consultation was sent to the 12 people who participated in the focus groups, of which
five responded.

Second e-mail consultation

The second consultation was sent to the wider AS research network, excluding focus group participants.
We received six responses from people with experience of AD, including one person with dementia and
five carers (three current carers and two former carers).

This report gives a summary of the views of those consulted on different outcome measures, their use and
the design of a core outcome package. Where possible we have included direct quotes from volunteers,
identifying only whether they were a person with dementia (PWD) or a carer. We have separated the
recommendations by the most common themes that were suggested by participants during the focus groups.

What should be measured?

At the start of each focus group session people were asked ‘what should be measured?’. Responses were
varied but gave broad support to each of the six domains covered. Suggestions not directly covered by the
domains were:

side effects of pharmacological interventions

frequency of falls

sleep disturbance — thought to be a significant indicator of progression

carer outcomes — described by carers as a potential indicator of progression and likely to affect
patient outcomes.

General recommendations

Throughout our discussions participants suggested potential improvements to the way in which outcome
measures are delivered or packaged. Volunteers suggested several factors affecting the acceptability of
outcome measures. We also received feedback on these suggestions during the e-mail consultation.

Questioning and terms used
Too many questions and fast delivery can cause anxiety in people with dementia, and intensive guestioning
can be perceived as ‘getting at you’ (carer).

The way in which questions were asked and the types of questions asked were also discussed. People with
dementia stated that the questioning should be clear, as they may give completely different answers
dependent on certain words. For example, the questions ‘On a good day? or ‘On a bad day?’ (PWD)
would elicit different responses.

Across the questionnaires shown to people living with dementia, two people had a preference for positive
guestions that did not ‘focus on the negative stuff as much’ and rather the ‘things we can do’. However,
another person living with dementia also noted ‘it's more relevant what they cannot do than they can do,
because there's an awful lot more we can’t do than we can do’.
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Several volunteers also strongly disagreed with the word ‘carer’, suggesting that this discounted those
who did not identify as caring/cared for by a family member and those who lived alone. To conform to
conventions within the literature, the word ‘carer’ is used here. However, we felt it was important to note
the dislike for the term.

Time and travel requirements

The groups all thought that both time and travel could be a barrier to participation. Measures were
deemed less appropriate if they required participants to travel to a specific centre each time. Long, single
meetings were described as too tiring for people with dementia (most preferred a full day with several
breaks). One and a half hours was described as the absolute maximum time for a single meeting or test
without a break; however, volunteers suggested that researchers should be encouraged to aim for shorter
periods. People with dementia particularly discussed reaching a stage where they cannot concentrate
during longer sessions, but suggested that they may not be immediately aware that they had reached this
point. Shorter testing would prevent this from happening:

Where it’s got to the stage that you're not aware that you’re not giving the right answer, or what you
would have given at the beginning.
PWD

Volunteers also stressed the importance of clearly explaining the time required, including any breaks and
waiting periods. Carers suggested that waiting for a meeting can seem aimless and can therefore be
particularly difficult to explain to the person they support.

Having to travel far is a barrier, as people with dementia are ‘going to have comorbidities . .. They're
going to have all the other things going on . .. so it makes it much more difficult’ (carer). Carers noted
that being able to participate in research locally, rather than having to travel far, would encourage and
help with participation.

Role of the ‘carer’ in completing outcomes

Discussing carer-assessed measures, volunteers highlighted the likely disparity between the answers given
by people with dementia and carers. Although some thought that this was a problem, two volunteers also
pointed out that a difference in responses might provide an additional source of data. The participants said
that many people with dementia live alone. Although measures do not require co-residence, volunteers
also pointed out that not all people with dementia will have a defined carer, family member or friend

who could give an accurate assessment. However, all agreed the ‘importance of the carer in the
decision-making’ around participating in research, as their time and availability play a part in the trial:

You can’t expect them to take days off work to come with you to an assessment . . . it’s difficult
because then you're relying on what I’'m saying.
PWD

Engagement: communication and relevance

Many participants thought that clear communication about the reasons why particular measures were
chosen would aid continued engagement in the trial. Participation requires commitment and time, and
they felt that participants need to know what they are contributing and why. Although volunteers
understood the need for standardisation to improve the usefulness of data, some people with dementia
and carers did not like standardised questionnaires. It was suggested that standard sets of questions might
not be relevant to different types of dementia. For example, a carer with frontotemporal dementia
experience suggested that receiving questions about memory made the research seem ‘a waste of time’.
Furthermore, some volunteers felt that standardised questions lack contextual detail about an individual's
background, and that results would be relative to each person’s experience of dementia and its symptoms.
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RESULTS OF PATIENT AND PUBLIC INVOLVEMENT CONSULTATION

Standardised interviews

Cognition

Overall, volunteers agreed that cognition should be core. However, volunteers felt that it should not be
used in isolation as the only core measure and suggested that cognitive scores needed contextual,
gualitative information. Carers, in particular, suggested that more weight should be placed on the
interaction between cognition and ability rather than cognition alone:

It is more important to understand how a person’s cognitive impairments affect their activities of daily
living and quality of life ... than it is to rate their underlying cognitive skills.
Carer

Although they acknowledged its use as a standard cognitive measure, performed in a range of research
and clinical contexts, several people did not like the MMSE. People with dementia suggested that it
seemed irrelevant, as it gives a restricted account of dementia and carers described how they thought it
would be difficult to have a cognitive measure that seemed relevant to all people with dementia:

It doesn’t seem useful.

PWD
It doesn’t have anything to do with what we have.

PWD
Cognitive testing, because we are so different and the way it progresses in the different forms of
dementia makes it so complicated to try and produce some kind of standardised measure.

Carer

Volunteers, including both people with dementia and carers, felt that memory tests can be demoralising;
carers particularly felt that it is distressing ‘watching someone fail a test’. People with dementia described
the distress of seeing their score and performance worsen, and a tendency to try to prepare for tests to
prevent this from happening. Some people preferred the ADAS-Cog to the MMSE, as it is more detailed in
terms of the answers you can give.

Activities of daily living

Volunteers disagreed over the use of ADLs. Some focus group discussions concluded that it was not core;
however, other people with dementia considered ADLs an accurate, practical measure of dementia.
Volunteers consulted electronically also expressed some support for ADLs as a useful measure. Overall,
volunteers preferred instrumental ADLs, rather than basic ADLs, as the activities seemed more relevant to
daily life in mild to moderate dementia:

A lot of what's down there now doesn’t apply to me.
PWD on the items of the Katz ADL scale that refers to basic ADLs

Some people with dementia also suggested that discussing reduced ability to perform tasks was less
distressing than cognition:

Your body thinks it can do it, but your brain doesn’t allow it.
PWD

Some days you can do them and you are brilliant . . . other days you cannot do them.
PWD
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The Katz instrument was not liked by some people with dementia because yes/no questions did not allow
for gradations in ability. Volunteers suggested that questions should ask why someone cannot perform a

task or what they do differently to complete it. For example, volunteers pointed out that they may still be
able to do activities but in a different way to how they may have performed them before dementia, such

as by wearing clothes that are easier to put on or cooking simpler meals:

Some task you can still do, just differently, just adapted.

PWD
People with dementia felt that this should be considered when questioning them about ADLs:
Say can you do them but differently than what you used to?
PWD
Additionally, people living with dementia suggested that they might avoid tasks because of a lack of
confidence rather than an inability to complete them:
| can use the telephone, but | don’t have the confidence, | don't like using the telephone.
PWD

Therefore, several volunteers felt that ADL measures lacked the nuance necessary to understand how, and
if, an individual's ability to perform daily tasks had been impaired.

Carers also raised the interesting point that some ADL questionnaires that they have had to complete were
very similar to disability benefits assessments. The similarity was strong enough that they felt it could cause
alarm and suspicion as to the use of trial data, and may affect the answers that participants give:

The link across into disability benefits . . . it's suspicious.
Carer

Neuropsychiatric symptoms

Some participants said that behaviour is core because it is a significant aspect of dementia and seems
more sensitive to illness than ADLs. However, some volunteers felt that behaviour should not be used in
isolation, as it may be less applicable in mild to moderate stages and does not consider the reasons behind
behaviour changes. Volunteers suggested that behavioural measures should be analysed alongside
contextual information about the individual and their personality to give a more accurate insight into the
behavioural changes caused by dementia:

It’s teasing out the brain damage from actual personality traits.
Carer

It's about behavioural change over time.
Carer

In particular, some felt that behaviour should be measured alongside cognition and understanding, which
could affect agitation and aggression. Volunteers suggested that, if behaviour were measured, it should, as
it usually does, include sleep, agitation, walking (‘wandering’), violence/temperament, compulsive/repetitive
behaviours and changes in diet and taste (i.e. preferences for certain foods). Some participants thought
that measures should include an ability to hold a conversation or follow a television programme, which are
usually not considered as behavioural.
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RESULTS OF PATIENT AND PUBLIC INVOLVEMENT CONSULTATION

Quality of life

Volunteers disagreed over the inclusion of quality-of-life measures as core. One volunteer considered these
to be core, as they can give a summary of an individual’s experience of dementia. However, throughout
the discussions and consultation there was some debate as to the sensitivity of quality-of-life measures.
Some carers suggested that it would be difficult to assess another person’s quality of life and that these
measures rely on accurate interpretation of an individual’s responses. Others thought that carer assessment
would be necessary, as they may have a clearer insight into changes. It was suggested that comparing
carer and patient responses would give the most accurate account of quality of life.

When one volunteer was shown all three of the measures, they described both the EuroQol-5 Dimensions
(EQ-5D) and Quality of Life in Alzheimer’s Disease (QOL-AD) as lacking in detail. In particular, in reference
to the EQ-5D, they said, ‘I don’t know how much you’'d get out of it' (carer). However, the Dementia
Quality of Life measure (DEMQOL) was decided to be ‘reasonably easy to do and it's going to give a lot of
information’ (carer).

In particular, some felt that quality-of-life measures lack detail regarding the individual’s personality; for
example, they may always have disliked social events. Therefore, in general, quality of life was considered
important but not a core measure for all trials.

Global measures
Volunteers had differing opinions about global rating scales. Some approved of the breadth of
the measure:

| like the global one . . . it's all encompassing.
Carer

However, others suggested that global measures were superficial, depending too much on the individual’s
experience on the day, and not meaningful:

You might be feeling particularly bad that day.
Carer

Is that really valuable . ... Am I giving my time for something that’s meaningful? I'm not really
convinced.
Carer

Those who did not like global scores suggested that a larger package of specific measures would give the
holistic view of an individual with more detail.
Biological measures
Volunteers generally agreed that biomarkers should be core, viewing them as being the most reliable,
objective measure and, therefore, least affected by environmental factors and day-to-day symptom
variation. However, although these were thought to be more tangible and objective measures, there was
also some uncertainty about their value and what type of data they actually provide.
For example, biomarkers were described as the more tangible measures:

Biological measures you’ve got something that everyone can agree on . .. you can compare like

with like.
Carer
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That said, there was some disagreement as to the use of certain measures, and volunteers also suggested
that, although reliable, biomarkers should not be used in isolation and should be combined with measures
such as cognition and behaviour.

Carers had a number of general guestions about the type and quality of data biological measures could
actually provide, including:

Do you get more information from a lumbar puncture than a scan?
Carer

Would you be looking for a reduction in amyloid or tau, or would you be looking for an arrest in the
size of brain shrinkage?
Carer

How many people would you need for it to be significant?
Carer

Cerebrospinal fluid measures

Some volunteers particularly liked CSF measures, even though they were aware of possible side effects and
general misconceptions about what the procedure involves (e.g. very large needles) that might discourage
some from taking part. However, the volunteers felt that having to give CSF would not discourage most
people from participating and that, although uncomfortable, it would be bearable. One volunteer
described the person they care for as happy to undergo annual CSF as part of an ongoing trial:

A couple of hours and its done . . . it doesn’t put him off going the following year . .. he knows
exactly what he’s let himself in for and he does it.

Indeed, for most, the main criticism was the need to take CSF measurements in a specific location. Those
with experience of the measure suggested that travelling to and from the specified site was the greatest
drawback. Some suggested that, if it were possible to take CSF in convenient locations, they would
consent to two or three samples a year:

| think the practicalities of it would be the bit that concerns me . . . practicalities should be made easier
for the patient.
Carer

That being said, the support was not unanimous, and one volunteer suggested that the two people she
had cared for would not be able to cope with the procedure, and that ‘it might put people off taking
part’ (carer).

Blood tests
The usefulness of blood tests in terms of showing disease modification was questioned by carers:

Do they produce something meaningful?
Carer

One volunteer who spoke against CSF measurements suggested that taking blood had been difficult for
her family members (this was the reason that she doubted their tolerance for CSF procedures). However,
overall, volunteers agreed that blood tests were unproblematic and that it would not be difficult to commit
to frequent tests. The main barrier discussed was travel, with one group suggesting that, subject to
location, ‘weekly blood tests would be very happily tolerated’ (carer).
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RESULTS OF PATIENT AND PUBLIC INVOLVEMENT CONSULTATION

Imaging
Most volunteers agreed that imaging could be core. However, their discussion focused on hopes and
expectations that this would provide ‘sophisticated’, ‘sensitive’, ‘objective’ and ‘useful’ data:

Making sure the scans themselves are sophisticated enough to be able to give you what you're
looking for . .. are they sensitive enough to give the objective results you're looking for?

Carer
Volunteers also suggested that many would consent to scans, as giving biological data can make the
person with dementia feel that they are contributing useful information:
In going through that he is doing absolutely everything he can to further the research.
Carer
It’'s a positive action.
Carer

It's something physical happening . .. now logically you know it isn’t going to alter your dementia or
do anything to it, but somehow it would make me feel better, that somebody somehow was actually
doing something . . . although it has drawbacks obviously.

Carer

Practical issues around travel and the need for concentration were raised but, in general, 3- to 6-monthly
scans were considered bearable. However, volunteers agreed that, although MRI is straightforward, it
could be difficult for some people with dementia. Four people caring for someone with either vascular
dementia or AD felt strongly that the person they cared for would be unable to lie still for 10 minutes and
that doing so for 45-60 minutes would be impossible:

Vascular and Alzheimer’s when it gets to the middle . . . you can’t keep people still . . . they don't
understand what's happening.

Carer
It bothers me about the scan . . . incredible noise being lashed down. | knew what was going on . ..
but for people with dementia it could ruin them.

Carer
I've been in one and | can imagine her staying in there still . .. not for an hour.

Carer
I can’t imagine they’d tolerate an hour.

Carer

Participants did also note that ‘different people react in different ways’ (carer). Some had more positive
experiences: one carer said that the person they care for ‘quite enjoys these’. Having music or a screen to
watch was said to improve the experience, giving the individual something to focus on, and that could be
done for most participants ‘If there is some flexibility’ (carer) around the MRI environment.

Carers agreed that PET scanners were less restrictive than MRI scanners, although the issue of having to
keep still remains.

Overall, volunteers agreed with the suggestion made at the consensus conference regarding the use of

MRI in a select number of participants who had consented to the procedure, rather than including MRI as
a core component for every individual in the study design. Volunteers agreed that this could improve
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recruitment and retention, as the prospect of MRI can discourage participation. Allowing those who are
anxious about MRI to opt out of that part of the study would enable them to join trials they would
otherwise not consider.

Summary

During the focus groups, some volunteers thought that an outcome set should include biological tests,
cognition and possibly behaviour. One volunteer suggested that a package could potentially include global
measures. Most participants favoured biological measures as they perceived these to provide a more
objective outcome. The volunteers who reviewed our report of the focus group discussions broadly
supported this recommendation and the recommendations made in the consensus conference. Volunteers
also suggested additional considerations for the design of a core package:

Burden of time: 1-1.5 hours maximum without a break.
Include both people with dementia and carers: carer assessments rely on positive relationships and an
accurate understanding of an individual’s dementia. Consider how to involve those without a
defined carer.
Prioritise explaining the reason for the test; clear idea of purpose may improve retention.
Efficiency: several tests within 1 day cuts further visits, weekend visits would remove the need for
working carers to take time off.

e Different types of dementia may need different core measures: some of those consulted felt that this
was illustrated by the variation in volunteer opinions.

Volunteers suggested that the current research would present the opportunity to encourage dementia-friendly
trial designs, with fewer individual measures and a lower burden on the person with dementia and their carer.
This was despite consistently advocating for individualised and longer measures. One carer, when discussing

a trial protocol involving a large number of exploratory measures, said:

There is a need to ensure that does not happen in dementia trials as the extra burden on patients
cannot be justified.

The practicalities of research and carer and patient burden were in many ways a greater concern for those
consulted here than the individual measures:

When you're trying to recruit people, take as many of the barriers out of the way as possible.
Carer

The recommendations made by people with dementia and carers focus on the importance of reducing the
personal impact of research participation, ensuring that the research methods chosen are relevant and
acceptable to people affected by dementia, and the importance of trials enhancing a sense of achievement
from participation:

That's where | think research can come into its own on enhancing our situation by making us feel
good that we're taking part in something.
PWD

The experience of dementia is extremely isolating . . . being part of a dementia study certainly made
me feel as though someone was remotely interested in what was going on, which was actually
terribly important.

Carer
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Chapter 7 Consensus conference

Purpose

The purpose of the consensus conference was to bring together the NIHR dementia research community
to discuss which outcome domains should be core, any specific recommendations of outcomes within each
domain and other issues that should be considered for potential participants completing the core set.

Preparations

We chose a central London venue for the conference; this was felt to be the easiest location for group
members to travel to from around the UK and many of the participants were based in London.

We chose champions for each domain from within the group based on expertise. We split the biological
marker domain into imaging markers and fluid-based markers with a champion for each, meaning that
there were seven champions overall. The champions were:

ADLs: Gail Mountain

biological markers: fluid — Robert Perneczky
biological markers: imaging — John O’Brien
cognition: Rob Howard

global: Bob Woods

neuropsychiatric symptoms: Gill Livingston
quality of life: Sube Banerjee.

NoukwnN =

Each champion was sent the data from the systematic review about their domain, along with some
validation information, and was asked to use both of these alongside their professional expertise and
knowledge to evaluate if the domain was core and which measures they would recommend. Each
champion was asked to prepare a short presentation (10-15 minutes) for the consensus conference
around their recommendations and to write up their presentation in up to 1000 words.

Participants
The list of people who attended the conference is in Appendix 7.

We invited all participants who agreed to collaborate on the project within the protocol, and also
additional people who had become involved during the project: a Master of Science student who had
volunteered to work on the project (DG), the AS Research Engagement Officer who had led the day-to-day
work on the PPl (AGS) and a representative from Alzheimer’s Research UK. A member of the original
collaboration left academia (Mary Bond) and so put forward a colleague in her place (JTC).

Participants who attended had a range of academic and clinical expertise within dementia research,
including:

AS research lead — James Pickett

applied psychosocial dementia research/occupational therapy — Gail Mountain (co-applicant)
dementia care — Frances Bunn and Claire Goodman

health service research — Sasha Shepperd
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health outcome measurement — Sallie Lamb and Charlotte Roberts (co-applicant)

old age medicine — Roy Jones

old age psychiatry — Sube Banerjee, Chris Fox, Rob Howard (co-applicant), Gill Livingston (principal
investigator), John T O'Brien and Robert Perneczky

psychology and dementia — Georgina Charlesworth, Esme Moniz-Cook and Bob Woods

public health and ageing — Louise Lafortune (co-applicant)

social care and social policy — David Challis, Katie Featherstone, Justine Schneider and Claire Surr
systematic reviews — Jo Thompson-Coon.

The conference began with a summary of the project, including the background, aims and workstreams
of the project. Gill Livingston, who was chief investigator of the project, gave an overview of the purpose
and workstreams of the project. Lucy Webster presented an overview of the systematic review, including
the methods, numbers screened and searched, and the main findings from this in terms of outcomes.
The main feedback from the focus groups was also presented by Anna Grinbergs-Saull. Gill Livingston
and Rob Howard chaired the meeting and Gill Livingston and Lucy Webster took notes of the discussion.

Champion: Rob Howard, Professor of Old Age Psychiatry, University College London

With the central feature of dementia being cognitive impairment, it is essential that a cognitive outcome
would be a core measure in disease-modifying trials. By definition, at least two cognitive domains are
disrupted in dementia and different dementias are characterised by disruption to different cognitive
domains. Therefore, no single neuropsychological test will be sufficient as an outcome tool, hence the
need to recommend a global cognitive scale or battery of tests that can be used across all dementia trials.
We therefore did not consider cognitive scales that focused on only one cognitive domain. We shortlisted
the five most commonly used scales and searched for validation data for these scales: ADAS-Cog, MMSE,
CERAD's Neuropsychological Battery, the Neuropsychological Battery and the Cogstate Alzheimer’s Battery.

For cognition, there are really only two serious contenders. The ADAS-Cog and the MMSE have overwhelmingly
been the most widely used cognitive measures in disease-modifying trials. The ADAS-Cog has been used in
92 trials involving 20,419 participants, the MMSE in 83 trials involving 17,736 participants and both scales
have been used in combination in 68 trials involving 15,949 participants. The MMSE has mostly been used
with the ADAS-Cog or other cognitive tests; it has been the sole cognitive measure in only six of the
included trials. ADAS-Cog, on the other hand, has solely been used in 20 of the trials.

Both scales are validated and demonstrated good sensitivity to change in the earlier cholinesterase inhibitor
trials. The ADAS-Cog is scored out of 70 points, whereas the MMSE is scored out of 30 points. Minimum
clinically important difference figures of 3.0 points for the ADAS-Cog and 1.4 points for the MMSE have
been used. If trials can be designed to anticipate differences of this magnitude, either scale could be used.

Both scales are pencil and paper tests. The ADAS-Cog can only be administered by a trained tester and
takes 45 minutes to complete. The MMSE can be administered by clinical staff with minimal extra training
and takes 10 minutes to complete.

The MMSE has been criticised for being affected by age and education, for lacking sensitivity in
differentiating between very early AD or MCl and normal ageing, for not including items sensitive to
executive functioning and for being insensitive to disease progression in severe AD. However, in mild to
moderate AD it has reasonable psychometric properties and performed well in the detection of small
treatment effects in trials of cholinesterase inhibitors and memantine.
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The ADAS-Cog was developed to detect incremental improvement or decline in cognitive functioning in
clinical trials. It has been the gold standard cognitive assessment for use within AD trials conducted by the
pharmaceutical industry. The larger number of items included certainly gives the impression of potential
greater sensitivity to change than the MMSE, but superiority was not seen in the trials of symptomatic
treatments. That is to say, in trials in which the ADAS-Cog showed a significant drug—placebo difference,
the MMSE (if it was also used) would also detect this. Furthermore, because the ADAS-Cog is not used

in clinical practice, clinicians do not have a ‘feel’ for what difference in score would constitute a
meaningful change.

The ADAS-Cog has been criticised for not sufficiently assessing attention, planning, working memory and
executive functioning, all of which are impaired at the earliest stages of AD. This has led to the addition of
extra tests to the original ADAS-Cog, including delayed word recall, a maze and digit cancellation task,
and a subjective assessment of concentration and distractibility.

Batteries of neuropsychological tests

In response to concerns that the ADAS-Cog and MMSE show low sensitivity to change in mild AD, with
placebo-allocated patients typically showing a mean decline of as little as 1 ADAS-Cog point over 6 months
in some trials, the Neuropsychological Test Battery (NTB) was developed to include measures of memory and
executive function considered to be most affected at this stage of the disease. Through a combination of

six validated neuropsychological tests, the NTB has been shown to have excellent psychometric properties
across mild to moderate AD. The NTB has been used in seven trials involving 3429 participants. As a test of
high sensitivity, but uncertain clinical significance, the NTB would seem most useful in early-phase trials in
which detection of preliminary, proof of concept signal is sought. The battery can only be administered by
trained raters.

Biological markers: imaging

Champion: John O’Brien, Professor of Old Age Psychiatry, University of Cambridge
Imaging biomarkers are used in clinical trials of disease-modifying therapies in AD for a number of reasons.
First, they are used to clarify the clinical diagnosis through the application of research diagnostic criteria
for AD. Second, they are used to stratify subjects for entry; for example, a trial using a therapy based on
decreasing amyloid might stratify subjects by including only those who showed increased amyloid burden.
This may be important, as previous failed studies of immunotherapy in AD have found that around
one-third of subjects with supposed AD did not have any evidence of increased brain amyloid.'® Third,
imaging is used to ensure that inclusion criteria are met, for example the absence of multiple microbleeds
on MRI for an immunotherapy trial. Fourth, MR, in particular, is used as a safety outcome measure
(examining for an increase in microbleeds and/or oedema). Fifth, imaging is used to demonstrate target
engagement (e.g. showing that anti-amyloid therapy actually lowers brain amyloid). Finally, imaging
markers are used as outcome measures in their own right, either because imaging changes are more
directly related to pathology (e.g. amyloid or tau imaging) or because they have much greater reliability
and sensitivity to change than clinical measures (e.g. serial structural MRI), therefore allowing studies to be
done more quickly and with fewer subjects.

Imaging outcome measures used in 49 (30.4%) of the studies identified in the literature review included
magnetic resonance spectroscopy (one study, 353 subjects), serial structural MRI (30 studies, 4788 subjects),
PET (19 studies, 761 subjects), electroencephalography (EEG) (three studies, 96 subjects), perfusion
single-photon emission computerised tomography (one study, 135 subjects) and Doppler ultrasound

(one study, 45 subjects). PET can be divided into studies that used metabolic PET (13 studies) or amyloid

PET (10 studies). Some studies have used multiple markers. Metabolic PET has been exclusively undertaken
with fludeoxyglucose PET, while amyloid imaging most frequently uses Pittsburgh compound B (PiB) or
florbetapir, although that may reflect the order in which amyloid imaging ligands became available, with PiB
the best established, followed by florbetapir. There are two other amyloid imaging compounds that have
been licensed for clinical use, flutemetamol and florbetaben. Tau imaging ligands are now available, with at
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least three (AV1451, PBB3 and THK) being the subject of ongoing validation studies. One ongoing trial was
identified using AV1451 PET, but several more are planned. Magnetic resonance spectroscopy and Doppler
blood flow measurement were each included in only one clinical trial. There is a strong suggestion that the
inclusion of imaging biomarkers is increasing over time, as they were present in 25% of published studies
but are included in 53% of currently ongoing studies.

Serial structural MRI has, therefore, been the most widely used imaging outcome measure, with scans
repeated over a period ranging from 24 weeks to 2 years. Most studies have used 1.5-T magnetic
resonance, although some a mixture of 1.5T and 3 T. The outcome measures analysed most commonly
are whole-brain volume change and/or change in hippocampal volume. Structural MRI has proved sensitive
to change over time, but changes between placebo and treatment have not always been as expected.

For example, in some of the early immunotherapy studies serial brain volume loss was actually higher in
the treated (amyloid-lowering) groups,” a finding explicable in terms of greater amyloid removal but not
paralleling the accepted relationship between greater volumetric loss and worse disease progression.

Fludeoxyglucose PET has shown itself to be a sensitive marker of disease progression in studies over

6-18 months. In some studies, decreased glucose metabolism has been greater in placebo groups.>6140
Amyloid imaging is becoming an almost essential requirement, both for target engagement and as an
outcome measure, in clinical trials aimed at lowering brain amyloid. Its use was particularly important in
the bapineuzumab studies,'® as clear differences in brain PiB retention could be demonstrated between
placebo and actively treated groups, demonstrating to some extent target engagement, despite no effect
on clinical outcome measures. This study was particularly interesting because whole-brain volume change
was similar between groups, so not sensitive to the effect of amyloid lowering (although paralleling the
lack of change in clinical measures). Perfusion single-photon emission computerised tomography, although
a well-validated marker, has been used in only one Phase Il study and is unlikely to be a useful biomarker
for the future given the much greater sensitivity, wider availability and similar cost of fludeoxyglucose PET.

Electrophysiological and functional imaging markers have not been well studied in AD trials, despite the
fact that they have potential for greater sensitivity to change over shorter temporal periods than structural,
metabolic or amyloid imaging. Only three studies (of which two have completed) have used EEG, although,
interestingly, both showed a change in EEG in the treated group.**'® There are too few data to draw any
conclusions, but both EEG (and magnetoencephalography) and functional MRI merit further investigation
and validation in future studies, especially those undertaken over short treatment periods (4—26 weeks).

Cerebrospinal fluid biomarkers can also capture information on tau and amyloid, and show a relationship
to changes on imaging. Advantages of CSF include the ability to capture both amyloid and tau in a single
measure, and the fact that it is relatively cheap to collect compared with imaging. Disadvantages include
still considerable and largely unexplained variability between sites in results, the loss of any spatial (regional
brain) information about pathology, a relatively indirect relationship to brain changes, the need for an
invasive lumbar puncture and the inability to capture information provided by some imaging modalities
(e.g. structural MRI).

In conclusion, around one-third of disease modification studies have used imaging biomarkers as outcome
measures, with an increasing proportion over time. Serial structural MRI remains the most widely used
and best-validated biomarker, and robustly demonstrates disease progression in untreated AD subjects.
For example, it can be measured in a study to show that improvement in cognition is related to disease
modification via a reduction in atrophy, rather than just a symptomatic change, and it does not require all
participants to undergo MRI.

Metabolic PET has also been widely used and demonstrates sensitivity to change in untreated patients, and
may be of particular interest for compounds that are purported to influence glucose or energy metabolism.
More specific ligands, including those for amyloid and tau, are now available and are becoming increasingly
validated as outcome markers. Longitudinal changes in amyloid PET, and most likely in tau PET (although
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this remains to be demonstrated), will be expected to be less sensitive to change over shorter periods than,
for example, serial MRI. However, they will be essential to include in some studies of disease modification in
AD, depending on the mechanism of action of the compound under study, to show target engagement.

Cerebrospinal fluid and blood biomarkers

Champion: Robert Perneczky, Reader in Cognitive Impairment and Dementia,

Imperial College London

Recently revised diagnostic guidelines for AD emphasise the use of biomarkers, heralding a paradigm shift
towards a more biological definition of the disorder. Currently available biomarkers offer added diagnostic
accuracy in certain situations, but their performance in terms of early diagnostic sensitivity and specificity
does not fully live up to the desired standards. The hope for disease modification as well as technological
advances in biomarker discovery fuel the search for biological indicators of the AD pathophysiological
process, which can be used to identify neurodegeneration independently of its clinical manifestations.
Ideally, such a biomarker, alone or in combination with other markers, would distinguish between
individuals with and without AD pathology independently of the clinical symptomatology. Individuals with
asymptomatic early AD would probably benefit most from interventions aiming to prevent further neural
damage to maintain their independence, ability to work and fulfilment of social roles. Furthermore,
pathophysiological markers may also offer the added benefit of directly assessing response to treatment
options that target core processes of AD pathogenesis. The application of novel therapeutics with
potentially significant side effects could thereby be restricted to patients with biological evidence of
treatment response in line with the notion of personalised medicine. However, biomarker evidence of
treatment efficacy should not replace clinical evidence of patient benefit.

Currently available AD biomarkers can generally be grouped into two categories. The first category comprises
markers that indicate the type of pathology present, including CSF levels of amyloid-B (AB) 42, total tau (T-tau)
and phosphorylated tau (P-tau)181 and PET tracers of fibrillar amyloid such as flutemetamol, florbetapir,
florbetaben and PiB. The second category consists of markers that provide information on the topography of
pathological changes, such as MRI and fludeoxyglucose PET. The diagnostic accuracy of the aforementioned
biomarkers to distinguish between AD dementia and physiological ageing is high in selected patient cohorts,
recruited at specialised centres and, therefore, enriched with relatively pure AD cases. However, the clinical
usefulness of available biomarkers is limited when it comes to the identification of early or atypical AD cases,
especially in unselected populations.

The sensitivity and specificity requirements set out in the consensus report of the Working Group on
Molecular and Biochemical Markers of AD** are rarely met when fluid biomarkers are compared with
autopsy results. Little is known about the ability of biomarkers to identify AD pathophysiology in
asymptomatic individuals. Studies in carriers of pathogenic mutations have shown that biomarkers can
become abnormal many years before the onset of clinical symptoms. In addition, longitudinal observations
in cognitively healthy older people have demonstrated that an AD-typical CSF biomarker profile is
associated with greater cognitive decline. However, it is unclear how accurately current biomarkers can
predict future dementia and the time of onset in individuals who have no symptoms. Furthermore, AB
immunisation trials show that markers of AD pathophysiology show changes even if no clinical benefit is
present, which limits their usefulness as study end points or surrogate measures (even though they may be
useful to show target engagement).

Our systematic review confirms that the three established markers Ap42, T-tau and P-tau181 are also the
most widely used markers in AD dementia clinical trials. CSF levels were measured in 51 out of 125 (41%)
studies, whereas 35 out of 125 (28%) studies reported blood levels. Even though AD fluid markers are
useful for diagnosis to ensure that studies have AD cases with true AD pathology, and to measure target
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engagement, their usefulness as outcome measures is limited based on the available evidence. They are
therefore not recommended as core outcomes for dementia clinical trials.

Champion: Gill Livingston, Professor of Psychiatry of Older People, University

College London

Neuropsychiatric symptoms or behavioural and psychological symptoms of dementia are the symptoms of
abnormal mood, disturbed behaviour, thinking or perception, which become more common as dementia
progresses from mild to moderate so that each individual with dementia will almost inevitably develop
neuropsychiatric symptoms at some point during the illness.*

Although neuropsychiatric symptoms are almost universal if individuals are considered throughout the
course of the disease, individuals with mild to moderate dementia occasionally have no neuropsychiatric
symptoms and frequently have no clinically significant symptoms. For example, 94% of participants with
dementia in a study designed to be representative of people with AD had one or more neuropsychiatric
symptoms, but only 74% had clinically significant symptoms.** Similarly, a study of newly diagnosed
patients with AD found that 78% had neuropsychiatric symptoms and 59% had clinically significant
symptoms.*® As people with mild to moderate dementia may not have any or clinically significant
neuropsychiatric symptoms and, therefore, have no potential for these to improve, if the underlying
disease is modified, this floor effect means that effective treatments for disease modification would require
hugely increased samples size to show a significant effect on neuropsychiatric symptoms.

Neuropsychiatric symptoms are common and contribute significantly to decreased quality of life for
patients with dementia, caregiver burden and care home admission.** These are therefore very important
symptoms and we would like to encourage their measurements to understand what a disease-modifying
treatment is doing in important domains. It is also important to recognise that neuropsychiatric symptoms
can sometimes be influenced by social factors (e.g. care and relationships around a person). Therefore,

if neuropsychiatric symptoms are being measured, studies would need to account for whether social or
relational factors external to the intervention might be influencing this, possibly through measurement in
control and intervention groups.

We will use the opportunity afforded by our systematic review of the literature in this field, PPl and
consensus conference to make recommendations for which instrument to use.

Desirable characteristics of measures

1. We prespecified that potential measures must have some form of validation and reliability in the
population to be tested. This particularly includes content validity for neuropsychiatric symptoms
(i.e. not only reliability and concurrent validity but that the measure covers neuropsychiatric and only
neuropsychiatric items rather than include, for example, ADLs or memory). In addition, these items
should be neuropsychiatric symptoms found in dementia rather than, for example, symptoms
of schizophrenia.

2. We measured how often they had been (or are being) used. Ideally, they would have been used often,
as this is a measure of how an instrument is valued, how practical it is and how much it is likely to be
used in practice. The frequency of use in disease-modifying trials to date is summarised in Table 12.

3. Neuropsychiatric symptoms can be considered in terms of severity or frequency. Some scales cover only
one of these. Knowing the frequency without the severity or vice versa means that the scale is less
useful in measuring change. This is because the symptoms may improve either by being of reduced
frequency or severity, or one of these dimensions may improve while the other deteriorates. Both
dimensions are important characteristics and are often used in a summary score in an instrument, and
this is desirable.
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4. The time taken should not be too long as the instrument would be part of a package ideally, but not
essentially. In addition, the minimal clinically important difference should have been calculated and it
should be translated into different languages.

Our systematic review has identified nine measures that have been used to detail the range of
neuropsychiatric symptoms in disease-modifying trials in dementia, detailed in Table 72. These are the
Neuropsychiatric Inventory (NPI),%¢ Brief Psychiatric Rating Scale (BPRS),?*° Alzheimer’s Disease Assessment
Scale-Non Cognitive scale (ADAS-Noncog),'”* CERAD's Behavioural Rating Scale for Dementia,?' the
Revised Memory and Behaviour Problems Checklist,?*” Dysfunctional Behaviour Rating Instrument,?*
Behavioural Pathology in Alzheimer’s Disease (BEHAVE-AD),*° Nurses’ Observation Scale for Geriatric
Patients®*® and Plutchik Geriatric Rating Scale.**®

Measure of individual neuropsychiatric symptoms

There are also some measures that have been used to consider individual neuropsychiatric symptoms

(e.g. agitation®' and depression) but these are too specialist to recommend for all trials of disease modification
as no specific symptom is common enough to measure individually, unless the object of the study is to change
it. The NPI was the most commonly used measure and is being used most often currently. It is valid and reliable,
and measures both frequency and severity. It has good reliability statistics and sensitivity to change. It takes
slightly less time than CERAD and, possibly, BEHAVE-AD (10-20 minutes). The minimal clinically important
difference has been calculated as 8 points.**? It has also been translated into Italian, Greek, Japanese, Korean,
Mexican, Polish, Spanish and Dutch.'76%7

The measures included that only assess the severity of symptoms are:
® BEHAVE-AD - sensitivity to change in moderate and severe dementia, but unclear in mild dementia.
It takes 20 minutes to complete, and there are 26 items on a four-point scale. There was no floor or

ceiling effects. The questions ask about severity not frequency. It has been translated into French,
Swedish, German, Dutch, Spanish, Chinese and Korean.'’®

TABLE 12 Neuropsychiatric outcomes found

NP 38 30 8 11,756 10-20
ADAS-Noncog 7 7 0 792 20-25
BPRS 3 3 0 190 20
Nurses’ Observation Scale for Geriatric 2 2 0 454 3-5
Patients

CERAD'’s Behavioural Rating Scale for 1 1 0 486 20-30
Dementia

BEHAVE-AD 1 1 0 425 20
Dysfunctional Behaviour Rating Instrument 1 1 0 406 20
Plutchik Geriatric Rating Scale 1 1 0 178 5-10
Revised Memory and Behaviour Problems 1 1 0 168 10
Checklist

ADAS-Noncog, Alzheimer’s Disease Assessment Scale — Non-Cognitive scale; BEHAVE-AD, Behavioural Pathology in
Alzheimer’s Disease; BPRS, Brief Psychiatric Rating Scale; NPI, Neuropsychiatric Inventory.
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ADAS-Noncog — is commonly used (in terms of number of studies), but measures only the severity
of symptoms. It is long, taking around 20-25 minutes to complete. It is sensitive to change in
mild to moderate AD.

The measures included that only assess the frequency of symptoms are:

Nurses’ Observation Scale for Geriatric Patients — it only covers 3 days, which may be too short a
period. It is commonly used (in terms of patient numbers), but measures only the frequency of
symptoms. It is rapid to complete and has test—retest validity.

CERAD's Behavioural Rating Scale for Dementia — is reliable and valid, and sensitive to change in

mild to severe dementia. Takes 20-30 minutes to complete and is designed for mild to moderate
dementia. It measures frequency but not severity, and has been translated into French and Spanish.'’®
Dysfunctional Behaviour Rating Instrument — only measures frequency.

Content includes other domains:

BPRS — only measures severity and is designed for general psychiatric patients (e.g. includes blunted
effect and concerns about physical illness).

Revised Memory and Behaviour Problems Checklist — incorporates memory problems in its total and,
therefore, is not a pure test of behaviour. This may be why it is the least used.

Plutchik Geriatric Rating Scale — is validated in geriatric inpatients who are not necessarily those with
mild to moderate dementia. It incorporates sensory impairment, social isolation and activities, and is
therefore not a good measure of behaviour.

In summary, neuropsychiatric symptoms should not be core measures in dementia modification studies
but, as they are very important, many studies may wish to measure them. We recommend the NPI for the
reasons outlined above.

Champion: Gail Mountain, Professor of Health Services Research, University

of Sheffield

The main rationale for applying ADL measures in disease-modifying studies is to assess changes in
participant abilities to undertake functional activities following an intervention, with scores providing an
estimation of deterioration or improvement. Such measures can include basic ADLs such as washing,
dressing and toileting and complex or instrumental ADLs (IADL) such as cooking, shopping and money
management. Newer measures are also taking into account other daily activities such as engagement with
social and leisure activities.

The systematic review identified 12 measures that have been applied in disease-modifying studies:

1. Alzheimer’s Disease Cooperative Study Activities of Daily Living Inventory (ADCS-ADL) (34 studies:
28 studies published, six ongoing; 11,500 participants)

2. Alzheimer’s Disease Functional Activity and Change Scale (ADFACS) (two studies: two published;
350 participants)

3. BADL (five studies: three published, two ongoing; 1117 participants)

4. Dependence Scale (three studies: three published; 3343 participants)

5. Disability Assessment for Dementia (DAD) (12 studies: 10 published, one protocol and one ongoing;
2914 participants)

6. Functional Activities Questionnaire (two studies: two ongoing)

7. Interview for Deterioration in Daily Living Activities in Dementia (two studies: two published;
219 participants)

8. Katz ADL (four studies: three published and one protocol; 185 participants)
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9. Lawton IADL (eight studies: seven published and one protocol; 1125 participants
10. Nuremberg ADL (three studies: three published; 530 participants)
11. Personal Self-Maintenance Scale (PSMS) (three studies: three published; 429 participants)
12. Video Recorder Home Behavioural Assessment (one published; 48 participants).

Initial considerations

1. The ADCS-ADL and ADFACS are both derived from the work of the Alzheimer’s Disease Cooperative
Group and have the same primary reference.?®® The author has now confirmed that the ADFACS is a
version of the ADCS-ADL developed by one of the team (Rachelle Doody, Baylor College of Medicine
Medical Center), who has since participated in studies led by Douglas Galasko (University of California
San Diego Medical School) using the ADCS-ADL.

2. Lawton IADLs and the PSMS are derived from the same authors and are frequently used in
combination, thereby spanning both ADLs and IADLs.

3. The Video Recorder Home Behavioural Assessment has only been applied in a single study and,
therefore, has been discounted.

This leaves nine measures for consideration. The following four measures have been used most frequently:

1. ADCS-ADL
2. DAD

3. Lawton/PSMS
4. BADL.

The Dependence Scale has been used in only three studies, but with a large number of participants.

Alzheimer’s Disease Cooperative Study Activities of Daily Living Scale

There is a 19-item scale for basic ADLs and a 23-item IADL scale, which includes reading, leisure activities
and basic chores. The measure has good test—retest reliability (assessed in four studies), 28628929223 g
sensitive for use with people with mild to moderate dementia and sensitive to change in three out of four
studies.?®®2°" It has been translated and validated in several European languages.

Disability Assessment for Dementia

The 40-item measure was developed for use with people with different severities of AD living in the
community. It can be applied in 15 minutes by a clinician interviewing the carer or by a trained observer
rating performance. It determines whether or not the person with dementia needs help to initiate,
organise, plan and perform in 10 ADL and IADL areas (including leisure activities). Content validity and
reliability has been demonstrated independently®' and by the measure developers,®' and there are
reportedly no floor or ceiling effects.?0"3%

Lawton Instrumental Activities for Daily Living/Personal Self-Maintenance Scale

These two measures were originally developed for use with non-cognitively impaired older people and can
be used separately or in combination. The PSMS contains six domains of basic ADL functions (toileting,
bathing, feeding, dressing, mobility and physical ambulation), rated from 0 to 1. The Lawton ADL has
eight IADL domains (ability to use the telephone, shopping, food preparation, housekeeping, laundry,
transport, managing medications and finance) rated on a scale from 1 to 5. Both can be completed in a
short (5- to 10-minute) interview with the person with dementia, as well as through a proxy.*' There are
questions regarding the extent of sensitivity with dementia.®*'“* It has also been noted that this ADL
measure has a ceiling effect.®’

Bristol Activities of Daily Living scale

This 20-item questionnaire is used to measure abilities in both ADLs and IADLs by people in the early stages of
dementia, using proxy report.?® Face validity is determined by carer agreement regarding important items.
BADL has good content and construct validity, but there are different views regarding test-retest reliability.?'4>*
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Dependence Scale

The Dependence Scale comprises 13 items, completed with an informant. It was designed to identify

the level of required care. Iltems range from need for reminders or advice to undertake IADL/recreational
activities to needs for assistance with basic ADLs and need for supervision. The final four items in the
measure are concerned with needs for interventions to maintain basic function (catheterisation/tube
feeding). The developer of the measure was able to demonstrate good psychometric properties and
sensitivity to dementia progression, but this has not been replicated.?®® In addition, given the wide range of
items within the measure, dependency at different stages of dementia is estimated by very few items.

The following measures are less frequently applied.

Interview for Deterioration in Daily Living Activities in Dementia

This is designed to assess both basic ADLs and IADLs in community living people with dementia, with both
initiative to perform tasks and performance being assessed. The 33 items are assessed on a seven-point
scale.®" It was initially designed for use in a 15-minute carer interview, but there is now a self-complete
version for the carer.

Functional Activities Questionnaire

This 10-item measure solely comprises IADL items, including travel and recreation, each being assessed on
a six-point scale by an informant. It is valid for use only with people with mild dementia and has been used
to distinguish between MCI and dementia.

Katz Activities of Daily Living

This measures independence in basic activities of older adults and is not dementia specific. Included items
are bathing, feeding, dressing, toileting, transferring, continence and bathing, with rating being
independence or dependence. The results from application of the Katz are highly correlated with MMSE
scores,** and it is sensitive to dementia progression.

Nuremberg Activities of Daily Living
The Nuremberg Activities of Daily Living is for use with people with severe dementia in a residential setting
and, therefore, should not be considered for mild to moderate dementia.

Conclusions and recommendations

Only five of the most frequently applied instruments measure ADLs; the Dependence Scale includes items
to measure dependency. All are for use with people with mild to moderate dementia apart from the PSMS
and the Dependence Scale. All are dementia specific apart from the Lawton/PSMS measures.

The shortlist is:

1. DAD

2. Bristol ADL

3. Lawton ADL/PSMS
4. ADCS-ADL.

Although the ADL outcome is very important and is necessary for regulatory purposes and definitive trials,
in some countries it is not core as it may change for other reasons than a change in dementia. However,
we would encourage its inclusion and based on use and psychometrics the following measures

are recommended:

1. DAD is the most often used for community living people and has an observation option

2. Lawton ADL/PSMS is the only measure that includes self-completion; however, this may not be reliable
in terms of the answers given.
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Champion: Sube Banerjee, Professor of Dementia, Brighton and Sussex Medical School
Health-related quality of life (HRQol) is a multidimensional concept that reflects the individual’s subjective
perception of the impact of a health condition on everyday life.**® The science of developing instruments
that can measure HRQoL has grown during the past 30 years. Such measures are increasingly seen as a
useful complementary source of evidence of the value of impact throughout health care. They provide one
approach to the measurement of overall impact and, importantly, they generate an appraisal of the
subjective view of the individual affected. It has become clear that people with dementia have things that
positively and negatively influence the quality of their lives, and that they can report these.*7%**

However, measuring HRQoL in people with dementia is difficult. In any type of dementia there are
disorders of memory, attention, communication, insight, judgement and behaviour, all of which might
impair the ability to complete measures of HRQoL. In addition, because of its progressive nature, what
works at one stage of dementia may not work later on as the disease becomes more severe. All this means
that instruments not developed for those with cognitive impairment will generally not work well in those
with dementia. Thus, the generic instruments available to measure HRQoL across different disease states
(e.g. the EQ-5D or Short Form Health Survey) do not work well in dementia.?®? For example, one study
found that 48% of people with dementia self-reported being in full health using the EQ-5D questionnaire,
with no problems on any dimension.?® Disease-specific measures of HRQoL in dementia have therefore
been developed.?5746%4¢2 The field is one that has developed rapidly, and there has been progressive
improvement in methodology and measurement during the past 15 years.

There has been an underlying assumption in much of the literature until quite recently that HRQoL must
necessarily decrease as dementia becomes more severe. From the outside, it might seem counterintuitive
that HRQolL could do anything other than drop with increasing cognitive impairment and activity limitation.
In this case there would be limited value in measuring multiple variables that all vary predictably together,
rather than just measuring one (such as cognition). However, it now seems clear that activity limitation and
cognition do not have a simple or linear relationship with HRQoL in dementia.*®**% The data suggest that
there is the possibility of good quality of life at all stages of dementia and that there are individuals with
poor quality of life at all stages of the illness who may therefore benefit from interventions to improve
quality of life in dementia. This does not mean that improving cognition would not cause an improvement
in HRQoL. Woods et al.?”? looked in detail at data from a trial in which a psychological therapy had both a
positive impact on HRQoL and a positive effect on cognition. In that study there were no cross-sectional
associations between severity of dementia and HRQoL. This makes clear the limitations of using a profile
approach, with HRQoL being more than the sum of the discrete measures used.

Depending on the specific questions being investigated, HRQoL can be a primary or secondary outcome in
itself. The focus here is the evaluation of disease-modifying medication in mild to moderately severe AD,
and it is unlikely that HRQoL would be used as a primary outcome measure in any Phase Il or pivotal
Phase Ill study. However, the measurement of HRQoL is an obligatory part of the economic evaluation of
emerging health technologies or interventions. In cost-utility analyses, quality-adjusted life-years (QALYs)
are used to measure the impact of an intervention on both quality and quantity of life. Quality of life is
measured by using health-state values that are scored using preference information typically gained from
a representative sample of the general population. Generic preference-based measures of health, such as
the EQ-5D, discussed previously in this section, are widely used as a means of generating health-state
values for use in the calculation of QALYs. Given the debate around the extent to which generic
preference-based measures fully capture aspects of quality of life associated with some medical conditions,
and that the validity of using generic preference-based measures in dementia is uncertain, there has been
interest in developing preference-based measures from condition-specific measures to target medical
conditions more effectively in terms of HRQoL. Recent developments of the DEMQOL system allow the use of
a dementia-specific instrument to be used in cost-effectiveness analyses of interventions in dementia.*6¢46#
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The systematic review identifies one generic measure of HRQoL, the EQ-5D, and two measures of
disease-specific HRQoL that have been and are being used in evaluations of potentially disease-modifying
compounds in AD. The information on their use is summarised in Table 13.

An assessment of the relative merits of the two disease-specific systems in terms of their psychometrics is
presented in Table 14. This enables a comparison of the two instruments with earlier instruments and
shows that the current instruments are a significant advance on the earlier methodologies.

The main points from this analysis are as follows:

the QOL-AD is older and has been used more widely, particularly in the USA

the DEMQOL system development process was stronger in psychometric terms

the quality of development and subsequent data on DEMQOL-Proxy is symmetrical with that of the
self-report versions, unlike the QOL-AD

there are questions about the validity of the framing of the questions in the proxy-rated QOL-AD,
which are not present for DEMQOL-Proxy

the QOL-AD is less time-consuming for patients by 5-10 minutes

there are relatively few data on responsiveness published for either, although because of the
DEMQOL's longer form, development process and framing, it confers theoretical advantages in
sensitivity to change

in economic evaluations DEMQOL has advantages because of the unique programme of work
developing it as a preference-based measure with no additional burden to respondents or researchers.

In summary, there is a need for broad measures of overall impact of interventions in dementia but
nonetheless, although important, it is not a core measure in disease modification. We are now at a stage
in which HRQoL in dementia can be measured with instruments specifically designed to do so. It appears
that cognition (or activity limitation) is not the same as HRQoL and is in fact a rather poor proxy for it.
HRQoL should be measured as and for itself. It is complementary to the measurement of discrete specific
outcomes, and a rational approach to measurement would ensure that both sorts of instrument were
completed in evaluation of interventions in dementia. It is therefore not core but health decision-makers,
such as the National Institute for Health and Care Excellence, place high value on such data when
reimbursement decisions are being made. This is likely to include a generic quality-of-life measure, but a
dementia-specific quality-of-life measure will be more likely to be valid. If one is used the current evidence
suggests that it should be the DEMQOL.

Champion: Bob Woods, Professor of Clinical Psychology of Older People, Bangor University
The development of global assessments of outcome in relation to disease-modifying treatments in the
field of dementia may be seen as a rational response to the wide-ranging effects of the dementias.

Use of measures of HRQoL in published and ongoing studies

Number of studies 5 9 4
Studies published 4 7 1
Studies ongoing 1 2 3
Number of participants 4084 3341 399
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TABLE 14 Summary of psychometric properties of HRQoL instruments by gold standard criteria

Instrument
Pleasant Events QOL-AD DEMQOL

Psychometric Progressive Schedule - Alzheimer's ——
properties Deterioration Scale Disease Patient Patient
Conceptual model 0 + ++ 0 +++ .
Acceptability 0 0 ++ 4+ ++ ++
Reliability
Internal consistency 0 0 +++ +++ +++ 4+
Test-retest +++ 0 +++ ++ +++ +++
Inter-rater reliability 0 0 NA 0 + +
Validity
Content + 0 +++ +++ +++ +++
Criterion related 0 0 0 0 ++ ++
Construct
Convergent validity 0 + 4+ o+ 4+ 4+
Discriminant validity 0 0 0 0 ++ ++
Known groups + 0 +++ 0 +++ +++
differences
Experimental intervention 0 0 0 0 ++ ++
Factor analysis 0 0 + + + +
Responsiveness 0 0 + + + +
Respondent burden 0 ++ o+ 4+ 4+
Cultural and language 0 0 ++ ++ ++ 44+
adaptations
Economic evaluations 0 0 0 0 4+ +4+
Health state classification 0 0 0 0 +++ +++
Preference-based 0 0 0 0 +++ +++
measures
Population values 0 0 0 0 +++ +++

0, no evidence or not tested; +, some limited evidence; ++, some good evidence, but some aspects do not meet criteria or
some aspects not tested/reported; +++, good evidence; NA, not applicable.

Diagnostic criteria have highlighted the presence of difficulties in multiple domains, including memory
and other cognitive impairments, changes in day-to-day function and changes in behaviour. An outcome
measure that is able to encompass the range of domains affected and, accordingly the range of potential
targets for change, may have advantages over multiple measures, each evaluating a single domain.
Specifically, if a treatment is an effective disease-modifying agent, but different aspects of the condition
are improved in different individuals, for example through differences in disease progression or symptom
expression, a global measure may reflect this through its combination of multiple domains. Global
measures also have the potential to combine multiple perspectives, with input from caregivers and the
person with dementia informing a global rating, again reflecting the reality of a condition that has effects
beyond those reported by the person with the diagnosed condition.

© Queen'’s Printer and Controller of HMSO 2017. This work was produced by Webster 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.

83



Our literature search identified 10 global outcome measures in the included studies. These could be
grouped into three distinct types: global rating scales, dementia staging instruments and clinician impression
of change interviews. One of the staging instruments, the Clinical Dementia Rating scale (CDR) had been
used in 48 studies. The Clinician Impression of Change interviews had been used in 35 studies altogether,
with each of the five global rating scales being used in four or fewer studies.

The five global rating scales identified each included a number of domains, typically without a clear
rationale for how each domain might contribute to any total global outcome score. Among the earliest of
these scales was the Blessed Dementia Rating Scale, comprising a total of 22 items. These cover three
domains, rated in an interview with an informant: everyday activities (eight items), ADLs — eating, dressing,
toilet (three items) and personality changes (11 items). The scale does not specifically include cognitive
items, but is often used with the Blessed Dementia Information, Memory and Concentration Test, a brief
cognitive test. Completion of the Sandoz Clinical Assessment Geriatric Scale is based on an interview with
the person with dementia and on observation. The 19 domains (which fall into five factors) include aspects
of cognition (‘confusion” and mental alertness), self-care ability, mood (e.g. anxiety, fatigue) and behaviour
(e.g. hostility, ‘bothersome’, irritability, unsociability). The Gottfries—Brane—Steen Rating Scale for Dementia
is similarly completed from a semistructured interview with the person with dementia and observation,
and comprises subscales measuring intellectual (12 items), emotional (three items), ADLs (primarily items of
self-care) (six items), and behavioural and psychological symptoms of dementia (six items). The most recent
of these global rating scales, the Dementia Severity Rating Scale (DSRS),*** is designed for completion by a
carer, with 12 domains ranging from cognitive aspects such as memory, orientation, speech and language,
and the ability to make decisions, through higher-level functional abilities such as social and community
activity, home activities and responsibilities to basic functions (e.g. personal care and cleanliness, and
control of urination and bowels). Rikkert et al.*®® comment from their systematic review of dementia
staging scales that the reliability (inter-rater, intra-rater and internal consistency) of the DSRS and the
Gottfries—Brane—Steen scales are well established, but that evidence for their validity in staging severity of
dementia has not been studied, although our review identified a report of sensitivity of change for each
scale. The focus of the DSRS on ratings by a family carer, without external moderation, may introduce bias
related to factors such as carer stress and depression.

Our review identified two staging scales for dementia severity that have been used as outcome measures:
the CDR and the Global Deterioration Scale. The CDR is based on an interview with the person with
dementia and caregivers, covering six domains: memory, orientation, judgement and problem-solving,
community affairs, home and hobbies and personal care. An algorithm is used to combine the ratings of
each domain into an overall stage categorisation, ranging from ‘no dementia’ to ‘severe dementia’, usually
on a five-point scale (although extended versions are available). The algorithm does not weight different
domains equally, although interestingly in many of the trials using the CDR, an unweighted ‘sum-of-boxes’
score is used, presumably to increase the range of scores. The Global Deterioration Scale has seven stages
(three being ‘pre-dementia’) and is intended to be used with measures of cognition and functional ability.
Rikkert et al.*¢® comment on the strong support for the reliability of the CDR and for its discriminant
validity (including with the sum-of-boxes scoring). Our review suggested that the CDR shows sensitivity to
change, whereas the evidence for both reliability and sensitivity to change of the Global Deterioration
Scale is more limited.

The third group of outcome measures has two additional features. First, they bring to bear the judgement
of an experienced clinician in combining the different domains, balancing the significance and relevance of
specific areas of strength and impairment in each case. There is no predetermined algorithm or a simple
summation of scores across domain; the clinician simply rates their ‘impression’ of the person’s situation,
taking into account all available sources of information. Second, at follow-up assessments, the clinician’s
task is to rate how much change there has been since the baseline assessment, using detailed notes taken
at that time to assist this judgement. The final outcome is then a score on a seven-point scale ranging
from ‘marked worsening’ to ‘very much improved’. This overcomes the potential weakness of the staging
instruments in that they would not be sensitive to change within what may in practice be quite a broad
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severity category, such as ‘mild dementia’, missing clinically significant change. The emphasis on change
and being able to focus on changes of most importance to the individual are commendable features of
these scales. It should be noted that they would only be suitable for studies that are double blind; in a trial
of a non-pharmacological intervention where the participant is aware of the treatment being received,
maintaining the blindness of the assessor would be impossible to guarantee.

Our review initially identified three scales of this type: the Clinical Global Impressions Scale, the Alzheimer’s
Disease Cooperative Study — Clinical Global Impression of Change and the Clinician’s Interview-Based
Impression of Change plus Caregiver Input (CIBIC+). However, for this purpose they may be viewed as a
single entity. They are completed following a semistructured interview, with both the person with dementia
and a caregiver. Four major categories are covered in the interview: (1) ‘general’ including relevant history
(and at follow-up assessments changes since baseline), (2) cognitive function, (3) behaviour and (4) ADLs.
Each category is divided into domains, with probe questions suggested for each domain. After completing
the interview, the clinician is able to consult all available information, including cognitive tests such as the
MMSE or ADAS-Cog carried out on that visit. Inter-rater reliability would be a key issue for these measures,
which are so dependent on the clinician’s judgement, but there appears to be little evidence to support
this,*®® although there is better evidence of retest reliability. Sensitivity to change has been demonstrated in
at least one study in our review.

Of the three types of approach to global assessment, both staging and impression of change outcome
measures have merits, in combining different aspects through algorithms or clinical judgement, whereas
the multiple domain rating scales do not offer advantages over carrying out a specific assessment of each
of the included domains. The potential for the CIBIC+ to be sensitive to individual trajectories of change is
attractive, in view of the diversity of profiles of function of people even with the same type of dementia.
The CDR, which has been the most widely used staging scale, shows good reliability and has demonstrated
sensitivity to change. Disease-modifying treatments should have a demonstrable influence on the rate of
progress through the stages of dementia reflected by the CDR. However, it should be noted that, if the
sum-of-boxes score is used, this places it in the same category as the multiple domain rating scales.

Discussion

Cognition

It was agreed that cognition is a core domain. Any recommended cognitive outcomes should show reliable
detection of decline in cognition, which the ADAS-Cog and MMSE have both been shown to do. They are
also the most commonly used and validated outcomes. The PPl consultation emphasised that patients dislike
failing in tests of cognition and it was recommended that to improve the experience of cognitive tests in the
future timed measures which estimate cognitive processing speed should be considered, although they
would need validating, including looking for clinical significance and calculating the minimal clinically
important difference. The ADAS-Cog is longer, but if more sensitive to change then it may need fewer
participants than a trial powered on the MMSE. However, the ADAS-Cog has a problem when there are lots
of missing data.

Recommendation
Overall, for cognition we recommend the MMSE or ADAS-Cog, as they are the best-available measures.

Imaging
Imaging is important; however, changes in imaging and cognition are not always highly correlated;
between-group differences may show mechanism of change as well as disease modification.

Magnetic resonance imaging is the most sensitive imaging technigue to change, and because of this may
need fewer participants to still be fully powered, as well as to be able to see changes over 1 year.
MRI changes, therefore, can be conducted in a subgroup of participants in disease modification trials.
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This means that, for example, it would be unnecessary to exclude from a study all patients who do not
tolerate MRI, are unable to travel or who have a pacemaker. However, volumetric MRI does not always
show expected changes in terms of atrophy (e.g. if amyloid is removed, then the volume may go down in
treated patients), but does show changes, which is important.

Recommendation

The recommendation of the consensus conference was that serial structural MRI was the core biological
marker that has utility to monitor disease progression. There is rapid innovation of biomarkers and this
recommendation may change in the future.

Fluid makers

The four types of biological markers were discussed, as was how fluid biomarkers for AD are more advanced
than other illnesses. However, CSF examination is expensive as people may need to go to hospital as a day
case. Importantly, they are not helpful biomarkers for disease modification — a meta-analysis showed that
changes in putative biomarkers of Ap42 are not related to change in the MMSE*° — but they can be useful in
aiding diagnosis.

Recommendation

It was agreed that currently CSF level does not have a role as an outcome measure for disease
modification studies in dementia and, therefore, we do not recommend a fluid biomarker as part of the
core set.

Neuropsychiatric symptoms

There was debate around whether or not neuropsychiatric symptoms should be a core domain. Not every
individual with dementia, particularly in the early stages, will have neuropsychiatric symptoms, and if they
do they may not be clinically significant, meaning that, if they are measured, no difference may be found.
Problematic behavioural symptoms may also be measured in measures of global functioning or quality

of life.

However, neuropsychiatric symptoms were considered to be core by many members of the group as
symptoms increase with the progression of dementia severity. If a disease-modifying treatment was found,
they would want behaviour to improve, or at least not decline. If cognition improved, but neuropsychiatric
symptoms increased, potentially as a side effect of a pharmacological intervention, then this would be an
important outcome to identify. The group judged this to be important but not core to every future study
of disease modification as many people with mild dementia do not have any neuropsychiatric symptoms;
if this was a core or primary measure it might lead to a false-negative finding.

Recommendation

We recommend that the NPI should be used to measure neuropsychiatric symptoms, as it includes
frequency and severity of symptoms and has appropriate psychometric properties, but this is not a
core outcome.

Activities of daily living

Function, in terms of ability to complete everyday activities, is often a driver of presentation. In the USA,
ADLs is a possible measure in disease modification, whereas in Europe it has been mandatory. It should
be measured by proxy, ideally as some people with dementia may underestimate any impairments,
although not all will. Some scales try to differentiate between the performance and initiation of ADLs,
and also may include that people with dementia may need prompting to complete ADLs.

Activity of daily living is being used less often in new disease modification trials as physical health

confounds it and it may not demonstrate change over 1 year. Most of the included ADL scales have good
psychometric properties, but sensitivity to change may be a problem and it may not measure what is
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relevant to mild to moderate dementia, and people from a range of backgrounds. Overall, it was therefore
decided that it is not core.

Recommendation
Overall, we recommend the DAD as it is the best-available dementia-specific measure of ADLs.

Quality of life

Quality of life is different from other domains, as people with severe dementia can have good life quality
and, thus, it is not a sensible primary outcome to measure disease progression. Nonetheless, it is a useful
measure, as it could record any negative or positive impact of pharmacological interventions.

As the EQ-5D is not dementia specific, it may not necessarily give an accurate reflection. In addition, as the
self-reporting of quality of life becomes worse over time, it is sensible to get a proxy report too so that
measures can be compared over the whole population in a trial.

It was also discussed how quality of life is important in Phase Il trials where economics need to be
measured for cost by a dementia QALY. The conference did not have the required expertise to discuss or
make recommendations about QALYSs.

Recommendation
We recommend the DEMQOL, which measures quality of life from both the person with dementia and
proxy perspectives, and from which QALYs can be calculated.

Global functioning

The group considered that global functioning could be an important measure as it encompasses several
domains and could replace ADLs. Either a staging or impression-of-change outcome measure should be
used, rather than a multidomain scale, with a staging instrument most favourably regarded.

Recommendation

We therefore recommend the CDR, as it has good psychometric properties. However, as the sum-of-boxes
score of the CDR is similar to a multidomain scale, we recommend the global functioning score, which
may be more appropriate.

Main findings

Although all domains are potentially relevant and important, cognition and biological outcomes are the
only two domains that were decided to be core by consensus within the group (i.e. they should be
measured in every trial of disease-modifying treatment in dementia). Overall, the group consensus was to
recommend either the MMSE or ADAS-Cog for cognition. For biomarkers, serial structural MRI currently
should be included as a core, but optional, outcome for individuals and used in a subset of participants.
If and when future biological markers become available, it would be necessary to have a clear ability to
measure progression if they were to be included.

There was debate about all other domains being core. Overall it was agreed that, although each domain is
important, ADLs, neuropsychiatric, quality of life and global are not core domains that should be selected

dependent on the type of study, and we have recommended the DAD, NPI, DEMQOL and CDR, respectively.

We also discussed the issue of informant-rated scales, and how the informant needs to have seen the
person regularly in the weeks prior to completing the scale, so, therefore, the availability of information for
each participant is required in study design.
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After the conference
With the core recommendations from the conference, we conducted a second electronic consultation with

the AS Research Network, the methods and results of which are detailed in Chapters 5 and 6. This additional
consultation confirmed the main recommendations from the conference.
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Chapter 8 Discussion

Findings

The main conclusions from the synthesis of the information at the consensus conference were that both
cognition and biological outcome measures should be included in the core set of outcomes, although all
domains are thought to be important. Most of the trials identified in the systematic review included only
participants with AD, so our recommendations are mainly for AD.

Cognition is included as a core domain because it is the fundamental symptom of dementia, and there
would be no purpose in modifying the underlying disease if this did not lead to cognition in an intervention
group being better than in a control group over time. The biological outcome measures are core as they are
the only way of being sure that the disease is being modified rather than the treatment being purely
symptomatic.

The PPI conclusions are that the most important consideration for people with dementia and their carers are
not what measures are used, but the overall burden of the study in terms of time, travel and inconvenience.

Recommendations of outcomes

Core domains

Within the cognitive domain, we recommend the use of either the ADAS-Cog or MMSE, as both have the
best psychometrics of the included measures. Cognitive measures were described as often distressing, by
both people with dementia and their families within the PPl consultation, as people are often aware that
they are deteriorating, although as cognition is a core symptom of dementia it not possible to avoid
measuring it. As one of the purposes of defining core measures is to make individual studies comparable
and meta-analysable, it would be helpful for a future study to formulate an algorithm to be able to
compare scores on both the ADAS-Cog and the MMSE and to consider developing algorithms specifically
for individual subtypes of dementia. This has recently been accomplished for the ACE-3 (Addenbrooke’s
Cognitive Examination — third edition)*’" and the MMSE (Professor Gill Livingston, University College
London, 4 April 2016, personal communication). This should be possible as a recently published study of
the longitudinal cognitive decline of mild to moderate AD participants in placebo arms of 20 trials found
the trajectories of the ADAS-Cog and MMSE to be similar.#” We have longitudinal data from an earlier
study in which 224 participants completed the ADAS-Cog and the MMSE and for whom, therefore, data
are available.*”

For biological outcomes it was agreed that serial structural MRI currently offers the best indication in a
biological outcome of disease progression, although it is not a perfect biomarker. As it would not require
as large a number as a cognitive outcome for satisfactory power, we recommend MRI as a core outcome,
but only as an optional part of the study. Therefore, people who want to be in the study but could not or
would not undergo MRI could be included. Some people are unable to undergo MRI because they have
a pacemaker or a fear of enclosed spaces or because it is too far for them to travel to the MRI scanner.
Thus, not wanting to undergo MRI should not put people off participating.

To power a full-scale trial on MR, an early paper recommends 200 participants per trial arm,*”* and a more
recent paper reduced this to 81 participants per trial arm.*”®> Despite needing a reduced number to power
a trial on MR, the potential costs of both baseline and follow-up scans in a group of 162 participants are
expensive. The commercial cost of MRI in research starts from £365.76, although the NHS tariff is around £110.
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Non-core domains

The assumption of a recommendation of a core set of outcomes is that measures can be added to it,

but none can be taken away. Although we do not judge the domains of ADLs, global, neuropsychiatric
symptoms and quality of life to be core, they are still important outcomes and their need to be included

as a chosen outcome depends on the specific focus of individual trials. We have made recommendations
about which measures we would recommend within each of these domains. In addition, a decline in social
engagement can be one of the most important outcomes in mild to moderate dementia. There are no
current measures for this in the literature in dementia, but one has been developed (Gill Livingston,
University College London, 10 May 2016, personal communication; Sommerlad et al.*’®).

We judge ADLs to be an important domain, as functional impairment increases as dementia progresses,

it is often one of the first areas where symptoms are noticed and many problems within families arise as
people with dementia become more dependent but do not want to accept help.*”” We recommend that
the measure used is a proxy measure as people with dementia can sometimes underestimate their functional
impairment, although sometimes they can be more accurate than a proxy (Linda Clare, University of Exeter,

25 May 2016, personal communication; Martyr and Clare*’®). As described in Chapter 6, Standardised
interviews, Activities of daily living, in view of the time taken, the acceptability and the psychometric properties,
we recommend that the DAD, a dementia-specific proxy ADL measure, is the best instrument to use.

Global outcomes are also important as they encompass and summarise the range of functions affected by
dementia, with a staging instrument thought to be better for disease modification trials than a multidomain
or clinician impression scale. For global outcomes we recommend the CDR, a staging instrument specific to
dementia, as it has the most satisfactory psychometric properties. In particular, we recommend the use

of the global CDR score over the sum of boxes, as using the sum of boxes makes the CDR more of a
multidomain scale rather than a staging one.

Neuropsychiatric symptoms are also an important domain, as most people with dementia will experience at
least one symptom over the course of their dementia. However, although important, they do not change in
line with disease progression; many neuropsychiatric symptoms are no worse or may improve as dementia
progresses from moderate to severe and, thus, the use of these symptoms to measure disease progression
might be misleading. They are distressing for people with dementia, their family and those around them,
and often lead to care home admission. Within this category we are therefore recommending that triallists
use the NPI, as this has acceptable psychometric properties in this domain and is the only measure included
in ongoing disease modification trials.

The domain of quality of life is important, as if, for example, a pharmacological intervention has a positive
impact on cognition, it is also possible that it would have a negative impact on quality of life, and then it
would be important to record this. From the conference we recommend using a dementia-specific measure,
the DEMQOL, as it has adequate psychometric properties and coverage of the domain. In addition, it can be
collected from both the person with dementia and a proxy.

It was suggested that we should have different outcomes recommended for different types of dementia,
particularly with cognitive tests, which are the most sensitive to the change within the specific cognitive
domain that is key to a particular type of dementia. However, because the majority of studies include only
participants with AD, it is not possible to make recommendations for the specific types of dementia. This is
something to be considered in future trials of disease-modifying drugs.

It was also suggested that we should have different core outcomes for different phases of trials (e.g. we
could recommend different measures within the domain for different phases of trials). However, the three

phases of trials do not always translate to non-pharmacological intervention trials.

We did not include outcomes that related solely to economics, carers or drug levels. Although all three
may be important outcomes in a disease modification trial, they are not necessarily core. Health economics
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is particularly relevant in Phase Il trials, requiring data on costs and QALYs. We also did not include
measures of side effects, which were mentioned across all three focus groups. These will always be
measured as they are as relevant as measuring how effective a pharmacological intervention is.

Recommendations around completing outcomes

To ensure that side effects are measured accurately, an informant may also need to participate in the
study. Having an informant for each participant would also be useful to ensure that, if the intervention is
pharmacological, it is taken in adherence with the protocol, as medication management can be difficult for
people with dementia, and often caregivers provide support.*’#4°

Informants are also often involved in the completion of outcomes on behalf of the person with dementia they
care for. There was discussion around who completes outcomes at both the PPl consultation and consensus
conference and, although it is important that people with dementia should be enabled to complete measures,
informal carers also need to be involved. This is due to the nature of dementia, including deterioration.
Although this can mean that people with dementia who wish to participate in research are excluded
because they do not have a defined carer, it is by definition the case that most people living with mild to
moderate dementia have someone helping to care for them in some capacity, although not necessarily
living with them.

As we are recommending some measures that are informant based, either partly or fully, there also needs
to be a way to standardise who the informant is that is completing outcomes. It is important to consider
how pragmatic researchers can and should be in their identification of an informant (e.g. does this have
to be a carer/can this be a neighbour/friend/health professional). An informant should also be the most
reliable person available, in terms of both the information they give and their ability to commit to the full
duration of the trial,*®" as when an informant is changed between study visits, the answers on outcomes
show greater variability than when the informant is the same.*? Future research should also consider how
to establish robust methods of using informant-supplied information for the completion of questionnaires,
and also how to supplement responses from participants, as this could be very useful in terms of ensuring
full data collection of all items and has the potential to expand the range of participants who can
contribute to this research area.

As part of the project, we also considered the practicalities of participants completing the core set of
outcomes, and how we can minimise any problems. We recommend that an outcome package at the very
maximum should take no longer than 90 minutes without a break for a person with dementia, which was
accepted by the people consulted within the PPl group. Researchers should aim for shorter time periods,
particularly dependent on the person’s comorbid health conditions and how they are on the day. The people
consulted at the focus groups also accepted that long assessments could take place over 1 day but be split
into several time periods, with breaks and refreshments, if necessary.

They also want researchers to be clear about why assessments are being done as this would allow them to
feel that their time is being well used. Despite giving informed or consultee consent at the beginning of the
trial, people are required to be reminded of participation and what it involves at the time the assessments
are happening. This is in line with process consent,*® which is the idea that consent runs throughout the
whole research process, not just at the start of the trial when informant consent is taken, and is of particular
importance in dementia research as a participant may lose capacity over the course of the trial period.

Patient and public involvement

A small but growing literature*®**% suggests that using qualitative methods to examine participant
perspectives can provide triallists with important insights that can inform the design and implementation of
clinical trials. A proactive approach to consider the design and development of clinical trials is needed at
this early stage in the development of potentially disease course-modifying treatments that respond to the
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wider challenges in the design and implementation of clinical trials, and also to understand the needs,
hopes and expectations of this patient population and their families.

The experiences and beliefs of our PPI group broadly reflect the wider literature. Reasons for refusals to
participate appear to vary according to the type of trial and the severity of treatment,*®’” with key factors
including inconvenience, difficulties with transport, too many clinic visits and time taken, as well as a
distrust of medicine or the hospital and worries about side effects.*®4% Much of the literature examining
trial participation has identified altruism, trust in recruiting clinicians and an expectation of personal benefit
as the main motivations for participation in trials.#%4°!

However, altruism may be overstated as a motivation for participants, and a small but increasing number

of studies using qualitative methods to examine the perspectives of clinical trial participants*®* ¢ have
concluded that patients participate in a clinical trial because they believe that they are receiving personalised
care. One study*® found that, even when participants recalled the involvement of chance, most also held
other coexisting (and sometimes contradictory) views about how and why they had been allocated to the
treatment or intervention and believed that they would receive the best treatment for them. Similarly, a
number of studies have identified that personal benefits, hope, access to the most effective treatment,** and
the enthusiasm and hopes of family and friends were often the driving force behind and key motivations for
participation.*° Such beliefs highlight the vulnerability of some groups and the risks that they are willing to
take if there is a chance of survival,*? and this may be an important factor for trials involving potentially
disease course-modifying treatments.

Future of biomarkers

Although outcomes, such as cognition, give an indication of clinical benefit, they do not necessarily
demonstrate if an intervention has disease-modifying properties, whereas a biomarker could.*** Change

in current biomarkers of AD, in particular, does not always translate to changes in disease, and the
improvement of current and development of new biomarkers are the key challenges in working towards a
disease-modifying treatment, even more so with the development of adaptive trial designs.’ Sensitive
biomarkers could enable trials of potential disease-modifying interventions to be shorter, as they would be
able to detect changes in disease progression; however, the development and validation of biomarkers
takes time.**®> The development of biomarkers for dementia, particularly AD, is a hugely innovative field,
meaning that it may be important to consider other biomarkers as core outcomes in the future if they are
objective and reliable enough to show a potential disease-modifying effect. Ultimately, the choice of a
biological marker depends, in a pharmacological study, on the compound being tested, and also the
resources available.

When biomarkers are to be used in disease modification trials, it is also important to consider the impact this
will have on participants’ willingness to take part in the research. From the PPl consultation, participants
were generally enthusiastic about potentially invasive biological tests, but did also highlight how they may
put off potential participants because of side effects, misconceptions and anxiety. They supported our
recommendation that MRI should be optional rather than compulsory, and indicated that this would make
them more willing to take part in a trial. As biomarkers develop, consideration will need to be given to
reducing the side effects of the biological techniques, particularly CSF examination, as 30% of people in
memory clinics report side effects, although very rarely are these serious or long-lasting problems.*%¢

Previous outcome recommendations
There have been previous recommendations related to the outcomes that should be used in disease

modification trials. The current US Food and Drug Administration guidelines for all types of clinical trials
for AD are that treatments must show efficacy on both a cognitive and a functional or global outcome
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measure.*” For disease modification trials, in particular, the US Food and Drug Administration draft
guidelines recommend that, as well as a benefit on clinical outcomes, a disease-modifying effect could be
shown via a reliable biomarker, or by an adaptive trial design, such as a randomised start design, that can
determine a long-lasting effect on disease course. Furthermore, the European Medicines Agency has
recently published draft guidelines around medical trials of treatments for dementia.**® These state that
disease modification should be demonstrated by a slowing decline of clinical symptoms and also be linked
to a change in validated biomarkers that reflect underlying disease pathology. These recommendations are
in line with, but not as detailed as, our recommendations. Around a decade ago, a European task force
reached consensus around a number of topics in dementia trials, including recommendations for the end
points of disease modification trials.***® They recommended measuring cognition, ADLs and global
functioning as core, and within the domains, respectively, recommended the measures of the ADAS-Cog,
ADCS-ADL and CDR sum of boxes.

Strengths and limitations

As part of the project, we have incorporated other research from members of our group around the
development of core outcome sets for dementia from perspectives other than disease modification.

The first is the recently published standard set of outcomes of what matters the most to people living with
dementia, developed by ICHOM.>®" The second is funded by the JPND, and was a project to develop a set of
core outcomes to be used in psychosocial intervention trials of dementia.>*>>°* We also used references
gathered for a project about non-pharmacological interventions for dementia. We conducted additional
searches on top of those specified in the protocol, including for ongoing trials on two clinical trial registries.

We conducted both e-mail and face-to-face consultations with people living with dementia and carers,

and gained a wide variety of views around completing outcomes from the 18 participants. Although the
feedback from the PPI group was very useful, we conducted focus groups only in three locations, and the
overall number of people consulted was small, even including the second e-mail consultation. In addition,

all participants were part of the AS Research Network and/or a dementia PPl group, and were knowledgeable
about dementia. Although this meant that they were able to give informed views, they did not cover

the possible range of opinions, and only one-third of the participants had experience of participating in
research. Furthermore, context makes a huge difference, and advocacy group members often have different
ideas from the patient and carers attending memory clinics. The background of participants can also
influence ideas, with the majority of those who participate in PPl being from middle-class backgrounds and
of white ethnicity and thus not necessarily reflective of wider society,*** which is a potential limitation within
our PPl sample. In addition, we did not conduct detailed, in-depth, open-ended interviews and, therefore,
the information we gained was limited. Although there were three research team members present in each
location, with differing backgrounds (so views were not filtered through a single researcher’s perspective),
we did not do formal and independent thematic analyses. With more time and funding we would like to
have further widened the consultation to include, for example, the clinical research nurses who often run
dementia trials.

Many of the opinions arising from this consultation were contradictory. Thus, people suggested that they
wanted more importance on interpreting scores within the context of an individual’s experiences and
individualised instruments with more detail, but also wanted testing to be of shorter duration with fewer
questions. Overall, it appeared that people were saying that they wanted to be recognised as a full person
with an illness rather than to be summed up by declining scores on questionnaires. This is an important
message for researchers, although most will think they do this already, as well as being the only acceptable
way for health professionals to practise. Contextual information is of great importance in clinical practice
and, although it should be considered in trials, it is of less relevance if participants have been randomised as
those in each group have been matched for individual differences.
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We included outcomes that are informant rated, which will limit people living with dementia taking part if
they do not have an informant available. We also included only outcomes that have been or are currently
being used in trials. Outcomes are not perfect and there may be better measures in the future. It has been
suggested that one problem for disease modification trials is that outcomes need to be very sensitive in the
early stages of dementia, when subtle and slow changes occur.** However, most people with dementia
do deteriorate cognitively over the period of trials, and drugs which modify the disease need to be able to
show a clinically important difference in cognitive deterioration, which would be seen in current measures.
This may not be true of MCl, but this was not part of the study presented here.

This project was delivered in 6 months with a very limited budget, so we included only, as specified in

the brief, mild to moderate dementia. We cannot make recommendations for disease modification trials
involving other stages of dementia, such as severe, prodromal or mild cognitive impairment. Work has been
completed around more appropriate measures to be used in other stages, such as those with dementia living
in long-term care.>® Similarly, we are unable to make recommendations for separate types of dementia,
such as vascular or frontotemporal dementia, as most of the trials included only participants with AD. This is
potentially a limitation of the outcome set for use in disease modification trials not focusing on participants
with AD; although as AD is the most common type of dementia, the outcome set would reflect those most
affected. If, and when, a disease modification treatment for AD is found, this could significantly decrease the
burden of dementia on public health by up to 50%, although more work is needed to address the disease
modification of the less prevalent types of dementia and reduce the burden of these.>%

We have also not had time or resources to consult with regulators and pharmaceutical industries; however,
we have plans to do this in the future, possibly through collaboration with Alzheimer’s Research UK.
Similarly, we did not consider economic measures as outcomes and did not include health economists on
our team. This was because of the limitation in time and resources and the commissioning brief. Our
recommendations did not consider the financial cost in detail although it was mentioned in the discussion.
We did not attempt a cost analysis but are aware that MRI is expensive. If there are better biological
measures in the future this recommendation will be superseded.

We included the highest standard of trials, RCTs and then CCTs, that compared the intervention with a
control or another intervention. This means that we will have missed early-stage disease modification trials,
in which the dosage and safety are the main focuses, rather than the efficacy from the comparison of
interventions with each other or control groups. Despite including both ongoing and published trials, we
may also have missed a number of trials that have been completed but not yet published in an academic
journal article, whether a protocol or the study results. We did, however, conduct a large-scale systematic
review, screening 22,918 references, in the hope of picking up the majority of relevant trials. Most of the
trials included were conducted in English-speaking countries, with a large proportion conducted solely or
partly in the USA. We included many trials from countries where the native language was not English as
long as the trial was reported in English, and have reported whether or not validation of the measures has
been carried out in other languages, but are unable to make definitive recommendations about measures
in other languages. We excluded 30 full-text articles because they were not available in English.
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Chapter 9 Conclusions

t present there are 81 different outcome measures used across disease modification trials, if we

include published and ongoing trials. These include 72 questionnaire- or interview-based outcomes
and nine techniques for measuring biological markers. This illustrates the importance and difficulty of the
development of a consensus about a core set of the best available measures in allowing the comparison
and combination of disease modification trials.

The main conclusions from the synthesis of all the information at the consensus conference were that
cognition and biological markers are the only core outcome domains. For cognition we recommend the
ADAS-Cog or MMSE, and for a biological marker we recommend using MRI as an outcome, which is
optional for participants. This means that those who are unable or do not wish to undergo MRI can

still participate. Other biological outcome markers would be appropriate depending on the proposed
mechanism of action of the therapy, and selecting a universal set of biomarker outcome measures for all
studies was not possible. We have also made outcome recommendations for the important, but non-core,
domains of ADLs, global functioning, neuropsychiatric and quality of life, respectively, recommending the
DAD, CDR, NPl and DEMQOL.

We have reached our conclusions and recommendations through discussion at the consensus conference
based on the psychometric properties and suitability of the outcomes found within the systematic review,
in discussion with expert researchers and clinicians, and informed by the voluntary sector and patients and
families. We also considered the practicalities of the completion of the core outcome set, including timing,
breaks, travel and if the person with dementia and/or an informant completes the measures.

As the recommended measures are currently the best available, we expect that additional or alternative
outcome measures may supersede the current core set, particularly for biological markers where there is
considerable current research. The principles on which we have made our choices are laid out here and
they will not change.

Recommendations for future research

The recommendations throughout this report are in the most part for AD; therefore, there is a need to
extend the development of core outcome sets for other dementias. As we are recommending the use of
either the ADAS-Cog or MMSE, which are the most commonly used cognitive outcomes in the included
disease modification trials, and we wish to be able to directly compare scores on each item, it would be
useful to develop an algorithm to directly compare scores on both. Patients also feel that they are failing in
tests of cognition as they notice their deterioration over time. It was suggested that timed measures, which
estimate cognitive processing speed, should be further developed and validated against other measures,

so that they can be considered in terms of clinical significance and minimal clinically important difference.
These would mean that patients would be able to complete cognitive scales where they would not feel like
they were failing.

We are also recommending measures that are partly or fully rated by informants, so it would also be useful
to consider ways of making informant data more robust, including thinking about who the most appropriate
informant is. We did not make any economic recommendations; however, future research could consider
both QALYs and cost data.

Through PPl we gathered a wide variety of feedback about outcomes and trial participation; however, this
was not a full qualitative study and only a small number of people participated, which highlights the need
for further qualitative research. This could also include consultations with trial staff, such as clinical research
nurses, and to see how those that administer outcomes can influence participants’ attitudes towards them.
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Appendix 1 MEDLINE (via OvidSP) search
strategy

Search strategy

exp Alzheimer Disease/

exp Dementia, Vascular/

exp 'Pick Disease of the Brain'/

exp Dementia, Multi-Infarct/

exp Cognition Disorders/ or exp Dementia/
dement*.mp.

alzheimer*.mp.

(lewy* and dement¥*).af.

multiple infarcts.mp.

. exp Supranuclear Palsy, Progressive/

. (pick adj5 disease).mp.

. 'Frontotemporal Dementia’.mp. or exp Frontotemporal Dementia/
. (park* and dement*).af.
.Tor2or3ord4or50or6or7or8or9or10or11ori2ori3
. exp '‘Outcome Assessment (Health Care)'/
. ‘outcome’.mp.

. 'instrument’.mp.

. 'measure’.mp.

. outcome*.mp.

. instrument*.mp.

. measure*.mp.

. 16or170r18or 19 or 20 or 21

. intervention.mp.

. therap*.mp.

. trial*.mp.

. 23 or24 or 25

. control*.mp.

. 22 0or26o0r27

. limit 28 to english language

O Nk wN =

NNNNNNNNNN=2 22 a2 o
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Appendix 2 Disagreements on exclusion of
full texts

The raters disagreed on the inclusion of four full texts.

For the first paper,® across the three raters there were two exclusions and one inclusion, with disagreement
about the trial’s aim being symptomatic or disease modification. After looking at a second paper (within the
database) that was referring to the same trial,?® it was much clearer that the aim of the trial was disease
modification, so we agreed by consensus to include the first paper.

For the second paper, there was disagreement between raters — two raters excluded and one included —
and we agreed to exclude, as it was a conference abstract.>”’

The third and fourth paper referred to the same trial,>?® and across the three raters there was one include,
one undecided and one exclude. The raters could not reach a consensus, so we consulted with Gill Livingston
who decided it should be included as the intervention was aiming to change neuronal dysfunction in AD.
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Appendix 3 List of excluded studies and reasons

for exclusion

TABLE 15 Excluded studies and reasons for exclusion (n =748)

Aarsland D, Ballard C, Walker Z, Bostrom F, Alves G, Kossakowski K, et al. Memantine
in patients with Parkinson’s disease dementia or dementia with Lewy bodies:
a double-blind, placebo-controlled, multicentre trial. Lancet Neurol 2009;8:613-18

AbbVie. NCT02573740 Safety, Tolerability and the Effects on Cerebrospinal Fluid
Spectrin Breakdown Product-145 Levels of ABT-957 in Subjects With Mild Alzheimer’s
Disease and Mild Cognitive Impairment. URL: https://clinicaltrials.gov/ct2/show/
NCT02573740 (accessed 29 January 2016)

Adair JC, Knoefel JE, Morgan N. Controlled trial of N-acetylcysteine for patients with
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Adami M, Scarpini E, Bruno G, Zappala G, Richarz U, Gaudig M, et al. Cessation versus
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2011;1:5794

Adamus WS, Leonard JP, Troger W. Phase | clinical trials with WAL 2014, a new
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Agid Y, Dubois B, Anand R, Gharabawi G. Efficacy and tolerability of rivastigmine in
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Aguglia E, Onor ML, Saina M, Maso E. An open-label, comparative study of
rivastigmine, donepezil and galantamine in a real-world setting. Curr Med Res Opin
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Aguirre E, Spector A, Hoe J, Russell IT, Knapp M, Woods RT, et al. Maintenance
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randomised controlled trial of Maintenance CST vs. CST for dementia. Trials
2010;11:46
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Appendix 4 Information sheet for focus group
participants

Summary of Research:

What is the problem being addressed?

In the UK, the numbers living with dementia are expected to rise to over a million people
with dementia by 2020. There are currently no disease modifying treatments available
for the common dementias, and our research knowledge and funding on dementia
lagging behind other major diseases such as cancer or heart disease. The National
Institute of Health Research (NIHR) has identified the area of disease modification in
dementia as important, particularly in the mild and moderate stages, and are supporting

trials evaluating potential disease modifying treatments.

However, across previous and current disease modification trials various measurements
of outcome are used, making it difficult to compare trials of the same or different types
of potential treatments in modifying the disease course of dementia. A standardised set
of the most valid and appropriate outcome measures for use in disease modification
trials in dementia would improve the efficiency of future trials, and enhance the
interpretation of data across studies; enabling meta-analyses combining small data sets

that could inform practice.

What does this study aim to do?

The aim of this project is to identify outcome measures for all disease modification trials
in mild (including early) and moderate dementia. This is in order to report which
outcomes are used in trials, and to assess the frequency of outcome use. We will then
examine validation measures and use this information to determine possible
standardised ‘core set’ of health outcome measures for trials of disease modification
treatments in mild and moderate dementia. We will consult with focus groups from the
Alzheimer’s society and then present possible measures at a consensus conference to
decide upon agreed measures. This will allow direct comparison of future trials of such
treatments and will shape and optimise the design of future NIHR and other funders’

dementia trials.

Why is the research needed now?

The National Institute of Health Research (NIHR) has already identified this as an

important area of research. Current trials are developed, funded and set up without any

liaison between the trial teams with different choice of outcome measures so that these

cannot be compared. Researchers do not agree on which measures should be used. Use
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of an agreed set of outcome measures would improve efficiency. This applies to both
drugs and non-pharmacological interventions so that the efficacy of, for example,

exercise or diet changes, could be compared to new drugs.

Study Design

There are four stages to this project.

1. Use of current knowledge:
We will use any relevant data from existing systematic reviews by co-applicants of the

group, including reference lists, to inform the design of this study and avoid duplication.

2. Systematic review:

We will conduct a brief systematic review of literature available to date. The review will
focus on trials involving people with mild to moderate dementia, aiming to develop a
disease modifying therapy. We will exclude studies set in a care home, as very few
people resident in care homes will have mild to moderate dementia, and studies where
all patients have severe dementia. We will also exclude outcomes that are qualitative,
economic, only about carers or those where there are no validation data in people with
mild to moderate dementia published or known to the group. This review will inform a
list of most frequently used trial measures, including information about the therapy
under investigation, the acceptability of the test and the length time associated with the

measure.

3. Patient and Public Involvement (PPI consultation):
We will conduct three to four focus groups, in partnership with the Alzheimer’s Society
involving people with dementia, and family carers, to assess which of the included

outcomes are most important and appropriate to both people with dementia and carers.

4. Consensus conference:

Towards the end of the project all researchers involved in the study will be invited to a
consensus conference. This meeting will agree a core set of outcomes to be
recommended for use in NIHR applications for trials of disease modification in mild to

moderate dementia.

Why have you been invited to take part?

NIHR Journals Library
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An important part of this research is to seek the advice of people with dementia and
carers on the measures and tests used during clinical trials. You have been invited to
participate in a focus group as you have direct experience of dementia as part of the

third stage of the project.

You do not have to take part, and if you do decide to join a focus group you are free to
withdraw at any time. If you withdraw during the research, we will ask to use the
information you gave during any group you have attended, unless you request that it is

destroyed.

What will happen during the focus group?

The focus groups will last between 2 and 2.5 hours. The discussion will be recorded and
transcribed - recordings will be destroyed after transcription. All your contributions

will be strictly confidential.
Expenses and refreshments will be provided for all focus group participants. We will
also offer you a £30 voucher as a token of our appreciation of you giving up your time to

take part.

What are the possible benefits of taking part?

There will be no direct benefit but your experience and knowledge could influence
future trials to help provide more consistent clinical trials in dementia and thus improve

knowledge of the effect of disease modifying treatments.

Are there any risks involved?

We don’t anticipate any harm as a result of taking part. However, discussions about
research participation may raise potentially distressing subjects relating to medical
testing. A trained clinician will be part of the meeting and support will be available if any

aspect of the discussion causes distress.

Further Information

The dissemination policy:
We will draft a press release with the UCL media office and the Alzheimer’s Society. We
have previously worked together in disseminating published work of interest in

dementia and have had results in national, international and local press as well as
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interviews on TV and the radio. The communications departments of the institutions to

which the expert group members belong will be invited to help disseminate the findings.

Approval by ethics committees

This project will not be using individual or identifiable patient data, so we do not
envisage ethical problems in the carrying out of this research. We have not required
research ethics committee permission as the data is in the public domain and we are not
engaged in any primary research. We will draw conclusions about outcomes. We will
discuss with our research team if any of the interventions included in the review raise

ethical dilemmas, and discuss these in the final report.

Further Questions

If you have any further questions about this research, please contact

Anna Grinbergs-Saull (Research Engagement Officer, Alzheimer’s Society)

Lucy Webster (Research Assistant, UCL Division of Psychiatry)

NIHR Journals Library



DOI: 10.3310/hta21260 HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 26

Appendix 5 First e-mail consultation

Thank you again for taking part in a focus group as part of the Core Outcomes for
Dementia project. Discussing the measures used during clinical trials with you was very
helpful and your thoughts and ideas will make a hugely valuable contribution to the final

report.

As discussed after your meeting, [ would like to ask for your advice on the report we will
be submitting in two weeks, summarising our discussions. This will be presented at a
conference with the co-applicants from the study to ensure that your views are included
in the final recommendations for future trial design. The aim of the conference is to
produce a list of ‘core’ outcomes, to be adopted by all future trials. It is important to
ensure that this list is feasible and acceptable to people with dementia. So, I would
particularly like to know what you think of the package of measures we have suggested
at the bottom of p3, and how often you think the combined measures could be taken

(e.g. all tests during one day a year or different tests every few weeks).

If you would be willing to help in this stage of the project, please read the attached
report and send me your answers to the following questions by next Wednesday 30th
March. I am sorry to give such a short time, this is because we need to finalise the report

before the conference, which is taking place the following week.

1. Do you agree that biological measures are the main core outcome measure for
dementia? If not, please suggest which measure you prefer.

2. Do you agree that a potential combination of measures should include biological,
cognitive and behavioural tests?

3. Are there any other combinations of tests that would be feasible for people with
dementia? Are there any measures that should not be used together?

4. Do you have any other comments on this report?

Many thanks again for participating in this project. If you have any questions, please

don’t hesitate to contact me.
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Appendix 6 Second e-mail consultation

[ am writing to invite you to take part in a consultation, as part of a research project we

are supporting through our research partnerships programme.

Core Outcomes for Dementia

The National Institute of Health Research (NIHR) HTA funded project, Core Outcomes for
Dementia, is led by Prof. Gill Livingston at University College London, and involves a
large multi-disciplinary team from around the UK. This is a 6 month project collating
data on how results have been measured from all clinical trials over 30 years, looking
for disease modifying treatments for dementia. That is, treatments that alter the
underlying brain changes rather than the symptoms. The aim of the whole project is to
develop a consensus on the ‘Core’ set of measures that should be used in these trials in
the future. This will make it easier to compare or add together the results of different

trials.

The research team conducted a systematic literature review to find the different
outcome measures that trials have used in dementia research to test whether a therapy
or drug was successful. These included cognitive tests, biological tests, behavioural
measures and quality of life measures. We then spoke to people affected by dementia to
find out if the measures identified by the research were acceptable and feasible. The
recommendations made by people affected by dementia are summarised in the attached

focus group report. This also gives an overview of the outcome measures we discussed.

The final stage was a consensus conference, which brought together the views of people
affected by dementia and research experts to try to decide which measures should be
core (used in all future trials). Those present at the conference recommended that
cognitive measures should be considered ‘core’, with others used depending on the aim
of each trial. As a secondary measure, researchers suggested that MRI scans should be

used only with small groups of people, not for all participants in a trial.

How can you be involved?
To help the production of the final report, we would like to ask for your advice and
feedback on the results of the conference, as well as the report on our focus group

meetings. We would particularly like to know your thoughts on the following questions:

1. Do you agree that cognitive tests (e.g. memory, language, logic) should be the

core measure in dementia research?
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2. Researchers suggested that MRI scans are important, but should be optional for
trial participants. This would mean that not everyone in a trial would have an
MRI - only those who agreed to it. What do you think of this suggestion?

3. Based on your experience, do you agree that a 1.5 hour time limit should be set
for completing a set of measures or tests?

4. Do you have any additional comments to add to the discussion summarised in
the Focus Group Report? (e.g. on the acceptability of different measures, or the

general recommendations for research)

If you would like to take part in this project, please send me your responses by Monday
25t April. Your feedback will be anonymised and incorporated into the final report sent

to the NIHR in June.
[ have attached an information sheet on the project to give you some more information

on the research. If you have any questions about this project, please don’t hesitate to

contact me.

NIHR Journals Library
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Appendix 7 List of consensus conference
attendees

Twenty-seven attendees:

Sube Banerjee
Frances Bunn
David Challis
Georgina Charlesworth
Alison Evans

Katie Featherstone
Chris Fox

Claire Goodman
Anna Grinbergs-Saull
. Derek Groskreutz

. Rob Howard

. Roy Jones

. Louise Lafortune

. Sallie Lamb

. Gill Livingston

. Esme Moniz-Cook
. Gail Mountain

. John O'Brien

. Robert Perneckzy

. James Pickett

. Charlotte Roberts

. Justine Schneider

. Sasha Shepperd

. Clare Surr

. Jo Thompson-Coon
. Lucy Webster

. Bob Woods.
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