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Dementia - assessment, management and support
Guideline committee membership and NICE technical team

Context

Dementia is a term used to describe a collection of symptoms including memory loss,
problems with reasoning and communication, and a reduction in a person's ability to carry
out daily activities such as washing, dressing and cooking. The most common types of
dementia are: Alzheimer's disease, vascular dementia, mixed dementia and dementia with
Lewy bodies. Dementia is a progressive condition, which means that the symptoms will
gradually get worse. This progression will vary from person to person and each will
experience dementia in a different way — people may often have some of the same general
symptoms, but the degree to which these affect each person will vary (Dementia Gateway,
Social Care Institute for Excellence).

A report published by the Alzheimer’s Society found that in 2013 there were approximately
815,000 people living with dementia in the UK. If current trends continue, this number is
expected to increase to 1,143,000 by 2025. In England, the National Dementia and
Antipsychotic Prescribing Audit found that approximately 31,000 people were newly
diagnosed with dementia in 2011. This is an increase of 8% between 2006 and 2011.

The Alzheimer’s Society report found that in 2013 the total cost of dementia in the UK was
estimated to be £26.3 billion. Of this, approximately £4.3 billion consists of health care, and
approximately £10.3 billion consists of social care. The remaining £11.6 billion accounts for
estimated unpaid care contributions.

Why is it needed?

Providing care and support is very complex, because of the number of people living with
dementia and the variation in the symptoms each person faces. This has led to considerable
variation in practice. Areas that pose particular challenges for services and practitioners may
include:

¢ coordinating care and support between different services
o what support carers need, and how this should be provided
o staff training.

This guideline makes evidence-based recommendations aiming to support these areas of
practice.

Dementia also has significant costs for health and social care services. Because of this, it is
important to ensure that people living with dementia can get the care and support they need,
and that services provide this in an efficient and cost-effective way.

In addition, new methods for diagnosing and assessing dementia have been developed.
Amyloid imaging techniques have been licensed for use in the UK, and new evidence is
available for cerebrospinal fluid examination. There is also evidence on different approaches
to assess and diagnose dementia subtypes. The guideline makes new recommendations on
dementia diagnosis, based on a review of the latest evidence.

What does it cover?

This guideline addresses how dementia should be assessed and diagnosed. It covers
person-centred care and support, tailored to the specific needs of each person living with

© NICE 2018. All rights reserved. See Notice of rights.
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dementia. As part of this, it can help professionals to involve people living with dementia and
their carers in decision-making, so they can get the care and support they need. It also
addresses care coordination and staff training, and how dementia may impact on the care
offered for other conditions.

The guideline does not cover every aspect of dementia care or support, or areas where
recommendations would be the same for people with or without dementia. It focuses on
areas where:

o there is variation in practice, and enough evidence is available to identify what works best

¢ people living with dementia need different care and support to people in the same
situation who do not have dementia.

How has it been developed?

This guideline has been developed by a multidisciplinary guideline committee, using an
extensive review of research evidence. To ensure that the committee had the necessary
social care expertise, a subgroup of social care practitioners was recruited to develop
recommendations in this area.

Given the costs of dementia and the financial pressures facing health and social care
services, the committee focused on making recommendations in areas where there is good
evidence available. This will help services make the most of limited resources. For areas with
a lack of evidence, the committee has made recommendations for future research (on health
and social care topics) to address gaps in the evidence base. Future updates of the guideline
will look at any relevant new research that has been published.

Some recommendations are made with more certainty than others. We word our
recommendations to reflect this. In the sections on interventions we use 'offer' to reflect a
strong recommendation, usually where there is clear evidence of benefit. We use 'consider’
to reflect a recommendation for which the evidence of benefit is less certain. For more
information see making decisions using NICE quidelines.

How does it relate to statutory and non-statutory
guidance?

The guideline complements existing legislation and guidance. It describes how services and
professionals can provide high-quality care and support.

The Prime Minister’s Challenge on Dementia 2020 sets out the UK Government's strategy for
transforming dementia care within the UK. The aims of the strategy include:

e improving diagnosis, assessment and care for people living with dementia

e ensuring that all people living with dementia have equal access to diagnosis

e providing all NHS staff with training on dementia appropriate to their role

e ensuring that every person diagnosed with dementia receives meaningful care.

Since the 2006 NICE guideline on dementia was developed, key new legislation has been
implemented. The Care Act 2014 created a new legislative framework for adult social care,
and also gives carers a legal right to assessment and support.

© NICE 2018. All rights reserved. See Notice of rights.
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Relevant legislation and statutory guidance

NHS England (2015) Accessible Information Standard
Health and Social Care Act 2008 (Requlated Activities) Regulations 2014

Department of Health (2014) Care Act 2014: Statutory Guidance for Implementation

Department of Health (2014) Positive and Proactive Care: Reducing the need for
restrictive interventions

Health and Social Care Act 2012

Mental Capacity Act 2005

Relevant policies and non-statutory guidance

Department of Health (2014) NHS Outcomes Framework 2015 to 2016
Department of Health (2014) Adult Social Care Outcomes Framework 2015 to 2016
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Strength of recommendation

Some recommendations can be made with more certainty than others. The Guideline
committee makes a recommendation based on the trade-off between the benefits and harms
of an intervention, taking into account the quality of the underpinning evidence. For some
interventions, the Guideline committee is confident that, given the information it has looked
at, most patients would choose the intervention. The wording used in the recommendations
in this guideline denotes the certainty with which the recommendation is made (the strength
of the recommendation).

For all recommendations, NICE expects that there is discussion with the patient about the
risks and benefits of the interventions, and their values and preferences. This discussion
aims to help them to reach a fully informed decision (see also ‘Patient-centred care’).

Interventions that must (or must not) be used

We usually use ‘must’ or ‘must not’ only if there is a legal duty to apply the recommendation.
Occasionally we use ‘must’ (or ‘must not’) if the consequences of not following the
recommendation could be extremely serious or potentially life threatening.

Interventions that should (or should not) be used — a
‘strong’ recommendation

We use ‘offer’ (and similar words such as ‘refer’ or ‘advise’) when we are confident that, for
the vast majority of patients, an intervention will do more good than harm, and be cost
effective. We use similar forms of words (for example, ‘Do not offer...”) when we are
confident that an intervention will not be of benefit for most patients.

Interventions that could be used

We use ‘consider’ when we are confident that an intervention will do more good than harm
for most patients, and be cost effective, but other options may be similarly cost effective. The
choice of intervention, and whether or not to have the intervention at all, is more likely to
depend on the patient’s values and preferences than for a strong recommendation, and so
the healthcare professional should spend more time considering and discussing the options
with the patient.
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Methods

This guideline was developed in accordance with the process set out in ‘Developing NICE
guidelines: the manual (2014)’. There is more information about how NICE clinical guidelines
are developed on the NICE website. A booklet, ‘How NICE clinical guidelines are developed:
an overview for stakeholders, the public and the NHS’ is available. In instances where the
guidelines manual does not provide advice, additional methods are used as described below,
organised by study type.

Evidence synthesis and meta-analyses

Where possible, meta-analyses were conducted to combine the results of quantitative
studies for each outcome. For continuous outcomes analysed as mean differences, where
change from baseline data were reported in the trials and were accompanied by a measure
of spread (for example standard deviation), these were extracted and used in the meta-
analysis. Where measures of spread for change from baseline values were not reported, the
corresponding values at study end were used and were combined with change from baseline
values to produce summary estimates of effect. These studies were assessed to ensure that
baseline values were balanced across the treatment groups; if there were significant
differences at baseline these studies were not included in any meta-analysis and were
reported separately. For continuous outcomes analysed as standardised mean differences,
where only baseline and final time point values were available, change from baseline
standard deviations were estimated, assuming a correlation coefficient of 0.5.

Evidence of effectiveness of interventions

Quality assessment

GRADE was used to assess the quality of evidence for the selected outcomes as specified in
‘The guidelines manual (2014)'. Where RCTs are available, these are initially rated as high
quality and the quality of the evidence for each outcome was downgraded or not from this
initial point. If non-RCT evidence was included for intervention-type systematic reviews then
these are initially rated as low quality and the quality of the evidence for each outcome was
downgraded or not from this point.

Individual RCTs, cohort studies and case-control studies were quality assessed using the
CASP RCT, cohort study and case-control checklists, respectively. Each individual study was
classified as being either at low, moderate or high risk of bias based on that assessment.

Methods for combining intervention evidence

Meta-analysis of interventional data was conducted with reference to the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins et al. 2011).

Where different studies presented continuous data measuring the same outcome but using
different numerical scales (e.g. a 0-10 and a 0-100 visual analogue scale), these outcomes
were all converted to the same scale before meta-analysis was conducted on the mean
differences. Where outcomes measured the same underlying construct but used different
instruments/metrics, data were analysed using standardised mean differences (Hedges’ g).

A pooled relative risk was calculated for dichotomous outcomes (using the Mantel-Haenszel
method).

19


http://www.nice.org.uk/guidelinesmanual
http://www.nice.org.uk/guidelinesmanual
http://publications.nice.org.uk/how-nice-clinical-guidelines-are-developed-an-overview-for-stakeholders-the-public-and-the-nhs-pmg6f/nice-clinical-guidelines
http://publications.nice.org.uk/how-nice-clinical-guidelines-are-developed-an-overview-for-stakeholders-the-public-and-the-nhs-pmg6f/nice-clinical-guidelines

—_—
QWO NOOTPR,WN -

RGN
N —

-
w

14

15
16
17
18
19
20
21
22
23
24

25
26

27

3.2.3

Dementia - assessment, management and support
Methods

Fixed- and random-effects models (der Simonian and Laird) were fitted for all syntheses, with
the presented analysis dependent on the degree of heterogeneity in the assembled
evidence. Fixed-effects models were the preferred choice to report, but in situations where
the assumption of a shared mean for fixed-effects model were clearly not met, even after
appropriate pre-specified subgroup analyses were conducted, random-effects results are
presented. Fixed-effects models were deemed to be inappropriate if one or both of the
following conditions was met:

¢ Significant between study heterogeneity in methodology, population, intervention or
comparator was identified by the reviewer in advance of data analysis. This decision was
made and recorded before any data analysis was undertaken.

e The presence of significant statistical heterogeneity in the meta-analysis, defined as
12240%.

Meta-analyses were performed in Cochrane Review Manager v5.3.
Minimal clinically important differences (MIDs)

The Core Outcome Measures in Effectiveness Trials (COMET) database was searched to
identify published minimal clinically important difference thresholds relevant to this guideline,
and this list was supplemented by any additional MIDs found through studies included in the
guideline. Identified MIDs were assessed to ensure they had been developed and validated
in a methodologically rigorous way, and were applicable to the populations, interventions and
outcomes specified in this guideline. In addition, the Guideline committee were asked to
prospectively specify any outcomes where they felt a consensus MID could be defined from
their experience. In particular, any questions looking to evaluate non-inferiority (that one
treatment is not meaningfully worse than another) required an MID to be defined to act as a
non-inferiority margin.

MIDs found through this process are given in Table 1. For other continuous outcomes not
specified in the table below, no MID was defined.

Table 1: Identified MIDs

BADLS 3.5 Howard R, Phillips P, Johnson T, et al. Determining the
minimum clinically important differences for outcomes in the
DOMINQO trial. Int J Geriatr Psychiatry 2011; 26: 812—-817.

IDDD 5 Meeuwsen EJ, Melis RJF, van der Aa GCHM. Effectiveness of
dementia follow-up care by memory clinics or general
practitioners: randomised controlled trial. BMJ 2012;344:€3086.

MMSE 1.4 Howard R, Phillips P, Johnson T, et al. Determining the
minimum clinically important differences for outcomes in the
DOMINQO trial. Int J Geriatr Psychiatry 2011; 26: 812—-817.

NPI total score 8 Howard R, Phillips P, Johnson T, et al. Determining the
minimum clinically important differences for outcomes in the
DOMINQ trial. Int J Geriatr Psychiatry 2011; 26: 812—817.

QolL-15D 0.03 Koivisto AM, Hallikainen |, VIimki T, et al. Early psychosocial
intervention does not delay institutionalization in persons with
mild Alzheimer disease and has impact on neither disease
progression nor caregivers’ well-being: ALSOVA 3-year follow-
up. Int J Geriatr Psychiatry 2016; 31: 273—283.

QoL-AD 3 Meeuwsen EJ, Melis RJF, van der Aa GCHM, et al.
Effectiveness of dementia follow-up care by memory clinics or
general practitioners: randomised controlled trial. BMJ
2012;344:e3086.
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BADLS: Bristol Activities of Daily Living Scale

IDDD: Interview for deterioration in daily living activities in dementia
MMSE: Mini-mental State Examination

NPI: Neuropsychiatric Inventory

QoL-15D: 15D health related quality of life instrument

QoL-AD: Quality of life in Alzheimer’s disease instrument

For standardised mean differences where no other MID was available, an MID of 0.2 was
specified by the committee, corresponding to the threshold for a small effect size initially
suggested by Cohen et al. (1988). For dichotomous outcome measures, the committee
agreed that any changes in mortality, entry to long stay care and the proportions of people
achieving a clinically meaningful improvement would themselves be clinically meaningful,
whilst for other measures an MID interval of 0.8 to 1.25 was used.

The committee noted that the MIDs identified for specific outcome scales were all based on
the level of short-term change needed to make a meaningful difference to an individual, and
this made interpretation difficult when applied to mean differences between groups,
particularly because dementia is a highly heterogeneous condition and therefore it would be
expected there would be considerably between individual variability in the level of response
to an intervention. Additionally, it would be likely that smaller MIDs would be found for these
outcomes in cases where the effects of interventions persist in the longer-term. Therefore, it
was agreed the above MIDs would not be used to downgrade for imprecision, with the line of
no effect being used instead, but they would be taken in to account by the committee as
parts of their discussions as to whether the findings of a review were clinically meaningful.

When decisions were made in situations where MIDs were not available, the ‘Evidence to
Recommendations’ section of that review should make explicit the committee’s view of the
expected clinical importance and relevance of the findings. In particular, this includes
consideration of whether the whole effect of a treatment (which may be felt across multiple
independent outcome domains) would be likely to be clinically meaningful, rather than simply
whether each individual sub outcome might be meaningful in isolation.

GRADE for pairwise meta-analyses of interventional evidence

The quality of the evidence for each outcome was downgraded where appropriate for the
reasons outlined in Table 2

Table 2: Rationale for downgrading evidence for intervention studies

Risk of bias The quality of the evidence was downgraded if there were concerns about the
design or execution of the study, including concealment of allocation, masking,
loss to follow up using intervention checklists in the NICE guidelines manual
(2014)

Inconsistency The quality of the evidence was downgraded if, after appropriate pre-specified
sensitivity analyses were conducted, there were remaining concerns about
inconsistency of effects across studies: occurring when there is variability in
the treatment effect demonstrated across studies (heterogeneity).

This was downgraded either if important differences were found between
populations, interventions and/or comparators across studies included in a
meta-analysis, or if there was significant unexplained statistical heterogeneity,
assessed using the |2 statistic, where 12 2 40% was categorised as serious
inconsistency.
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Methods
Indirectness The quality of the evidence was downgraded if there were concerns about the
population, interventions and outcomes in the included studies and how
directly these variables could address the specific review question.
Imprecision If MIDs other than the line of no effect (1 corresponding to meaningful benefit;

1 corresponding to meaningful harm) were defined for the outcome, the
outcome was downgraded once if the 95% confidence interval for the effect
size crossed 1 MID, and twice if it crossed both the upper and lower MIDs.

If an MID was not defined for the outcome, or the line of no effect was specified
as an MID, it was downgraded once if the 95% confidence interval for the
effect size crossed the line of no effect (i.e. the outcome was not statistically
significant), and twice if additionally the sample size of the study was
sufficiently small that it is not plausible any realistic effect size could have been
detected.

In situations where data was included, but only p values were available and not
confidence intervals, the data were downgraded once for imprecision if the
sample size of the study was less than 100.

Methods for combining direct and indirect evidence
(network meta-analysis) for interventions

Conventional pairwise meta-analysis involves the statistical combination of direct evidence
about pairs of interventions that originate from 2 or more separate studies (for example,
where there are two or more studies comparing A vs B).

In situations where there are more than 2 interventions, pairwise meta-analysis of the direct
evidence alone is of limited use. This is because multiple pairwise comparisons need to be
performed to analyse each pair of interventions in the evidence, and these results can be
difficult to interpret. Furthermore, direct evidence about interventions of interest may not be
available. For example studies may compare A vs B and B vs C, but there may be no direct
evidence comparing A vs C. Network meta-analysis (NMA) overcomes these problems by
combining all evidence into a single, internally consistent model, synthesising data from
direct and indirect comparisons, and providing estimates of relative effectiveness for all
comparators and the ranking of different interventions.

Synthesis

Frequentist NMAs were undertaken using the netmeta package in R v3.4.1. This uses a
graph-theoretical method which is mathematically equivalent to frequentist network meta-
analysis (Ruicker 2012). Inconsistency was assessed using the overall I? value for the whole
network, which is a weighted average of the I1? value for all comparisons where there are
multiple trials (both direct and indirect), and random-effects models were used if the 12 value
was above 50% (this was interpreted as showing the assumption of consistent, shared
underlying means was not met, and therefore a fixed-effects model was inappropriate).

Modified GRADE for network meta-analyses

A modified version of the standard GRADE approach for pairwise interventions was used to
assess the quality of evidence across the network meta-analyses undertaken. While most
criteria for pairwise meta-analyses still apply, it is important to adapt some of the criteria to
take into consideration additional factors, such as how each 'link' or pairwise comparison
within the network applies to the others. As a result, the following was used when modifying
the GRADE framework to a network meta-analysis. It is designed to provide a single overall
quality rating for an NMA, which can then be combined with pairwise quality ratings for
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individual comparisons (if appropriate), to judge the overall strength of evidence for each
comparison.

Table 3: Rationale for downgrading quality of evidence for intervention studies

Risk of bias Not serious: If fewer than 33.3% of the studies in the network meta-analysis
were at moderate or high risk of bias, the overall network was not downgraded.
Serious: If greater than 33.3% of the studies in the network meta-analysis were
at moderate or high risk of bias, the network was downgraded one level.

Very serious: If greater than 33.3% of the studies in the network meta-analysis
were at high risk of bias, the network was downgraded two levels.

Indirectness Not serious: If fewer than 33.3% of the studies in the network meta-analysis
were partially indirect or indirect, the overall network was not downgraded.
Serious: If greater than 33.3% of the studies in the network meta-analysis were
partially indirect or indirect, the network was downgraded one level.

Very serious: If greater than 33.3% of the studies in the network meta-analysis
were indirect, the network was downgraded two levels.

Inconsistency N/A: Inconsistency was marked as not applicable if there were no links in the
network where data from multiple studies (either direct or indirect) were
synthesised.

For network meta-analyses conducted under a frequentist framework, the
network was downgraded one level if the |12 was greater than 50%.

In addition, the direct and indirect treatment estimates were compared as a
check on the consistency of the network.

Imprecision The overall network was downgraded for imprecision if it was not possible to
differentiate between any meaningfully distinct treatments options in the
network (based on 95% confidence/credible intervals). Whether two options
were meaningfully distinct was judged using the MIDs defined above for
pairwise meta-analysis of the outcomes, if available; or the line of no effect if
MIDs were not available.

3.4 Diagnostic test accuracy evidence

In this guideline, diagnostic test accuracy (DTA) data are classified as any data in which a
feature — be it a symptom, a risk factor, a test result or the output of some algorithm that
combines many such features — is observed in some people who have the condition of
interest at the time of the test and some people who do not. Such data either explicitly
provide, or can be manipulated to generate, a 2x2 classification of true positives and false
negatives (in people who, according to the reference standard, truly have the condition) and
false positives and true negatives (in people who, according to the reference standard, do
not).

The ‘raw’ 2x2 data can be summarised in a variety of ways. Those that were used for
decision making in this guideline are as follows:

¢ Positive likelihood ratios describe how many times more likely positive features are in
people with the condition compared with people without the condition. Values greater than
1 indicate that a positive result makes the condition more likely.
o LR* = (TP/[TP+FN])/(FP/[FP+TN])

¢ Negative likelihood ratios describe how many times less likely negative features are in
people with the condition compared with people without the condition. Values less than 1
indicate that a negative result makes the condition less likely.
o LR = (FN/[TP+FN])/(TN/[FP+TN])

e Sensitivity is the probability that the feature will be positive in a person with the condition.
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o sensitivity = TP/(TP+FN)

o Specificity is the probability that the feature will be negative in a person without the
condition.

o specificity = TN/(FP+TN)

The following schema, adapted from the suggestions of Jaeschke et al. (1994), was used to
interpret the likelihood ratio findings from diagnostic test accuracy reviews.

Table 4: Interpretation of likelihood ratios

LR<0.1 Very large decrease in probability of disease
0.1<LR=<0.2 Large decrease in probability of disease
0.2<LR <05 Moderate decrease in probability of disease
0.5<LR=<1.0 Slight decrease in probability of disease
1.0<LR<20 Slight increase in probability of disease
20=<LR<5.0 Moderate increase in probability of disease
50=<LR<10.0 Large increase in probability of disease

LR =10.0 Very large increase in probability of disease

The schema above has the effect of setting a minimal important difference for positive
likelihoods ratio at 2, and a corresponding minimal important difference for negative
likelihood ratios at 0.5. Likelihood ratios (whether positive or negative) falling between these
thresholds were judged to indicate no meaningful change in the probability of disease.

Quality assessment

Individual studies were quality assessed using the QUADAS-2 tool, which contains four
domains: patient selection, index test, reference standard, and flow and timing. Each
individual study was classified as being either at low, moderate or high risk of bias based on
that assessment.

Methods for combining diagnostic test accuracy evidence

Meta-analysis of diagnostic test accuracy data was conducted with reference to the
Cochrane Handbook for Systematic Reviews of Diagnostic Test Accuracy (Deeks et al.
2010).

Where applicable, diagnostic syntheses were stratified by:

¢ Presenting symptomatology (features shared by all participants in the study, but not all
people who could be considered for a diagnosis in clinical practice).

¢ The reference standard used for true diagnosis.

Where five or more studies were available for all included strata, a bivariate model was fitted
using the mada package in R v3.4.1, which accounts for the correlations between positive
and negative likelihood ratios, and between sensitivities and specificities. This model
requires five parameters to be fitted and is therefore not appropriate when only a small
number of studies are available (Reitsma et al. 2005). Where sufficient data were not
available (2-4 studies), separate independent pooling was performed for positive likelihood
ratios, negative likelihood ratios, sensitivity and specificity, using Microsoft Excel. This
approach is conservative as it is likely to somewhat underestimate test accuracy, due to
failing to account for the correlation and trade-off between sensitivity and specificity (see
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Deeks 2010), but these errors in the majority of cases will not be large enough to
systematically affect decision making, and therefore an analysis was not marked down for
risk of bias solely due to being based on a univariate model.

Random-effects models (der Simonian and Laird) were fitted for all syntheses, as
recommended in the Cochrane Handbook for Systematic Reviews of Diagnostic Test
Accuracy (Deeks et al. 2010).

Modified GRADE for diagnostic test accuracy evidence

GRADE has not been developed for use with diagnostic studies; therefore a modified
approach was applied using the GRADE framework. GRADE assessments were only
undertaken for positive and negative likelihood ratios, as the MIDs used to assess

imprecision were based on these outcomes, but results for sensitivity and specificity are also

presented alongside those data.

Cross-sectional and cohort studies were initially rated as high-quality evidence if well
conducted, and then downgraded according to the standard GRADE criteria (risk of bias,
inconsistency, imprecision and indirectness) as detailed in Table 5 below.

Table 5: Rationale for downgrading quality of evidence for diagnostic questions

Risk of bias Not serious: If less than 33.3% of the weight in a meta-analysis came from
studies at moderate or high risk of bias, the overall outcome was not
downgraded.

Serious: If greater than 33.3% of the weight in a meta-analysis came from
studies at moderate or high risk of bias, the outcome was downgraded one
level.

Very serious: If greater than 33.3% of the weight in a meta-analysis came from
studies at high risk of bias, the outcome was downgraded two levels.
Outcomes meeting the criteria for downgrading above were not downgraded if
there was evidence the effect size was not meaningfully different between
studies at high and low risk of bias.

Indirectness Not serious: If less than 33.3% of the weight in a meta-analysis came from
partially indirect or indirect studies, the overall outcome was not downgraded.
Serious: If greater than 33.3% of the weight in a meta-analysis came from
partially indirect or indirect studies, the outcome was downgraded one level.
Very serious: If greater than 33.3% of the weight in a meta-analysis came from
indirect studies, the outcome was downgraded two levels.
Outcomes meeting the criteria for downgrading above were not downgraded if
there was evidence the effect size was not meaningfully different between
direct and indirect studies.

Inconsistency Concerns about inconsistency of effects across studies, occurring when there
is unexplained variability in the test accuracy demonstrated across studies
(heterogeneity), after appropriate pre-specified subgroup analyses have been
conducted. This was assessed using the |2 statistic.
N/A: Inconsistency was marked as not applicable if data on the outcome was
only available from one study.
Not serious: If the |2 was less than 33.3%, the outcome was not downgraded.
Serious: If the 12 was between 33.3% and 66.7%, the outcome was
downgraded one level.
Very serious: If the |12 was greater than 66.7%, the outcome was downgraded
two levels.
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Outcomes meeting the criteria for downgrading above were not downgraded if
there was evidence the effect size was not meaningfully different between
studies with the smallest and largest effect sizes.

Imprecision If the 95% confidence interval for a positive likelihood ratio spanned 2, the
outcome was downgraded one level, as the data were deemed to be
consistent with a meaningful increase in risk and no meaningful predictive
value. Similarly, negative likelihood ratios that spanned 0.5 led to downgrading
for serious imprecision. Any likelihood ratios that spanned both 0.5 and 2 were
downgraded twice, as suffering from very serious imprecision.

Outcomes meeting the criteria for downgrading above were not downgraded if
the confidence interval was sufficiently narrow that the upper and lower bounds
would correspond to clinically equivalent scenarios.

Qualitative evidence

Quality assessment

Individual qualitative studies were quality assessed using the CASP qualitative checklist.
Each individual study was classified as being either at low, moderate or high risk of bias
based on that assessment.

Methods for combining qualitative evidence

Where multiple qualitative studies were identified for a single question, information from the
studies was combined using a thematic synthesis. By examining the findings of each
included study, descriptive themes were independently identified and coded. Once all of the
included studies had been examined and coded, the resulting themes and sub-themes were
evaluated to examine their relevance to the review question, the importance given to each
theme, and the extent to which each theme recurred across the different studies. The
qualitative synthesis then proceeded by using these ‘descriptive themes’ to develop
‘analytical themes’, which were interpreted by the reviewer in light of the overarching review
questions.

CERQual for qualitative studies

CERQual was used to assess the confidence we have in the summary findings of each of the
identified themes. Evidence from all qualitative study designs (interviews, focus groups etc.)
was initially rated as high confidence and the confidence in the evidence for each theme was
then downgraded from this initial point as detailed in Table 6 below.

Table 6: Rationale for downgrading confidence in evidence for qualitative questions

Methodological Not serious: If the theme was identified in studies at low risk of bias, the
limitations outcome was not downgraded
Serious: If the theme was identified only in studies at moderate or high risk of
bias, the outcome was downgraded one level.
Very serious: If the theme was identified only in studies at high risk of bias, the
outcome was downgraded two levels.
Relevance High: If the theme was identified in highly relevant studies, the outcome was
not downgraded
Moderate: If the theme was identified only in relevant and partially relevant
studies, the outcome was downgraded one level.
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Low: If the theme was identified only in partially relevant studies, the outcome
was downgraded two levels.
Coherence Coherence was addressed based on two factors:
e Between study — does the theme consistently emerge from all relevant
studies
e Theoretical — does the theme provide a convincing theoretical explanation for
the patterns found in the data
The outcome was downgraded once if there were concerns about one of these
elements of coherence, and twice if there were concerns about both elements.
Adequacy of data  The outcome was downgraded if there was insufficient data to develop an
understanding of the phenomenon of interest, either due to insufficient studies,
participants or observations.

Health economics

Literature reviews seeking to identify published cost—utility analyses of relevance to the
issues under consideration were conducted for all questions. In each case, the search
undertaken for the clinical review was modified, retaining population and intervention
descriptors, but removing any study-design filter and adding a filter designed to identify
relevant health economic analyses. In assessing studies for inclusion, population,
intervention and comparator, criteria were always identical to those used in the parallel
clinical search; only cost—utility analyses were included. Economic evidence profiles,
including critical appraisal according to the Guidelines manual, were completed for included
studies.

Economic studies identified through a systematic search of the literature are appraised using
a methodology checklist designed for economic evaluations (NICE guidelines manual; 2014).
This checklist is not intended to judge the quality of a study per se, but to determine whether
an existing economic evaluation is useful to inform the decision-making of the committee for

a specific topic within the guideline.

There are 2 parts of the appraisal process. The first step is to assess applicability (that is, the
relevance of the study to the specific guideline topic and the NICE reference case);
evaluations are categorised according to the criteria in Table 7.

Table 7: Applicability criteria
Level Explanation

Directly applicable The study meets all applicability criteria, or fails to meet one or
more applicability criteria but this is unlikely to change the
conclusions about cost effectiveness

Partially applicable The study fails to meet one or more applicability criteria, and
this could change the conclusions about cost effectiveness
Not applicable The study fails to meet one or more applicability criteria, and

this is likely to change the conclusions about cost
effectiveness. These studies are excluded from further
consideration

In the second step, only those studies deemed directly or partially applicable are further
assessed for limitations (that is, methodological quality); see categorisation criteria in Table
8.
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Table 8: Methodological criteria

Minor limitations Meets all quality criteria, or fails to meet one or more quality
criteria but this is unlikely to change the conclusions about cost
effectiveness

Potentially serious Fails to meet one or more quality criteria and this could change

limitations the conclusions about cost effectiveness

Very serious limitations Fails to meet one or more quality criteria and this is highly likely
to change the conclusions about cost effectiveness. Such
studies should usually be excluded from further consideration

Where relevant, a summary of the main findings from the systematic search, review and
appraisal of economic evidence is presented in an economic evidence profile alongside the
clinical evidence.
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Summary of recommendations

Recommendations summary

1.

At the initial assessment take a history (including cognitive and
behavioural symptoms, and the impact symptoms have on their daily life):

° from the person with suspected dementia and

. if possible, from someone who knows the person well (such as a
family member).

If dementia is still suspected after this, use cognitive testing.

2.

10.

11.

When using cognitive testing, use a validated brief structured cognitive
instrument such as:

° the 10-point cognitive screener (10-CS)

° the 6-item cognitive impairment test (6CIT)
. the 6-item screener

° the Memory Impairment Screen (MIS)

° the Mini-Cog

° Test Your Memory (TYM).

Do not rule out dementia solely because the person has a normal score
on a cognitive instrument.

When taking a history from someone who knows the person with
suspected dementia, consider supplementing this with a structured
instrument such as the Informant Questionnaire on Cognitive Decline in
the Elderly (IQCODE) or the Functional Activities Questionnaire (FAQ)

Refer the person to a specialist dementia diagnostic service if:

o reversible causes of cognitive decline (such as delirium or
cognitive impairment from medicines associated with increased
anticholinergic burden) have been investigated and

. dementia is still suspected.

If the person has suspected rapidly-progressive dementia, refer them to a
neurological service with access to tests (including cerebrospinal fluid
examination) for Creutzfeldt-Jakob disease and similar conditions.

For more guidance on assessing for dementia in people with learning
disabilities, see the NICE guideline on mental health problems in people
with learning disabilities.

If Alzheimer’s disease is suspected, include a test of verbal episodic
memory in the assessment.

Consider structural imaging to rule out reversible causes of cognitive
decline.

Diagnose a dementia subtype (if possible) if initial specialist assessment
confirms cognitive decline and reversible causes have been ruled out.

Use validated criteria to guide clinical judgement when diagnosing
dementia subtypes, such as:

. International consensus criteria for dementia with Lewy bodies
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International FTD criteria for frontotemporal dementia (primary
progressive aphasia and semantic dementia)

. International Frontotemporal Dementia Consortium criteria for
behavioural variant frontotemporal dementia

o NINDS-AIREN criteria (National Institute of Neurological
Disorders and Stroke and Association Internationale pour la
Recherché et I'Enseignement en Neurosciences) for vascular
dementia

. NIA criteria (National Institute on Aging) for Alzheimer’s disease

. Movement disorders Society criteria for Parkinson’s disease
dementia

. International criteria for Creutzfeldt-Jakob disease.

12. If the diagnosis is uncertain and Alzheimer’s disease is suspected,
consider either:

° examining cerebrospinal fluid for:
o phosphorylated-tau 181 and
0 total tau and

0 either amyloid beta 1—42 or a ratio of amyloid beta 1-42 and
amyloid beta 1-40

or

0 FDG-PET (fluorodeoxyglucose-positron emission
tomography-CT), or perfusion SPECT (single-photon emission
CT) if FDG-PET is unavailable.

If a diagnosis cannot be made after one of these tests, consider using the
other one.

13. Be aware that the older a person is, the less accurate cerebrospinal fluid
examination will be.

14. Do not rule out Alzheimer’s disease based solely on the results of CT or
MRI scans.

15. Do not use Apolipoprotein E genotyping or electroencephalography in the
diagnosis of Alzheimer’s disease.

16. If the diagnosis is uncertain and dementia with Lewy bodies is suspected,
use '2|-FP-CIT SPECT.

17. If '23-FP-CIT SPECT is unavailable, consider 2%|-MIBG cardiac
scintigraphy.

18. Do not rule out dementia with Lewy bodies based solely on normal results
on '2%|-FP-CIT SPECT or '2I-MIBG cardiac scintigraphy.

19. If the diagnosis is uncertain and frontotemporal dementia is suspected,
use either:

o FDG-PET or
o perfusion SPECT.

20. Do not rule out frontotemporal dementia based solely on the results of
structural, perfusion or metabolic imaging tests.

21. If the dementia subtype is uncertain and vascular dementia is suspected,
use MRI. If MRI is unavailable, use CT.
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22

23.

24.

25.

26.

27.

28.

29.

30.

Do not diagnose vascular dementia based solely on vascular lesion
burden.

For people who are in hospital and have cognitive impairment, consider
using the long confusion assessment method (CAM) or the Observational
Scale of Level of Arousal (OSLA) to find out whether they have delirium
or delirium superimposed on dementia, compared with dementia alone.

Do not use standardised instruments (including cognitive instruments)
alone to distinguish delirium from delirium superimposed on dementia.

If it is not possible to tell whether a person has delirium, dementia, or
delirium superimposed on dementia, treat for delirium first. For guidance
on treating delirium, see treating delirium in the NICE guideline on
delirium.

Only conduct case finding for suspected dementia as part of a clinical trial
that also provides an intervention to people diagnosed with dementia.

Provide people living with dementia and their family members or carers
(as appropriate) with information that is relevant to their circumstances
and the stage of their condition.

Be aware of the obligation to provide accessible information as detailed in
the NHS Accessible Information Standard. For more guidance on
providing information and discussing people’s preferences with them, see
the NICE guideline on patient experience in adult NHS services.

At diagnosis, offer the person and their family members or carers (as
appropriate) oral and written information that explains:

. what their dementia subtype is and how it is likely to progress

° which healthcare professionals and social care teams will be
involved in their care and how to contact them

. if appropriate, how dementia affects driving, and that they need
to tell the Driver and Vehicle Licensing Agency (DVLA) and their
car insurer about their dementia diagnosis

o their legal rights and responsibilities

. their right to reasonable adjustments (in line with the Equality Act
2010) if they are working or looking for work

. how the following groups can help and how to contact them:
o local support groups, online forums and national charities
0 financial and legal advice services
0 advocacy services.
If it has not been documented earlier, ask the person at diagnosis:

. which people they would like services to share information with
(for example family members or carers)

o what information they would like services to share with these
people

. for their consent for services to share this information.

Document these decisions in the person’s records and tell all relevant services

31.

what the person has decided.

After diagnosis, direct people and their family members or carers (as
appropriate) to relevant services for information and support.
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32.

33.

34.

For people who do not want follow-up appointments and who are not
using other services, ask if they would like to be contacted again at a
specified future date.

Ensure that people living with dementia and their carers know how to get
more information and who from if their needs change.

Offer early and ongoing opportunities for people living with dementia and
people involved in their care (see recommendation 30) to discuss:

. the benefits of planning ahead
. lasting power of attorney (health and welfare)

. an advance statement about their wishes, preferences, beliefs
and values regarding their future care

° advance decisions to refuse treatment

° their preferences for place of care and place of death.

Explain that they will be given chances to review and change any advance

35.

36.

37.

38.

39.

40.

41.

statements and decisions they have made.

At each care review, offer people the chance to review and change any
advance statements and decisions they have made.

Encourage and enable people living with dementia to give their own views
and opinions about their care.

If needed, use additional or modified ways of communicating (for example
visual aids or simplified text).

Ensure that all health and social care staff are aware of:

. The extent of their responsibility to protect confidentiality under
data protection legislation and

° any rights that family members, carers and others have to
information about the person’s care (see recommendation 44 on
information sharing between different care settings).

Health and social care professionals advising people living with dementia
should be trained in starting and holding difficult and emotionally
challenging conversations.

Provide people living with dementia with a single named health or social
care professional who is responsible for coordinating their care.

Named professionals should:

. arrange an initial assessment of the person’s needs, which
should be face to face if possible.

provide information about available services and how to access
them.

. involve the person’s family members or carers (as appropriate) in
support and decision-making.

o give special consideration to the views of people who do not
have capacity to make decisions about their care, in line with the
principles of the Mental Capacity Act 2005

o ensure that people are aware of their rights to and the availability
of local advocate services, and if appropriate to the immediate
situation an independent mental capacity advocate

. develop a care and support plan, and:
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0 agree and review it with the involvement of the person, their
family members or carers (as appropriate) and relevant
professionals

0 specify in the plan when and how often it will be reviewed

o evaluate and record progress towards the objectives at each
review.

42. When developing care and support plans and advance care and support
plans, request consent to transfer these to different care settings as
needed.

43. Service providers should ensure that information (such as care and
support plans and advance care and support plans) can be easily
transferred between different care settings (for example home, inpatient,
community and residential care).

44. Staff delivering care and support should maximise continuity and
consistency of care. Ensure that relevant information is shared and
recorded in the person’s care and support plan.

45. Service providers should design services to be accessible to as many
people living with dementia as possible, including:

° people who do not have a carer or whose carer cannot support
them on their own

° people who do not have access to affordable transport, or find
transport difficult to use

° people who have responsibilities (such as work, children or being
a carer themselves).

46. After a person is diagnosed with dementia, refer them and their family
members or carers (as appropriate) to a memory service or equivalent
hospital- or primary-care-based multidisciplinary dementia service.

47. Memory services and equivalent hospital- and primary-care-based
multidisciplinary dementia services should offer a choice of flexible
access or prescheduled monitoring appointments.

48. When people living with dementia or their carers have a primary care
appointment, assess for any emerging dementia-related needs and ask
them if they need any more support.

49. Be aware of the increased risk of delirium in people living with dementia
who are admitted to hospital. See the NICE guideline on delirium for
interventions to prevent and treat delirium.

50. For guidance on managing transition between care settings for people
living with dementia, see:

. the NICE guideline on transition between inpatient hospital
settings and community or care home settings for adults with
social care needs

. the NICE guideline on transition between inpatient mental health
settings and community or care home settings

o section 1.2 of the NICE guideline on medicines optimisation.

Follow the principles in these guidelines for transitions between other settings
(for example from home to a care home or respite care).

51. Review the person's needs and wishes (including any care and support
plans and advance care and support plans) after every transition.
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52. Do not offer the following to slow the progress of Alzheimer's disease,
except as part of a randomised controlled trial:

° diabetes medicines
o hypertension medicines
° statins

. non-steroidal anti-inflammatory drugs (NSAIDs), including
aspirin.

53. The three acetylcholinesterase (AChE) inhibitors donepezil, galantamine
and rivastigmine are recommended as options for managing mild to
moderate Alzheimer's disease under all of the conditions specified in
recommendations 55 and 56.

54. Memantine is recommended as an option for managing Alzheimer's
disease for people with:

. moderate Alzheimer's disease who are intolerant of or have a
contraindication to AChE inhibitors or

° severe Alzheimer's disease.
Treatment should be under the conditions specified in recommendation 55.
55. Treatment should be under the following conditions:

. For people who are not taking an AChE inhibitor or memantine,
prescribers should only start treatment with these on the advice
of a clinician who has the necessary knowledge and skills. This
could include:

o secondary care medical specialists such as psychiatrists,
geriatricians and neurologists

0 other healthcare professionals (such as GPs, nurse consultants
and advanced nurse practitioners), if they have specialist
expertise in diagnosing and treating Alzheimer’s disease.

. Once a decision has been made to start cholinesterase inhibitors
or memantine, the first prescription may be made in primary
care.

. For people with an established diagnosis of Alzheimer’s disease
who are already taking an AChE inhibitor, primary care
prescribers may start treatment with memantine without taking
advice from a specialist clinician.

. Ensure that local arrangements for prescribing, supply and
treatment review follow the NICE guideline on medicines
optimisation.

56. If prescribing an AChE inhibitor (donepezil, galantamine or rivastigmine),
treatment should normally be started with the drug with the lowest
acquisition cost (taking into account required daily dose and the price per
dose once shared care has started). However, an alternative AChE
inhibitor could be prescribed if it is considered appropriate when taking
into account adverse event profile, expectations about adherence,
medical comorbidity, possibility of drug interactions and dosing profiles.

57. When using assessment scales to determine the severity of Alzheimer's
disease, healthcare professionals should take into account any physical,
sensory or learning disabilities, or communication difficulties that could
affect the results and make any adjustments they consider appropriate.
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Healthcare professionals should also be mindful of the need to secure
equality of access to treatment for patients from different ethnic groups, in
particular those from different cultural backgrounds.

58. When assessing the severity of Alzheimer's disease and the need for

treatment, healthcare professionals should not rely solely on cognition
scores in circumstances in which it would be inappropriate to do so.
These include:

) if the cognition score is not, or is not by itself, a clinically
appropriate tool for assessing the severity of that patient's
dementia because of the patient's learning difficulties or other
disabilities (for example, sensory impairments), linguistic or other
communication difficulties or level of education or

° if it is not possible to apply the tool in a language in which the
patient is sufficiently fluent for it to be appropriate for assessing
the severity of dementia or

° if there are other similar reasons why using a cognition score, or
the score alone, would be inappropriate for assessing the
severity of dementia.

In such cases healthcare professionals should determine the need for initiation

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

or continuation of treatment by using another appropriate method of
assessment.

Do not stop AChE inhibitors in people with Alzheimer’s disease because
of disease severity alone.

For people with an established diagnosis of Alzheimer’s disease who are
already taking an AChE inhibitor:

o consider memantine in addition to an AChE inhibitor if they have
moderate disease

° offer memantine in addition to an AChE inhibitor if they have
severe disease.

For people with an established diagnosis of Alzheimer’s disease who are
already taking an AChE inhibitor, primary care prescribers may start
treatment with memantine without taking advice from a specialist clinician.

Offer donepezil or rivastigmine to people with mild to moderate dementia
with Lewy bodies.

Only consider galantamine for people with mild to moderate dementia with
Lewy bodies if donepezil and rivastigmine are not tolerated.

Consider donepezil or rivastigmine for people with severe dementia with
Lewy bodies.

Consider memantine for people with dementia with Lewy bodies if AChE
inhibitors are not tolerated or are contraindicated.

For guidance on pharmacological management of Parkinson’s disease
dementia, see Parkinson’s disease dementia in the NICE guideline on
Parkinson’s disease.

Only consider AChE inhibitors or memantine to people with vascular
dementia if they have suspected comorbid Alzheimer’s disease,
Parkinson’s disease dementia or dementia with Lewy bodies.

Do not offer AChE inhibitors or memantine to people with frontotemporal
dementia.
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69

70.

71.

72.

73.

74.

75.

76.

77.
78.

79.

80.

81.

82.

83.

84.

85.

86.

Do not offer AChE inhibitors or memantine to people with cognitive
impairment caused by multiple sclerosis.

Be aware that some commonly prescribed medicines are associated with
increased anticholinergic burden, and therefore cognitive impairment.

Consider minimising the use of medicines associated with increased
anticholinergic burden, and if possible look for alternatives:

° when assessing whether to refer a person with suspected
dementia for diagnosis

° during medication reviews with people living with dementia.

Be aware that there are validated tools for assessing anticholinergic
burden (for example, the Anticholinergic Cognitive Burden Scale), but
there is insufficient evidence to recommend one over the others.

For guidance on carrying out medication reviews, see medication review
in the NICE guideline on medicines optimisation.

Offer a range of activities to promote wellbeing that are tailored to the
person’s individual preferences.

Consider providing structured group activities (including elements of
cognitive stimulation and reminiscence therapy) to people living with mild
to moderate dementia who are not already accessing them.

Consider providing a needs-based reablement programme (including
elements of cognitive rehabilitation and/or occupational therapy) to people
living with mild to moderate dementia who are not already accessing
them.

Do not offer acupuncture to treat dementia.

Do not offer ginseng, vitamin E supplements, vitamin B and folic acid
supplements, or herbal formulations to treat dementia.

Do not offer cognitive training to treat mild to moderate Alzheimer’s
disease.

Do not offer interpersonal therapies to treat the cognitive symptoms of
mild to moderate Alzheimer’s disease.

Do not offer non-invasive brain stimulation to treat mild to moderate
Alzheimer’s disease, except as part of a randomised controlled trial.

Check for and address clinical or environmental causes (for example pain,
delirium or inappropriate care) before starting non-pharmacological or
pharmacological treatment for distress in people living with dementia.

As initial and ongoing management, offer psychosocial and environmental
interventions to reduce distress in people living with dementia.

Only offer antipsychotics' for people living with dementia who are either:
. at risk of harming themselves or others or

o experiencing agitation, hallucinations or delusions that are
causing them severe distress.

Before starting antipsychotics, discuss the benefits and harms with the
person and their family members or carers (as appropriate). Consider
using a decision aid to support this discussion.

When using antipsychotics:

. use the lowest effective dose and use them for the shortest
possible time
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87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

. reassess the person at least every 6 weeks, to check whether
they still need medication.

Stop treatment with antipsychotics:

. if there is not a clear ongoing benefit from the person taking them
and

° after discussion with the person taking them and their family
members or carers (as appropriate).

Ensure that people living with dementia can continue to access
psychosocial and environmental interventions for distress while they are
taking antipsychotics and after they have stopped taking them.

Do not offer mood stabilisers to manage agitation or aggression in people
living with dementia, unless they are indicated for another condition.

For people living with dementia who experience agitation or aggression,
offer personalised activities to promote engagement, pleasure and
interest.

For people living with mild to moderate dementia who have mild to
moderate depression and/or anxiety, consider psychological treatments.

Do not routinely offer antidepressants to manage mild to moderate
depression in people living with mild to moderate dementia, unless they
are indicated for a pre-existing severe mental health condition.

Do not offer melatonin to manage sleep problems in people living with
dementia.

For people living with dementia who have sleep problems, consider a
personalised multicomponent sleep management approach that includes
sleep hygiene education, exposure to daylight, exercise and personalised
activities.

Offer carers of people living with dementia a psychoeducation and skills
training intervention that includes:

. Information about dementia, its symptoms and how it is likely to
progress

. developing personalised strategies and building carer skills

. training in how to provide care, including how to understand and
respond to changes in behaviour

. training in adapting communication styles to improve interactions
with the person living with dementia

. how to look after their own physical and mental health and
emotional wellbeing

o planning enjoyable and meaningful activities to do with the
person they care for

. information about relevant services (including support services
and psychological therapies for carers) and how to access them

o advice on planning for the future.
Ensure that the support offered to carers is:
. designed to help them support people living with dementia
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. tailored to their needs and preferences and to what they want it
to achieve (for example, providing information on carer’s
employment rights for carers who work or want to work)

° available at a location they can get to easily

. provided in a format suitable for them (for example individual or
group sessions, or online training and support)

. available from diagnosis and as needed after this.

97. Be aware that carer interventions are likely to be most effective when
provided as group sessions.

98. Advise carers about their right to the following and how to get them:

. a formal assessment of their own needs (known as a 'Carer's
Assessment'), including their physical and mental health

. an assessment of their need for short breaks and other respite
care .

99. Be aware that carers of people living with dementia are at an increased
risk of depression. For guidance on identifying and managing depression,
see the NICE guideline on depression in adults.

100. Care and support providers should provide all staff with training in person-
centred and outcome-focused care for people living with dementia, which
should include:

. understanding the signs and symptoms of dementia
. understanding the person as an individual, and their life story
. respecting the person's individual identity, sexuality and culture

° understanding the needs of the person and their family members
or carers

° the principles of the Mental Capacity Act.

101. Care providers should provide additional face-to-face training and
mentoring to staff who deliver care and support to people living with
dementia. This should include:

. understanding the organisation’s model of dementia care and
how it provides care

. how to monitor and respond to the lived experience of people
living with dementia

. initial training on understanding, reacting to and helping people
living with dementia who experience agitation, aggression, pain,
or other behaviours indicating distress

. follow-up sessions where staff can receive additional feedback
and discuss particular situations

. advice on interventions that reduce the need for antipsychotics
and allow doses to be safely reduced

. promoting freedom of movement and minimising the use of
restraint
. if relevant to staff, the specific needs of younger people living

with dementia and people who are working or looking for work.

102. Consider giving carers and/or family members the opportunity to attend
and take part in staff dementia training sessions.
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103. Consider training staff to provide multi-sensory stimulation for people with
moderate to severe dementia and communication difficulties.

104. Consider using a structured observational pain assessment tool alongside
self-reported pain and standard clinical assessment for people living with
moderate to severe dementia.

105. Consider using a structured observational pain assessment tool alongside
standard clinical assessment for people living with dementia who are
unable to self-report pain.

106. For people living with dementia who are in pain, consider using a
stepwise treatment protocol that balances pain management and
potential adverse events.

107.Repeat pain assessments for people living with dementia:
° who seem to be in pain

. who show signs of behavioural changes that may be caused by
pain
. after any pain management intervention.

108. For guidance on managing the risk of falling for people living with
dementia (in community and inpatient settings), see the NICE guideline
on falls in older people. When using this guideline:

° take account of the additional support people living with dementia
may need to participate effectively

° be aware that multifactorial falls interventions may not be suitable
for a person living with severe dementia.

109. Ensure that people living with dementia have equivalent access to
treatments and care for comorbidities to people who do not have
dementia. For more guidance on assessing and managing multimorbidity,
see the NICE guidelines on multimorbidity and older people with social
care needs and multiple long-term conditions.

110. For guidance on setting HbA1c targets for people living with severe
dementia who have type 2 diabetes, see recommendation 1.6.9 in the
NICE guideline on type 2 diabetes in adults.

111.For guidance on treating overactive bladder, see the NICE technology
appraisal on mirabegron for treating symptoms of overactive bladder.

112.For guidance on treating faecal incontinence, see recommendations 1.7.2
and 1.7.8 in the NICE guideline on faecal incontinence

113.From diagnosis, offer people living with dementia flexible, needs-based
palliative care that takes into account how unpredictable dementia
progression can be.

114.For people living with dementia who are approaching the end of life, use
an anticipatory healthcare planning process. Involve the person and their
family members or carers (as appropriate) as far as possible, and use the
principles of best-interest decision-making if the person cannot make
decisions about their own care.

115.For standards and measures on palliative care, see the NICE quality
standard on end of life care for adults.

116. For guidance on care for people in the last days of life, see the NICE
guideline on care of dying adults.
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117.Practitioners must not hold a best interests discussion until a capacity
assessment has been conducted, and a decision made and recorded that
a person lacks capacity to make the decision in question (except in
emergency situations). For more guidance, see the NICE guideline on
decision-making and mental capacity.

118. Encourage and support people living with dementia to eat and drink if
they wish to and can do so safely, taking into account their nutritional
needs.

119.Do not routinely use enteral feeding in people living with severe dementia,
unless indicated for a potentially reversible comorbidity.

120. When thinking about admission to hospital for a person living with severe
dementia, carry out an assessment that balances their current medical
needs with the additional harms they may face in hospital, for example:

. disorientation

° a longer length of stay

° increased mortality
° increased morbidity on discharge
. delirium

° the effects of being in an impersonal or institutional environment.

121.When thinking about admission to hospital for a person living with
dementia, take into account:

° any advance care and support plans
° the value of keeping them in a familiar environment.

122. Consider using a structured tool to assess the likes and dislikes, routines
and personal history of a person living with dementia..
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4.2 Research recommendations summary

10.

11.

12.

13.

14.

15.

16.

17.

Does amyloid PET imaging provide additional diagnostic value, and is it
cost effective, for the diagnosis of Alzheimer’s disease and other
dementias when compared with standard diagnostic procedures?

In people with treated delirium who no longer meet the DSM-5 criteria, but
who have persistent cognitive deficits, when is the most appropriate time
to carry out an assessment for dementia?

What is the effectiveness of structured case finding (including a
subsequent intervention for people identified as having dementia) in
people at high risk of dementia, following up both people identified as
having or not having dementia?

What is the effectiveness and cost effectiveness of high-intensity case
management compared with usual care on quality of life (for the person
living with dementia and for their carer) and the timing of entry to long-
term care?

What are the most effective methods of care planning for people in
residential care settings?

What are the most effective methods of care planning for people who do
not have regular contact with an informal carer?

What is the effectiveness of structured transfer plans to ease the
transition between different environments for people living with dementia
and their carers?

What is the effectiveness of combination treatment with a cholinesterase
inhibitor and memantine for people with dementia with Lewy bodies if
treatment with a cholinesterase inhibitor alone is not effective or no longer
effective?

Does actively reducing anticholinergic burden in people living with
dementia improve cognitive outcomes compared with usual care?

What is the effectiveness of unstructured community activities on
wellbeing for people living with dementia?

What is the effectiveness and cost-effectiveness of self-management
training for people living with dementia and their carers?

What are the most effective psychological treatments for managing
depression or anxiety in people living with dementia at each stage of the
condition?

What is the effectiveness and cost-effectiveness of dextromethorphan-
quinidine for managing agitation in people living with dementia?

What is the effectiveness and cost-effectiveness of choline alphoscerate
for managing apathy in people living with dementia?

What is the effectiveness of pharmacological treatments for sleep
problems in people who have not responded to non-pharmacological
management?

What is the effectiveness and cost-effectiveness of group-based cognitive
behavioural therapy for carers of people living with dementia who are at
high risk of developing depression?

What is the cost effectiveness of using a dementia-specific addition to the
Care Certificate for community staff, including dementia-specific elements
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18.

19.

20.

21.

22.

23.

24.

25.

on managing anxiety, communication, nutritional status and personal
care?

What is the effectiveness of training acute hospital staff in managing
behaviours that challenge in people living with dementia on improving
outcomes for people and their carers?

What are the most clinically and cost-effective non-pharmacological
interventions for helping the long-term recovery of people with delirium
superimposed on dementia?

What is the effectiveness of interventions to improve faecal and urinary
continence in people living with dementia?

What is the impact on cognition, quality of life and mortality of withdrawing
treatments for the primary and secondary prevention of vascular
outcomes in people with severe dementia?

What is the impact on cognition, quality of life and mortality of withdrawing
intensive treatments for diabetic control in people with severe dementia?

What are the optimal management strategies for people with enduring
mental health problems (including schizophrenia) who subsequently
develop dementia?

What are the most effective models of general and specialist palliative
care support to meet the needs of people with advanced dementia?

What are the most effective interventions to support staff to recognise
advanced dementia and develop appropriate escalation/end of life plans
to facilitate care to remain at home?
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Dementia diagnosis

In order to access treatment and support, people living with dementia must first receive a
diagnosis. Diagnosis rates in England have been rising in recent years, but current estimates
suggest that 32% of people living with dementia still do not have a formal diagnosis
(http://digital.nhs.uk/catalogue/PUB30051). The provision of a dementia diagnosis should be
timely, personalised and accurate; certain interventions are only suitable for specific
dementia subtypes, and the implications of a diagnosis e.g. in terms of prognosis or the risk
of having a genetic form of the condition, can vary significantly between subtypes. It is also
vitally important to rule out reversible causes of cognitive decline, and to distinguish
dementia from delirium.

Population screening for dementia is outside the scope of this guideline and is not currently
recommended in the UK (hitps://www.gov.uk/government/news/recommendation-against-
national-dementia-screening). The starting point for dementia assessment is usually the
presentation of an individual to a primary care practitioner with memory or other cognitive
concerns. An important part of an initial assessment is an informant history, for which
structured tools are available. A range of brief instruments exist to help practitioners
determine the severity of cognitive decline; however cut-off scores that define "normal”
versus "impaired" cognition might not be valid in individual patients, for a variety of cultural,
educational and other reasons. Common dementia mimics in primary care include
depression, side-effects of medicines and sensory impairments such as hearing loss. In
specialist settings, there is an increasing range of diagnostic tests to determine the
underlying cause of the dementia syndrome, with a recent focus on biomarker-based tests
for the presence of Alzheimer's disease neuropathology. However, in many cases the
diagnosis of dementia and the identification of the subtype can be made on the basis of
clinical assessment, with brain imaging used simply to exclude mimics such as brain tumours
or hydrocephalus.

Expert consensus suggests that in the UK approximately 62% of dementia is due to
Alzheimer's disease, 17% to cerebrovascular disease, 10% to mixed aetiologies, 4%

to dementia with Lewy bodies, 2% to Parkinson's disease dementia, 2% to frontotemporal
dementia and 3% to other causes (Dementia UK 2nd edition). However, among people aged
under 65 these proportions are different, with a lower contribution from vascular dementia
and a greater relative incidence of frontotemporal dementia (Mercy 2008), while in people
aged 90 and over, mixed dementias are a larger proportion of the total (James 2012).

People living with dementia are at significantly increased risk of delirium, and many older
people with delirium have undiagnosed dementia. However, some older people with delirium
make an excellent cognitive recovery. Therefore distinguishing delirium alone, dementia
alone and delirium superimposed on dementia is important, particularly in acute hospital
settings where it might influence decisions about medicines, discharge planning and follow-
up arrangements.
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Dementia diagnosis

Review questions

¢ What are the most effective methods of primary assessment to decide whether a person

with suspected dementia should be referred to a dementia service?

¢ What are the most effective methods of diagnosing dementia and dementia subtypes in
specialist dementia diagnostic services?

Introduction

This review has two aims:

To identify which tools and tests are the most accurate for determining which people
suspected of having dementia are likely to have dementia and should be referred to a
specialist dementia diagnostic service for further investigation.

To identify which tools and tests are the most accurate for making/confirming a diagnosis
of dementia and for diagnosing dementia subtypes in specialist dementia diagnostic

services.

The review focused on identifying studies that fulfilled the conditions specified in Table 9 and
Table 10. For full details of the review protocols, see Appendix C.

Table 9: Review summary: primary care assessment

People (aged 40 years and over) with a suspected diagnosis of
dementia

Potential diagnostic variables include:
e Clinical history

¢ Clinical cognitive assessment (e.g. Mini-Mental State Examination,
(MMSE))

* Neuropsychological testing

¢ Physical examination

¢ Medication review

¢ Incidence of accurately identified dementia
o Diagnostic accuracy measures

e Resource use and costs

Table 10: Review summary: specialist care diagnosis

People (aged 40 years and over) with a suspected diagnosis of

dementia

Potential diagnostic variables include:

o Specified diagnostic criteria

¢ Structural imaging (Magnetic Resonance Imaging (MRI) and
Computed Tomography (CT))

¢ Single-photon emission computed tomography (SPECT) (e.g. blood
flow, dopamine)

e Positron emission tomography (PET) (e.g. fluorodeoxyglucose
(FDG), amyloid)

e Cerebrospinal fluid (CSF) examination

¢ Electroencephalography (EEG)

¢ Brain biopsy

o Neuropsychological assessment

e Functional assessment
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e Genetic testing
¢ Neurological examination

¢ Incidence of accurately identified dementia
o Diagnostic accuracy measures
e Resource use and costs

Evidence review

The search strategy for this review question consisted of several separate searches for
different types of evidence that were combined to identify relevant primary dementia DTA
(diagnostic test accuracy) studies. They are summarised in Appendix D.

Systematic searches were initially carried out for dementia DTA systematic reviews (SR) and
these reviews were mined for primary studies that matched our review protocol. The search
identified 3,698 references; and 114 of these matched the review protocol at title and
abstract level. These were screened as full texts and if they still met the review protocol then
the individual studies included in the SRs were also screened as title and abstracts to identify
potentially relevant primary DTA studies. If multiple SRs were found on the same topic then
the latest and highest quality reviews were prioritised as sources of papers. In addition, we
also identified 2 Cochrane reviews that were published after the search date, and 2 at the
time unpublished Cochrane reviews were shared with us by the Cochrane Dementia and
Cognitive Improvement Group (Seitz 2017; Chan, 2017).

Of the 118 SR references screened at full text, 37 SRs were included as sources of primary
DTA studies, plus 1 primary study which was incidentally identified through this search.
Systematic reviews were excluded if they did not match the review protocol, or if no primary
studies were extracted from them.

Using the 37 included SRs, we identified 156 primary studies that matched our review
protocol at title and abstract screening. This made 157 primary studies in total, including the
additional primary study identified directly by the SR search. These potentially relevant
references were ordered for full text review and 68 were included for data extraction based
on their relevance to the review protocol and the presentation of data in a format suitable for
analysis. We excluded studies that were not written in English or that were conference
abstracts, unless data for these studies could be obtained from a Cochrane review (see
analyses section below for details).

A second systematic literature search was carried out to cover the time between the
searches in the SRs and the current date. In the cases where SRs were not identified for
specific tests, settings (e.g. primary care) or dementia subtypes that were considered
important by the committee, additional searches were carried out to bridge the evidence
gaps. This search identified 8,047 references, of which 216 were screened as full texts and
56 additional primary studies were identified.

Seventy-six references from the original dementia guideline were also screened, with 7 being
included for full text screening. Several of these references were already included from other
searches and were excluded as duplicates on this basis (leaving 5 references to be
included). One additional reference was identified from an included primary study and
another 2 were provided by committee members.

In total, there were 380 primary studies included after title and abstract screening, with 124
meeting the review protocol as full texts and being used for data extraction. Prior to
consultation, the searches were re-run and an additional 1,524 references were identified.
Following de-duplication to remove references already identified by the previous search,
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1,048 remained for title and abstract screening. Of these references, 10 were screened at full
text with 5 additional studies added to the evidence review.

The included primary studies are summarised below (Section 1.4) with full references in
Appendix |. The excluded studies are listed, with reasons for their exclusion, in Appendix F.
Evidence tables for the included studies are presented in Appendix P.

Analyses

Calculations of diagnostic test sensitivity, specificity, positive likelihood and negative
likelihood ratios (LR) were carried out and are presented in the GRADE tables in Appendix
G. The 2x2 tables for each individual test and the results of the QUADAS-2 assessments of
risk of bias and applicability are presented in the evidence tables in Appendix P.

Data extraction and analysis was carried out using standard methods (see section 3.4) with
the additional following decision rules:

1. The SRs were used as a source of primary studies rather than data itself with the
exception of the Cochrane reviews stated above. If the Cochrane review used
unpublished data or data from studies published in languages other than English the data
was extracted from the review directly as the Cochrane reviews were judged to be of
sufficiently high quality to be a reliable source of evidence. If the data was available in the
original paper in an accessible format then this was used instead of the Cochrane review.

2. Studies involving screening people with Parkinson’s disease (PD) or stroke for dementia
were excluded unless the participants had suspected dementia at baseline, as specified
in the review protocols above.

3. Studies that used the index test as part of the recruitment criteria for the trial were
excluded or that index was excluded if several index tests were reported.

4. Risk of bias and indirectness/applicability was assessed at the study and index test level
so that a single study could be at low risk of bias for one index test and high for another
depending on how the tests were carried out and analysed.

5. Studies that were judged to be at high risk of reporting bias due to the selective reporting
of only the most accurate test outcomes were excluded from the analysis or, if they
contained multiple groups of tests such as neuroimaging, biomarkers and
neuropsychological tests, the group of tests at risk of reporting bias was excluded but the
other tests were analysed.

6. Study settings were divided into primary care, secondary care (general) and secondary
care (specialist dementia) to facilitate meta-analysis.

7. The reference standard was divided into 3 categories of increasing accuracy: clinical
criteria alone (applied by researchers without clinician involvement), clinician diagnosis
(whether using or not using clinical criteria) and neuropathology (including autopsy and/or
biopsy results).

8. Studies using unspecified criteria for diagnosis were downgraded for risk of bias as we
were unable to determine whether the reference standard could accurately diagnose
dementia/subtype of dementia, but studies that did not use criteria (but just listed tests)
were not downgraded automatically.

9. For the evaluation of clinical criteria, autopsy was considered the most accurate
reference standard, although delayed diagnosis until further symptoms emerge and
diagnosis is confirmed was considered to be acceptable.

10. Diagnostic comparisons examining subgroups of participants (e.g. Alzheimer’s disease
(AD) versus frontotemporal dementia, [FTD]) that excluded > 10% study population were
downgraded for risk of bias. This applied to analyses performed by the study authors and
by NICE.

11. Data for all possible diagnostic comparisons was extracted and grouped into the following
categories to simplify analysis:
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

a. Dementia versus no dementia. Subjective memory complaints (SMC), mild
cognitive impairment (MCI) and other non-dementia diagnoses are included in no
dementia group.

b. Dementia subtype versus non-dementia subtype (e.g. AD versus non-AD). Non-
dementia subtype group includes SMC, MCI, other dementias and other non-
dementia diagnoses.

c. Dementia subtype versus non-dementia subtype plus unclassifiable cases (as b.
but with unclassifiable cases included with the non-dementia grouping for
comparison)

d. Dementia subtype versus no dementia (e.g. AD versus no dementia). The no
dementia subtype group includes SMC, MCI and other non-dementia diagnoses.
Other dementias are excluded.

e. Dementia subtype versus other dementias (e.g. AD versus other dementias). The
other dementias group includes all other dementias diagnosed, and excludes
SMC, MCI and other non-dementia diagnoses.

f. Dementia subtype versus another specific dementia subtype (e.g. AD versus
FTD). All other groups are excluded.

If study participants were diagnosed with MCI they were analysed with the no dementia
group where possible. If this was not possible based on the original data provided or they
were excluded from analysis by the study authors then this fact was noted and the study
downgraded if >10% study population was excluded.

Where possible during analysis probable Alzheimer’s disease was separated from
possible Alzheimer’s disease for comparison against non-Alzheimer’s disease groups.
Where possible, all relevant subgroup comparisons were carried out by the NICE
reviewers. In the case of most tests AD versus FTD is equivalent to FTD versus AD so
both options are not presented. However, with certain neuroimaging tests a particular
pattern may indicate a particular dementia subtype and thus AD versus FTD (using the
AD image pattern as an index test positive outcome) is not equivalent to FTD versus AD
(using the FTD image pattern as an index test positive outcome) and both comparisons
are included.

Single-photon emission computed tomography (SPECT) studies were analysed in
subgroups based on their camera types (single- or multiple-headed) as the two were not
considered to be comparable by the committee. If the camera type could not be
determined from information in the study then a cut-off date of 2010 was applied and all
studies with data collected after this date were deemed to have used a multiple-headed
camera.

SPECT studies using single-headed cameras were not downgraded for indirectness even
though modern SPECT machines use multiple-headed cameras.

Pittsburgh compound B (PIB) positron emission tomography (PET) studies were
excluded based on committee comments as this ligand is only used in research.

If a study presented multiple test cut-offs then the standard/index paper cut-offs were
extracted along with the best 3 based on sensitivity and specificity. If the standard cut-off
was not used/unclear then the 4 best results were extracted.

Studies using optimised cut-offs or presenting multiple cut-offs were downgraded for a
risk of bias for that test and cut-off, although any standard cut-off result was not
downgraded.

If the researchers carrying out the reference test were not blind/blinding was unclear to
the results of the index test then this was considered a high risk of bias only if the index
test was likely to influence the reference test outcome. For example, knowledge of Mini-
Mental State Examination (MMSE) results was considered unlikely to alter a final
reference diagnosis of dementia, but knowledge of the results of a SPECT test could
influence the diagnosis of dementia and dementia subtype.

A study was not downgraded for risk of bias and applicability/indirectness for the same
issue (e.g. exclusions at recruitment stage). In these instances the study was
downgraded for risk of bias only.
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22. If the index test was part of the reference test this was not considered an additional
source of bias. The study was not downgraded for risk of bias as long as the researchers
were blind to the other test result.

23. Studies examining diagnostic criteria were only included if they referred to the current
version of the criteria (to the best of our knowledge) at the time of the evidence review.
Although a new version of the DLB criteria was published during this review (McKeith et
al 2017), Skogseth et al 2017 was included in the evidence review as it related to the
current criteria at the start of the review.

Description of included studies

A total of 124 cohort studies containing relevant diagnostic tests (Table 11, Table 12 and
Table 13), and clinical criteria (Table 14) were identified. These included: cognitive screening
and neuropsychological tests; informant questionnaires; clinician rating scales (Table 11);
structural and other imaging tests (Table 12); and biomarker and other related tests (Table
13). Some studies looked at multiple tests using the same cohort of people and many studies
presented data for several test cut-offs.

Table 11: Summary of cognitive screening and neuropsychological tests, informant
questionnaires and clinician rating scales

Cognitive screening tests

10- point Cognitive screener 1 Apolinario 2015 Dementia versus no dementia
(10-CS)
Total weighted, free and total 1 Mormont 2012 Dementia versus no dementia
recall scores of the 5-word AD versus no dementia
test
6-item screener 1 Callahan 2002 Dementia versus no dementia
6-item Cognitive Impairment 1 Abdel-Aziz 2015 Dementia versus no dementia
Test (6-CIT)
7 minute screen 1 Skjerve 2008 Dementia versus no dementia
Abbreviated Mental Test 1 Flicker 1997 Dementia versus no dementia
(AMT)
Addenbrooke’s Cognitive 2 Larner 2007 Dementia versus no dementia
Exam (ACE) Mathuranath 2000
Addenbrooke’s Cognitive 3 Bastide 2012 Dementia versus no dementia
Exam-Revised (ACE-R) Hancock 2011
Terpening 2011
Addenbrooke’s Cognitive 1 Jubb 2015 Dementia versus no dementia
Exam-IIl (ACE- IlI)
Clock drawing test (CDT) 4 Beinhoff 2005 Dementia versus no dementia
Berger 2008
Milian 2012
Sager 2006
HIV Dementia Scale (HDS) 1 Skinner 2009 HAND (HIV-associated

neurocognitive disorder) versus
other neurological disorders in

HIV+ people
International HIV Dementia 1 Skinner 2009 HAND (HIV-associated
Scale (IHDS) neurocognitive disorder) versus
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other neurological disorders in
HIV+ people

Letter sorting Test (LST) 1 Beinhoff 2005 Dementia versus no dementia
Memory impairment screen 2 Carnero-Pardo 2011  Dementia versus no dementia
(MIS) Beinhoff 2005
Mini-Addenbrooke’s 1 Larner 2017 Dementia versus no dementia
Cognitive Exam (Mini-ACE)
Mini-Cog 2 Carnero-Pardo 2013  Dementia versus no dementia

Milian 2012
Mini-Mental State 18 Abdel-Aziz 2015 Dementia versus no dementia
Examination (MMSE) Bastide 2012 AD versus no dementia

Callahan 2002

Carnero-Pardo 2013

Cruz-Orduna 2012

Flicker 1997

Goncalves 2011

Hancock 2011

Knaefelc 2003,

Kukull 1994

Larner 2015

Mathuranath 2000

Milian 2012

Mormont 2012

Nielsen 2013

Postel-Vinay 2014

Sager 2006

Yeung 2014
Montreal Cognitive 4 Chen 2011 Dementia versus no dementia
Assessment (MoCA) Goldstein 2014

Larner 2017

Yeung 2014
Orientation (OR) 1 Beinhoff 2005 Dementia versus no dementia
Phototest 1 Carnero-Pardo 2011 Dementia versus no dementia
Rowland Universal Dementia 2 Goncalves 2011 Dementia versus no dementia
Assessment Scale (RUDAS) Nielsen 2013
Short Portable Mental Status 1 Malhotra 2013 Dementia versus no dementia
Questionnaire (SPMSQ)
Syndrom Kurztest 1 Skjerve 2008 Dementia versus no dementia
Test your Memory (TYM) 2 Hancock 2011 Dementia versus no dementia

Postel-Vinay 2014
Clinician rating scales
Alzheimer’s disease (AD) 1 Gustafson 2010 AD versus other dementias
scale
Frontotemporal dementia 1 Gustafson 2010 FTD versus other dementias
(FTD) scale
Hachinski Ischemic Scale 2 Bachetta 2007 VaD versus AD and mixed

(HIS)

Gustafson 2010
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Lewy Body Composite Risk
score (LBCR)

Neurological tests
Applause sign

Palmo Mental Reflex
Olfactory Test

Short smell test
Neuropsychological tests
Boston Naming Test (BNT)

Brief Neuropsychological
Test Battery

Consortium to Establish a
Registry for Alzheimer’s
Disease (CERAD) battery

Verbal Category Fluency
(Animal Naming)

Questionnaires completed by informant

AD8

Functional Activities
Questionnaire (FAQ)

Informant Questionnaire on

Cognitive Decline (IQCODE,

16 and 26 item versions)

= A A

1
1

7

Galvin 2015

Bonello 2016
Streit 2015
Christensen 2017
Streit 2015

Beinhoff 2005
Coutinho 2013

Hentschel 2005

Beinhoff 2005, Sager
2006

Larner 2015
Cruz-Orduna 2012

Cruz-Orduna 2012
Flicker 1997
Hancock 2009
Garcia 2002
Goncalves 2003
Knaefelc 2003
Sikkes 2010

DLB versus AD
DLB versus other dementias

Dementia versus no dementia
Dementia versus no dementia
AD versus non-AD

Dementia versus no dementia

Dementia versus no dementia
Dementia versus no dementia

Dementia versus no dementia

Dementia versus no dementia

Dementia versus no dementia
Dementia versus no dementia

Dementia versus no dementia
AD versus no dementia

The diagnosis category refers to the comparisons where data was available. This does not
necessarily mean that the test would be used for this diagnosis in practice. Abbreviations for
dementia subtypes are as follows: Alzheimer’s disease (AD), Cerebral Autosomal Dominant
Arteriopathy with Subcortical Infarcts and Leukoencephalopathy (CADASIL), corticobasal
degeneration (CBD), Creutzfeldt-Jakob disease (CJD), dementia with Lewy bodies (DLB),
frontotemporal dementia (FTD), HIV-associated neurocognitive disorder (HAND), Parkinson’s
disease dementia (PDD), primary progressive aphasia (PPA), vascular dementia (VaD).

Table 12: Imaging and other related tests.

123 I-
metaiodobenzylguanidine
cardiac scintigraphy

(1231 MIBG cardiac
scintigraphy)

Dopaminergic
iodine-123-radiolabelled
23— carbomethoxy-3p-(4-i

Estorch 2008
Hanyu 2006
Manabe 2017
Treglia 2012
Sakamoto 2014
Sakamoto 2017
Slaets 2015
Kemp 2011
Treglia 2012
O’Brien 2009
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odophenyl)-N-(3-fluoropro
pyl) nortropane single-
photon emission computed
tomography (123I-FP-CIT
SPECT)

N-isopropyl-p-
[123l]liodoamphetamine
single-photon emission
computed tomography
(1231-IMP SPECT)

123I-IMP SPECT and 123I-
MIBG cardiac scintigraphy

Technetium-99m ethyl
cysteinate dimer single-
photon emission computed
tomography

(99mTc ECD SPECT)

Technetium-99m
hexamethylpropyleneamine
oxime single-photon
emission computed
tomography (99mTc
HMPAO SPECT)

Computed tomography
(CT)

Electroencephalogram
(EEG)

(2-[18F]fluoro—2-deoxy-d-
glucose positron emission
tomography (FDG-PET)

11

11

Walker 2007
Walker 2009
Thomas 2017

Sakamoto 2014

Sakamoto 2014

Kaneta 2016
Tripathi 2010

Bergman 1997

Boutoleu- Bretonniere

2012

Dobert 2005
Holman 1992
Launes 1991
Masterman 1997
McMurdo 1994
Read 1995

Rollin- Sillaire 2012
Talbot 1998
Velakoulis 1007

O’Brien 2000

Engedal 2015
Tagliapietra 2013
Tschampa 2005
Arslan 2015
Dobert 2005
Frisoni 2009
Hoffman 2000
Jagust 2007
Kerklaan 2014
Motara 2017

Ossenkoppele 2013
Panegyres 2009

Silverman 2001
Yakushev 2010
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DLB versus non-DLB

DLB versus non-DLB

AD versus non-AD
FTD versus non-FTD

Dementia versus no dementia

AD versus non-AD dementia
plus unclassifiable

AD versus non-AD

AD versus other dementias
AD versus FTD

AD versus VaD

FTD versus non- FTD dementia

plus unclassifiable

FTD versus non- FTD

FTD versus AD

FTD versus other dementias
FTD versus VaD

VaD versus AD

VaD versus FTD

VaD versus non-VaD
Dementia versus no dementia
AD versus other dementias
AD versus VaD

AD versus non-AD

CJD versus non-CJD

DLB versus non-DLB
Dementia versus no dementia
AD versus no dementia

AD versus non-AD

AD versus other dementias
AD versus DLB

AD versus FTD

DLB versus non-DLB

DLB versus other dementias
bv-FTD versus non-bv-FTD

bv-FTD/fd+ versus non-bv-
FTD/fd+

FTD versus DLB
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[18F]flutemetamol PET
MRI (Magnetic resonance

imaging)

1
10

Zwan 2017
Boutoleau-
Bretonniere 2012
Frisoni 2009
Hentschel 2005
Koikkalainen 2016
Schroter 2000
Suppa 2015
Tagliapietra 2013
Tschampa 2005

Van Everbroeck 2004

Vijverberg 2016b

FTD versus non- FTD
FTD versus other dementias

AD versus non-AD

Dementia versus no dementia

AD versus non-AD dementia
plus unclassifiable

AD versus non-AD

AD versus other dementias
AD versus DLB

AD versus FTD

AD versus VaD

bv-FTD versus non-bv-FTD
CJD versus non-CJD

DLB versus AD

DLB versus FTD

DLB versus non-DLB

DLB versus other dementias
DLB versus VaD

FTD versus AD

FTD versus DLB

FTD versus non- FTD dementia
plus unclassifiable

FTD versus other dementias
FTD versus VaD

VaD versus AD

VaD versus DLB

VaD versus FTD

VabD versus non-VaD plus
unclassifiable

VaD versus non-VaD
VaD versus other dementias

The diagnosis category refers to the comparisons where data was available. This does not
necessarily mean that the test would be used for this diagnosis in practice. Abbreviations for
dementia subtypes are as follows: Alzheimer’s disease (AD), Cerebral Autosomal Dominant
Arteriopathy with Subcortical Infarcts and Leukoencephalopathy (CADASIL), corticobasal
degeneration (CBD), Creutzfeldt-Jakob disease (CJD), dementia with Lewy bodies (DLB),
frontotemporal dementia (FTD), behavioural variant FTD (bv-FTD), behavioural variant FTD with
functional decline (bv-FTD/fd+), HIV-associated neurocognitive disorder (HAND), Parkinson’s
disease dementia (PDD), primary progressive aphasia (PPA), vascular dementia (VaD).

Table 13: Biomarkers and other related tests.

14-3-3 (ELISA,
|mmunoblott|ng,
Automated Capillary
Western Assay )

Bahl 2008

Beudry 1998
Burkhard 2001
Chohan 2011
Cuadro-Corrales 2006
Fourier 2017

Foutz 2017
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14-3-3 and Amyloid
Beta

14-3-3 and S100B
14-3-3 and total tau

14-3-3, total tau and
S100B

Hamlin 2012
Kenney 2000
Lattanzio 2017
Lemstra 2000
Leitao 2016
Rohan 2015

Tagliapetra 2013
Tschampa 2005

Van Everbroeck 2003
Zerr 2000

Van Everbroeck 2003

Chohan 2010
Chohan 2010
Chohan 2010

CJD versus non-CJD

CJD versus non-CJD
CJD versus non-CJD
CJD versus non-CJD

Amyloid Beta 1-42 11 Andreasen 2001 AD versus other dementias
Boutoleu-Bretonniere AD versus no dementia
2012 AD versus non-AD
Brandt 2008 AD versus other dementias
Duits 2014 AD versus DLB
Dumurgier 2015 AD versus VaD
Gabelle 2012 CJD versus non-CJD
Ibach 2006
Knapskgog 2016
Maddalena 2003
Mulder 2010
Van Everbroeck 2003
Amyloid Beta 1-42 and 3 Frisoni 2009 Dementia versus no dementia
Total Tau Toledo 2012 AD versus non-AD
Van Everbroeck 2003 AD versus FTD
CJD versus not CJD
Amyloid Beta 1- 1 Gabelle 2012 AD versus non-AD
42/phosphorylated tau
181 (p-tau 181)
Amyloid Beta 1-42/Total 1 Gabelle 2012 AD versus non-AD
tau
Amyloid Beta 1-42/1-40 Dumurgier 2015 AD versus non-AD
Apolipoprotein E (Apo 1 Mayeux 1998 AD versus non-AD
E)
Combinations of 5 Boutoleau-Bretonniere AD versus non-AD
Amyloid Beta 1-42, total 2012
tau and p-tau 181 Duits 2014
abnormal Brandt 2008
Dumurgier 2015
Jahn 2011
Mass Spectrometry 1 Jahn 2011 AD versus non-AD
Neuron-specific enolase 2 Bahl 2008, CJD versus non-CJD
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Polymerase chain
Reaction (PCR) for T.
pallidum genes polA,
Tpp47, and bmp

Real-time quaking-
induced prion
conversion (RT-QuIC)

S$100B

Skin biopsy

Phosphorylated -tau 181
(p-tau 181)

p-tau 181/Amyloid Beta
1-42

p-tau 181/ total tau

p-tau 181 and Amyloid
Beta 1-42/1-40

Total tau

Total Tau and S100B

10

18

1

Beudry 1998
Dumaresq 2013

Foutz 2017
Lattanzio 2017

Chohan 2010
Beudry 1998
Coulthart 2011

Ampuero 2009

Boutoleau-Bretonniere
2012

Brandt 2008
Duits 2014
Dumurgier 2015
Gabelle 2012
Knapskgog 2010
Ibach 2006
Maddalena 2003
Mulder 2010
Toledo 2012

Maddalena 2003
Duits 2014
Dumurgier 2015

Bahl 2008, Leitao 2016
Dumurgier 2015

Bahl 2008

Brandt 2008
Chohan 2010
Coulthart 2011
Duits 2014
Dumurgier 2015
Foutz 2017
Gabelle 2012
Hamlin 2010
Knapskgog 2016,
Lattanzio 2017
Leitao 2016
Mulder 2010
Rohan 2015
Tagliapietra 2013

Van Everbroeck 2003
and 2004

Yakushev 2010
Chohan 2010
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Neurosyphilis versus not
neurosyphilis

CJD versus non-CJD

CJD versus non-CJD

CADASIL versus CADASIL-like
syndromes

AD versus no dementia
AD versus non-AD

AD versus other dementias
AD versus FTD

AD versus no dementia
AD versus non-AD

CJD versus non-CJD
AD versus non-AD

AD versus no dementia
CJD versus non-CJD

CJD versus non-CJD
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Total tau/Amyloid Beta 1 Duits 2014 AD versus non-AD
1-42
Urinary AD7c-NTP 1 Goodman 2007 AD versus non-AD

The diagnosis category refers to the comparisons where data was available. This does not
necessarily mean that the test would be used for this diagnosis in practice. Abbreviations for
dementia subtypes are as follows: Alzheimer’s disease (AD), Cerebral Autosomal Dominant
Arteriopathy with Subcortical Infarcts and Leukoencephalopathy (CADASIL), corticobasal
degeneration (CBD), Creutzfeldt-Jakob disease (CJD), dementia with Lewy bodies (DLB),
frontotemporal dementia (FTD), HIV-associated neurocognitive disorder (HAND), Parkinson’s
disease dementia (PDD), primary progressive aphasia (PPA), vascular dementia (VaD).

Table 14: Clinical criteria

ADDTC Gold 2002 VaD versus AD and mixed
dementia (AD with VaD)

CBD consensus criteria 1 Alexander 2014 CBD versus non-CBD

DLB consensus criteria 1 Skogseth 2017 DLB versus other dementias

FTD consensus criteria 1 Mendez 2007 FTD versus non-FTD

Criteria for CJD: 3 Brandel 2000 CJD versus non-CJD

WHO CJD criteria Heath 2010

French and European Zerr 2009

criteria for CJD

Master’s criteria for CJD

FTDC criteria for bv- 1 Harris 2013 bv-FTD versus non-bv-FTD

FTD

Movement disorders 1 Kiesman 2013 PDD versus non-PDD

criteria for PDD

NINDS-AIREN 2 Gold 2002 VaD versus AD and mixed
Bachetta 2002 dementias (AD with VaD)

The diagnosis category refers to the comparisons where data was available. This does not
necessarily mean that the criteria would be used for this diagnosis in practice. Abbreviations for
dementia subtypes are as follows: Alzheimer’s disease (AD), Cerebral Autosomal Dominant
Arteriopathy with Subcortical Infarcts and Leukoencephalopathy (CADASIL), corticobasal
degeneration (CBD), Creutzfeldt-Jakob disease (CJD), dementia with Lewy bodies (DLB),
frontotemporal dementia (FTD), behavioural variant FTD (bv-FTD), HIV-associated neurocognitive
disorder (HAND), Parkinson’s disease dementia (PDD), primary progressive aphasia (PPA),
vascular dementia (VaD).

5.1.3 Health economic evidence

A systematic literature search was undertaken to identify existing cost—utility analyses
(CUAs) evaluating diagnostic strategies that have been published since the literature reviews
in CG42. In total, 2,347 articles were returned, of which 6 were selected as potentially
relevant and retrieved for full text review. Additionally, 1 study included in CG42 was deemed
to be suitable for full text review against the current protocol. Of the 7 potentially suitable
publications, 6 were judged to be at least partially applicable to the review question and were
therefore included.

Details of the literature search are provided in Appendix D.

55



1 5.1.31

ONOO AP WN

11
12

13
14
15
16
17
18
19

20
21
22

23
24
25
26

27
28
29

30
31
32
33

34
35
36

Dementia - assessment, management and support
Dementia diagnosis

GP-administered diagnostics

Tong et al. (2016) conducted a model-based cost—utility analysis, comparing 3 diagnostic
strategies to diagnose Alzheimer’s disease, that could be administered by a GP (MMSE,
6CIT, and GPCOG) compared with unassisted GP judgement. The patient-level model
simulated a population aged over 65 years, who are assessed for cognitive impairment by
their GPs in England. The primary outcome measures were costs and QALYs over the
patient’s life time horizon. For further details, please see the economic evidence profile in
Appendix M.

The authors’ base case adopted a NHS and PPS perspective that is consistent with the
NICE reference case. An additional analysis was presented that took broader perspective
that valued private social care costs (both in the community and patients who were in full-
time care) along with informal care costs.

Diagnostic outcomes for each strategy were estimated from a range of observational
literature. Transition probabilities were calculated from five pooled studies from the Ward et
al. (2012) systematic review. Sources for resource-use and cost inputs included a NICE QOF
cost impact statement and estimates in an Alzheimer’s Society report. The price year used
was 2016 and costs were expressed in UK pounds. Health utilities for patients were
calculated using an equation reported in a cost-utility analysis of drug treatment for
Alzheimer’s disease; carer utility was not included in any analysis.

Results presented by the authors allowed the incremental analysis of each treatment option
and the removal of the cost of the MMSE diagnostic test (in case a version of the MMSE
diagnostic test is available as a royalty free for use by general practitioners in the UK).

Base-case results (Table 15) suggested that compared with GPCOP, both GP unassisted
judgement and the MMSE are dominated strategies. The 6CIT produces more QALYs than
GPCOG, but also costs an additional £186.54 per patient, resulting in an ICER of
£58,689/QALY.

Table 15: Cost-utility results from Tong et al. (2016) adjusted to show per-patient
incremental cost and effects, along with the removal of the cost of MMSE

licence fee
Absolute Incremental

Diagnostic test Cost Effect Cost Effect ICER

GPCOG NR NR

GP unassisted judgement NR NR £185.85 -0.0003 Dominated
QALYs

MMSE NR NR £119.13 -0.0002 Dominated
QALYs

6CIT NR NR £186.54 0.0032 £58,689

QALYs /QALY

In probabilistic sensitivity analysis compared with, the probability of the GPCOG being the
best option at a threshold of £30,000 per QALY was 75%. The probability of the 6CIT being
the best option became higher than the GPCOG’s when the threshold was above £50,000
per QALY.

The authors concluded that using any of the 3 cognitive screening tests was more cost-
effective than the GP unassisted judgement. Among the 3 cognitive tests, the GPCOG was
considered the most cost-effective option for the NHS given the referenced threshold of
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£30,000 per QALY. The authors also noted that the results are sensitive to assumptions
about the effectiveness of dementia medicines, and that the model results should be treated
with caution.

Wolfs et al. (2009) conducted a cost—utility analysis alongside a 12-month cluster RCT
(n=230) in the Netherlands. 33 GP practices were randomised to a multidisciplinary
diagnostic strategy (DOC-PG) whilst 37 were randomised to usual care. The primary
outcome measures were QALY's and costs over 12 months (no extrapolation was undertaken
beyond the RCT results). For further details, please see the economic evidence profile in
Appendix M.

DOC-PG consisted of a home visit by the community mental health team (CMHT) and 2
visits to university hospital departments of geriatric medicine and geriatric psychiatry. In
addition, a CT scan and various blood tests were performed. The results were then
discussed at a weekly interdisciplinary meeting in which a definitive diagnosis was made and
a treatment plan was formulated. Usual care meant that either the diagnosis was made by
the GP, or the GP referred the patient to one of the existing separate regional services.

The authors’ base case adopted a broad societal perspective, including an attempt to value
informal care costs; however, disaggregated results are reported, enabling the recalculation
of results with a perspective that is consistent with the NICE reference case (that is, NHS
and PSS costs only). Information about resources used was derived from a case report form
provided by the carer. All cost prices were adopted from a standard Dutch source. The price
year used was 2005 and costs were expressed in Euros.

Utilities were measured only for the patient, using the EQ-5D, administered by the patients’
proxy at baseline, 6 and 12 months, with weights derived from a UK population.

Base-case results with costs not consistent with the NICE reference case removed (Table
16) suggest that DOC-GP is both more effective and more expensive than usual care, with
an ICER of €11,510 per QALY gained.

Table 16: Adjusted analysis from Wolfs et al. (2009), where costs not relevant to the
NICE reference case were removed

Absolute Incremental
Treatment  Cost Effect (95% CI) Cost Effect (95% ClI) ICER
Usual care €26,171 0.452 QALYs (0.432 to - - -
0.472)
DOC-PG €26,758 0.503 QALYs (0.487 to €587 0.051 QALYs (-0.01to  €11,510
0.519) 0.13) /QALY

The authors’ analysis, which included productivity loss and informal care in the costs,
resulted in a smaller additional cost of €65 for DOC-GP compared with usual care, resulting
in an ICER of €1,267 per additional QALY produced.

It is not possible to remove costs excluded from the NICE reference case from the authors’
probabilistic analysis. The incremental costs in the bootstrap simulation ranged over a 95%
confidence interval of —€7,435 to €6,750; the equivalent range for incremental effectiveness
was from —-0.01 to 0.13. The probability that the DOC-PG is cost effective was 72% when
QALYs are valued at €45,000 each.

The authors concluded that an integrated approach to dementia diagnosis is not
demonstrably more expensive and has a high probability of being more effective than usual
care in terms of QALYs.
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Imaging diagnostics

Biasttu et al. (2012) conducted a model-based cost—utility analysis, comparing 3 diagnostic
strategies (standard diagnosis, standard MRI, and MRI + contrastophore-linker-
pharmacophore [MRI+CLP]) for a cohort of 70 year-olds consulting for the first time following
mild cognitive impairment symptoms in a French context. The diagnostic target was early
Alzheimer’s disease, and where this was detected, the effects of a hypothetical treatment
efficient in early Alzheimer’s disease were tested. The primary outcome measures were
costs and QALYs over 3 years. For further details, please see the economic evidence profile
in Appendix M.

The authors’ base case adopted a societal perspective, including several indirect costs. It
was not possible to disaggregate these costs to conduct an analysis that is consistent with
the NICE reference case (that is, NHS and PSS costs only). Information about accuracy of
the diagnostic strategies was derived from a range of separate observational studies.
Information about resource use and costs was derived from a published economic evaluation
of drugs for Alzheimer’s disease. The cost of MRI was obtained from the “Classification
Commune des Actes Médicaux”, a fixed-costs scale of medical procedures based on
practitioners’ fees, fixed costs for the medical procedures themselves, and fixed costs for
operating the equipment. All prices were converted to the year 2009 and expressed in Euros.

The authors estimated population mean quality-of-life weights people without Alzheimer’s
disease and published utilities for people with Alzheimer’s disease at each disease stage and
care setting (institution or community).

In the primary analysis, standard diagnosis compared with standard MRI costs more and
produced fewer QALYs and was therefore a dominated treatment strategy. The MRI+CLP
treatment strategy compared with Standard MRI cost more but also produced additional
QALYS, resulting in an ICER of €88,439/QALY.

The “Screen and treat analysis”, which looked at targeted screening of individuals carrying
the e4 allele of the apolipoprotein E gene (ApoE4), found that the Standard Diagnosis
compared with Standard MRI costs more and produced fewer QALYs and was therefore a
dominated treatment strategy. The MRI+CLP treatment strategy compared with Standard
MRI cost more but also produced additional QALYS, resulting in an ICER of €641,326/QALY.

The mean costs, effects and ICERs are presented in Table 17.

Table 17: Analysis from Biasttu et al. (2012)

Absolute Incremental
Strategy Cost Effect Cost Effect ICER
MRI €36,161 1.7710 QALYs - - -
-0.00470
Standard €36,294 1.7663 QALYs €133 QALYs Dominated
0.00210
MRI+CLP €36,313 1.7731 QALYs €152 QALYs €88,439 /QALYs

Standard diagnosis was dominated by standard MRI compared within all scenarios.
MRI+CLP was found to produce a small increase in QALYs, but was also associated with
additional costs, leading to an ICER compared with standard MRI of €88,439 per QALY
gained.
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In a scenario involving a hypothetical new treatment, which would decrease progression from
mild to moderate stage AD, the ICER for MRI+CLP compared with standard MRI decreased,
but only to €60,923/QALY.

In probabilistic sensitivity analyses, the probability of MRI+CLP being cost-effective
compared with standard MRI remained lower than 4% when QALYs were valued at €200,000
each.

Homberger et al. (2015) conducted a decision-tree analysis, comparing Florbetapir-PET
with standard clinical examination alone for the diagnosis of Alzheimer’s disease. In the base
case, the target population were 70-year-old patients with an MMSE score of 20, who were
undergoing initial assessment for cognitive impairment in Spain. The primary outcome
measures were costs and QALY's over a 10-year time horizon. The authors’ base case
adopted a Spanish societal perspective that is broadly consistent with the NHS and PPS
perspective. For further details, please see the economic evidence profile in Appendix M.

Test characteristics for the comparators were derived from disparate sources, including a
cohort study for Florbetapir-PET and a review of registry data. Healthcare costs included
diagnostic testing costs, medicine costs, carer time and residence in a public nursing home.
All costs were adjusted to 2013 and were expressed in Euros. Health utility scores were
taken from observational sources.

In the base case (Table 18), Florbetapir-PET was associated with small additional costs and
QALY gains, compared with standard examination, resulting in an ICER of €4,769 per QALY.
In a scenario analysis, in which initial assessment was assumed to take place at an MMSE
score of 22 compared with Florbetapir-PET produced a saving of €1,534 and produced an
additional 0.019 QALYs, compared with standard examination, making it a dominant
strategy.

Table 18: Analysis from Homberger et al. (2015)

Absolute Incremental
Strategy Cost Effect Cost Effect ICER
3.022
Standard examination €155,686 QALYs
3.030 0.008 €4,769
Florbetapir-PET €155,722 QALYs €36 QALYs /QALYs

Over 82% of the PSA simulations showed Florbetapir-PET to be associated with an ICER of
€30,000 per QALY or better. One-way sensitivity analysis showed that the model was most
sensitive to the hazard ratio of institutionalisation per unit increase in MMSE.

The authors concluded that the addition for Florbetapir-PET to standard clinical examination
could facilitate the diagnostic decision-making, thereby improving the treatment of patients
under evaluation for cognitive impairment.

In Hornberger et al. (2017), the same authors updated their analysis to assess Amyloid-3
PET (AB-PET) imaging as an adjunct to standard diagnostic assessment with or without CSF
testing for the diagnosis of Alzheimer’s disease in France. The base case assumes an
MMSE score of 22 at the time of evaluation and treatment initiation. The primary outcome
measures were costs and QALYs over a 10-year time horizon.

Test characteristics for AB-PET and standard assessment were derived from separate
studies. All costs were from French sources; resource use estimates were extracted from
multiple sources, including government websites. Currency was standardised to 2016 Euros
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(€). Both the base-case scenario and the alternative scenario included caregiver costs that
were likely to be informal caregiver costs; the analyses presented here remove these costs
where possible.

In the base case (Table 19), the addition of CSF to standard assessment alone made a
negligible difference to costs and QALYs. AB-PET was associated with additional costs but
also conferred greater benefits, with an ICER of 43,000/QALY.

Table 19: Analysis from Hornberger et al. (2017).

Absolute Incremental
Strategy Cost Effect Cost Effect ICER
3.175
Standard assessment + CSF €89,408 QALYs
3.175 0.000
Standard assessment alone €89,445 QALYs €37 QALYs Dominated
3.197 0.022
Standard assessment + AB-PET €90,354 QALYs €946 QALYs €43,000/QALY

The authors also conducted 2 additional scenario analyses, in which earlier testing and
treatment initiation was assumed (at an MMSE score of 25) and additional diagnostic tests
were simulated. Both scenarios suggested improved cost effectiveness for AB-PET,;
however, it is not possible to disaggregate costs that are inconsistent with the NICE
reference case from these analyses.

Probabilistic sensitivity analysis, including costs that are inconsistent with the NICE reference
case, suggested that there was a 95% probability that the ICER for AB-PET compared with
standard assessment was €40,000 per QALY or better.

McMahon et al. (2000) conducted a model-based cost—utility analysis, comparing 4
diagnostic strategies (standard examination, visual SPECT, computed SPECT and contrast-
enhanced MRI) for patients who present to an Alzheimer’s disease centre in the United
States. The model classified patients by disease severity and healthcare setting (community
or nursing home). The primary outcome measures were costs and QALY's over an 18-month
time horizon. For further details, please see the economic evidence profile in Appendix M.

The authors’ base case included costs that are not consistent to the NICE reference case
(patient time and self-funded travel costs). However, an additional analysis was conducted
by the authors that excluded these.

The diagnostic accuracy of the tests, were derived from a single observational study, and the
accuracy of standard examination was based on authors’ assumption.

Resource use for the initial diagnostic work-up was based on published literature and
assessment of resource use at Massachusetts General Hospital. Costs were mostly based
on Medicare reimbursement rates. All costs were adjusted to the price year 1998 and were
expressed in US dollars ($).

Quality of life weights for patients without Alzheimer’s disease were based on a large general
population cohort; utilities for people with Alzheimer’s disease came from commonly cited
sources. Carer utility was not included in any analysis.

In the base case analysis (Table 20), compared with standard examination, both visual and
computed SPECT cost more money and produced fewer QALYs, and were therefore
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considered dominated strategies. Compared with contrast-enhanced MRI produced a small
QALY benefit, but the additional costs that were also associated with the approach led to an
ICER of almost $500,000 per QALY gained.

Table 20: Original analysis from McMahon et al. (2000).

Absolute Incremental
Strategy Cost Effect Cost Effect ICER
0.9889
Standard examination $54,762 QALYs
0.9581 -0.0308
Visual SPECT $55,362 QALYs $600 QALYs Dominated
0.9888 -0.0001
Computed SPECT $55,549 QALYs $787 QALYs Dominated
0.9910 0.0021 $479,500
Contrast-enhanced MRI $55,769 QALYs $1,007 QALYs /QALY

The sensitivity analysis conducted by the author, where patient time and travel costs (neither
of which are relevant to the NICE reference case) were removed, shows a similar pattern to
the authors’ base case in that Visual SPECT and Computed SPECT both remained
dominated treatment strategies, whilst contrast-enhanced MRI had an ICER of $328,830 per
QALY.

The authors concluded that the base-case analysis suggest that it is not cost-effective to add
functional imaging to the standard diagnostic work-up for Alzheimer disease.

The same authors produced an updated analysis (McMahon et al., 2003), comparing
standard examination, contrast-enhanced MRI, FDG PET and computed SPECT.

The authors’ base case adopted a societal perspective, incorporating costs ‘regardless of
who incurred them’. This is likely to include items that are not consistent with the NICE
reference case; however, details are not specified.

Diagnostic accuracy parameters were updated to use a wider range of observational data.
No information about resource use was provided, and is therefore assumed to be the same
as McMahon (2000). All costs were adjusted to the price year 1999 by using the medical
component of the consumer price index and were expressed in US dollars ($). Health related
quality-of-life weights were updated to Health Utilities Index Mark 3 (HUI3) values.

In the base case (Table 21), MRI was once again associated with an ICER in the order of
£0.5m/QALY. Compared with MRI, both SPECT and PET were dominated.

Table 21: Analysis from McMahon et al. (2003).

Absolute Incremental
Strategy Cost Effect Cost Effect ICER
0.7092
Standard examination $56,859 QALYs
0.7109 0.0017 $598,824
Contrast-enhanced MRI $57,877 QALYs $1,018 QALYs /QALY
0.7063 -0.0046
FDG PET $58,590 QALYs $713 QALYs Dominated
0.7093 -0.0016
Computed SPECT $58,872 QALYs $995 QALYs Dominated
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Dementia - assessment, management and support
Dementia diagnosis

The authors concluded that the results of this analysis suggest that a combined structural
and functional examination, such as dynamic susceptibility weighted contrast-enhanced MR
imaging, may be preferable to PET for the diagnosis of AD. With improvements in therapies
or with negative consequences of inappropriate treatment, the incremental cost-effectiveness
ratio of dynamic susceptibility weighted contrast-enhanced MR imaging becomes more
favourable. Improved non-pharmacologic strategies for AD management could also make
functional imaging more useful.

Evidence statements

The evidence statements in this review for diagnosing dementia are written with reference to
the size of the likelihood ratios in the GRADE tables in appendix P, using the interpretation
detailed in the methods section on diagnostic test accuracy (Table 4) for both point estimates
and confidence intervals. Positive likelihood ratios, and their associated 95% confidence
intervals, were used to determine which tests increase the probability of diagnosing dementia
and negative likelihood ratios, and their associated 95% confidence intervals, were used to
determine which tests decrease the probability of diagnosing dementia.

Dementia versus no dementia

Results which increase the probability of diagnosing dementia

The following test results increase the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be very large:

¢ 10-CS (=5) (low quality, 95% confidence interval ranged from large to very large)

e 6 item screener (24) (moderate quality, 95% confidence interval ranged from large to very
large)

e 6 item screener (25) (moderate quality, 95% confidence interval ranged from very large to
very large)

e 6 item screener (26) (moderate quality, 95% confidence interval ranged from very large to
very large)

e ACE-Ill (<81) (low quality, 95% confidence interval ranged from moderate to very large)

o ACE-R (<74) (moderate quality, 95% confidence interval ranged from large to very large)

o CERAD battery positive (low quality, 95% confidence interval ranged from large to very
large)

e CDT, Shulman scoring method (>2) (moderate quality, 95% confidence interval ranged
from large to very large)

o LST (<1) (moderate quality, 95% confidence interval ranged from moderate to very large)

¢ Mini-Cog (Scanlan and Borson algorithm positive) (moderate quality, 95% confidence
interval ranged from large to very large)

e OR (<7) (moderate quality, 95% confidence interval ranged from large to very large)

e Total Weighted Score of the 5 word Test (<15) (low quality, 95% confidence interval
ranged from moderate to very large)

The following test results increase the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be large:

e 10-CS (=6) (low quality, 95% confidence interval ranged from moderate to large)

¢ 6 item screener (23) (moderate quality, 95% confidence interval ranged from large to very
large)

e BNT (<13) (moderate quality, 95% confidence interval ranged from moderate to very
large)
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Dementia - assessment, management and support
Dementia diagnosis

o Brief Neuropsychological Test Battery (high quality, 95% confidence interval ranged from
moderate to very large)

e CDT, Shulman scoring method (>1) (moderate quality, 95% confidence interval ranged
from moderate to large)

o Free recall score of the 5 word test (<6) (low quality, 95% confidence interval ranged from
moderate to very large)

e LST (<2) (moderate quality, 95% confidence interval ranged from moderate to very large)
¢ MMSE (<17) (moderate quality, 95% confidence interval ranged from large to very large)

e MMSE (<18 or <22 or <23 or <24) (very low to low quality, 95% confidence interval
ranged from moderate to very large)

¢ MMSE (<19) (moderate quality, 95% confidence interval ranged from moderate to large)
e MoCA (<19) (very low quality, 95% confidence interval ranged from slight to very large)
¢ OR (<8) (moderate quality, 95% confidence interval ranged from moderate to very large)

e Phototest (<27) (high quality, 95% confidence interval ranged from moderate to very
large)

e RUDAS (<21 or <22) (low to moderate quality, 95% confidence interval ranged from
moderate to very large)

e TYM (=30) (moderate quality, 95% confidence interval ranged from moderate to large)

e Total Recall Score of 5 word test (<9) (low quality, 95% confidence interval ranged from
moderate to very large)

The following test results increase the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be moderate:

e 10-CS (£7) (very low quality, 95% confidence interval ranged from slight to moderate)

e 6 item screener (21) (low quality, 95% confidence interval ranged from slight to moderate)

e 6 item screener (21) (low quality, 95% confidence interval ranged from slight to moderate)

e 6 item screener (22) (moderate quality, 95% confidence interval ranged from moderate to
large)

e 6 CIT (>9) (high quality, 95% confidence interval ranged from moderate to large)

e ACE (<75) (high quality, 95% confidence interval ranged from moderate to large)

o ACE (<88) (very low quality, 95% confidence interval ranged from slight to moderate)

e ACE-Ill (<82) (low quality, 95% confidence interval ranged from slight to moderate)

o ACE-Ill (<84) (very low quality, 95% confidence interval ranged from slight to moderate)

o ACE-R (<83) (moderate quality, 95% confidence interval ranged from moderate to
moderate)

o ACE-R (<85) (moderate quality, 95% confidence interval ranged from slight to moderate)
o ACE-R (<89) (low quality, 95% confidence interval ranged from slight to moderate)

e AMT (<7) (low quality, 95% confidence interval ranged from moderate to large)

o AMT (<8) (very low quality, 95% confidence interval ranged from slight to moderate)

e Applause sign (<3) (high quality, 95% confidence interval ranged from moderate to large)
e BNT (<14) (moderate quality, 95% confidence interval ranged from moderate to large)

e CDT, Shulman scoring method (>3) (low quality, 95% confidence interval ranged from
slight to moderate)

e CDT, Watson scoring method (>4) (low quality, 95% confidence interval ranged from slight
to moderate)

e CDT, Wolf-Klein scoring method (<7) (moderate quality, 95% confidence interval ranged
from moderate to moderate)
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Dementia - assessment, management and support
Dementia diagnosis

CDT, scoring method unclear (<8) (high quality, 95% confidence interval ranged from
moderate to large)

CDT, Manos and Wu scoring method (<8) (low quality, 95% confidence interval ranged
from slight to moderate)

CT positive (moderate quality, 95% confidence interval ranged from slight to large)
FAQ (<9) moderate quality, 95% confidence interval ranged from moderate to large)
FDG-PET positive (high quality, 95% confidence interval ranged from moderate to large)

IQCODE 16 item (>4.1) (low quality, 95% confidence interval ranged from slight to
moderate)

IQCODE 26 item (>3.6 or > 3.7 or >3.8 or >3.9) (very low quality, 95% confidence interval
ranged from slight decrease to moderate)

IQCODE 26 item (>4.0) (very low quality, 95% confidence interval ranged from moderate
to moderate)

IQCODE 26 item (>4.1) (low quality, 95% confidence interval ranged from moderate to
large)

LST (<3) (low quality, 95% confidence interval ranged from slight to moderate)
MIS (<4) (high quality, 95% confidence interval ranged from moderate to large)

MIS (<5 or <6) (moderate quality, 95% confidence interval ranged from moderate to
moderate)

MMSE (<20 or <25) (very low to moderate quality, 95% confidence interval ranged from
moderate to large)

MMSE (<21 or <27 or < 28) (low to moderate quality, 95% confidence interval ranged
from moderate to moderate)

MMSE (<26) (very low quality, 95% confidence interval ranged from slight to large)

Palmo-Mental Reflex positive (low quality, 95% confidence interval ranged from slight to
moderate)

Palmo-Mental Reflex and short smell test (both positive) (low quality, 95% confidence
interval ranged from slight to very large)

RUDAS (<23 or <24) (low quality, 95% confidence interval ranged from moderate to large)

RUDAS (<25 or <26) (very low quality, 95% confidence interval ranged from slight to
moderate)

7 minute screen (P>0.6 or P>0.7) (low to moderate quality, 95% confidence interval
ranged from slight to moderate)

7 minute screen (P>0.8) (low quality, 95% confidence interval ranged from slight to large)

Short Smell Test positive (very low quality, 95% confidence interval ranged from slight to
moderate)

SPMSQ (=4 or 2 5) (very low quality, 95% confidence interval ranged from slight to large)

Test your memory, TYM (<39) (moderate quality, 95% confidence interval ranged from
moderate to moderate)

Verbal category fluency (animal naming) (<14) (moderate quality, 95% confidence interval
ranged from slight to moderate)

Verbal category fluency (animal naming) (<19 or <20) (low quality, 95% confidence
interval ranged from slight to moderate)

The following results did not provide any meaningful diagnostic value that could be
differentiated from random chance:

10-CS (=8) (low quality, 95% confidence interval ranged from slight increase in probability
to slight increase)
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Dementia - assessment, management and support
Dementia diagnosis

6 item screener (=0) (moderate quality, 95% confidence interval ranged from slight
decrease in probability to slight increase)

99MmTc-HMPAO SPECT positive (low quality, 95% confidence interval ranged from
moderate decrease in probability to moderate increase)

ACE (<83) (very low quality, 95% confidence interval ranged from slight decrease in
probability to very large increase)

AD8 (22) (high quality, 95% confidence interval ranged from slight increase in probability
to slight increase)

Amyloid Beta and Total Tau (low quality, 95% confidence interval ranged from slight
decrease in probability to moderate increase)

ACE-IIl (<88) (low quality, 95% confidence interval ranged from slight increase in
probability to moderate increase)

AMT (<10) (low quality, 95% confidence interval ranged from slight increase in probability
to slight increase)

AMT (<9) (very low quality, 95% confidence interval ranged from slight increase in
probability to moderate increase)

BNT (<15) (low quality, 95% confidence interval ranged from slight increase in probability
to moderate increase)

CDT, Shulman scoring method (>0) (low quality, 95% confidence interval ranged from
slight increase in probability to moderate increase)

CDT, Manos and Wu scoring method (<9) (low quality, 95% confidence interval ranged
from slight increase in probability to slight increase)

CDT, Lin scoring method (<3) (low quality, 95% confidence interval ranged from slight
increase in probability to moderate increase)

IQCODE 16 item (>3.5) (very low quality, 95% confidence interval ranged from slight
decrease in probability to large increase)

IQCODE 26 item (>3.5) (very low quality, 95% confidence interval ranged from slight
increase in probability to moderate increase)

Mini-ACE (<26) (high quality, 95% confidence interval ranged from slight increase in
probability to slight increase)

Mini-Cog (<2) (moderate quality, 95% confidence interval ranged from slight increase in
probability to slight increase)

MIS (<7) (low quality, 95% confidence interval ranged from slight increase in probability to
moderate increase)

MIS (<8) (moderate quality, 95% confidence interval ranged from slight increase in
probability to slight increase)

MoCA (<22 or <24 or <25 or <26) (moderate to high quality, 95% confidence interval
ranged from slight increase in probability to slight increase)

MRI positive (very low quality, 95% confidence interval ranged from slight increase in
probability to moderate increase)

Palmo-Mental Reflex and short smell test (one positive) (low quality, 95% confidence
interval ranged from slight increase in probability to moderate increase)

SPMSQ (= 6) (very low quality, 95% confidence interval ranged from slight decrease in
probability to slight increase)

Syndrom Kurztest (low to moderate quality, 95% confidence interval ranged from slight
increase in probability to moderate increase)

TYM (=42) (moderate quality, 95% confidence interval ranged from slight increase in
probability to moderate increase)
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Dementia - assessment, management and support
Dementia diagnosis

Verbal category fluency (animal naming) (<21 or <22) (low quality, 95% confidence
interval ranged from slight increase in probability to moderate increase)

Verbal category fluency (animal naming) (<23 or <24) (moderate quality, 95% confidence
interval ranged from slight increase in probability to slight increase)

Results which decrease the probability of diagnosing dementia

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be very large:

10-CS (>7) (low quality, 95% confidence interval ranged from moderate to very large)
10-CS (>8) (low quality, 95% confidence interval ranged from moderate to very large)

6 item screener (<1) (moderate quality, 95% confidence interval ranged from large to very
large)

ACE (=88) (low quality, 95% confidence interval ranged from moderate to very large)
ACE-IIl (=88) (low quality, 95% confidence interval ranged from slight to very large)

AMT (210) (low quality, 95% confidence interval ranged from moderate to very large)
Mini-ACE (=26) (high quality, 95% confidence interval ranged moderate to very large)
Mini-Cog (>2 ) (moderate quality, 95% confidence interval ranged moderate to very large)
MIS (=4) (high quality, 95% confidence interval ranged moderate to very large)

MIS (=8) (moderate quality, 95% confidence interval ranged moderate to very large)
MMSE (=28) (very low quality, 95% confidence interval ranged from large to very large)

MOCA (219 or 222) (low to moderate quality, 95% confidence interval ranged from large
to very large)

MOCA (226) (moderate quality, 95% confidence interval ranged from moderate to very
large)

TYM (>39 or >42) (moderate to high quality, 95% confidence interval ranged from
moderate to very large)

Verbal category fluency (animal naming) (=20 or = 22 or 223 or 224 ) (moderate quality,
95% confidence interval ranged from moderate to very large)

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be large:

6 item screener (<2) (moderate quality, 95% confidence interval ranged from large to very
large)

6CIT (29) (high quality, 95% confidence interval ranged from moderate to large)

ACE (275) (high quality, 95% confidence interval ranged from moderate to large)

ACE (283) (low quality, 95% confidence interval ranged from moderate to very large)
ACE-IIl (=81) (low quality, 95% confidence interval ranged from moderate to very large)
ACE-Ill (=84) (low quality, 95% confidence interval ranged from moderate to very large)

ACE-R (274) (moderate quality, 95% confidence interval ranged from moderate to very
large)

ACE-R (283) (low quality, 95% confidence interval ranged from moderate to very large)
ACE-R (=85) (moderate quality, 95% confidence interval ranged from moderate to very
large)

ACE-R (=89) (moderate quality, 95% confidence interval ranged from moderate to very
large)

Brief Neuropsychological Test Battery (high quality, 95% confidence interval ranged from
moderate to large)
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Dementia - assessment, management and support
Dementia diagnosis

CDT, Shulman scoring method (<3) (moderate quality, 95% confidence interval ranged
from moderate to large)

CDT, Shulman scoring method (<4) (moderate quality, 95% confidence interval ranged
from moderate to large)

CDT, Manos and Wu scoring method (29) (low quality, 95% confidence interval ranged
from moderate to large)

FAQ (29) (low quality, 95% confidence interval ranged from slight to very large)

FDG-PET negative (very low quality, 95% confidence interval ranged from slight to very
large)

IQCODE 16 item (£3.5) (moderate quality, 95% confidence interval ranged from large to
very large)

Mini-Cog (Scanlan and Borson algorithm negative) (moderate quality, 95% confidence
interval ranged from large to large)

MIS (=5) (very low quality, 95% confidence interval ranged slight to very large)

MIS (=6 or 27) (moderate quality, 95% confidence interval ranged moderate to very large)
MMSE (225 or 226 ) (very low quality, 95% confidence interval ranged from moderate to
large)

MMSE (=27) (low quality, 95% confidence interval ranged from moderate to very large)
MOCA (=24) (low quality, 95% confidence interval ranged from slight to very large)

TYM (>30) (moderate quality, 95% confidence interval ranged from large to large)

Verbal category fluency (animal naming) (=21 ) (moderate quality, 95% confidence
interval ranged from moderate to very large)

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be moderate:

10-CS (>5) (low quality, 95% confidence interval ranged from moderate to moderate)
10-CS (>6) (low quality, 95% confidence interval ranged from moderate to large).

6 item screener (<3) (moderate quality, 95% confidence interval ranged from moderate to
large)

6 item screener (<4) (moderate quality, 95% confidence interval ranged from moderate to
moderate)

ACE-Ill (=82) (low quality, 95% confidence interval ranged from slight to large)

AMT (27) (very low quality, 95% confidence interval ranged from slight to moderate)
AMT (=8) (low quality, 95% confidence interval ranged from slight to moderate)
AMT (29) (low quality, 95% confidence interval ranged from moderate to large)
BNT (=15) (low quality, 95% confidence interval ranged from slight to moderate)

CDT, Shulman scoring method (<0) (moderate quality, 95% confidence interval ranged
from moderate to large)

CDT, Shulman scoring method (1) (moderate quality, 95% confidence interval ranged
from moderate to large)

CDT, Watson scoring method (<4) (low quality, 95% confidence interval ranged from slight
to moderate)

CDT, scoring method unclear (28) (high quality, 95% confidence interval ranged from
moderate to moderate)

CDT, Manos and Wu scoring method (28) (moderate quality, 95% confidence interval
ranged from moderate to moderate)
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Dementia - assessment, management and support
Dementia diagnosis

CDT, Lin scoring method (=3) (moderate quality, 95% confidence interval ranged from
moderate to large)

CERAD Battery (low quality, 95% confidence interval ranged moderate to large)

Free recall score of the 5 word test (>6) (low quality, 95% confidence interval ranged from
moderate to large)

IQCODE 16 item (<4.1) (moderate quality, 95% confidence interval ranged from slight to
moderate)

IQCODE 26 item (<3.5) (low quality, 95% confidence interval ranged from moderate to
large)

IQCODE 26 item (3.6 or <3.7 or £3.8 or <3.9) (very low to low quality, 95% confidence
interval ranged from moderate to moderate)

IQCODE 26 item (4.0 or =4.1) (very low quality, 95% confidence interval ranged from
slight to moderate)

LST (=3) (moderate quality, 95% confidence interval ranged from moderate to large)

MMSE (=217 or 222 or 224) (low to moderate quality, 95% confidence interval ranged from
moderate to moderate)

MMSE (=18 or 219 or 223) (very low quality, 95% confidence interval ranged from slight to
large)
OR (£7) (low quality, 95% confidence interval ranged from slight to moderate)

Palmo-Mental Reflex and short smell test (both negative) (moderate quality, 95%
confidence interval ranged from slight to moderate)

Phototest (227) (high quality, 95% confidence interval ranged from moderate to large)

RUDAS (221) (moderate quality, 95% confidence interval ranged from moderate to
moderate)

RUDAS (222 or 223 or=24 or 225) (very low quality, 95% confidence interval ranged from
slight to moderate)

RUDAS (226) (low quality, 95% confidence interval ranged from moderate to large)

7 minute screen (P<0.6 or 0.7 or <0.8) (low quality, 95% confidence interval ranged from
slight to moderate)

SPMSQ (<4 or <5) (low quality, 95% confidence interval ranged from moderate to large)

Total Recall Score of 5 word test (>9) (low quality, 95% confidence interval ranged from
moderate to large)

Total Weighted Score of the 5 word Test (>15) (low quality, 95% confidence interval
ranged from moderate to large)

Verbal category fluency (animal naming) (=14) (high quality, 95% confidence interval
ranged from moderate to large)

Verbal category fluency (animal naming) (=219 ) (moderate quality, 95% confidence
interval ranged from moderate to large)

The following results did not provide any meaningful diagnostic value that could be
differentiated from random chance:

e 6 item screener (<0) (very low quality, 95% confidence interval ranged from very large

decrease in probability to very large increase)

e 99MmTc-HMPAO SPECT negative (low quality, 95% confidence interval ranged from very

large decrease in probability to slight increase)

e ADS8 (<2) (moderate quality, 95% confidence interval ranged from very large decrease in

probability to slight increase)
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1 e 6 item screener (<5) (low quality, 95% confidence interval ranged from slight decrease in
2 probability to moderate decrease)
3 e 6 item screener (<6) (low quality, 95% confidence interval ranged from slight decrease in
4 probability to slight decrease)
5 e Applause sign (=3) (moderate quality, 95% confidence interval ranged from slight
6 decrease in probability to moderate decrease)
7 e BNT (213) (moderate quality, 95% confidence interval ranged from slight decrease in
8 probability to slight decrease)
9 e BNT (214) (low quality, 95% confidence interval ranged from slight decrease in probability
10 to moderate decrease)
11 e CDT, Shulman scoring method (£2) (very low quality, 95% confidence interval ranged
12 from large decrease in probability to slight increase)
13 e CDT, Wolf-Klein scoring method (27) (low quality, 95% confidence interval ranged from
14 slight decrease in probability to moderate decrease)
15 ¢ CT negative (moderate quality, 95% confidence interval ranged from slight decrease in
16 probability to moderate decrease)
17 e LST (21 or 22) (low to moderate quality, 95% confidence interval ranged from slight
18 decrease in probability to slight decrease)
19 e MMSE (220 or 221) (very low quality, 95% confidence interval ranged from very large
20 decrease in probability to slight increase)
21 e MOCA (225) (low quality, 95% confidence interval ranged from very large decrease in
22 probability to slight increase)
23 e MRI negative (very low quality, 95% confidence interval ranged from very large decrease
24 in probability to slight increase)
25 ¢ OR (=7) (moderate quality, 95% confidence interval ranged from slight decrease in
26 probability to slight decrease)
27 ¢ Palmo-Mental Reflex negative (low quality, 95% confidence interval ranged from
28 moderate decrease in probability to slight increase)
29 ¢ Palmo-Mental Reflex and short smell test (one negative) (low quality, 95% confidence
30 interval ranged from slight decrease in probability to slight increase)
31 o RUDAS (222) (very low quality, 95% confidence interval ranged from slight decrease in
32 probability to moderate decrease)
33 ¢ Short Smell Test negative (very low quality, 95% confidence interval ranged from
34 moderate decrease in probability to slight increase)
35 e SPMSQ (<6) (low quality, 95% confidence interval ranged from moderate decrease in
36 probability to slight increase)
37 e Syndrom Kurztest (low to moderate quality, 95% confidence interval ranged from slight
38 decrease in probability to moderate decrease)

39 5.1.4.2 AD versus DLB

405.1.4.2.1 Results which increase the probability of diagnosing dementia

41 The following results did not provide any meaningful diagnostic value that could be

42 differentiated from random chance:

43 e Amyloid Beta 1-42 positive (moderate quality, 95% confidence interval ranged from slight
44 decrease in probability to moderate increase)

45 o FDG-PET positive (very low quality, 95% confidence interval ranged from moderate

46 decrease in probability to slight increase)

69



35.1.4.2.2

O O NO O B>

_—

12 5.1.4.3
135.1.4.3.1

14
15

16
17

18
19

20
21

22
23

24
25

26
27

28
29

305.1.4.3.2

31
32

33
34

35
36

37
38

39
40

Dementia - assessment, management and support
Dementia diagnosis

¢ MRI positive (moderate quality, 95% confidence interval ranged from slight decrease in
probability to slight increase)

Results which decrease the probability of diagnosing dementia

The following results did not provide any meaningful diagnostic value that could be
differentiated from random chance:

e Amyloid Beta 1-42 negative (moderate quality, 95% confidence interval ranged from slight
decrease in probability to moderate decrease)

e FDG-PET negative (very low quality, 95% confidence interval ranged from moderate
decrease in probability to very large increase)

¢ MRI positive (moderate quality, 95% confidence interval ranged from slight decrease in
probability to slight increase)

AD versus FTD

Results which increase the probability of diagnosing dementia

The following test results increase the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be large:

¢ Amyloid Beta 1-42 and total tau positive (moderate quality, 95% confidence interval
ranged from moderate to very large)

e p-tau 181 positive (moderate quality, 95% confidence interval ranged from moderate to
very large)

The following test results increase the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be moderate:

e 99mTc-HMPAO SPECT positive (very low quality, 95% confidence interval ranged from
slight to large)

e FDG-PET positive (very low quality, 95% confidence interval ranged from slight to very
large)

The following results did not provide any meaningful diagnostic value that could be
differentiated from random chance:

¢ MRI positive (moderate quality, 95% confidence interval ranged from slight decrease in
probability to slight increase)

Results which decrease the probability of diagnosing dementia

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be very large:

e p-tau 181 negative (moderate quality, 95% confidence interval ranged from large to very
large)

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be large:

e Amyloid Beta 1-42 and total tau negative (moderate quality, 95% confidence interval
ranged from moderate to very large)

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be moderate:
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e 99mTc-HMPAO SPECT negative (very low quality, 95% confidence interval ranged from
slight to moderate)

The following results did not provide any meaningful diagnostic value that could be
differentiated from random chance:

e FDG-PET negative (very low quality, 95% confidence interval ranged from slight decrease
in probability to moderate decrease)

¢ MRI negative (moderate quality, 95% confidence interval ranged from slight decrease in
probability to slight increase)

AD versus no dementia

Results which increase the probability of diagnosing dementia

The following test results increase the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be very large:

o Free recall score of the five word test (<5) (low quality, 95% confidence interval ranged
from large to very large)

e Total tau positive (very low quality, 95% confidence interval ranged from slight to very
large)

¢ Total weighted score of 5-word test (<15) (low quality, 95% confidence interval ranged
from large to very large)

The following test results increase the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be large:

¢ Amyloid Beta 1-42 positive (low quality, 95% confidence interval ranged from slight to very
large)

o FDG-PET positive (moderate quality, 95% confidence interval ranged from moderate to
very large)

o p-tau 181/Amyloid beta 1-42 positive (moderate quality, 95% confidence interval ranged
from moderate to very large)

o Total recall score of 5-word test (<9) (low quality, 95% confidence interval ranged from
moderate to very large)

The following test results increase the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be moderate:

e IQCODE (16 item, >3.4) (very low quality, 95% confidence interval ranged from slight to
moderate)

¢ IQCODE (16 item, >3.5 or >3.6) (low quality, 95% confidence interval ranged from
moderate to moderate)

e MMSE (16 item, <28) (low quality, 95% confidence interval ranged from moderate to
large)

The following results did not provide any meaningful diagnostic value that could be
differentiated from random chance:

o IQCODE (16 item, >3.2) (low quality, 95% confidence interval ranged from slight increase
in probability to slight increase)

e |IQCODE (16 item, >3.3) (very low quality, 95% confidence interval ranged from slight
increase in probability to moderate increase)

e p-tau 181 positive (low quality, 95% confidence interval ranged from slight decrease in
probability to moderate increase)
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Dementia - assessment, management and support
Dementia diagnosis

Results which decrease the probability of diagnosing dementia

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be very large:

¢ IQCODE (16 item, <3.2 or <3.3) (low quality, 95% confidence interval ranged from large to
very large)

e MMSE (16 item, 228) (low quality, 95% confidence interval ranged from large to very
large)

e Total recall score of 5-word test (>9) (low quality, 95% confidence interval ranged from
moderate to very large)

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be large:

e Amyloid Beta 1-42 negative (moderate quality, 95% confidence interval ranged from
moderate to large)

¢ Free recall score of the five word test (>5) (low quality, 95% confidence interval ranged
from large to very large)

¢ |IQCODE (16 item, <3.4 or <3.5) (low quality, 95% confidence interval ranged from
moderate to very large)

o |IQCODE (16 item, <3.6) (low quality, 95% confidence interval ranged from moderate to
large)

o Total weighted score of 5-word test (>15) (low quality, 95% confidence interval ranged
from moderate to very large)

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be moderate:

o FDG-PET positive (low quality, 95% confidence interval ranged from slight to large)
¢ p-tau 181 negative (low quality, 95% confidence interval ranged from slight to moderate)

e p-tau 181/Amyloid beta 1-42 negative (moderate quality, 95% confidence interval ranged
from moderate to large)

The following results did not provide any meaningful diagnostic value that could be
differentiated from random chance:

e Total tau negative (very low quality, 95% confidence interval ranged from slight decrease
in probability to moderate decrease)

AD versus non-AD dementia plus unclassifiable

Results which increase the probability of diagnosing dementia

The following test results increase the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be moderate:

o 99MTc-HMPAO SPECT positive (low quality, 95% confidence interval ranged from slight
to moderate)

The following results did not provide any meaningful diagnostic value that could be
differentiated from random chance:

e MRI positive (very low quality, 95% confidence interval ranged from slight decrease in
probability to moderate increase)
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Dementia diagnosis

Results which decrease the probability of diagnosing dementia

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be moderate:

e 99MTc-HMPAO SPECT negative (low quality, 95% confidence interval ranged from slight
to large)

The following results did not provide any meaningful diagnostic value that could be
differentiated from random chance:

¢ MRI positive (moderate quality, 95% confidence interval ranged from slight decrease in
probability to slight increase)

AD versus non-AD

Results which increase the probability of diagnosing dementia

The following test results increase the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be very large:

e FDG-PET/CT positive (low quality, 95% confidence interval ranged from large to very
large)

¢ p-tau 181 and Amyloid Beta 1-42 positive (discrepancies resolved by Amyloid Beta 1-
42/1-40) (low quality, 95% confidence interval ranged from large to very large)

The following test results increase the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be large:

¢ Amyloid Beta 1-42 and total tau positive (moderate quality, 95% confidence interval
ranged from moderate to very large)

e Amyloid Beta 1-42 and total tau/p-tau positive (high quality, 95% confidence interval
ranged from moderate to large)

e Formula Mattson (biomarkers) positive (high quality, 95% confidence interval ranged from
moderate to large)

e p-tau 181 and Amyloid Beta 1-42/1-40 positive (low quality, 95% confidence interval
ranged from large to very large)

e p-tau 181/Amyloid Beta 1-42 positive (very low quality, 95% confidence interval ranged
from moderate to very large)

e Mass spectrometry positive (moderate quality, 95% confidence interval ranged from
moderate to very large)

The following test results increase the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be moderate:

¢ Amyloid Beta 1-42 and total tau and p-tau (=2 positive) (high quality, 95% confidence
interval ranged from moderate to moderate)

¢ Amyloid Beta 1-42 and total tau and p-tau (2 positive) (high quality, 95% confidence
interval ranged from moderate to large)

e 99mTc-ECD SPECT, all information method positive (low quality, 95% confidence interval
ranged from slight to moderate)

o 99MTc-ECD SPECT, automated method positive (moderate quality, 95% confidence
interval ranged from slight to moderate)

o 99MTc-HMPAO SPECT positive (low quality, 95% confidence interval ranged from slight
to moderate)
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Dementia - assessment, management and support
Dementia diagnosis

Amyloid Beta 1-42 positive (low quality, 95% confidence interval ranged from moderate to
moderate)

Amyloid Beta 1-42/p-tau positive (moderate quality, 95% confidence interval ranged from
moderate to large)

Amyloid Beta 1-42/total tau positive (moderate quality, 95% confidence interval ranged
from moderate to moderate)

Amyloid Beta 1-42/1-40 positive (low quality, 95% confidence interval ranged from
moderate to moderate)

FDG-PET positive (very low quality, 95% confidence interval ranged from slight to large)

Flutemetamol PET positive (moderate quality, 95% confidence interval ranged from slight
to moderate)

Formula Hulstaert (biomarkers) positive (high quality, 95% confidence interval ranged
from moderate to moderate)

Formula Mulder (biomarkers) positive (high quality, 95% confidence interval ranged from
moderate to moderate)

Formula Schoonenboom (biomarkers) positive (high quality, 95% confidence interval
ranged from moderate to moderate)

p-tau 181 positive (very low quality, 95% confidence interval ranged from moderate to
large)

Total tau positive (low quality, 95% confidence interval ranged from moderate to
moderate)

Total tau/Amyloid Beta 1-42 positive (high quality, 95% confidence interval ranged from
moderate to large)

Urinary AD7c-NTP (22 micrograms/ml) positive (moderate quality, 95% confidence
interval ranged from slight to moderate)

The following results did not provide any meaningful diagnostic value that could be
differentiated from random chance:

Amyloid Beta 1-42 and total tau and p-tau abnormal (3 positive) (very low quality, 95%
confidence interval ranged from slight decrease in probability to very large increase)

99mTc-ECD SPECT, visual assessment alone method positive (very low quality, 95%
confidence interval ranged from moderate decrease in probability to very large increase)

EEG positive (high quality, 95% confidence interval ranged from slight increase in
probability to slight increase)

MRI positive (moderate quality, 95% confidence interval ranged from slight increase in
probability to moderate increase)

Olfactory Test = 3 errors (moderate quality, 95% confidence interval ranged from large
decrease in probability to moderate increase)

Olfactory Test =2 4 errors (moderate quality, 95% confidence interval ranged from slight
decrease in probability to moderate increase)

Olfactory Test 2 5 errors (low quality, 95% confidence interval ranged from moderate
decrease in probability to moderate increase)

Results which decrease the probability of diagnosing dementia

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be very large:

Formula Hulstaert (biomarkers) negative (high quality, 95% confidence interval ranged
from large to very large)
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Dementia - assessment, management and support
Dementia diagnosis

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be large:

Amyloid Beta 1-42 and total tau and p-tau (<2 positive) (high quality, 95% confidence
interval ranged from large to large)

Amyloid Beta 1-42/total tau positive (moderate quality, 95% confidence interval ranged
from moderate to large)

FDG-PET/CT negative (low quality, 95% confidence interval ranged from moderate to
very large)

Formula Mulder (biomarkers) negative (high quality, 95% confidence interval ranged from
large to very large)

Formula Schoonenboom (biomarkers) negative (high quality, 95% confidence interval
ranged from large to very large)

Mass spectrometry negative (moderate quality, 95% confidence interval ranged from
moderate to very large)

p-tau 181 and Amyloid Beta 1-42 negative (discrepancies resolved by Amyloid Beta 1-
42/1-40) (low quality, 95% confidence interval ranged from large to very large)

p-tau 181 and Amyloid Beta 1-42/1-40 positive (low quality, 95% confidence interval
ranged from moderate to very large)

Total tau/Amyloid Beta 1-42 negative (high quality, 95% confidence interval ranged from
large to very large)

p-tau 181/Amyloid Beta 1-42 negative (very low quality, 95% confidence interval ranged
from moderate to very large)

The following test results decrease the probability of diagnosing dementia in a person with
suspected dementia to a degree that is likely to be moderate:

Amyloid Beta 1-42 negative (low quality, 95% confidence interval ranged from moderate
to moderate)

Amyloid Beta 1-42 and total tau negative (low quality, 95% confidence interval ranged
from slight to large)

Amyloid Beta 1-42 and total tau/p-tau negative (high quality, 95% confidence interval
ranged from moderate to large)

Amyloid Beta 1-42/p-tau negative (low quality, 95% confidence interval ranged from
moderate to large)

Amyloid Beta 1-42/1-40 negative (very low quality, 95% confidence interval ranged from
slight to very large)

99mTc-ECD SPECT, all information method negative (low quality, 95% confidence
interval ranged from slight to moderate)

FDG-PET negative (very low quality, 95% confidence interval ranged from slight to large)

Flutemetamol PET negative (moderate quality, 95% confidence interval ranged from slight
to moderate

Formula Mattson (biomarkers) negative (high quality, 95% confidence interval ranged
from moderate to moderate)

MRI positive (low quality, 95% confidence interval ranged from large decrease to slight
increase)

p-tau 181 negative (very low quality, 95% confidence interval ranged from moderate to
moderate)

Total tau negative (very low quality, 95% confidence interval ranged from moderate to
moderate)
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The following results did not provide any meaningful diagnostic value that could be
differentiated from random chance:

¢ Amyloid Beta 1-42 and total tau and p-tau (not 2 positive) (high quality, 95% confidence
interval ranged from slight decrease in probability to slight decrease)

¢ Amyloid Beta 1-42 and total tau and p-tau (<3 positive) (very low quality, 95% confidence
interval ranged from large decrease in probability to slight increase)

e 99mTc-ECD SPECT, automated method negative (high quality, 95% confidence interval
ranged from slight decrease in probability to slight decrease)

e 99MTc-ECD SPECT, visual assessment alone method negative (