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A B S T R A C T

Background

Dementia is a syndrome that comprises many di2ering pathologies, including Alzheimer's disease dementia (ADD), vascular dementia
(VaD) and frontotemporal dementia (FTD). People may benefit from knowing the type of dementia they live with, as this could inform
prognosis and may allow for tailored treatment. Beta-amyloid (1-42) (ABeta42) is a protein which decreases in both the plasma and
cerebrospinal fluid (CSF) of people living with ADD, when compared to people with no dementia. However, it is not clear if changes in
ABeta42 are specific to ADD or if they are also seen in other types of dementia. It is possible that ABeta42 could help di2erentiate ADD from
other dementia subtypes.

Objectives

To determine the accuracy of plasma and CSF ABeta42 for distinguishing ADD from other dementia subtypes in people who meet the
criteria for a dementia syndrome.

Search methods

We searched MEDLINE, and nine other databases up to 18 February 2020. We checked reference lists of any relevant systematic reviews
to identify additional studies.
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Selection criteria

We considered cross-sectional studies that di2erentiated people with ADD from other dementia subtypes. Eligible studies required
measurement of participant plasma or CSF ABeta42 levels and clinical assessment for dementia subtype.

Data collection and analysis

Seven review authors working independently screened the titles and abstracts generated by the searches. We collected data on study
characteristics and test accuracy. We used the second version of the 'Quality Assessment of Diagnostic Accuracy Studies' (QUADAS-2)
tool to assess internal and external validity of results. We extracted data into 2 x 2 tables, cross-tabulating index test results (ABeta42)
with the reference standard (diagnostic criteria for each dementia subtype). We performed meta-analyses using bivariate, random-e2ects
models. We calculated pooled estimates of sensitivity, specificity, positive predictive values, positive and negative likelihood ratios, and
corresponding 95% confidence intervals (CIs).

In the primary analysis, we assessed accuracy of plasma or CSF ABeta42 for distinguishing ADD from other mixed dementia types (non-
ADD). We then assessed accuracy of ABeta42 for di2erentiating ADD from specific dementia types: VaD, FTD, dementia with Lewy bodies
(DLB), alcohol-related cognitive disorder (ARCD), Creutzfeldt-Jakob disease (CJD) and normal pressure hydrocephalus (NPH). To determine
test-positive cases, we used the ABeta42 thresholds employed in the respective primary studies. We then performed sensitivity analyses
restricted to those studies that used common thresholds for ABeta42.

Main results

We identified 39 studies (5000 participants) that used CSF ABeta42 levels to di2erentiate ADD from other subtypes of dementia. No studies
of plasma ABeta42 met the inclusion criteria. No studies were rated as low risk of bias across all QUADAS-2 domains. High risk of bias was
found predominantly in the domains of patient selection (28 studies) and index test (25 studies).

The pooled estimates for di2erentiating ADD from other dementia subtypes were as follows: ADD from non-ADD: sensitivity 79% (95%
CI 0.73 to 0.85), specificity 60% (95% CI 0.52 to 0.67), 13 studies, 1704 participants, 880 participants with ADD; ADD from VaD: sensitivity
79% (95% CI 0.75 to 0.83), specificity 69% (95% CI 0.55 to 0.81), 11 studies, 1151 participants, 941 participants with ADD; ADD from FTD:
sensitivity 85% (95% CI 0.79 to 0.89), specificity 72% (95% CI 0.55 to 0.84), 17 studies, 1948 participants, 1371 participants with ADD; ADD
from DLB: sensitivity 76% (95% CI 0.69 to 0.82), specificity 67% (95% CI 0.52 to 0.79), nine studies, 1929 participants, 1521 participants with
ADD. Across all dementia subtypes, sensitivity was greater than specificity, and the balance of sensitivity and specificity was dependent
on the threshold used to define test positivity.

Authors' conclusions

Our review indicates that measuring ABeta42 levels in CSF may help di2erentiate ADD from other dementia subtypes, but the test is
imperfect and tends to misdiagnose those with non-ADD as having ADD. We would caution against the use of CSF ABeta42 alone for
dementia classification. However, ABeta42 may have value as an adjunct to a full clinical assessment, to aid dementia diagnosis.

P L A I N   L A N G U A G E   S U M M A R Y

How accurate is the ABeta42 test for distinguishing Alzheimer's disease from other types of dementia in patients seen in a specialist
clinic?

Why is improving dementia diagnosis important?

Dementia is a condition characterised by progressive problems with memory and thinking. Dementia can be caused be a number of
di2erent conditions (for example, by Alzheimer's disease), and the best treatments depend on the underlying cause. Levels of the protein
ABeta42 in blood or spinal fluid may determine the underlying cause of dementia. This could help clinicians choose the best treatments.

What is the aim of this review?

The aim of this review was to find out how accurate are the levels of ABeta42 in blood or spinal fluid for determining the cause of dementia.

What was studied in the review?

We included studies that examined the levels of ABeta42 taken from samples of blood or spinal fluid. At present, this test is only used in
specialist clinics. Levels of ABeta42 may be lower in persons with Alzheimer's dementia compared to those with other types of dementia.

What are the main results of this review?

We included 39 studies with a total of 5000 participants. All studies used spinal fluid tests of ABeta42. None of the included studies used
a blood test of ABeta42.

In theory, the results of these studies indicate that if ABeta42 were to be used in a specialist clinic in a group of 1000 people, where 520 (52%)
have Alzheimer's dementia, an estimated 602 would have an ABeta42 result. This would indicate that Alzheimer's dementia is present. Of
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these, 192 (32%) would be incorrectly classified as having Alzheimer's disease. Of the 398 people with a result indicating that Alzheimer's
disease is not present, 110 (28%) would be incorrectly classified as not having Alzheimer's disease. The included studies used di2erent
levels of ABeta42 to make the diagnosis of Alzheimer's disease, and the accuracy of the test depended on the level of ABeta42 used.

How reliable are the results of the studies in this review?

In most of the included studies, the diagnosis of Alzheimer's dementia was made by assessing all participants with standard diagnostic
criteria.This is likely to have been a reliable method for deciding whether patients really had Alzheimer's disease. However, there were
some problems with how the studies were conducted. This may result in ABeta42 appearing more accurate than it really is.

To whom do the results of this review apply?

The results apply to patients undergoing dementia assessment in a specialist setting.

What are the implications of this review?

Measuring levels of ABeta42 in spinal fluid may help distinguish Alzheimer’s disease from other types of dementia, but the test is not
perfect. ABeta42 is unlikely to be used in isolation for making a diagnosis, and may have greatest value when used in addition to the other
assessments and tests that are undertaken to make a diagnosis of dementia.

How up-to-date is the review?

The review authors searched for and included studies published up to February 2020.
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Summary of findings 1.   Summary of findings table

Patient pop-
ulation

People with a clinical diagnosis of dementia.

Review
question

How accurate is CSF ABeta42 test for distinguishing Alzheimer's disease dementia (ADD) from other types of dementia?

Index test Cerebrospinal fluid (CSF) ABeta42 test.

Reference
standard

Clinical diagnostic criteria for dementia pathological subtypes (Appendix 1).

Target con-
dition

ADD vs other dementia subtypes

Included
studies

39 studies (5000 participants).

Quality con-
cerns

The majority of studies were classified at high or unclear risk of bias, particularly for patient selection (n = 28), and the index test (n = 25). The majority of
studies were at low risk for applicability concerns (n = 33 to 36 for each domain). Studies were mainly at unclear risk of bias due to inadequate reporting.
Few studies pre-specified the test threshold and used optimal cut-o2s calculated using the study data.

Heterogene-
ity

The majority of studies in this review were conducted in specialist secondary care settings. The majority of studies conducted the index test in a similar
manner. Sources of heterogeneity were: patient population and dementia subtype enrolled, test threshold used, and the diagnostic criteria and definition of
ADD and dementia subtypes.

Differential

Diagnosis

Number of

participants

Number of
studies

Number of
participants
with ADD

Pooled sensitivity

(95% confidence
interval)

Pooled specificity

(95% confidence
interval)

Pooled false posi-
tive rate

(95% confidence
interval)

Pooled positive
likelihood ratio
(95% confidence
interval)

Pooled negative
likelihood ratio
(95% confidence
interval)

ADD vs non-
ADD

1704 13 880 0.79 (0.73, 0.85) 0.60 (0.52, 0.67) 0.40 (0.33, 0.48) 1.98 (1.58, 2.47) 0.34 (0.24, 0.49)

ADD vs VaD 1151 11 941 0.79 (0.75, 0.83) 0.69 (0.55, 0.81) 0.31 (0.20, 0.45) 2.58 (1.75, 3.81) 0.30 (0.25, 0.36)

ADD vs FTD 1948 17 1371 0.85 (0.79, 0.89) 0.72 (0.55, 0.84) 0.28 (0.16, 0.45) 3.00 (1.81, 5.00) 0.21 (0.16, 0.28)

ADD vs DLB 1929 9 1521 0.77 (0.70, 0.83) 0.66 (0.51, 0.78) 0.34 (0.22, 0.49) 2.27 (1.57, 3.28) 0.35 (0.28, 0.45)
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ADD vs NPH 336 4 258 0.84 (0.79, 0.88) 0.42 (0.26, 0.60) 0.58 (0.40, 0.74) 1.45 (1.07, 1.97) 0.38 (0.23, 0.63)

ADD vs CJD 382 3 321 0.82 (0.77, 0.86) 0.46 (0.34, 0.58) 0.54 (0.42, 0.66) 1.51 (1.15, 1.87) 0.40 (0.26, 0.54)

ADD vs ARC-

Da
53 1 33 0.80 0.85 - - -

Conclusions Our results suggest that ABeta42 could be useful in improving differential diagnosis of the dementia syndrome, but the test is imperfect. It is unlikely that
the ABeta42 biomarker would be used in isolation in clinical practice and ideally it should be used to support the diagnosis alongside full clinical, radiologi-
cal, and neuropsychological assessment. Our review does not help answer questions around the added value of the test over routine diagnostics.

Implications The test accuracy demonstrated does lend some support to the concept of using biomarkers to differentiate dementia type for tailored therapy. Clinical tri-
als of anti-amyloid interventions could consider using quantification of ABeta42 for patient selection. The biomarker does not guarantee an exclusively ADD
population but it may help select those people most likely to benefit from the intervention.

ADD: Alzheimer's disease dementia; ARCD: Alcohol-related cognitive disorder; CJD: Creutzfeldt-Jakob disease; DLB: Dementia with Lewy bodies; FTD: Frontotemporal dementia;
LR: Likelihood ratio; NPH: Normal pressure hydrocephalus; Sens: sensitivity; Spec: specificity; VaD: Vascular dementia
aNote that there was only one study for the ADD vs ARCD comparison; therefore, data presented are from a single study
 
 

Summary of findings 2.   Summary of subgroup analyses

Differential diagnosis Number of
participants

Number of
studies

Number of
participants
with ADD

Pooled sensitiv-
ity (95% confi-
dence interval)

Pooled speci-
ficity

(95% confi-
dence interval)

Pooled false
positive rate

(95% confi-
dence interval)

Pooled positive
likelihood ra-
tio (95% confi-
dence interval)

Pooled negative
likelihood ra-
tio (95% confi-
dence interval)

Effect of test threshold

ADD vs non-ADD (threshold
≤ 500 pg/ml)

1160 7 519 0.79 (0.68, 0.86) 0.58 (0.45, 0.70) 0.42 (0.30, 0.55) 1.87 (1.26, 2.77) 0.37 (0.20, 0.67)

ADD vs non-ADD (threshold
> 500 pg/ml)

406 5 292 0.78 (0.70, 0.84) 0.62 (0.50, 0.73) 0.38 (0.27, 0.50) 2.04 (1.54, 2.71) 0.36 (0.27, 0.49)

ADD vs VaD (threshold ≤ 500
pg/ml)

809 7 697 0.79 (0.74, 0.82) 0.68 (0.51, 0.82) 0.32 (0.19, 0.49) 2.47 (1.54, 3.95) 0.31 (0.25, 0.39)

ADD vs VaD (threshold > 500
pg/ml)

194 3 133 0.86 (0.74, 0.93) 0.65 (0.37, 0.85) 0.35 (0.15, 0.63) 2.43 (1.25, 4.74) 0.22 (0.14, 0.36)
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ADD vs FTD (threshold ≤ 500
pg/ml)

1033 8 753 0.87 (0.80, 0.92) 0.51 (0.21, 0.80) 0.49 (0.20, 0.79) 1.77 (0.92, 3.41) 0.25 (0.14, 0.44)

ADD vs FTD (threshold >500
pg/ml)

513 5 345 0.81 (0.73, 0.88) 0.84 (0.72, 0.91) 0.16 (0.09, 0.29) 5.02 (2.66, 9.48) 0.22 (0.14, 0.35)

ADD vs bvFTD (all thresh-
olds)

898 8 651 0.85 (0.80, 0.89) 0.68 (0.51, 0.81) 0.32 (0.19, 0.49) 2.68 (1.65, 4.36) 0.22 (0.15, 0.32)

ADD vs PPA (all thresholds) 192 3 171 0.94 (0.50, 1.00) 0.23 (0.00, 0.98) 0.77 (0.03, 1.00) 1.22 (0.45, 3.34) 0.27 (0.03, 2.71)

ADD vs DLB (threshold ≤ 500
pg/ml)

751 6 563 0.79 (0.69, 0.86) 0.68 (0.46, 0.85) 0.32 (0.15, 0.54) 2.49 (1.37, 4.50) 0.31 (0.22, 0.43)

Effect of age

ADD vs non-ADD (older par-
ticipants)

1555 10 779 0.80 (0.76, 0.84) 0.62 (0.52, 0.70) 0.39 (0.30, 0.48) 2.08 (1.66, 2.61) 0.32 (0.26, 0.40)

ADD vs non-ADD (younger
participants)

149 3 105 0.71 (0.47, 0.87) 0.51 (0.32, 0.69) 0.49 (0.31, 0.68) 1.44 (0.78, 2.65) 0.58 (0.22, 1.54)

ADD vs VaD (older partici-
pants)

1067 9 881 0.80 (0.75, 0.84) 0.68 (0.53, 0.80) 0.32 (0.20, 0.48) 2.49 (1.65, 3.74) 0.30 (0.25, 0.37)

ADD vs FTD (older partici-
pants)

1788 14 1220 0.85 (0.79, 0.90) 0.68 (0.47, 0.84) 0.32 (0.16, 0.53) 2.67 (1.52, 4.69) 0.22 (0.16, 0.30)

ADD vs FTD (younger partic-
ipants)

160 3 95 0.82 (0.69, 0.91) 0.86 (0.76, 0.93) 0.14 (0.07, 0.25) 6.01 (3.24,
11.14)

0.20 (0.11, 0.38)

Effect of studies with high drop-out rates removed

ADD vs VaD 896 9 712 0.79 (0.74, 0.84) 0.70 (0.53, 0.83) 0.30 (0.17, 0.47) 2.64 (1,65, 4.24) 0.30 (0.24, 0.36)

ADD vs FTD 1480 14 1023 0.81 (0.76, 0.85) 0.75 (0.62, 0.85) 0.25 (0.15, 0.39) 3.24 (2.05, 5.13) 0.25 (0.20, 0.32)

ADD vs DLB 1929 9 1521 0.745 (0.66,
0.83)

0.68 (0.48, 0.83) 0.33 (0.17, 0.53) 2.32 (1.43, 3.76) 0.37 (0.29, 0.46)

ADD vs NPH 137 3 93 0.86 (0.72, 0.94) 0.49 (0.32, 0.67) 0.51 (0.33, 0.68) 1.70 (1.13, 2.57) 0.28 (0.11, 0.73)

Effect of studies without pre-specified thresholds removed
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ADD vs non-ADD 566 5 366 0.79 (0.73, 0.84) 0.60 (0.49, 0.71) 0.40 (0.29, 0.51) 1.98 (1.50, 2.62) 0.35 (0.26, 0.46)

ADD vs VaD 265 3 175 0.80 (0.73, 0.85) 0.73 (0.61, 0.82) 0.28 (0.18, 0.39) 1.36 (1.01, 1.71) 0.97 (0.44, 1.50)

ADD vs FTD 870 7 615 0.84 (0.71, 0.92) 0.63 (0.21, 0.91) 0.37 (0.09, 0.79) 2.27 (0.79, 6.57) 0.25 (0.90, 2.47)

ADD vs DLB 214 3 129 0.70 (0.62, 0.76) 0.70 (0.54, 0.82) 0.30 (0.18, 0.46) 2.31 (1.43, 3.75) 0.44 (0.32, 0.59)

ADD: probable or possible Alzheimer’s disease dementia; ARCD: alcohol-related cognitive disorder; bvFTD: behavioral variant frontotemporal dementia; DLB: dementia with Lewy
bodies; FTD: frontotemporal dementia; non-ADD: two or more other subtype dementias; NPH: normal pressure hydrocephalus; PPA: primary progressive aphasia; VaD: vascular
dementia
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B A C K G R O U N D

Dementia is a syndrome of chronic decline in cognitive abilities
severe enough to impair function in everyday activities (Robinson
2015). The ageing population will lead to an increased prevalence
of neurodegenerative diseases such as dementia, with substantial
implications for economies and society. Dementia has an annual
estimated cost of over USD 818 billion worldwide (Prince 2015).

Dementia is a clinical syndrome that may have multiple aetiologies
(DeTure 2019). Alzheimer's disease dementia (ADD) is the most
common dementia subtype, a2ecting 6% of individuals over
the age of 65 and 20% over the age of 80 (Knapp 2007). In
terms of prevalence, it is followed by vascular dementia (VaD),
mixed ADD/VaD, dementia with Lewy bodies (DLB), alcohol-related
dementia and frontotemporal dementia (FTD) (Lopes 2010). In
practice and in research, it can be di2icult to di2erentiate between
dementia subtypes (Karantzoulis 2011; Ryan 2018). There is oSen
considerable overlap in the presentation with many common
clinical features across the dementia subtypes (Karantzoulis
2011). Clinical diagnosis of dementia subtype is imperfect and
diagnosis of ADD and other related disorders based on clinical
criteria alone does not always align with the diagnosis made on
neuropathology at autopsy (Beach 2012). However, di2erentiating
subtypes is important for clinical practice. A pathological diagnosis
of dementia type can guide personalised treatments and inform
discussions around prognosis (Karantzoulis 2011). Medications
approved for symptomatic treatment of dementia, such as
cholinesterase inhibitors, are only recommended in certain
dementia types. It is also possible that new treatments under
development may have di2erential e2icacy across dementia types
(Karantzoulis 2011).

In Alzheimer's disease, amyloid beta peptides (ABeta) are produced
via sequential cleavage, involving the action of beta and gamma
secretases (De Strooper 2010). The most prevalent ABeta species
produced during amyloid precursor protein processing are ABeta40
and ABeta42 (Murphy 2010). Amyloid deposition in the brain
is a hallmark of Alzheimer's disease. The amyloid hypothesis
of Alzheimer's disease describes a pathological cascade process
resulting in the aggregation of soluble ABeta42 into insoluble
oligomers and then plaques (Takami 2009). Measuring ABeta has
been proposed as a diagnostic biomarker, as these proteins may
reflect the underlying pathology of Alzheimer's disease (Hansson
2019). ABeta42 in cerebrospinal fluid (CSF) is a biomarker that is
entering research and practice, and is said to reflect amyloid plaque
burden in the brain (Hansson 2019). There is increasing evidence
to suggest that the neurobiology underlying ADD is associated
with reductions in ABeta42 levels in CSF (Hansson 2019). Although
CSF ABeta42 reductions have been clearly associated with ADD,
it is not yet clear if these changes are specific to ADD, or are
a marker of other neurodegenerative processes (Hansson 2019).
While most amyloid beta research has used CSF, it has been recently
demonstrated that plasma markers of ABeta42 may have utility
(Nakamura 2018).

Use of ABeta42 is increasing in clinical research of agents that target
specific components of the amyloid neuropathological cascade.
However, the association between ABeta42 levels and clinical
dementia is not fully understood. People can have substantial
cortical amyloid without developing clinical symptoms (Jansen
WJ 2015) and individuals display variation in their resilience to

the presence of cortical amyloid. Amyloid beta itself may not
be the pathological entity and amyloidosis triggers downstream
pathological processes that drive neurodegeneration and neuronal
dysfunction, e.g. tau aggregation (Blurton-Jones 2006). It has also
been postulated that amyloidosis may need the co-occurrence of
another insult, e.g. cerebrovascular disease, to mediate clinical
symptomatology (DeTure 2019; Klohs 2019).

While previous Cochrane reviews have sought to understand the
value of abnormal levels of cortical amyloid to predict decline from
a prodromal to a dementia phase of Alzheimer’s disease (Ritchie
2014; Ritchie 2017), this review focussed on the ability of ABeta42
measures to di2erentiate between ADD from other dementia types.

Target condition being diagnosed

In this review we considered ADD and other pathological subtypes
of dementia. We considered non-ADD subtypes as a group, and then
considered separate pathological diagnoses within that group.

1) ADD

Alzheimer's disease is thought to underlie ADD. Alzheimer's
disease is a clinical syndrome that manifests as progressive
memory decline, with impairment in at least one other domain
of cognitive function, which impacts on the person's function and
behaviour (Karantzoulis 2011; Ryan 2018). Alzheimer's pathology
a2ects the limbic system (primarily the hippocampus) and other
mesiotemporal structures (DeTure 2019). The pathology also
extends to other regions of the neocortex, including the frontal
and parietal lobes, generating executive dysfunction and problems
with praxis respectively (DeTure 2019; Karantzoulis 2011). Over
time, the patient will develop worsening functional impairment
as a consequence of their cognitive symptoms (Wilkosz 2010).
Criteria such as those of the National Institute of Neurological and
Communicative Diseases and Stroke, and the Alzheimer's Disease
and Related Disorders Association (the NINCDS-ADRDA Alzheimer's
Criteria 1984) and the Diagnostic and Statistical Manual of Mental
Disorders (DSM) are currently used for the di2erential diagnosis of
other dementia subtypes from ADD (Dubois 2007) (Appendix 1).

2) VaD

VaD is caused by underlying cerebrovascular disease (Burns 2005).
Vascular dementia tends to follow a stepwise deterioration that is
unpredictable in both speed of progression and clinical features
(Iadecola 2019). The diagnosis for probable vascular dementia is
based on criteria such as those of National Institute of Neurological
Disorders and Stroke and the Association Internationale pour la
Recherché et l'Enseignement en Neurosciences (the NINDS-AIREN
criteria) (Roman 1993). These criteria have 58% sensitivity and 80%
specificity for di2erentiating VaD from other dementias (Appendix
1).

3) FTD

FTD is the second most common form of dementia in people
below the age of 65 years. FTD is associated with progressive
change in personality, behaviour and language (Young 2018).
Frontotemporal dementias tend to a2ect planning, judgement,
personality and language early (Karantzoulis 2011; Young 2018).
Memory impairment is not a prominent feature but by late stage,
multiple cognitive domains may be a2ected (Karantzoulis 2011;
Young 2018). The mean sensitivity and specificity for the Lund and

Plasma and cerebrospinal fluid ABeta42 for the di�erential diagnosis of Alzheimer's disease dementia in participants diagnosed with any
dementia subtype in a specialist care setting (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

8



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Manchester criteria for di2erentiating FTD from other dementia
subtypes were both 97% (Lopez 1999) (Appendix 1). Within the FTD
classification, there are subgroups of disease with di2ering risk
factors, pathology and presentation.

4) DLB

In DLB, the characteristic pathology responsible for
neurodegeneration in vulnerable neuronal populations is the
presence of alpha-synuclein and ubiquitin aggregates within
intraneuronal inclusion bodies, known as Lewy bodies (Outeiro
2019). These consist of a dense granular core, surrounded by a
halo of radiating filaments (Beyer 2009). DLB principally leads to
impairment in attention, with prominent, early neuropsychiatric
symptoms (Outeiro 2019). According to Braak's and McKeith's
staging/categorisation systems, the pathology correlates with
clinical symptoms such that brainstem pathology is responsible
for the extrapyramidal e2ects, whereas dementia results from
neocortical pathology (Parkkinen 2008). The sensitivity and
specificity of McKeith's 1996 clinical diagnostic criteria for
di2erentiating DLB from other dementias was 60% and 94%
respectively, while McKeith's 2005 criteria give sensitivity and
specificity of 91% and 67% respectively (Rizzo 2018). Thus, clinical
diagnostic criteria have become more sensitive and less specific
over time (Appendix 1).

5) Dementia caused by alcohol-related cognitive disorder (ARCD)

Dementia originating primarily from chronic alcohol abuse or
secondarily by alcohol-related syndromes, such as Wernicke's
encephalopathy, is a common form of dementia in older individuals
(Thomas 2001). The similarities between ADD and ethanol-related
neurodegeneration, in addition to the higher prevalence of ADD
in older patients, and the reluctance to admit alcohol excess,
makes di2erentiating the two problematic (Kril 1999). The clinical
diagnosis of 'alcohol induced persisting dementia' (Kapaki 2005) is
based on the criteria set out in the DSM, 4th edition (DSM-IV) (APA
2000) (Appendix 1).

6) Dementia caused by CJD

Sporadic CJD and Alzheimer's disease share some clinical
features, although the former is characterised by rapidly
progressive dementia (Otto 2000). The International Statistical
Classification of Diseases and Related Health Problems, 10th
Revision (ICD-10) (WHO 1993) clinical criteria, such as clinical
symptoms and characteristic electroencephalography (EEG), are
used for diagnosis of CJD, including the presence of 14-3-3 protein
in CSF, with 84% sensitivity and 92% specificity (Van Everbroeck
1999) (Appendix 1).

7) Dementia caused by NPH

NPH is classically characterized by the triad of symptoms, namely
gait disturbance, dementia and urinary incontinence, and is
associated with brain ventricular enlargement (Hakim 1965). NPH
is one of the few known treatable causes of dementia. Thus, the
discrimination of patients with dementia caused by NPH from
patients with ADD or VaD is important, as dementia in early stage
NPH is considered surgically reversible (Kapaki 2007).

Index test(s)

Our index test is a quantitative measure of ABeta42, measured
in either CSF or blood. The assays commonly used to measure
ABeta42 levels are the Innogenetics INNOTEST beta-amyloid 1-42
kit and the Athena Diagnostics test.

Clinical pathway

Dementia symptoms can develop slowly and only become obvious
when there is marked cognitive impairment. Early assessment of
cognitive issues would usually be in primary care or a generalist
setting, with referral to a specialist dementia service as needed. The
di2erentiation of dementia subtype would usually be performed
in specialist, secondary care services. If CSF samples were to be
used, this would necessarily be the reserve of the specialist clinic
(NICE 2018), due to the invasive nature of these samples. Thus,
our question relates to later stages in the clinical pathway, when
people are already diagnosed with suspected, but undi2erentiated,
dementia. The potential use of the ABeta42 biomarkers that we
consider in this review would be to di2erentiate dementia subtype,
allowing individualised treatment (Khoury 2019).

ABeta42 testing is not standard practice in clinical settings. Using
measures of amyloid in people with suspected neurodegenerative
disease has been the subject of a substantial amount of research
(Fantoni 2018; Ossenkoppele 2015; Ritchie 2014; Ritchie 2017) and
debate within the dementia community. To date, the low specificity
of abnormal ABeta42 levels in CSF has limited the clinical uptake of
this biomarker (O'Brien 2017). The situation is di2erent in research,
and use of amyloid beta biomarkers to identify participants for anti-
amyloid therapies is now obligatory in certain disease-modifying
ADD trials (Cummings 2019). Even in this context, ABeta42 in
isolation is imperfect as a case-mix adjuster or method for ensuring
a pure ADD population (Hansson 2019; Niemantsverdriet 2017;
Ritchie 2014).

Alternative test(s)

There are other methods for quantifying amyloid burden in the
brain, e.g. neuroimaging using positron emission tomography
(PET). For the purposes of this review, we focused only on CSF or
blood testing of ABeta42 (Rabinovici 2019).

Rationale

Research criteria for defining the pathological process of
Alzheimer's disease incorporate and promote use of biomarkers
that can quantify amyloid burden. In clinical trials, ABeta42 is used
to select potential participants. The use of CSF biomarkers, while
not routine, is increasing in clinical practice (Albert 2011; Dubois
2010; McKhann 2011).  However, before we incorporate biomarkers
into practice or research it is crucial that we understand their
diagnostic accuracy.

In this review, we considered ABeta42 as a tool for di2erentiating
dementia subtypes. If a test could classify people with dementia
based on the underlying pathology, this could have utility in
clinical practice. It would allow tailored treatment (for example
cholinesterase inhibitors work well in ADD but less well in VaD)
and could be used to inform discussions around prognosis. A
tool to classify dementia subtype would also have utility in
research. Treatments are being developed that are specific to
certain pathological processes, and tools such as ABeta42 could
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help ensure that the participants enrolled in trials are those with
the pathology most likely to benefit from the intervention.

O B J E C T I V E S

• To determine the diagnostic accuracy of plasma and CSF
ABeta42 for distinguishing ADD from other forms of dementia in
people who meet the general diagnostic criteria for a dementia
syndrome in a specialist care setting

Secondary objectives

• To determine the diagnostic accuracy of plasma and CSF
ABeta42 for distinguishing Alzheimer's disease dementia from
specific forms of dementia (VaD, FTD, DLB, ARCD, CJD, NPH) in
people who meet the general diagnostic criteria for a dementia
syndrome in a specialist care setting.

• To investigate the e2ect of ABeta42 thresholds used to define
test positivity on the test accuracy reported

M E T H O D S

Criteria for considering studies for this review

Types of studies

We considered cross-sectional studies and noted the timeframe
between the clinical diagnostic criteria and the ABeta42
measurement. In line with our review question, we only considered
studies in which people with ADD were di2erentiated from patients
with other dementia subtypes and not from cognitively healthy
controls. In some studies, the final diagnosis was only confirmed
aSer one to two years of follow-up, where CSF samples taken at the
initial assessment were retrospectively analyzed. We considered
these delayed verification studies eligible for inclusion in the
review. We limited our inclusion to English-language studies.

Participants

We included all participants with a clinical diagnosis of any form
of dementia, made using the standard clinical diagnostic criteria
(Appendix 1) for the respective dementia subtype. We did not
include participants with mild cognitive impairment. The setting
of interest was specialist dementia services, whether serving
outpatients or inpatients.

Index tests

Our index test is a quantitative measure of ABeta42, measured
in either CSF or blood. There is currently no consensus on the
threshold value that should signify test positivity for plasma or
CSF ABeta42 tests. For our analyses, we did not pre-specify the
positivity threshold, but used the thresholds that informed the
primary analyses in the respective individual studies. We classified
participants assessed by ABeta42 biomarkers as either test-positive
(below study-specific threshold) or test-negative (above study-
specific threshold) at baseline. We accepted any assay used to
quantify the ABeta42.

Target conditions

Target conditions in this review are as follows.

• ADD and non-ADD, considered in aggregate and then considered
by specific diagnoses:
* VaD

* FTD

* DLB

* Dementia caused by ARCD

* Dementia caused by CJD

* Dementia caused by NPH

Reference standards

For the purpose of this review, we accepted any validated clinical
criteria-based definition of dementia, including iterations of DSM
and ICD (APA 1987; APA 1994; WHO 1993) (Appendix 1). For ADD, we
also accepted the NINCDS-ADRDA criteria (McKhann 1984).

Diagnostic criteria used to establish the other dementia subtypes in
those participants with non-ADD were as follows:

• for VaD: the NINDS-ARIEN criteria (Roman 1993), the Alzheimer's
Disease Diagnostic and Treatment Centers (ADDTC) criteria (Chui
1992), DSM-III-R criteria, DSM-IV criteria or ICD criteria;

• for FTD: the Lund criteria (Lund Manchester Groups 1994), Neary
1998 criteria or Boxer 2005 criteria;

• for DLB: the reference standard is the McKeith criteria (McKeith
1996, McKeith 2002 or McKeith 2005);

• for ARCD: the diagnostic criteria should follow DSM-III-R or DSM-
IV;

• for dementia in CJD: the ICD-10 clinical criteria and
characteristic EEG should be used;

• for dementia caused by NPH: we accepted ICD or DSM criteria.

Search methods for identification of studies

We used a variety of information sources to ensure all relevant
studies are included. The Information Specialist of the Cochrane
Dementia and Cognitive Improvement Group devised the search
strategies for electronic database searching.

Electronic searches

The most recent searches for this review were performed on 18
February 2020. We searched the following databases.

• MEDLINE (OvidSP); earliest records to 18 February 2020

• Embase (OvidSP); earliest records to 18 February 2020

• BIOSIS Previews (Thomson Reuters Web of Science); earliest
records to 18 February 2020

• Web of Science Core Collection, including Conference
Proceedings Citation Index (Thomson Reuters Web of Science);
earliest records to 18 February 2020

• PsycINFO (OvidSP); earliest records to 18 February 2020

• LILACS (Latin American and Caribbean Health Science
Information database); earliest records to 18 February 2020

See Appendix 2 for details of the sources searched, the search
strategies used, and the number of records that were retrieved.

We did not apply any language or date restrictions to the
electronic searches. We did not use methodological search filters
(i.e. collections of terms aimed at reducing the number needed to
screen by filtering out irrelevant records and retaining only those
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that are relevant) that were designed to retrieve diagnostic test
accuracy studies, because available filters have not yet proved
sensitive enough for systematic review searches (Beynon 2013).

Searching other resources

We also conducted searches in the following databases for other
related systematic diagnostic accuracy reviews.

• Meta-analyses van Diagnostisch Onderzoek (MEDION)
(www.mediondatabase.nl)

• Database of Abstracts of Reviews of E2ects (DARE)
(www.york.ac.uk/inst/crd/crddatabases.htm#DARE),

• Health Technology Assessments Database (HTA Database)
(www.york.ac.uk/inst/crd/crddatabases.htm#HTA)

• Aggressive Research Intelligence Facility (ARIF) database
(www.arif.bham.ac.uk)

We searched for systematic reviews of diagnostic studies from
the International Federation of Clinical Chemistry and Laboratory
Medicine Committee for Evidence-based Laboratory Medicine
database (C-EBLM). We checked reference lists of any relevant
systematic reviews for additional studies.

Data collection and analysis

Selection of studies

One review author (ANS) screened all titles and abstracts generated
by electronic database searches for relevance, and excluded
duplicate records. Following de-duplication, second assessment
of the search results was divided among seven review authors
(MK, RW, AH, MD, AG, EP, AA, LB, and TQ). Pairs of review
authors (from among LB, MK, NS, and TQ) independently assessed
full manuscripts against the inclusion criteria. Where necessary,
a third review author (CR) resolved disagreements. The search
was updated on 18 February 2020. When the same dataset was
presented in more than one paper, we included the primary paper,
which was the paper with the largest number of patients or with the
most informative data.

Data extraction and management

We extracted data on study characteristics into a pre-standardised
data extraction form, including data for the assessment of study
quality and data for investigation of heterogeneity, as described
in Appendix 3. We also extracted data for creating 2 x 2 tables
(cross-relating index test results to the reference standards). Data
extraction was performed independently by four blinded review
authors (MK, NS, LB, TQ). Disagreement in data extraction was
resolved by discussion, involving a third review author (CR) as
arbitrator when necessary. Where a study did not present all
relevant data for creating a 2 x 2 table, we contacted the study
authors directly to request further information.

Assessment of methodological quality

We assessed the methodological quality of each study using the
second version of the 'Quality Assessment of Diagnostic Accuracy
Studies' (QUADAS-2) tool (Whiting 2011). The tool is made up of
four domains: patient selection; index test; reference standard;
and patient flow. Four independent raters (MK, NS, LB, TQ),
blinded to each other’s scores, performed QUADAS-2 assessments.
Disagreement was resolved by further review and discussion with
potential to involve a third review author (CR) as arbitrator if

necessary. We assessed each domain in terms of risk of bias, with
the first three domains also considered in terms of applicability.
The components of each of these domains, and a rubric that details
how judgements concerning risk of bias are made, are detailed in
Appendix 4 and Appendix 5. We produced a narrative summary,
describing numbers of studies that were found to have high, low,
or unclear risk of bias, as well as describing our concerns regarding
applicability.

Statistical analysis and data synthesis

We extracted the data from each study into a 2 x 2 table, showing
the binary test results cross-classified with the binary reference
standard. We organised test data so that the reference standard
was always ADD and thus accuracy data were around di2erentiating
ADD from other dementias. We entered true positive (TP), false
negative (FN), false positive (FP) and true negative (TN) data from
the included studies into RevMan 5.4 (Cochrane 2020) to calculate
sensitivity and specificity and their 95% confidence intervals.
We performed summary analyses using bivariate random-e2ects
models, based on pairs of sensitivity and specificity, to calculate
pooled estimates of sensitivity, specificity, positive predictive
values, positive likelihood ratios and negative likelihood ratios, all
with their associated 95% confidence intervals.

We used version 1.2 of the MetaDTA diagnostic test accuracy meta-
analytic soSware (Freeman 2019; Patel 2020) in our analyses.

We presented summary analyses as forest plots and in receiver
operating characteristic (ROC) space by plotting estimates of
sensitivity and specificity with the associated 95% confidence
interval of the pooled estimate. We only performed meta-analyses
where there were su2icient studies (three or more studies).

Investigations of heterogeneity

We described the following factors:

• Index test: i) thresholds used; ii) method used to measure
ABeta42 levels;

• Target disorder: i) reference standard used, e.g. NINCDS-ADRDA
criteria versus DSM criteria versus ICD-10 criteria for ADD; ii)
criteria used for the definition of a dementia syndrome: e.g.
individual, clinician, algorithm, or consensus group

• Target population: i) spectrum of patients: age, sex, education,
sampling strategy, Mini-Mental State Examination (MMSE) score
and Apolipoprotein E (APOE) status of study participants;
ii) clinical setting: outpatients versus inpatients versus
participants in residential care.

Sensitivity analyses

We performed sensitivity analyses to assess the e2ect of di2ering
ABeta42 test thresholds. In comparisons of ADD versus non-ADD,
ADD versus VaD, ADD versus FTD, and ADD versus DLB, we grouped
studies by similar thresholds as follows: those using thresholds less
than or equal to 500 pg/ml, and those using thresholds over 500
pg/ml. We performed sensitivity analyses only where there were
su2icient studies (three or more studies) to do so.

In addition, we performed sensitivity analyses for studies with
younger populations of ADD participants: those where the mean
age was under 66 years or who specifically enrolled participants
with early-onset ADD.
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We performed subgroup analyses on FTD variants: behavioural
variant (bvFTD), and primary progressive aphasia (PPA).

Finally, we performed sensitivity analyses for studies with high drop
out rates (greater than 30% of participants), and those which not
pre-specify the test threshold.

Assessment of reporting bias

We did not investigate reporting bias because of current
uncertainty about how it operates in test accuracy studies, and

concerns about the interpretation of existing analytical tools, such
as funnel plots.

R E S U L T S

Results of the search

We identified 57,763 titles aSer the electronic searches (Figure
1). ASer de-duplication and screening of titles for relevance,
we screened 34,027 abstracts. We assessed 1835 full papers for
eligibility and included 39 papers in the review.
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Figure 1.   Study flow diagram through the screening process.

 

Plasma and cerebrospinal fluid ABeta42 for the di�erential diagnosis of Alzheimer's disease dementia in participants diagnosed with any
dementia subtype in a specialist care setting (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

13



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

We contacted seven authors for additional information about their
studies but did not obtain usable data (Brandt 2008; Carandini 2019;
Hampel 2018; Smach 2008a; Toledo 2012; van Steenoven 2018; van
Steenoven 2019).

Summary of included studies

The Characteristics of included studies table lists the characteristics
of the 39 included studies, comprising a total of 7246 participants.
All studies were published between 2000 and 2020. Thirty-five
studies were conducted in Europe. Three studies (Montine 2001;
Shi 2018; Tariciotti 2018) were conducted in the USA and one study
(Smach 2008) was conducted in Tunisia.

Index test

For the method used to measure ABeta42 levels (Table 1), 31 studies
used the Innogenetics ELISA kit. Two studies used INNOTEST
β-AMYLOID (1-42) ELISA kits from Fujirebio Inc. (Casoli 2019;
Marchegiani 2019). One study used Athena Diagnostics (Montine
2001), one study used the ADmark ELISA kit (Tariciotti 2018) and
one study used the ABeta-SDS-Page Immunoblot (Wiltfang 2003).
Two studies did not report the ELISA kit they used (Lombardi 2018;
Schirinzi 2015).

Three studies did not report thresholds used (Bibl 2007; Shi
2018; Spies 2010). Eleven studies pre-specified the thresholds
used (Bousiges 2016; Bousiges 2018; Falgas 2020; Khoonsari
2019; Knapskog 2018; Lombardi 2018; Montine 2001; Perani 2016;
Santangelo 2017; Sjogren 2000; Tariciotti 2018).

Target disorder

The majority of studies (n = 31) used the NINCDS-ADRDA criteria
alone or in combination to define ADD. Two studies (Abu-Rumeileh
2018; Casoli 2019) used the International Working Group-2 criteria
(Dubois 2014), six studies (Bibl 2006; Bibl 2007; Khoonsari 2019;
Stefani 2005; Wiltfang 2003) used the DSM-IV, seven (Baldeiras
2015; Bousiges 2016; Casoli 2019; Falgas 2020; Lombardi 2018;
Marchegiani 2019; Shi 2018) used the National Institute on Aging
and Alzheimer's Association criteria (McKhann 2011), two (Bousiges
2016; Bousiges 2018) used Dubois (Dubois 2007), and one (Bousiges
2018) used Albert's (Albert 2011). Only one study did not report
the criteria used to diagnose ADD (Knapskog 2018). The majority of
studies (n = 26) did not report whether the diagnosis was made by a
single clinician or consensus opinion. Of the studies that did report
the diagnostic process, eight (Aerts 2011; Bibl 2006; Bibl 2007;
de Rino 2012; Herbert 2014; Knapskog 2018; Perani 2016; Smach
2008) were by consensus amongst clinicians or multi-disciplinary
team members, and a single clinician provided the diagnosis in
five studies (Bousiges 2016; Bousiges 2018; de Jong 2006; Lombardi
2018; Tariciotti 2018).

Spectrum of participants

The sample sizes of the included studies ranged from 27
participants to 937 participants. Most (n = 32) studies enrolled late-
onset ADD participants, or an older (mean age greater than 65
years) sample of participants with ADD. Three studies specifically

enrolled participants with early-onset ADD (Falgas 2020; Rosler
2001; Sjogren 2000). Four studies enrolled participants with a mean
age equal to or under 65 years (Bibl 2007; Kapaki 2005; Knapskog
2018; Montine 2001), but did not specifically investigate early-onset
ADD.

Most studies enrolled more females than males, and the median
proportion of males across studies was 42% (range 20% to 76%).
In three studies, less than 30% of the sample was male (Herbert
2014; Lewczuk 2004; Wiltfang 2003). In two studies, more than 60%
of the sample was male (Aerts 2011; Smach 2008). One study did
not report the distribution of sex within the sample (Montine 2001).

Only seven studies (Abu-Rumeileh 2018; Baldeiras 2015; Lombardi
2018; Montine 2001; Santangelo 2017; Smach 2008; Tariciotti 2018)
reported the education level of participants (range 6.2 years to 15.4
years).

Most studies (n = 24) did not clearly report the sampling strategy for
included participants. Of those that did report sampling strategies,
nine were retrospective analyses (Abu-Rumeileh 2018; Aerts 2011;
Bousiges 2018; de Jong 2006; Herbert 2014; Lins 2004; Lombardi
2018; Smach 2008; Spies 2010; Tariciotti 2018), and five were
consecutive samples (Bibl 2006; de Rino 2012; Marchegiani 2019;
Sjogren 2000; Stefani 2005).

Eleven studies did not report the baseline MMSE scores for included
participants (Brettschneider 2006; de Jong 2006; Kapaki 2001; Lins
2004; Santangelo 2017; Schirinzi 2015; Shi 2018; Sjogren 2000; Spies
2010; Tariciotti 2018; Wiltfang 2003). The median MMSE score across
all studies was 18.4 (range 14 to 23.6), indicating the majority of
participants had mild to moderate dementia severity. Only two
studies reported the APOE4 status of participants, with 51% of ADD
participants positive (Baldeiras 2015), and a mean level 14 amongst
ADD participants (Rosler 2001).

Clinical setting

Memory clinics in specialist services or research centres
recruited the majority of participants. Seventeen studies enrolled
outpatients (Aerts 2011; Baldeiras 2015; Bibl 2006; Bousiges 2016;
Bousiges 2018; Brettschneider 2006; de Jong 2006; de Rino
2012; Falgas 2020; Herbert 2014; Kapaki 2003; Knapskog 2018;
Lombardi 2018; Maddalena 2003; Perani 2016; Santangelo 2017;
Stefani 2005), three studies enrolled patients from mixed settings
(inpatients and outpatients) (Bibl 2007; Kapaki 2005; Tariciotti
2018) and the remaining 19 studies did not report whether they
included inpatients or outpatients. Three studies (Abu-Rumeileh
2018; Khoonsari 2019; Rosler 2001) did not report the sources of
recruitment.

Methodological quality of included studies

We assessed methodological quality using the QUADAS-2 tool and
at item level and provide aggregate scores in Figure 2, and Figure
3. We did not rate any studies as being at low risk of bias across
all domains, with risk of bias predominantly resulting from patient
selection and application of the index test.
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Figure 2.   Risk of bias and applicability concerns summary: review authors' judgements about each domain for each
included study
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Figure 2.   (Continued)

 
 

Figure 3.   Risk of bias and applicability concerns graph: review authors' judgements about each domain presented
as percentages across included studies

 
We considered 28 studies to be at high risk of bias due to selective
patient inclusion (for example, selective inclusion or enriching the
population with a certain dementia type). We scored a further nine
studies to be at unclear risk of bias in this domain, due to poor
reporting.

In the index test domain, we considered 25 studies to be at high risk
of bias because the ABeta42 threshold used was not pre-specified.
Only eleven studies reported and used a pre-specified threshold.
However, we judged nine of those studies to be at unclear risk of

bias because they did not report whether investigators interpreted
the ABeta42 data without knowledge of the dementia classification.
Three studies did not report the threshold for the values of
sensitivity and specificity they presented.

In the reference standard domain, we considered two studies to
be at high risk of bias, because investigators made the dementia
assessment with the knowledge of the ABeta42 result. We judged
ten studies to be at unclear risk of bias because they did not report
whether the investigator, who interpreted the results of reference
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standard, conducted the assessment without the knowledge of the
ABeta42 data.

In the flow and timing domain, we judged 10 studies to be
at high risk of bias because the final clinical diagnosis was
established (reassessed) 12 months or longer aSer CSF sampling.
We considered fiSeen studies to be at unclear risk of bias because
not all patients were included in the analysis and/or studies did not
report the interval between index test and reference standard.

For assessment of applicability concerns, we rated only five studies
to be high risk. Many of the studies recruited from specialist, tertiary
referral services and had access to assessments that may not be
routine across all international dementia services. However, we did

not consider this a major concern, as only specialist settings use the
ABeta42 test at present.

Findings

We included a total of 39 studies (5000 participants) (Table 1). We
present summary results of test accuracy for undi2erentiated non-
ADD and for specific dementia subgroups (Summary of findings 1).

CSF ABeta42 for di�erentiating ADD from non-ADD

The accuracy of ABeta42 to di2erentiate ADD from a mixed
population of non-ADD subtypes was evaluated in a total of 13
studies (1704 participants, 880 with ADD). The pooled sensitivity
at all thresholds was 79% (95% CI 73% to 85%), and the pooled
specificity was 60% (95% CI 52% to 67%) (Figure 4 Figure 5).
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Figure 4.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from non-ADD (all studies). Summary statistics:
sensitivity: 79% (95% CI 73%-85%), specificity: 60% (95% CI 52%-67%).
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Figure 5.   Forest plot of CSF ABeta42 for di�erentiating ADD from non-ADD (all studies)

 
In subgroup analysis, studies were separated into those using a
threshold less than or equal to 500 pg/ml (seven studies, 1160
participants, 519 with ADD Figure 6; Figure 7), and those using a
threshold above 500 pg/ml (five studies, 406 participants, 292 with
ADD, Figure 8; Figure 9). The pooled sensitivity for studies using a
threshold less than or equal to 500 pg/ml was 79% (95% CI 73% to
86%), and the pooled specificity was 58% (95% CI 45% to 70%). For

studies using a threshold above 500 pg/ml, the pooled sensitivity
was 78% (95% CI 70% to 84%), and the pooled specificity was 62%
(95% CI 50% to 73%). We excluded one study (Spies 2010) that did
not report a test threshold from the subgroup analyses. One study
(Knapskog 2018) used two thresholds (550 pg/ml and 700 pg/ml);
we included their 550pg/ml data in the subgroup analysis.
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Figure 6.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from non-ADD (threshold ≤ 500 pg/ml).
Summary statistics: sensitivity: 77% (95% CI 68%-86%), specificity: 58% (95% CI 45%-70%).

 
 

Figure 7.   Forest plot of CSF ABeta42 for di�erentiating ADD from non-ADD (threshold ≤ 500 pg/ml).
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Figure 8.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from non-ADD (threshold > 500 pg/ml).
Summary statistics: sensitivity: 78% (95% CI 70%-84%), specificity: 62% (95% CI 50%-73%).

 
 

Figure 9.   Forest plot of CSF ABeta42 for di�erentiating ADD from non-ADD (threshold > 500 pg/ml).

 
CSF ABeta42 for di�erentiating ADD from VaD

The accuracy of ABeta42 to di2erentiate ADD from VaD subtypes
was evaluated in a total of 11 studies (1151 participants, 830 with

ADD). The pooled sensitivity at all reported thresholds was 79%
(95% CI 75% to 83%), and the pooled specificity was 69% (95% CI
55% to 81%) (Figure 10 Figure 11).
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Figure 10.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from VaD (all studies). Summary statistics:
sensitivity: 79% (95% CI 75%-83%), specificity: 69% (95% CI 55%-81%).

 
 

Plasma and cerebrospinal fluid ABeta42 for the di�erential diagnosis of Alzheimer's disease dementia in participants diagnosed with any
dementia subtype in a specialist care setting (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

22



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 11.   Forest plot of CSF ABeta42 for di�erentiating ADD from VaD (all studies).

 
In subgroup analysis, studies were separated into those using a
threshold less than or equal to 500 pg/ml (seven studies, 809
participants, 697 with ADD) (Figure 12; Figure 13), and those using
a threshold above 500 pg/ml (three studies, 194 participants, 133
with ADD) (Figure 14; Figure 15). The pooled sensitivity for studies
using a threshold less than or equal to 500 pg/ml was 79% (95% CI

74% to 82%), and the pooled specificity was 68% (95% CI 51% to
82%). For studies using a threshold above 500 pg/ml, the pooled
sensitivity was 86% (95% CI 74% to 93%), and the pooled specificity
was 65% (95% CI 37% to 85%). We excluded one study (Spies 2010)
that did not report a test threshold from the subgroup analyses.
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Figure 12.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from VaD (threshold ≤ 500 pg/ml). Summary
statistics: sensitivity: 79% (95% CI 74%-82%), specificity: 68% (95% CI 51%-82%).

 
 

Figure 13.   Forest plot of CSF ABeta42 for di�erentiating ADD from VaD (threshold ≤ 500 pg/ml).
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Figure 14.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from VaD (threshold > 500 pg/ml). Summary
statistics: sensitivity: 86% (95% CI 74%-93%), specificity: 65% (95% CI 37%-85%).

 
 

Figure 15.   Forest plot of CSF ABeta42 for di�erentiating ADD from VaD (threshold > 500 pg/ml).

 
CSF ABeta42 for di�erentiating ADD from FTD

The accuracy of ABeta42 to di2erentiate ADD from FTD subtypes
was evaluated in a total of 17 studies (1948 participants, 1371 with

ADD). The pooled sensitivity at all thresholds was 85% (95% CI 79%
to 89%), and the pooled specificity was 72% (95% CI 55% to 84%)
(Figure 16 Figure 17).
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Figure 16.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from FTD (all studies). Summary statistics:
sensitivity: 87% (95% CI 80%-92%), specificity: 51% (95% CI 21%-80%).
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Figure 17.   Forest plot of CSF ABeta42 for di�erentiating ADD from FTD (all studies).

 
In subgroup analysis, studies were separated into those using a
threshold less than or equal to 500 pg/ml (eight studies, 1033
participants, 753 with ADD Figure 18; Figure 19), and those using a
threshold above 500 pg/ml (five studies, 513 participants, 345 with
ADD) (Figure 20; Figure 21). The pooled sensitivity for studies using
a threshold less than or equal to 500 pg/ml was 87% (95% CI 80% to

92%), and the pooled specificity was 51% (95% CI 21% to 80%). For
studies using a threshold above 500 pg/ml, the pooled sensitivity
was 81% (95% CI 73% to 88%), and the pooled specificity was 84%
(95% CI 72% to 91%). We excluded four studies (Bibl 2007; Casoli
2019; Shi 2018; Spies 2010) that did not report a test threshold from
the subgroup analyses.
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Figure 18.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from FTD (threshold ≤ 500 pg/ml). Summary
statistics: sensitivity: 80% (95% CI 77%-84%), specificity: 69% (95% CI 49%-84%).

 
 

Figure 19.   Forest plot of CSF ABeta42 for di�erentiating ADD from FTD (threshold ≤ 500 pg/ml).
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Figure 20.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from FTD (threshold > 500 pg/ml). Summary
statistics: sensitivity: 83% (95% CI 71%-91%), specificity: 76% (95% CI 58%-87%).

 
 

Figure 21.   Forest plot of CSF ABeta42 for di�erentiating ADD from FTD (threshold > 500 pg/ml).

 
Test accuracy was investigated in two clinical subgroups of FTD
(bvFTD and PPA). In the bvFTD subgroup (eight studies, 898
participants, 651 with ADD), the pooled sensitivity at all thresholds

was 85% (95% CI 80% to 89%), and the pooled specificity was
68% (95% CI 51% to 81%). In the PPA subgroup (three studies, 192
participants, 171 with ADD) the pooled sensitivity at all thresholds
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was 94% (95% CI 50% to 100%), and the pooled specificity was 23%
(95% CI 0% to 98%).

CSF ABeta42 for di�erentiating ADD from DLB

The accuracy of ABeta42 to di2erentiate ADD from DLB subtypes
was evaluated in a total of nine studies (1929 participants, 1521 with

ADD). The pooled sensitivity at all thresholds was 77% (95% CI 70%
to 83%), and the pooled specificity was 66% (95% CI 51% to 78%)
(Figure 22, Figure 23).

 

Figure 22.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from DLB (all studies). Summary statistics:
sensitivity: 77% (95% CI 70%-83%), specificity: 66% (95% CI 51%-78%).
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Figure 23.   Forest plot of CSF ABeta42 for di�erentiating ADD from DLB (all studies).

 
In subgroup analysis, there were only su2icient studies
investigating thresholds of less than or equal to 500 pg/ml to
allow for meta-analysis (six studies, 751 participants, 563 with ADD)
(Figure 24; Figure 25). The pooled sensitivity for studies using a
threshold of less than or equal to 500 pg/ml was 79% (95% CI 69% to

86%), and the pooled specificity was 68% (95% CI 46% to 85%). Two
studies did not specify the test threshold (Shi 2018; Spies 2010), and
were excluded from the subgroup analysis. Only one study used a
threshold above 500 pg/ml (700 pg/ml, Bousiges 2018); this study
reported sensitivity 71% and specificity 53%.
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Figure 24.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from DLB ≤ 500 (pg/ml). Summary statistics:
sensitivity: 79% (95% CI 69%-86%), specificity: 68% (95% CI 45%-85%).

 
 

Figure 25.   Forest plot of CSF ABeta42 for di�erentiating ADD from DLB ≤ 500 (pg/ml).
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CSF ABeta42 for di�erentiating ADD from NPH

The accuracy of ABeta42 to di2erentiate ADD from NPH related
dementia subtypes was evaluated in a total of four studies (336

participants, 258 with ADD). The pooled sensitivity at all thresholds
was 84% (95% CI 79% to 88%), and the pooled specificity was 42%
(95% CI 26% to 60%) (Figure 26, Figure 27). There were insu2icient
studies for meta-analysis at di2erent test thresholds.

 

Figure 26.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from vs NPH. Summary statistics: sensitivity:
84% (95% CI 79%-88%), specificity: 42% (95% CI 26%-60%).
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Figure 27.   Forest plot of CSF ABeta42 for di�erentiating ADD from vs NPH.

 
CSF ABeta42 for di�erentiating ADD from CJD

The accuracy of ABeta42 to di2erentiate ADD from CJD subtypes
was evaluated in a total of three studies (382 participants, 321 with

ADD). The pooled sensitivity at all thresholds was 82% (94%CI:77%
to 86%), and the pooled specificity was 46% (95% CI 34% to 58%)
(Figure 28, Figure 29). There were insu2icient studies for meta-
analysis at di2erent test thresholds.

 

Figure 28.   Summary ROC Plot of CSF ABeta42 for di�erentiating ADD from CJD. Summary statistics: sensitivity: 82%
(95% CI 77%-86%), specificity: 46% (95% CI 34%-58%).
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Figure 29.   Forest plot of 1CSF ABeta42 for di�erentiating ADD from CJD.

 
CSF ABeta42 for di�erentiating ADD from ARCD

Only one study (53 participants, 33 with ADD) investigated the
accuracy of ABeta42 to di2erentiate ADD from ARCD. Sensitivity was
80% and specificity was 85%.

Investigation of heterogeneity

We conducted sensitivity analyses for studies with a younger
population of ADD participants, and studies with a drop-out rate of
more than 30% of participants. Summary of findings 2 summarises
the results of the subgroup analyses.

E�ect of age

Three studies (Falgas 2020; Rosler 2001; Sjogren 2000) specifically
enrolled participants with early-onset ADD (age equal to or under
65 years), corresponding to 100%, 40% and 62% of the ADD sample
in each of the respective studies. Four studies had mean ages of
under 66 years (Bibl 2007; Kapaki 2005; Knapskog 2018; Montine
2001), but did not specifically enrol participants with early-onset
ADD. Kapaki 2005 was excluded from sensitivity analyses as data
were only present for ADD versus ARCD (one study).

For ADD versus non-ADD, removal of three studies (Knapskog
2018; Montine 2001; Rosler 2001) did not substantially alter pooled
estimates of sensitivity (79% versus 80%), or specificity (60% versus
62%).

Removal of one study (Sjogren 2000) in the ADD versus VaD analysis
did not substantially alter pooled sensitivity (80% versus 80%), or
specificity (69% versus 68%).

For ADD versus FTD, amongst three studies (Bibl 2007; Falgas 2020;
Sjogren 2000) of younger participants, the pooled estimates of
specificity (68% versus 86%), but not of sensitivity (85% versus
82%), were higher in younger than in older participants.

E�ect of studies with high drop-out rates

Three studies (Herbert 2014; Santangelo 2017; Shi 2018) had drop-
out rates, missing data, or excluded more than 30% of participant
data.

For ADD versus VaD, removal of two studies (Herbert 2014;
Santangelo 2017) did not substantially alter the pooled estimates
of sensitivity (79% versus 79%), or specificity (69% versus 70%).

For ADD versus FTD, removal of three studies (Herbert 2014;
Santangelo 2017; Shi 2018) did not substantially alter the pooled
estimates of sensitivity (85% versus 81%) or specificity (72% versus
75%).

For ADD versus DLB, removal of three studies (Herbert 2014;
Santangelo 2017; Shi 2018) did not substantially alter the pooled

estimates of sensitivity (77% versus 75%), or specificity (66% versus
68%).

For ADD versus NPH, removal of one study (Santangelo 2017) also
did not substantially alter the pooled estimates of sensitivity (84%
versus 86%) or specificity (42% versus 49%).

E�ect of studies without a pre-specified test threshold

For ADD versus non-ADD, removal of eight studies did not
substantially alter pooled estimates of sensitivity (79% versus 79%)
or specificity (60% versus 60%).

For ADD versus VaD, removal of eight studies did not substantially
alter the pooled estimate of sensitivity (80% versus 80%), but the
pooled estimate of specificity increased (73% versus 59%).

For ADD versus FTD, removal of 10 studies did not substantially alter
the pooled estimates of sensitivity (81% versus 85%) or specificity
(75% versus 72%).

For ADD versus DLB, removal of six studies did not substantially
alter the pooled estimates of sensitivity (77% versus 70%) or
specificity (66% versus 70%).

D I S C U S S I O N

Summary of main results

We reviewed the diagnostic test accuracy of the ABeta42 biomarker
for di2erential diagnosis in dementia. Specifically, we assessed
accuracy of ABeta42 for di2erentiating ADD from other dementia
subtypes. There were no suitable studies of plasma ABeta42 so our
review evidence is limited to CSF-based studies.

In specialist settings, CSF ABeta42 may help di2erentiate ADD from
other forms of dementia, but the test is imperfect. The pattern
of higher sensitivity than specificity suggests that CSF ABeta42
is better at making a true ADD diagnosis than excluding other
dementia types. The accuracy of ABeta42 for di2erentiating ADD
was generally higher in those studies that compared a population
of ADD and another specific dementia subtype; for example,
vascular dementia. This situation does not mirror the real world,
where patients present to memory clinics with undi2erentiated
memory problems and will include a variety of di2ering dementia
subtypes. The studies that looked at di2erentiating ADD from mixed
populations o2er more generalisable data.

For those studies that assessed specific dementia pathologies,
there was a suggestion that ABeta42 may work better at
distinguishing certain dementia pathologies from ADD. This result
has biological plausibility, as certain non-ADD types may involve
abnormal amyloid production as part of the pathological cascade
underlying the neurodegeneration.
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We found that accuracy of CSF ABeta42 was dependent on the
threshold used to define test positivity. The pattern of sensitivity
and specificity will alter depending on the threshold employed. In
this regard, it is disappointing that so few studies assessed CSF
ABeta42 at a pre-specified threshold. Studies that explore various
cut-o2 points until they find the threshold that works best are at
risk of artificially inflating the test accuracy reported.

In general, we found that papers describing ABeta42 for di2erential
diagnosis were at high risk of bias. This is a limitation that is
common across much of the dementia biomarker literature.

Strengths and weaknesses of the review

We performed a systematic search of the literature, based on a
sensitive search strategy. We followed best practice in all aspects
of study selection, data extraction, quality assessment and meta-
analysis.

Our interpretation is limited by issues with the included studies.
None of the included studies were rated as low risk of bias across
all the domains. Major issues were with patient selection and use of
the index test (ABeta42). The ideal patient selection design would
be random or consecutive enrolment. For many of the included
studies, there was some degree of enrichment of the population,
with researchers adding participants with the dementia subtypes
of interest. For less common dementia subtypes, this approach
may be necessary, unless very large populations can be included.
However, this selection method risks bias, as the included patients
may represent phenotypic extremes. The index test issue of
greatest concern was around the choice of ABeta42 threshold used
to define a positive test. There is no consensus on the optimal level
of CSF ABeta42 to make an ADD diagnosis and limited agreement
on levels to help determine one dementia subtype from another.
To allow for a quantitative evidence synthesis, we accepted data
from the threshold presented as the primary analysis in each
parent study. Thus, there was no common threshold in our primary
meta-analyses. Best practice in biomarker test accuracy studies
is to pre-specify a threshold of interest. When we re-ran analyses
at predefined thresholds of interest, we found that patterns of
sensitivity and specificity were dependent on the threshold used.
As biomarkers move from research tool to clinical practice, it is
essential that consensus thresholds to define test positivity are
agreed and used.

We pre-defined dementia subtypes of interest. However, there
are potential further levels of granularity within these diagnostic
groups. For example, FTD can be further subdivided into three
main clinical categories, namely bvFTD, progressive non-fluent
aphasia and semantic variant PPA. In addition to variable clinical
presentation, these FTD subgroups are also genetically and
pathologically heterogeneous. We were able to investigate the test
accuracy of ABeta42 in two of the three FTD subgroups (bvFTD
and PPA). Sensitivity to detect ADD was high in both subgroups,
but specificity was considerably lower in the PPA compared to
the bvFTD group. This suggests that certain clinical dementia
classifications may be too broad, and biomarker-based diagnostics
may be better suited to refined diagnosis. This aligns with the
moves towards personalised medicine. We did not include a
subgroup of 'mixed' dementia in our analyses, although this is
probably one of the commonest dementia pathologies seen in
older adults. Some argue that most dementia seen in older age
is likely to have a degree of Alzheimer’s disease and vascular

pathology. If this is the case, then biomarkers specific to amyloid
may be less helpful in this group.

Applicability of findings to the review question

We found no suitable studies assessing the test accuracy of plasma
ABeta42. This is disappointing, as a biomarker that does not require
invasive sampling of CSF would be preferable.

The analyses assessing ABeta42 for di2erentiating ADD from mixed
dementias answer the question of greatest clinical relevance. The
included studies were predominantly based in specialist secondary
care settings. This is not a concern, as this is the setting where CSF
biomarkers are at present most likely to be used. The case mix
of participants in the studies did not always reflect the common
diagnoses seen in general memory clinics, with a preponderance
of more unusual dementia types. This is likely due to the highly
specialist clinics participating in the studies.

Our condition of interest was the subtype of dementia, as assessed
by clinical classification criteria. However, even the best validated
clinical criteria are imperfect, and there are oSen di2erences
between ante-mortem clinical diagnosis and post-mortem neuro-
pathological diagnosis. Thus, it is possible that the accuracy
data for ABeta42 are biased by erroneous clinical classification.
In practice, clinical assessment, informed by informant review,
neuroimaging and neuropsychological testing, remains the gold
standard. In research, there is a move towards a biomarker-based
diagnosis. There would be a circularity to comparing CSF ABeta42
to a pathological diagnosis based on amyloid beta testing, so
clinicians will continue for now to use expert clinical assessment
as the reference standard for now. We recognise, however, that
dementia diagnostics is a rapidly evolving space, and best practice
may change in the next years.

Our review answers the question: What is the accuracy of
ABeta42 for distinguishing ADD from other dementias? However,
this question assumes that the biomarker would be used in
isolation. In practice, biomarkers will be used alongside clinical
assessment, neuropsychological testing, and neuroimaging to
inform a diagnostic formulation. A more pertinent question would
be: What is the additive value of ABeta42 over usual practice for
distinguishing ADD from other dementias?

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Our results suggest that ABeta42 could be useful in improving
di2erential diagnosis of the dementia syndrome, but the test is
imperfect. As already discussed, it is unlikely that the ABeta42
biomarker would be used in isolation in clinical practice and ideally
it should be used to support the diagnosis alongside full clinical,
radiological, and neuropsychological assessment. Our review does
not help answer questions around the added value of the test over
routine diagnostics.

It is interesting that the test accuracy of cerebrospinal fluid (CSF)
ABeta42 is similar to the accuracy seen in reviews of brief cognitive
screening tools (Beishon 2019, Davis 2015, Quinn 2014). The studies
are not comparable, but it does suggest that more expensive and
more invasive tests are not necessarily better than the standard
approach. Although a relatively safe procedure, CSF assessment
via lumbar puncture has secondary complications and risks such
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as headaches (Sadashivaiah 2009). There are also time and cost
implications of this procedure and the subsequent assays. Before
ABeta42 could be recommended for implementation at scale, there
would need to be an assessment of feasibility, acceptability and
economics.

The motivation for di2erentiating pathological dementia types is
to allow personalised management of the dementia syndrome.
At present, this is more of a theoretical issue than a practical
concern. There are few approved drug treatments for dementia
and no treatments specific to a certain dementia pathology.
The main pharmacological intervention used in dementia care
is symptomatic treatment with cholinesterase inhibitors or
memantine. These agents seem to have a di2erential treatment
response, dependent on dementia type. This supports the concept
of tailoring drug therapy to the underlying pathology, although in
international practice these agents are oSen prescribed for most
dementia types anyway, perhaps due to the lack of any other
therapeutic option.

As our understanding of the pathology underlying dementia
improves, we find increasing evidence that the dementia of older
age is oSen mixed with components from amyloid pathology,
vascular disease, Lewy bodies etc. Our review did not include
studies of 'mixed' dementias and the performance of the test in this
group remains unknown.

Implications for research

Our review has implications for future dementia research and for
future evidence synthesis of this research.

The test accuracy demonstrated does lend some support to the
concept of using biomarkers to di2erentiate dementia type for
tailored therapy. Clinical trials of anti-amyloid interventions could
consider using quantification of ABeta42 for patient selection. As
discussed above, the biomarker does not guarantee an exclusively
ADD population, but it may help select those people most
likely to benefit from the intervention. These two groups are
not synonymous; a person with mixed dementia may not meet

criteria for clinical ADD, but may still benefit from disruption of
pathological amyloid pathways. The field of dementia biomarkers
is rapidly evolving, other biomarkers and combinations of
biomarkers are becoming available and it may be that a battery of
biomarkers, rather than a single test, o2ers even greater precision
in pathological diagnosis (Shaw 2009, Ritchie 2017). Such an
approach is being used in projects such as EPAD (Ritchie 2016) and
PREVENT Dementia (Ritchie 2012).

These arguments around utility of an ABeta biomarker to
guide therapy only hold if the amyloid is the cause of
the underlying neurodegeneration. This fundamental question
remains unanswered. The relevance of amyloid pathology to
clinical symptoms and dementia progression remains unclear
and may be di2erential among di2erent clinical syndromes; e.g.
amyloidosis in vascular dementia may be a less potent driver of
symptoms than in Alzheimer’s disease dementia (ADD) (Iadecola
2014). Mechanistic research that explores the biological role of
amyloid in neurodegeneration is still needed. Based on our results,
such studies should not limit themselves to clinical ADD. Going
forward, it will be important to understand interactions among
pathologies and how they relate to risk factors and clinical
phenotypes (Ritchie 2018).

As seen in other diagnostic test accuracy studies in dementia, we
found issues with reporting of the science, which complicated our
evidence synthesis. It would benefit the field to apply better and
more consistent standards to the original research undertaken.
Application of the Standards for Reporting of Diagnostic Accuracy
Studies in Dementia (STARDdem) reporting checklist could help in
this regard (Noel-Storr 2014). The clinical arguments around the
need for greater consistency in the thresholds used to dichotomise
ABeta42 are also true when considering research.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Patient Sampling Retrospective analysis of CSF samples at the Institute of Neurological Sciences of Bologna obtained
between 2005 and 2016. Samples were taken from patients with a clinical, genetic, or pathologically
confirmed diagnosis of FTD or ADD, and cognitively healthy controls. A sub-sample of 141 FTD patients
were selected who did not have co-existing DLB, ADD, prion diease, or vascular dementia.

Sampling procedure: not reported.

Separate data were available for the performance of biomarkers in distinguishing between ADD from
FTD. We did not include data on performance of the index test to discriminate ADD participants from
controls.

Exclusion criteria: patients with CBS were excluded, as were those with significant cerebrovascular
pathology on brain imaging. DLB was excluded clinically. No other exclusion criteria were detailed.

Patient characteristics and
setting

The sample considered in the review comprised of 201 participants, 60 ADD and 141 FTD. All partic-
ipants underwent clinical history, neurological examination, neuropsychological testing, and neu-
roimaging. In addition, some participants had post-mortem diagnoses and results from molecular ge-
netic testing. Education, gender, and age at the time of lumbar puncture were similar in ADD and FTD.
MMSE score was lower in ADD (p < 0.05).

Sex: 33 males, 27 females for ADD; 75 males and 66 females for FTD

Age mean (SD) (y): 67.1±8.7 for ADD; 64.9 ±9.8 for FTD

MMSE: 20.7±4.8 for ADD; 25.0±3.7 for FTD

Disease duration (y): not reported

Education (y): 10.8±4.8 for ADD; 8.9±4.0 for FTD

Sources of recruitment: CSF samples submitted for analysis at the Institute of Neurological Sciences of
Bologna

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged, aliquoted,
and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics NV,
Gent, Belgium.

Threshold: >482 ng/L; not prespecified; determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [No]
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Target condition and ref-
erence standard(s)

Target condition: Alzheimer's disease (differential diagnosis of ADD from FTD)

Reference standards: International Working Group 2 (IWG-2) criteria for ADD and CSF biomarker profile.

FTD were classified using criteria for the following subtypes: behavioural variant, non-fluent variant
of primary progressive aphasia, sematic variant of primary progressive aphasia, amyotrophic lateral
sclerosis, corticobasal syndrome, progressive supranuclear palsy and FTD with parkinsonism. FTD was
neuropathologically confirmed in four cases, and 22 cases had additional molecular genetic findings
which supported the diagnosis. Ten participants with FTD were excluded where the CSF biomarker pro-
file was in-keeping with a diagnosis of ADD.

The final clinical diagnosis was confirmed after at least two years of follow-up. The reference standard
results were reported using knowledge of the results of index test.

Flow and timing The final clinical diagnosis was established after 24 months of follow-up.

AD vs FTD (n=201)

AD=60; bvFTD=53; Sensitivity=89%; Specificity=80% (Table 2, p381)

TP=53; FP=11; FN=7; TN=42 (calculated in RevMan5)

Missing data: Data were requested from the author on the bvFTD subtype and ADD.

The interval between established clinical diagnosis and CSF sample collection was not reported.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or ran-
dom sample of patients
enrolled?

Unclear    

Was a case-control design
avoided?

Yes    

Did the study avoid inap-
propriate exclusions?

Unclear    

Could the selection of pa-
tients have introduced
bias?

  Unclear risk  

Are there concerns that
the included patients
and setting do not match
the review question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards
likely to correctly classify
the target condition?

Yes    

Abu-Rumeileh 2018  (Continued)
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Were the reference stan-
dard results interpreted
without knowledge of the
results of the index tests?

No    

Could the reference stan-
dard, its conduct, or its
interpretation have in-
troduced bias?

  High risk  

Are there concerns that
the target condition as
defined by the reference
standard does not match
the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate
interval between index
test and reference stan-
dard?

Unclear    

Were all patients included
in the analysis?

No    

Could the patient flow
have introduced bias?

  High risk  

Abu-Rumeileh 2018  (Continued)

 
 

Study characteristics

Patient Sampling A study with retrospective design (retrospective analysis) of data from patients with DLB and
ADD. Consecutive patients with clinical diagnosis of DLB, who were referred to either the move-
ment disorder clinic of the Department of Neurology or the memory clinic of the Department of
Geriatric Medicine at the Radboud University Nijmegen Medical Centre, and who underwent a
lumbar puncture between December 2003 and June 2008, were included. Out of 93 eligible ADD
patients from the memory clinic database, an age and gender matched group of 45 ADD patients
was randomly drawn.

Exclusion criteria: not reported.

Patient characteristics and set-
ting

The sample considered in the review comprised of 68 participants, 45 ADD and 23 DLB. Disease
duration, gender, and age at the time of lumbar
puncture were similar in AD and DLB. MMSE score was lower in AD (p < 0.05).

Sex: 34 males and 11 females for ADD; 18 males and 5 females for DLB

Age mean (SD) (y): 71.6±9.4 for ADD; 71.6 ±9.4 for DLB

Disease duration (months): 33.0 for ADD; 38.8 for DLB

Sources of recruitment: memory clinic and movement disorder clinic, the Radboud University
Nijmegen Medical Centre, The Netherlands

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed (within 4 weeks).
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Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenet-
ics NV, Gent, Belgium.

Threshold: >482 ng/L; not prespecified; determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [Not report-
ed]

Target condition and reference
standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of ADD from DLB)

Reference standards: NINCDS-ADRDA criteria for ADD.

Clinical diagnosis of DLB was based on McKeith criteria.

Initial clinical diagnosis was established by a multidisciplinary team consisting of a geriatrician,
a neurologist a neuropsychologist prior CSF sample. The final clinical diagnosis was reassessed
by a single rater after a follow-up period of 12 months or longer. Not reported whether the refer-
ence standard results were reported without knowledge of the results of index test.

Flow and timing The final clinical diagnosis was established (reassessed) 12 months or longer after CSF sampling.

AD vs DLB (n=65)

AD=44; DLB=21; Sensitivity=62%; Specificity=65% (Table 2, p381)

TP=13; FP=15; FN=8; TN=29 (calculated in RevMan5)

Missing data: CSF Abeta42 sample was unavailable from 2 DLB and 1 AD participants (Total: 23
DLB and 44 ADD, p379)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Yes    

Was a case-control design avoid-
ed?

No    

Did the study avoid inappropriate
exclusions?

Unclear    

Could the selection of patients
have introduced bias?

  High risk  

Are there concerns that the in-
cluded patients and setting do
not match the review question?

    Low concern

DOMAIN 3: Reference Standard

Aerts 2011  (Continued)
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Is the reference standards like-
ly to correctly classify the target
condition?

Yes    

Were the reference standard re-
sults interpreted without knowl-
edge of the results of the index
tests?

Unclear    

Could the reference standard,
its conduct, or its interpreta-
tion have introduced bias?

  Unclear risk  

Are there concerns that the tar-
get condition as defined by the
reference standard does not
match the question?

    Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate interval
between index test and reference
standard?

No    

Were all patients included in the
analysis?

No    

Could the patient flow have in-
troduced bias?

  High risk  

Aerts 2011  (Continued)

 
 

Study characteristics

Patient Sampling Participants were recruited at the Dementia clinic, Neurology Department of
Coimbra University Hospital. All patients were followed for two years after which
the clinical diagnosis was revised.

Patient characteristics and setting The sample considered in the review comprised of 214 participants, 107 ADD and
107 FTD. Age of onset, gender, and age at the time of lumbar
puncture were similar in AD and FTD. MMSE score was lower in AD (p < 0.005).

Sex: 37 males and 70 females for ADD; 47 males and 60 females for FTD

Age mean (SD) (y): 64.4 ±9.5 for ADD; 66.3 ±9.0 for FTD

Age of onset (years): 62.0 ± 9.6for ADD; 62.6± 9.0for FTD

Sources of recruitment: Dementia Clinic, Neurology Department of Coimbra Uni-
versity Hospital

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes,
centrifuged, aliquoted, and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained
from Innogenetics NV, Gent, Belgium.

Threshold: 538pg/ml, not prespecified; determined by ROC analysis.

Baldeiras 2015 

Plasma and cerebrospinal fluid ABeta42 for the di�erential diagnosis of Alzheimer's disease dementia in participants diagnosed with any
dementia subtype in a specialist care setting (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

49



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Were the index test results reported without knowledge of the reference stan-
dard? [Not reported]

Target condition and reference standard(s) Target condition: Alzheimer's disease dementia (differential diagnosis of ADD
from FTD)

Reference standards: NINCDS-ADRDA criteria and McKhann et al for ADD.

Clinical diagnosis of FTD was based on the Lund and Manchester clinical criteria.

The reference standard results were reported without knowledge of the results of
index test.

Flow and timing  

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients
enrolled?

Yes    

Was a case-control design avoided? Unclear    

Did the study avoid inappropriate exclusions? Yes    

Could the selection of patients have intro-
duced bias?

  Unclear risk  

Are there concerns that the included patients
and setting do not match the review ques-
tion?

    High

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly
classify the target condition?

Yes    

Were the reference standard results interpret-
ed without knowledge of the results of the index
tests?

Yes    

Could the reference standard, its conduct, or
its interpretation have introduced bias?

  Low risk  

Are there concerns that the target condition
as defined by the reference standard does not
match the question?

    Unclear

DOMAIN 4: Flow and Timing

Baldeiras 2015  (Continued)
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Was there an appropriate interval between index
test and reference standard?

Unclear    

Were all patients included in the analysis? Yes    

Could the patient flow have introduced bias?   Unclear risk  

Baldeiras 2015  (Continued)

 
 

Study characteristics

Patient Sampling Prospective investigation of participants with probable AD, probable DLB and non-demented dis-
ease controls from initially consecutively referred sample to a laboratory for neurochemical evalu-
ation.

Separate data were available for the performance of biomarkers in distinguishing between AD from
DLB. We did not include data on performance of the index test to discriminate AD participants from
controls.

Exclusion criteria: not reported. Exclusion criteria were only reported for the control group.

Patient characteristics and
setting

The sample considered in the review comprised of 43 participants, 18 AD and 25 DLB. CSF was col-
lected from hospitalised DLB patients from a clinic specialising in the diagnosis and treatment of
Parkinson's disease. CSF of AD patients came from a memory clinic. The mean age and the mean
MMSE score did not significantly differ between AD and DLB participants.

Sex: 5 males and 13 females for AD; 21 males and 4 females for DLB

Age mean (SD) (y): 69.7 ± 10.6 for AD; 72.0 ± 7.5 for DLB

Disease duration (y): not reported

Sources of recruitment: AD patients from the memory clinic, University of Goettingen; DLB pa-
tients: inpatients from a Paracelsus-Elena Klinic, Kassel; Germany

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed (within 2 days).

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics
NV, Gent, Belgium.

Threshold: 475pg/ml, not prespecified; determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [Yes]

Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD from DLB)

Reference standards: NINCDS-ADRDA and DSM-IV criteria for AD.

Clinical diagnosis of DLB was based on McKeith and DSM-IV criteria.

Diagnosis was established by a psychiatrist and a neurologist (blinded to biomarker results) thor-
ough anamnesis, clinical examination, results of neuropsychological assessment, clinical records
of the patients and the best clinical judgement.

Flow and timing The interval between established clinical diagnosis and blood sample collection was not report-
ed.However, it appears that CSF samples were collected short after establishing the clinical diag-
nosis of AD and DLB.

At baseline: 18 AD; 25 DLB

Bibl 2006 
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Sample included in the analysis: 18 AD; 23 DLB

AD vs DLB (n=41)

Disease+: 18; Disease-: 23

Sensitivity=50%; Specificity=96% (Calculated in Revman5)

TP=9; FP=1; FN=9; TN=22 (calculated in RevMan5)

Missing data: CSF Abeta42 sample was unavailable from 2 DLB participants (p1772)

Comparative  

Notes Author contacted: there is some discrepancy between our findings and findings data reported in
the Table 2, p1775. No reply.

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Unclear    

Was a case-control design
avoided?

No    

Did the study avoid inappro-
priate exclusions?

Unclear    

Could the selection of pa-
tients have introduced bias?

  High risk  

Are there concerns that the
included patients and set-
ting do not match the review
question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards like-
ly to correctly classify the tar-
get condition?

Yes    

Were the reference standard
results interpreted without
knowledge of the results of the
index tests?

Yes    

Could the reference stan-
dard, its conduct, or its inter-
pretation have introduced
bias?

  Low risk  

Are there concerns that the
target condition as defined
by the reference standard

    Low concern

Bibl 2006  (Continued)
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does not match the ques-
tion?

DOMAIN 4: Flow and Timing

Was there an appropriate in-
terval between index test and
reference standard?

Yes    

Were all patients included in
the analysis?

No    

Could the patient flow have
introduced bias?

  Unclear risk  

Bibl 2006  (Continued)

 
 

Study characteristics

Patient Sampling A total of 90 patients (30 ADD; 30 FTLD; 30 non-demented disease controls) were selected on
wards and the dementia outpatient clinic of the Universitiy of Goettingen and the dementia
outpatient clinic of the Universitiy of Erlangen between 2000 and 2004.

Sampling procedure: not reported.

Separate data were available for the performance of biomarkers in distinguishing between ADD
from FTLD. We did not include data on performance of the index test to discriminate AD partici-
pants from controls.

Exclusion criteria: not reported

Patient characteristics and setting The sample considered in the review comprised of 60 participants, 30 ADD and 30 FTLD. 30
non-demented disease controls were not included. Diagnosis was established by a psychia-
trist and a neurologist (blinded to biomarker results), all highly experienced in clinical differen-
tial diagnosis of dementias, on the basis of thorough anamnesis, clinical examination, results
of neuropsychological assessment, clinical records of the patients and the best clinical judge-
ment

Sex: 13 males and 17 females for ADD; 21 males and 9 females for FTLD

Age mean (SD) (y): 65.4 ± 7.3 for ADD; 61.6 ± 11.5 for FTLD. The mean age did not significantly
differ between those two groups.

MMSE: 19.3 ± 5.4 for ADD; 20.7 ± 8.9 for FTLD (for 26 participants). The mean age did not signifi-
cantly differ between those two groups.

Disease duration (y): not reported

Sources of recruitment: mixed setting: the wards and the dementia outpatient clinic of the Uni-
verity of Goettingen; 5 AD patients were recruited from the dementia outpatient clinic of the
Universitiy of Erlangen; Germany

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed (within 2 days).

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Inno-
genetics NV, Gent, Belgium.

Threshold: not reported; determined by ROC analysis.

Bibl 2007 

Plasma and cerebrospinal fluid ABeta42 for the di�erential diagnosis of Alzheimer's disease dementia in participants diagnosed with any
dementia subtype in a specialist care setting (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

53



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Were the index test results reported without knowledge of the reference standard? [Yes]

Target condition and reference
standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD from FTLD)

Reference standards: NINCDS-ADRDA and DSM-IV criteria for ADD.

Diagnosis for FTLD was established on the McKhann 2001 and Neary 1988 criteria. Clinicians
were blinded to biomarker results.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not report-
ed.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sam-
ple of patients enrolled?

No    

Was a case-control design avoid-
ed?

No    

Did the study avoid inappropriate
exclusions?

No    

Could the selection of patients
have introduced bias?

  High risk  

Are there concerns that the in-
cluded patients and setting do
not match the review question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to
correctly classify the target condi-
tion?

Yes    

Were the reference standard re-
sults interpreted without knowl-
edge of the results of the index
tests?

Yes    

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

  Low risk  

Are there concerns that the tar-
get condition as defined by the
reference standard does not
match the question?

    Low concern

Bibl 2007  (Continued)
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DOMAIN 4: Flow and Timing

Was there an appropriate interval
between index test and reference
standard?

Yes    

Were all patients included in the
analysis?

Yes    

Could the patient flow have in-
troduced bias?

  High risk  

Bibl 2007  (Continued)

 
 

Study characteristics

Patient Sampling A total of 151 patients were selected between January 2013 and January 2015.

Sampling procedure: Not reported

Separate data were available for the performance of biomarkers in distinguishing
probable AD and probable DLB as well as mixed diagnosis of ADD and DLB with the
other diagnostic groups. In accordance with inclusion criteria in the current review we
only included data to differentiate between ADD and DLB with dementia diagnoses.

Patient characteristics and setting The sample considered in the review comprised of 51 participants, 31 ADD and 20 DLB.
Diagnosis was established double-blinded to biomarker results by clinicians and the
biologist.

Sex: 12 males and 19 females for ADD; 14 males and 6 females for DLB

Age mean (SD) (y): 67.2±9.3 for ADD; 68.8±9.7 for DLB.

MMSE: 20.2±4.7 for ADD; 21±4.7 for DLB .

Disease duration (y): not reported

Sources of recruitment: The tertiary memory clinic of Strasbourg University Hospital

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, cen-
trifuged, aliquoted, and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from
Innogenetics NV, Gent, Belgium.

Threshold: 500ng/L, pre-specified

Were the index test results reported without knowledge of the reference standard? Not
reported

Target condition and reference standard(s) Target condition: Alzheimer's disease dementia (differential diagnosis of AD from DLB)

Reference standards: McKhann's criteria and Duboi's criteria for ADD.

Diagnosis for DLB was established on the McKeith's and DSM-V criteria. Clinicians were
blinded to biomarker results.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not
reported.
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Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of
patients enrolled?

Unclear    

Was a case-control design avoided? Yes    

Did the study avoid inappropriate exclu-
sions?

Unclear    

Could the selection of patients have in-
troduced bias?

  Unclear risk  

Are there concerns that the included pa-
tients and setting do not match the re-
view question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correct-
ly classify the target condition?

Unclear    

Were the reference standard results inter-
preted without knowledge of the results of
the index tests?

Yes    

Could the reference standard, its con-
duct, or its interpretation have intro-
duced bias?

  Low risk  

Are there concerns that the target con-
dition as defined by the reference stan-
dard does not match the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between
index test and reference standard?

No    

Were all patients included in the analysis? Unclear    

Could the patient flow have introduced
bias?

  Unclear risk  

Bousiges 2016  (Continued)
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Patient Sampling Retrospective multicentre study from six French memory research centres undertaking clinical and
biological diagnoses of dementia. All centres used the same diagnostic procedures. Patients were
selected from a database between January 2010 and December 2015. 1221 patients were included
in the study: 95 control subjects, 57 prodromal-DLB, 154 DLB with dementia, 132 prodromal-ADD,
and 783 ADD with dementia.

Sampling procedure: not reported.

Separate data were available for the performance of biomarkers in distinguishing between ADD
from DLB. We did not include data on performance of the index test to discriminate AD participants
from controls or prodromal syndromes.

Exclusion criteria: patients with mixed diagnoses (e.g. ADD and DLB). No other exclusion criteria
were detailed.

Patient characteristics and
setting

The sample considered in the review comprised of 937 participants, 783 ADD and 154 DLB. 95 non-
demented disease controls were not included. All participants underwent physical, neurological,
and neuropsychological assessments, laboratory tests, and brain imaging. ADD was diagnosed ac-
cording to Albert's and Dubois criteria. DLB was diagnosed according to McKeith's and DSM-V crite-
ria.

Sex: 333 males and 450 females for ADD; 93 males and 61 females for DLB

Age mean (SD) (y): 67.5 ± 9 for ADD; 70.5 ± 10.5 for DLB. Participants with DLB were significantly old-
er than those with ADD.

MMSE: 19.0 ± 5.8 for ADD; 19.2 ± 5.5 for DLB. MMSE score did not differ significantly between ADD
and DLB.

Disease duration (y): not reported

Sources of recruitment: six French memory centres undertaking clinical and biological diagnoses of
dementia.

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed (within 4 hours).

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics
NV, Gent, Belgium.

Threshold: pre-specified threshold <700ng/L, optimal cut-o2s also determined by ROC curve analy-
sis (</= 606ng/L).

Were the index test results reported without knowledge of the reference standard? [Unlcear]

Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease (differential diagnosis of ADD from DLB)

Reference standards: Albert's and Dubois criteria for ADD.

Diagnosis for DLB was established on the McKeith and DSM-V criteria. CSF criteria were not used in
the diagnosis of ADD but does not state if clinicians were blinded to the biomarker results.

Flow and timing AD vs FTD (n=937)

AD=783; DLB=154; Sensitivity=71%; Specificity=53% (Table 2, p381)

TP=556; FP=72; FN=227; TN=81 (calculated in RevMan5)

Missing data: None.

The interval between established clinical diagnosis and CSF sample collection was not reported.

Comparative  
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Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

No    

Was a case-control design
avoided?

Yes    

Did the study avoid inappro-
priate exclusions?

No    

Could the selection of pa-
tients have introduced bias?

  High risk  

Are there concerns that the
included patients and set-
ting do not match the review
question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards like-
ly to correctly classify the tar-
get condition?

Yes    

Were the reference standard
results interpreted without
knowledge of the results of the
index tests?

Yes    

Could the reference stan-
dard, its conduct, or its inter-
pretation have introduced
bias?

  Low risk  

Are there concerns that the
target condition as defined
by the reference standard
does not match the ques-
tion?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate in-
terval between index test and
reference standard?

Unclear    

Were all patients included in
the analysis?

No    

Bousiges 2018  (Continued)
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Could the patient flow have
introduced bias?

  High risk  

Bousiges 2018  (Continued)

 
 

Study characteristics

Patient Sampling 248 patients (109 AD, 41 VD,15 FTD, 25 MCI and 58 controls) were recruited from the Memory Clinic of
the Department of Neurology, University Hospital of Ulm over 3 years. Sample procedure not report-
ed.

Separate data were available for the performance of biomarkers in distinguishing between AD and
other types of dementia. We did not include data on performance of the index test to discriminate
AD participants from controls.

Exclusion criteria: not reported.

Patient characteristics and
setting

248 participants were included in the study: 109 AD, 41 VD,15 FTD, 25 MCI and 58 controls. Medical
history, neurological, neuropsychiatric, neuroradiological and neuropsychological examinations
were obtained. Control group: 34 patients presented with tension-type headache and showed no ev-
idence of a structural, hemorrhagic or inflammatory lesion; 24 patients fulfilled the criteria of a ma-
jor depressive disorder.

CSF samples were collected over 3 years. Separate data were extractable for the accuracy of bio-
markers in distinguishing AD dementia from i) FTD & VD and ii) non-AD dementia. The sample con-
sidered in the review comprised of 165 participants (109 AD, 41 VD,15 FTD).

Sex: 39 males and 70 females for AD; 24 males and 17 females for VD; 8 males and 7 females for FTD

Age: 71 (43-88) for AD; 75 (47-88) for VD; 68 (43-77) for FTD

Disease duration (y): 2 (0.5-10) for AD; 1.75 (0.5-9) for VD; 2 (0.5-4) for FTD

Sources of referral: secondary care. Not reported

Sources of recruitment: Memory Clinic of the Department of Neurology, University Hospital of Ulm,
Germany

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics
NV, Gent, Belgium.

Threshold: 612ng/L, not pre-specified, cut-o2s were derived from ROC analysis.

Were the index test results reported without knowledge of the reference standard? Not reported

Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease dementia (1. differential diagnosis of AD from VD & FTD; 2. dif-
ferential diagnosis of AD from non-AD dementia)

Reference standards: NINCDS-ADRDA criteria Alzheimer's disease dementia

Clinical diagnosis of VD was based on NINDS-AIREN criteria, of FTD on Neary 1998 criteria, of MCI on
Pettersen 1999, prior the results of the index test.

Flow and timing The interval between established clinical diagnosis and blood sample collection was not report-
ed.However, it appears that CSF samples were collected short after establishing the clinical diagno-
sis of the participants included in the study.

Brettschneider 2006 
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Sample included in the analysis: 109 AD; 56 non-AD (41 VD; 15 FTD)

AD vs non-AD (n=165)

Sensitivity=82%; Specificity=46% (Table 3, p294)

TP=89; FP=30; FN=20; TN=26 (calculated in RevMan5)

All recruited participants with diagnosed dementia were included in the analysis.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Unclear    

Was a case-control design
avoided?

No    

Did the study avoid inappro-
priate exclusions?

Unclear    

Could the selection of pa-
tients have introduced
bias?

  High risk  

Are there concerns that the
included patients and set-
ting do not match the re-
view question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards
likely to correctly classify the
target condition?

Yes    

Were the reference standard
results interpreted without
knowledge of the results of
the index tests?

Yes    

Could the reference stan-
dard, its conduct, or its in-
terpretation have intro-
duced bias?

  Low risk  

Are there concerns that the
target condition as defined
by the reference standard
does not match the ques-
tion?

    Low concern

Brettschneider 2006  (Continued)
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DOMAIN 4: Flow and Timing

Was there an appropriate in-
terval between index test and
reference standard?

Yes    

Were all patients included in
the analysis?

Yes    

Could the patient flow have
introduced bias?

  Low risk  

Brettschneider 2006  (Continued)

 
 

Study characteristics

Patient Sampling Participants were recruited at the INRCA hospital Neurology Unit, Ancona, Italy. Participants were
included where brain atrophy was present as defined by the Pasquier scale (</=2). 95 participants
were included: 55 ADD, 21 FTD, and 20 non-demented controls.

Sampling procedure: not reported.

Separate data were available for the performance of biomarkers in distinguishing between ADD
from FTD. We did not include data on performance of the index test to discriminate AD participants
from controls.

Exclusion criteria were: age <60 years, family history of disease, cerebrovascular accidents, anam-
nesis of delirium, cognitive decline induced by head injury, recently diagnosed or untreated thyroid
disease, vitamin B12 or folic acid deficiency, intoxication with drugs or medications, severe depres-
sion (pseudodementia), chromosome 21 trisomy (Down syndrome), neurosyphilis, and human im-
munodeficiency virus dementia.

Patient characteristics and
setting

Participants underwent clinical history, neuropsychological and functional assessments, neu-
roimaging, and laboratory tests.

Sex: 23 males and 32 females for ADD; 9 males and 12 females for FTD.

Age mean (SD) (y): 77.3 ± 7.1 for ADD; 72.0 ± 5.8 for FTD. Participants with ADD were significantly
older than those with FTD.

MMSE: 14.5 ± 6.1 for ADD; 19.0 ± 6.2 for FTD. MMSE score was significantly lower in ADD compared
to FTD.

Disease duration (y): not reported

Sources of recruitment: Participants were recruited at the INRCA hospital Neurology Unit, Ancona,
Italy.

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed (within 3 hours).

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Fujirebio Inc.,
Tokyo, Japan.

Threshold: not pre-specified, optimal cut-o2s were calculated.

Were the index test results reported without knowledge of the reference standard? [Yes]

Casoli 2019 
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Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease (differential diagnosis of ADD from FTD)

Reference standards: NIA/AA and IWG-2 criteria for ADD.

FTD was diagnosed according to the EFNS-ENS Guidelines. Participants with FTD were subclassifed
according to criteria for behavioural variant and primary progressive aphasia subtypes.

Diagnosis was confirmed after at least 24 months of follow-up. It was not clear if clinicians were
blinded to the results of the index test.

Flow and timing Data were provided by the author upon request.

AD vs FTD (n=76)

AD=55; FTD=21; Sensitivity=100%; Specificity=0% (Table 2, p381)

TP=55; FP=21; FN=0; TN=0 (calculated in RevMan5)

Missing data: None.

The interval between established clinical diagnosis and CSF sample collection was not reported.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Unclear    

Was a case-control design
avoided?

Yes    

Did the study avoid inappro-
priate exclusions?

Yes    

Could the selection of pa-
tients have introduced bias?

  Unclear risk  

Are there concerns that the
included patients and set-
ting do not match the review
question?

    High

DOMAIN 3: Reference Standard

Is the reference standards like-
ly to correctly classify the tar-
get condition?

Yes    

Were the reference standard
results interpreted without
knowledge of the results of the
index tests?

Unclear    

Casoli 2019  (Continued)
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Could the reference stan-
dard, its conduct, or its inter-
pretation have introduced
bias?

  Unclear risk  

Are there concerns that the
target condition as defined
by the reference standard
does not match the ques-
tion?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate in-
terval between index test and
reference standard?

Unclear    

Were all patients included in
the analysis?

Unclear    

Could the patient flow have
introduced bias?

  Unclear risk  

Casoli 2019  (Continued)

 
 

Study characteristics

Patient Sampling Patients with mild to moderate AD (n=61) or VD (n=25) were selected from a large database
containing 260 patients with cognitive impairment or dementia of various origins (e.g., degen-
erative, vascular, hereditary, inflammatory, metabolic) who visited an outpatient clinic be-
tween 1992 and 2004. Thirty controls, aged >50 years, with no neurological disorder, were also
included. We only considered data on performance of the index test to discriminate between
patients with AD and VD.

Excluded criteria: not reported

Patient characteristics and setting The sample considered in the review comprised of 86 participants, 61 AD and 25 VD. Separate
data were reported for the performance of biomarkers to distinguish between AD and VD. The
control group was not included. The mean age did not significantly differ between AD and VD
participants.

Sex: 25 males, 36 females for AD; 14 males, 11 females for VD

Age (SD) (y): 68 (8.8) for AD; 72 (8.4) for VD

Sources of recruitment: database of patients from an outpatient clinic, the Radboud University
Nijmegen Medical Centre, The Netherlands

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Inno-
genetics NV, Gent, Belgium.

Threshold: 520pg/mL, not pre-specified, determined by ROC analysis. Cutoff values with the
most optimal combination of sensitivity and specificity to discriminate between these AD and
VD groups were calculated.

de Jong 2006 
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Were the index test results reported without knowledge of the reference standard? Not report-
ed

Target condition and reference
standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD from VD)

Reference standards: NINCDS-ADRDA criteria for AD.

Clinical diagnosis of VD was based on NINDS-AIREN criteria (Roman 1993). Clinical diagnosis
was established prior to study entry.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not report-
ed.However, it appears that CSF samples were collected shortly after establishing the clinical
differential diagnosis of AD and VD. Lumbar punctures were performed after written informed
consent was obtained from the patient and the patient's legal representatives.

Sample included in the analysis: 61 AD; 25 VD

AD vs VD (n=86)

Sensitivity=82%; Specificity=76% (Table 2, p756)

TP=50; FP=6; FN=11; TN=19 (calculated in RevMan5)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sam-
ple of patients enrolled?

No    

Was a case-control design avoid-
ed?

No    

Did the study avoid inappropriate
exclusions?

Unclear    

Could the selection of patients
have introduced bias?

  High risk  

Are there concerns that the in-
cluded patients and setting do
not match the review question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to
correctly classify the target condi-
tion?

Yes    

Were the reference standard re-
sults interpreted without knowl-
edge of the results of the index
tests?

Yes    

de Jong 2006  (Continued)
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Could the reference standard,
its conduct, or its interpretation
have introduced bias?

  Low risk  

Are there concerns that the tar-
get condition as defined by the
reference standard does not
match the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval
between index test and reference
standard?

Yes    

Were all patients included in the
analysis?

Yes    

Could the patient flow have in-
troduced bias?

  Low risk  

de Jong 2006  (Continued)

 
 

Study characteristics

Patient Sampling The enrolment of patients in this prospective study started in January 2006 and ended in De-
cember 2009. All consecutive patients admitted to two tertiary memory clinics with an ambigu-
ous diagnosis of AD or fvFTD according to current research criteria (Neary 1998; McKhann 1984)
underwent lumbar puncture as a diagnostic tool. 75 ADD patients and 42 fvFTD patients were
enrolled.

Exclusion criteria: not reported.

Patient characteristics and setting The sample considered in the review comprised of 114 participants, 72 ADD and 42 fvFTD.
MMSE adjusted score was significantly higher (p = 0.04) in fvFTD than in ADD.

Sex: 32 males and 40 females for ADD; 26 males and 16 females for fvFTD

Age mean (SD) (y): 67±6.8 for ADD; 69±7.1 for fvFTD

Disease duration (months): 24.1±12.6 for ADD; 26.9±15.0 for fvFTD

MMSE: 18.3±4.2 for ADD; 25.5±4.8 for fvFTD

Sources of referral: not reported

Sources of recruitment: two tertiary memory clinics, Department of Neurology, IRCCS MUlti-
medica and Vita-Salute S. Raffaele University, Milan, Italy

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed (within 15 days).

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Inno-
genetics NV, Gent, Belgium.

Threshold: 104pg/mL, not pre-specified, determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? Yes

de Rino 2012 

Plasma and cerebrospinal fluid ABeta42 for the di�erential diagnosis of Alzheimer's disease dementia in participants diagnosed with any
dementia subtype in a specialist care setting (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

65



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Target condition and reference
standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of ADD from bvFTD)

Reference standards: NINCDS-ADRDA criteria for ADD.

Clinical diagnosis of FTD was based on Neary 1998 criteria.

Initial clinical diagnosis, independent of CSF metabolite levels, were established, which dur-
ing the study were known only to researchers not further involved in the follow-up. Afterwards,
patients were evaluated at 6-months intervals by three expert neurologists blind to the CSF re-
sults, who had to confirm or discard the initial clinical diagnosis. After at least 2 years of follow
up, the last clinical diagnosis was considered as the gold standard to be compared with CSF
biomarkers.

Flow and timing The final clinical diagnosis was established (reassessed) at least 2 years of follow up after CSF
sampling.

ADD vs bvFTD (n=114)

ADD=72; bvFTD=42

Sensitivity=82%; Specificity=21% (calculated in RevMan5)

TP=59; FP=33; FN13; TN=9 (calculated in RevMan5)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sam-
ple of patients enrolled?

Yes    

Was a case-control design avoid-
ed?

No    

Did the study avoid inappropriate
exclusions?

Unclear    

Could the selection of patients
have introduced bias?

  High risk  

Are there concerns that the in-
cluded patients and setting do
not match the review question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to
correctly classify the target condi-
tion?

Yes    

Were the reference standard re-
sults interpreted without knowl-

Yes    

de Rino 2012  (Continued)
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edge of the results of the index
tests?

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

  Low risk  

Are there concerns that the tar-
get condition as defined by the
reference standard does not
match the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval
between index test and reference
standard?

No    

Were all patients included in the
analysis?

Yes    

Could the patient flow have in-
troduced bias?

  High risk  

de Rino 2012  (Continued)

 
 

Study characteristics

Patient Sampling A cross-sectional study of participants under the age of 65 undergoing assessment at the
Alzheimer's Disease and Other Cognitive Disorders Unit at the Hospital Clinic de Barcelona. 138
participants were recruited between 2009 and 2016 with the following diagnoses: 64 ADD, 26
FTD, and 48 healthy controls.

Sampling procedure: not reported.

Separate data were available for the performance of biomarkers in distinguishing between ADD
from FTD. We did not include data on performance of the index test to discriminate AD partici-
pants from controls.

Exclusion criteria: not detailed.

Patient characteristics and setting Participants underwent neurological and neuropsychological assessments, and neuroimaging.

Sex: 28 males and 36 females for ADD; 14 males and 12 females for FTD.

Age mean (SD) (y): 56.6 (54.5-60.5) for ADD; 60.6 (55.9-64.7) for FTD. Participants with FTD were
significantly older than those with ADD.

MMSE: 23 (19-26.5) for ADD; 26.0 (24.0-27.0) for FTD. MMSE score was not significantly different
in ADD compared to FTD.

Disease duration (y): 2.9 (1.61-3.79) for ADD; 2.88 (1.9-3.78) for FTD.

Sources of recruitment: Participants were recruited at the Alzheimer's Disease and Other Cog-
nitive Disorders Unit at the Hospital Clinic de Barcelona.

Index tests Patients gave CSF samples.

Falgas 2020 
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Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Inno-
genetics NV, Gent, Belgium.

Threshold: pre-specified at <550 pg/ml and 750 pg/ml, but optimal thresholds were used for
analysis.

Were the index test results reported without knowledge of the reference standard? [Unclear].

Target condition and reference
standard(s)

Target condition: Alzheimer's disease (differential diagnosis of ADD from FTD).

Reference standards: NIA/AA for ADD: NIA/AA criteria. All participants with ADD had a typical
CSF biomarker pattern.

FTD was diagnosed by criteria in two subtpyes: behavioural variant and semantic variant of pri-
mary progressive aphasia. It was not clear if clinicians were blinded to the results of the index
test.

Flow and timing Data were provided by the author upon request.

AD vs FTD (n=23)

AD=18; FTD=5; Sensitivity=100%; Specificity=94% (Table 2, p381)

TP=5; FP=1; FN=0; TN=17 (calculated in RevMan5)

Missing data: None.

The interval between established clinical diagnosis and CSF sample collection was not report-
ed.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sam-
ple of patients enrolled?

No    

Was a case-control design avoid-
ed?

Yes    

Did the study avoid inappropriate
exclusions?

No    

Could the selection of patients
have introduced bias?

  High risk  

Are there concerns that the in-
cluded patients and setting do
not match the review question?

    High

DOMAIN 3: Reference Standard

Falgas 2020  (Continued)
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Is the reference standards likely to
correctly classify the target condi-
tion?

Yes    

Were the reference standard re-
sults interpreted without knowl-
edge of the results of the index
tests?

Unclear    

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

  Unclear risk  

Are there concerns that the tar-
get condition as defined by the
reference standard does not
match the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval
between index test and reference
standard?

Unclear    

Were all patients included in the
analysis?

No    

Could the patient flow have in-
troduced bias?

  High risk  

Falgas 2020  (Continued)

 
 

Study characteristics

Patient Sampling Patients who were referred to either the movement disorders clinic of the department of
Neurology or the memory clinic of the Department of Geriatric Medicine at the Radboud
University Medical Centre during the period May 1996 to December 2009. Patients who had
received a lumbar puncture and had relevant CSF parameters and not included in a previ-
ous study were included.

Patient characteristics and setting The sample considered in the review comprised of, 64 ADD, 14 DLB, 15 VaD and 26 FTD sub-
jects. MMSE findings and disease duration were not available for all patients.

Sex: 13 males and 51 females for ADD; 10 males and 4 females for DLB, 10 males and 5 fe-
males for VaD and 17 males and 9 females for FTD.

Age mean (SD) (y): 73.1 ± 8.3 for ADD; 72.4 ± 8.0 for DLB, 76.5 ± 4.8 for VaD and 61.6 ± 8.4 for
FTD.

Disease duration (months): 15 ± 15.6 or ADD (n=61); 24 ± 24.0 for DLB (n=6), 17 ± 15 for VaD
(n= 12) and 7.3 ± 14 for FTD (n= 12).

MMSE: 20 ± 4 for ADD (n= 61); 22 ± 5 for DLB (n=4), 18 ± 3.7 for VaD (n=12) and 18 ± 7.3 for
FTD (n= 10).

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, cen-
trifuged, aliquoted, and stored at -80°C and analysed.

Herbert 2014 
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Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Inno-
genetics NV, Gent, Belgium.

Threshold: 500pg/mL, not pre-specified, determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? Yes

Target condition and reference stan-
dard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD dementia
from DLB, VaD and FTD)

Reference standard: NINCDS-ADRDA criteria for AD

The clinical diagnosis of DLB was based on McKeith criteria, for VaD on NINDS-AIREN crite-
ria and for FTD on the Lund and Manchester Groups criteria.

It is not stated whether the reference standard was performed before applying the index
test.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not re-
ported. However, it appears that CSF samples were collected short after the diagnosis of
dementia was confirmed.

Sample included in the analysis: 64 AD; 14 DLB; 26 FTD; 15 VaD

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample
of patients enrolled?

No    

Was a case-control design avoided? No    

Did the study avoid inappropriate ex-
clusions?

Unclear    

Could the selection of patients have
introduced bias?

  Low risk  

Are there concerns that the includ-
ed patients and setting do not match
the review question?

    Unclear

DOMAIN 3: Reference Standard

Is the reference standards likely to cor-
rectly classify the target condition?

Yes    

Were the reference standard results in-
terpreted without knowledge of the re-
sults of the index tests?

Unclear    

Herbert 2014  (Continued)
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Could the reference standard, its
conduct, or its interpretation have
introduced bias?

  Low risk  

Are there concerns that the target
condition as defined by the refer-
ence standard does not match the
question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval be-
tween index test and reference stan-
dard?

Unclear    

Were all patients included in the analy-
sis?

No    

Could the patient flow have intro-
duced bias?

  Unclear risk  

Herbert 2014  (Continued)

 
 

Study characteristics

Patient Sampling A total of 99 subjects were included in the study: 38 patients with AD, 14 patients with CJD and
47 controls.

Sampling procedure not reported. We only considered data on performance of the index test to
discriminate between patients with AD and CJD.

Exclusion criteria not reported.

Patient characteristics and setting The sample considered in the review comprised of 52 participants: 38 patients with ADD, 14 pa-
tients with CJD.

Sex: 15 M, 23 F AD; 7 M, 7F CJD

Age (y): 68±10 years AD; 59±4 CJD

Disease duration (y): 3.6±2.4 AD; 0.4±0.2 CJD

Sources of recruitment: Department of Neurology, Athens National University, Greece. Not re-
ported whether inpatients or outpatients

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Inno-
genetics NV, Gent, Belgium.

Threshold: 445pg/ml; not prespecified; Receiver operating characteristics (ROCs) curve analy-
sis was used to define the cut o2 concentrations of tau protein and Aβ42 with the correspond-

ing optimal sensitivity and specificity (Fig 1B, p402).

Were the index test results reported without knowledge of the reference standard? [Not report-
ed]

Kapaki 2001 
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Target condition and reference
standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD dementia from
CJD)

Reference standard: NINCDS-ADRDA criteria for AD

The clinical diagnosis of CJD was based on progressive dementia of less than 2 years, periodic
sharp wave complexes in the EEG recording, and two of the following: (1) myoclonus, (2) visual
or cerebeller symptoms, (3) pyramidal or extrapyramidal tract signs, and ( 4) akinetic mutism.
All patients had a positive test for 14-3-3 protein, a sensitive marker of the disease.

The reference standard was performed before applying the index test.

Method of confirming diagnosis was not specified for two patients.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not report-
ed. However, it appears that CSF samples were collected short after the diagnosis of dementia
was confirmed.

Sample included in the analysis: 38 AD; 12 CJD

AD vs CJD (50)

TP=29; FP=7; FN=9; TN=5 (Fig 1B, p402)

Sensitivity=76%; Specificity=42% (Calculated in RevMan5)

Missing data: from 2 CJD participants. it was not reported whether those two patients with clin-
ical diagnosis of CJD, which were not confirmed either postmortem or by biopsy, were exclud-
ed from the analysis.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sam-
ple of patients enrolled?

Unclear    

Was a case-control design avoid-
ed?

No    

Did the study avoid inappropriate
exclusions?

Unclear    

Could the selection of patients
have introduced bias?

  High risk  

Are there concerns that the in-
cluded patients and setting do
not match the review question?

    Low concern

DOMAIN 3: Reference Standard

Kapaki 2001  (Continued)
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Is the reference standards likely to
correctly classify the target condi-
tion?

Yes    

Were the reference standard re-
sults interpreted without knowl-
edge of the results of the index
tests?

Yes    

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

  Low risk  

Are there concerns that the tar-
get condition as defined by the
reference standard does not
match the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval
between index test and reference
standard?

Yes    

Were all patients included in the
analysis?

No    

Could the patient flow have in-
troduced bias?

  Unclear risk  

Kapaki 2001  (Continued)

 
 

Study characteristics

Patient Sampling Participants from an outpatient clinic diagnosed with AD and non-AD dementia were followed-up
for at least three years in an effort to ensure the correct diagnosis, and doubtful cases were rejected.
70 patients with dementia (49 AD; 15 non-AD; 6 VD) were recruited. 49 controls were also included.
Sample procedure not reported.

Separate data were available for the performance of the biomarkers in distinguishing AD from non-
AD dementia, and AD from VD. We did not include data on performance of the index test to discrimi-
nate AD participants from controls.

Exclusion criteria: patients with dementia due to metabolic causes and patients with a history of al-
cohol abuse, MRI infarctions (except VD patients), or B12 deficiency were excluded.

Patient characteristics and
setting

The sample considered in the review comprised of 70 participants: 49 AD, 15 non-AD (6 DLB; 4 FTD;
1 with Parkinson's disease; 2 with progressive supranuclear pulsy; 2 with corticobasal-ganglionic de-
generation) and 6 with VD. All participants had detailed evaluation (medical history, physical and
neurological examination, blood tests to exclude metabolic causes of dementia) and MRI.

Sex: 31 males and 18 females for AD; 11 males and 4 females for non-AD dementia; 4 males and 2 fe-
males for VD

Age (SD) (y): 67.6 ± 9.3 for AD; 61.3 ± 5.1 for non-AD dementia; 69 ± 4 for VD

Sources of recruitment: an outpatient clinic, Athens National University, Greece.
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Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -70°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics
NV, Gent, Belgium.

Threshold: 435 pg/ml; not prespecified; Cut-o2s were determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [Not reported]

Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease dementia (1. differential diagnosis of AD from non-AD demen-
tia; 2. differential diagnosis of AD from VD)

Reference standards: NINCDS-ADRDA for AD.

Clinical diagnosis of VD was based on NINDS-AIREN criteria, of DLB and Parkinson's dementia on
McKeith criteria, of FTD on Neary 1999 criteria, of progressive supranuclear palsy according on
NINDS-SPSP criteria. Criteria of corticobasal-ganglionic degeneration were not not specified.

Clinical diagnosis was established prior the results of the index test.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not reported.
However, it appears that CSF samples were collected shortly after the clinical diagnosis was estab-
lished.

Sample included in the analysis: 49 AD; 6 VD; 15 non-AD (6 DLB; 4 FTD; 1 with PD dementia; 2 with
progressive supranuclear pulsy; 2 with corticobasal-ganglionic degeneration)

1. AD vs non-AD dementia (n=64)

Sensitivity=71%; Specificity=80% (Abstract)

TP=35; FP=3; FN=14; TN=12 (calculated in Revman5)

2. AD vs VD (n=55)

Sensitivity=82%; Specificity=67% (Abstract)

TP=40; FP=2; FN=9; TN=4 (calculated in Revman5)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Unclear    

Was a case-control design
avoided?

No    

Did the study avoid inappro-
priate exclusions?

Yes    
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Could the selection of pa-
tients have introduced
bias?

  High risk  

Are there concerns that the
included patients and set-
ting do not match the re-
view question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards
likely to correctly classify the
target condition?

Yes    

Were the reference standard
results interpreted without
knowledge of the results of
the index tests?

Yes    

Could the reference stan-
dard, its conduct, or its in-
terpretation have intro-
duced bias?

  Low risk  

Are there concerns that the
target condition as defined
by the reference standard
does not match the ques-
tion?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate in-
terval between index test and
reference standard?

Yes    

Were all patients included in
the analysis?

Yes    

Could the patient flow have
introduced bias?

  Low risk  

Kapaki 2003  (Continued)

 
 

Study characteristics

Patient Sampling A total of 103 subjects were included in the study: 33 patients with AD, 20 patients with ARCD and 50
controls (healthy elderly). ARCD patients were recruited during a two-year period from a larger pool of
82 detoxified alcoholic subjects. No further details about sampling procedure.

Separate data were available for the performance of biomarkers in distinguishing between AD from
ACRD. We did not include data on performance of the index test to discriminate AD participants from
controls.

Exclusion criteria not reported.
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Patient characteristics and
setting

The sample considered in the review comprised of 53 participants: were included in the review: 33 with
AD and 20 with ARCD, which completed a detoxification program.

AD patients were subjected to a detailed evaluation (medical history, physical and neurological exam-
ination, computed tomography and/or magnetic resonance imaging and blood tests to exclude meta-
bolic causes of dementia). There was no history of alcohol use or abuse and all had a sufficient fol-
low-up (for at least two years) to ensure diagnosis. No one of the patients was under any medication for
dementia at the time of lumbar puncture.

Evaluation of alcohol abuse was made by the Pattern of Abuse tool (Hughes 1980), the section on al-
coholism of Composite International Diagnostic Interview (WHO 1990) and the Diagnostic Interview
Schedule (Wells 1994). The mean duration of alcohol consumption was 29 years (range 6–40 years). On-
ly 23 of the 83 subjects met the DSM-IV criteria of alcohol-induced persisting dementia. Three out of the
23 patients were under the age of 40 years (out of the range of AD patients), and were not included in
the study.

Sex: 14 M, 19 F AD; 18 M, 2 F ACRD

Age: 63±11 years AD; 60±12 ACRD

MMSE: 23 (15-27) AD; 25 (15-28) ACRD

Resources of recruitment: i) in-patients: Drug and Alcohol Addiction Clinic, Department of Psychiatry,
Athens National University, Greece; ii) not reported for AD participants

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged, aliquoted,
and stored at -70°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics NV,
Gent, Belgium.

Threshold: 562 pg/ml; not prespecified; Cut-o2s were determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [Not reported]

Target condition and ref-
erence standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD dementia from ARCD)

Reference standard: NINCDS-ADRDA criteria

Clinical diagnostic criteria for ARCD: the Pattern of Abuse tool (Hughes 980), the section on alcoholism
of Composite International Diagnostic Interview (WHO 1990) and the Diagnostic Interview Schedule
(Wells 1994).

The reference standard was performed before applying the index test.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not reported.How-
ever, it appears that CSF samples were collected short after neuropsychological examination that was
performed two months after detoxification for alcohol-induced dementia.

Sample included in the analysis: 33 AD; 20 ARCD

AD vs ACRD (53)

TP=28; FP=4; FN=5; TN=16 (Fig 1B, p402)

Sensitivity=85%; Specificity=80% (Abstract)

Comparative  

Notes  

Methodological quality
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Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or ran-
dom sample of patients
enrolled?

Unclear    

Was a case-control design
avoided?

No    

Did the study avoid inap-
propriate exclusions?

Unclear    

Could the selection of pa-
tients have introduced
bias?

  High risk  

Are there concerns that
the included patients
and setting do not match
the review question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards
likely to correctly classify
the target condition?

Yes    

Were the reference stan-
dard results interpreted
without knowledge of the
results of the index tests?

Yes    

Could the reference stan-
dard, its conduct, or its
interpretation have in-
troduced bias?

  Low risk  

Are there concerns that
the target condition as
defined by the reference
standard does not match
the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate
interval between index
test and reference stan-
dard?

Yes    

Were all patients included
in the analysis?

Yes    

Could the patient flow
have introduced bias?

  Low risk  
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Study characteristics

Patient Sampling A total of 85 patients and 72 elderly controls were recruited. Sample procedure not described.

Separate data were available on biomarkers for differentiating AD and idiopathic normal presure
hydrocephalus (iNPH) patients. We did not include data on performance of the index test to dis-
criminate AD participants from controls.

Exclusion criteria: patients with secondary NPH (e.g. following meningitis, hemorrhage, brain tu-
mor or trauma) were excluded

Patient characteristics and set-
ting

The sample considered in the review comprised of 85 participants: 67 with AD and 18 with iNPH.
All the patients underwent extensive neuropsychological evaluation in an effort to further re-
duce the possibility of AD comorbidity. At least a 2-year follow-up was required to ensure cor-
rect diagnosis. No AD patients were under cholinesterase inhibitor therapy at the time of lumbar
puncture

Sex: 26 males and 41 females for AD; 11 males and 7 females for AD for iNPH

Age (SD) (y): 66 ± 10 for AD; 69 ± 14 for iNPH

MMSE:18 (14–22) for AD; 21 (16–26) for iNPH

Disease duration (y): 3.2 ± 2.3 for AD; 0.7 ± 0.4 for iNPH

Sources of recruitment: specialist care setting, Athens National University, Greece. Not reported
whether inpatients or outpatients

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenet-
ics NV, Gent, Belgium.

Threshold: 268 pg/ml; not prespecified; Cut-o2s were determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [Not report-
ed]

Target condition and reference
standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD dementia from
iNPH)

Reference standard: NINCDS-ADRDA criteria for AD

Clinical diagnostic criteria for iNPH: the standard classic triad of gait impairment, urinary incon-
tinence and impaired mental function, supported by ventricular dilation in neuroimaging with-
out significant cerebral atrophy, with Evan’s index >0.3 on CT or MRI scan.

The reference standard was performed before applying the index test.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not reported.
However, it appears that CSF samples were collected short after establishing the clinical diagno-
sis of AD and iNPH.

Sample included in the analysis: 67 AD; 18 iNPH

AD vs iNPH (n=85)

Sensitivity=91%; Specificity=44% (Table 2, p171)
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TP=61 FP=10; FN=6; TN=8 (calculated in RevMan5)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Unclear    

Was a case-control design avoid-
ed?

No    

Did the study avoid inappropriate
exclusions?

Unclear    

Could the selection of patients
have introduced bias?

  High risk  

Are there concerns that the in-
cluded patients and setting do
not match the review question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards like-
ly to correctly classify the target
condition?

Yes    

Were the reference standard re-
sults interpreted without knowl-
edge of the results of the index
tests?

Yes    

Could the reference standard,
its conduct, or its interpreta-
tion have introduced bias?

  Low risk  

Are there concerns that the tar-
get condition as defined by the
reference standard does not
match the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval
between index test and reference
standard?

Unclear    

Were all patients included in the
analysis?

Yes    
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Could the patient flow have in-
troduced bias?

  Low risk  

Kapaki 2007  (Continued)

 
 

Study characteristics

Patient Sampling A total of 203 participants (76 AD; 34 FTLD; 93 healthy controls) were prospectively enrolled in the
study. No further information on sampling procedure. Separate data were available for the perfor-
mance of biomarkers in distinguishing between AD from FTD and AD from FTLD. We did not include
data on performance of the index test to discriminate AD participants from controls.

Exclusion criteria: secondary causes of dementia.

Patient characteristics and
setting

110 participants were considered in the review: 76 AD and 34 FTLD (24 FTD; 5 PPA; 5 FTD with mo-
tor neuron signs). All patients underwent detailed clinical, neuropsychologic, biochemical, and
neuroimaging examination (magnetic resonance imaging in all patients and, additionally, single
photon emission computed tomography in all FTLD patients), to exclude secondary causes of de-
mentia and establish the diagnosis. In addition, at least 2-years follow-up was available to ensure
the correct diagnosis. None of the patients were under cholinesterase inhibitors at the time of lum-
bar puncture.

Sex: 28 males and 48 females for AD; 20 males and 14 females for FTLD

Age mean (SD) (y): 66.0 ± 10.0 for AD; 3.1 ± 2.7 for FTLD

Disease duration (y): 3.4 ± 2.8 for AD; 61.0 ± 9.0 for FTLD

Sources of referral: not reported

Sources of recruitment: specialist care setting, Athens National University, Greece. Not reported
whether inpatients or outpatients

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics
NV, Gent, Belgium.

Threshold: 451 pg/ml; not prespecified; Cut-o2s were determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [Not reported]

Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD dementia from FTD,
and AD from FTLD)

Reference standard: NINCDS-ADRDA criteria for AD

The clinical diagnosis of FTLD was established on Neary 1998 criteria. At least 2-years follow-up was
available to ensure the correct diagnosis, prior the results of the index test. Disease duration was
defined as the time between the onset of the symptom(s) and CSF sampling.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not reported.
However, it appears that CSF samples were collected shortly after establishing the clinical diag-
noses.

Sample included in the analysis: 76 AD and 34 FTD (FTLD: 24 FTD; 5 PPA; 5 FTD with motor neuron
signs)

AD vs FTD (FTLD) (N=107)
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TP=57; FP=9; FN=19; TN=22 (Fig 1b, p49)

Sensitivity=75%; Specificity=71% (Calculated in RevMan)

Missing data: 3 FTLD were not included in the analysis

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Unclear    

Was a case-control design
avoided?

No    

Did the study avoid inappro-
priate exclusions?

Unclear    

Could the selection of pa-
tients have introduced bias?

  High risk  

Are there concerns that the
included patients and set-
ting do not match the review
question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards like-
ly to correctly classify the tar-
get condition?

Yes    

Were the reference standard
results interpreted without
knowledge of the results of the
index tests?

Yes    

Could the reference stan-
dard, its conduct, or its inter-
pretation have introduced
bias?

  Low risk  

Are there concerns that the
target condition as defined
by the reference standard
does not match the ques-
tion?

    Low concern

DOMAIN 4: Flow and Timing
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Was there an appropriate in-
terval between index test and
reference standard?

Yes    

Were all patients included in
the analysis?

No    

Could the patient flow have
introduced bias?

  Unclear risk  

Kapaki 2008  (Continued)

 
 

Study characteristics

Patient Sampling Analysis of CSF samples from 76 ADD, 74 MCI, 11 FTD, and 45 non-dementia controls.
Participants with MCI were followed-up for 4-8 years and 21 converted to AD, 53 re-
mained stable.

Recruitment procedure: not specified.

Sampling procedure: not specified.

Separate data were available for the performance of biomarkers in distinguishing be-
tween ADD from FTD. We did not include data on performance of the index test to dis-
criminate AD participants from controls.

Exclusion criteria: not detailed.

Patient characteristics and setting Participants underwent clinical history, cognitive assessment, and neuroimaging.

Sex: 29 males and 47 females for ADD; 7 males and 4 females for FTD.

Age median (range) (y): 72 (54-88) for ADD; 66 (50-75) for FTD. Participants with ADD
were significantly older than those with FTD.

MMSE: 23.6 ± 4.3 for ADD; 25.20 ± 4.2 for FTD. MMSE score was significantly lower in
ADD compared to FTD.

Disease duration (y): not specified.

Sources of recruitment: not specified.

Index tests Patients gave CSF samples.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from
Innogenetics NV, Gent, Belgium.

Threshold: pre-specified at <530 ng/L.

Were the index test results reported without knowledge of the reference standard?
[Unclear].

Target condition and reference standard(s) Target condition: Alzheimer's disease (differential diagnosis ADD from FTD)

Reference standards: NINCDS-ADRDA and DSM-IV criteria for ADD.

FTD diagnostic criteria not stated. It was not clear if clinicians were blinded to the re-
sults of the index test.

Flow and timing Data were provided by the author upon request.
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AD vs FTD (n=87)

AD=76; FTD=11; Sensitivity=88%; Specificity=91% (Table 2, p381)

TP=67; FP=1; FN=9; TN=10 (calculated in RevMan5)

Missing data: None.

The interval between established clinical diagnosis and CSF sample collection was not
reported.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of
patients enrolled?

Unclear    

Was a case-control design avoided? No    

Did the study avoid inappropriate exclu-
sions?

Unclear    

Could the selection of patients have in-
troduced bias?

  Unclear risk  

Are there concerns that the included pa-
tients and setting do not match the re-
view question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correct-
ly classify the target condition?

Yes    

Were the reference standard results inter-
preted without knowledge of the results of
the index tests?

Unclear    

Could the reference standard, its con-
duct, or its interpretation have intro-
duced bias?

  Unclear risk  

Are there concerns that the target con-
dition as defined by the reference stan-
dard does not match the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between
index test and reference standard?

Unclear    

Were all patients included in the analysis? No    
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Could the patient flow have introduced
bias?

  High risk  

Khoonsari 2019  (Continued)

 
 

Study characteristics

Patient Sampling A cross-sectional study at the memory clinic at Oslo University Hospital, Ullevaal, Norway.
205 patients were referred for diagnostic work-up between January 2009 and July 2014.
138 participants had a diagnosis of ADD, and 17 were "other dementia".

Separate data were available for the performance of biomarkers in distinguishing between
ADD from FTD. We did not include data on performance of the index test to discriminate AD
participants from MCI or subjective cognitive impairment.

Sampling procedure: not reported.

Inclusion criteria: CSF biomarkers available.

Exclusion criteria: none.

Patient characteristics and setting Participants underwent clinical history, neuropsychological examination, laboratory tests,
neuroimaging. Consensus diagnosis was made by two experienced physicians.

Sex: 46.3% of the total sample were female.

Age mean (SD): 84.8 ±8.8 for the total sample.

MMSE: 23.5 ± 4.1 for ADD; 24.3 ± 3.6 for other dementia. MMSE score was significantly lower
in ADD compared to FTD.

Disease duration (y): not specified.

Sources of recruitment: outpatient memory clinic at the Oslo University Hospital, Ullevall,
Norway.

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, cen-
trifuged, aliquoted, and stored at -20°C and analysed (within 1 day).

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Inno-
genetics NV, Gent, Belgium.

Threshold: pre-specified at >550 ng/L and >700 ng/L.

Were the index test results reported without knowledge of the reference standard? [Un-
clear]

Target condition and reference stan-
dard(s)

Target condition: Alzheimer's disease (differential diagnosis ADD from other dementia)

Reference standards: no diagnostic criteria specified; by consensus between two experi-
ences physicians.

Physicians were blinded to the results of the index test.

Flow and timing Data were provided by the author upon request.

AD vs FTD (n=71)

AD=59; FTD=12; Sensitivity=43%; Specificity=35% (Table 2, p381)

TP=25; FP=8; FN=34; TN=4 (calculated in RevMan5)
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Missing data: Yes.

The interval between established clinical diagnosis and CSF sample collection was not re-
ported.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample
of patients enrolled?

Unclear    

Was a case-control design avoided? Yes    

Did the study avoid inappropriate ex-
clusions?

Unclear    

Could the selection of patients have
introduced bias?

  Unclear risk  

Are there concerns that the includ-
ed patients and setting do not match
the review question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to cor-
rectly classify the target condition?

Yes    

Were the reference standard results in-
terpreted without knowledge of the re-
sults of the index tests?

Yes    

Could the reference standard, its
conduct, or its interpretation have
introduced bias?

  Low risk  

Are there concerns that the target
condition as defined by the refer-
ence standard does not match the
question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval be-
tween index test and reference stan-
dard?

Unclear    

Were all patients included in the analy-
sis?

Yes    
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Could the patient flow have intro-
duced bias?

  Unclear risk  

Knapskog 2018  (Continued)

 
 

Study characteristics

Patient Sampling In total 68 participants were recruited (22 AD; 11 non-AD; 35 controls). Sampling procedure not
reported.

Separate data were available on the performance of biomarkers to distinguish between ADD
and other types of dementia. We did not include data on performance of the index test to dis-
criminate AD participants from controls.

No details of recruitment, or exclusion criteria were reported.

Patient characteristics and setting The sample considered in the review comprised of 33 participants: 22 AD and 11 non-AD de-
mentia (5 VD; 1 mixed dementia; 1 subcortical arterial sclerotic encephalopathy; 1 senile de-
mentia of vascular origin; 1 FTD accompanied by Still-Richardson-Olszewski syndrome; 1 de-
mentia due to alcohol abuse; 1 dementia of unclear etiology).

All subjects underwent clinical examination, routine blood, urine and CSF tests, magnetic reso-
nance imaging or computed tomography and neuropsychological tests when applicable.

Sex: 6 males and 16 females for AD; 6 males and 5 females for non-AD dementia

Age (SD) (y): 68 (62–77) for AD; 75 (65–80) for non-AD dementia

MMSE: 14 (12–19) for AD; 22 (21–25) for non-AD dementia

Sources of recruitment: specialist care setting, University of Goetting, Germany. Not reported
whether inpatients or outpatients.

Index tests Patients gave CSF samples. The samples were stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Inno-
genetics NV, Gent, Belgium.

Threshold: 550 pg/ml; not prespecified; Cut-o2s were determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [Yes]

Target condition and reference
standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD from non-AD de-
mentia)

Reference standards: NINCDS-ADRDA for AD.

Clinical diagnosis was established prior the results of the index test.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not report-
ed.However, it appears that CSF samples were collected short after establishing the clinical di-
agnosis.

Sample included in the analysis: 21 AD; 11 non-AD (5 VD; 1 mixed dementia; 1 subcortical arteri-
al sclerotic encephalopathy; 1 SD; 1 FTD; 1 dementia due to alcohol abuse; 1 unspecified)

AD vs non-AD (n=33)

Sensitivity=86%; Specificity=82% (Table 2, p275)

Lewczuk 2004 
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TP=19; FP=2; FN=3; TN=9 (calculated in RevMan5)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sam-
ple of patients enrolled?

Unclear    

Was a case-control design avoid-
ed?

No    

Did the study avoid inappropriate
exclusions?

Unclear    

Could the selection of patients
have introduced bias?

  High risk  

Are there concerns that the in-
cluded patients and setting do
not match the review question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to
correctly classify the target condi-
tion?

Yes    

Were the reference standard re-
sults interpreted without knowl-
edge of the results of the index
tests?

Yes    

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

  Low risk  

Are there concerns that the tar-
get condition as defined by the
reference standard does not
match the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval
between index test and reference
standard?

Yes    

Were all patients included in the
analysis?

Yes    

Lewczuk 2004  (Continued)
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Could the patient flow have in-
troduced bias?

  Low risk  

Lewczuk 2004  (Continued)

 
 

Study characteristics

Patient Sampling CSF samples archived for research purposes from patients with probable AD, VD, iNHP de-
mentia, Parkinson disease without dementia and controls were selected. Separate data
on the performance of biomarkers to distinguish between AD from VD and iNPH dementia
have been reported. Sample procedure not reported.

Exclusion criteria not reported.

Patient characteristics and setting CSF samples from 36 participants: 12 ADD, 12 VD and 12 iNPH.

Sex: 5 males and 7 females for AD; 4 males and 8 females for VD; 9 males and 3 females for
iNPH

Age (SD) (y): 71.8 ±1.7 AD; 76.4 ±1.9 for VD; 75.0 ±1.9 for iNPH

Sources of recruitment: not reported. Not reported whether the study was conducted in
Germany or Austria.

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, cen-
trifuged, aliquoted, and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Inno-
genetics NV, Gent, Belgium.

Threshold: 562 pg/ml; not prespecified; Cut-o2s were determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [Not re-
ported]

Target condition and reference stan-
dard(s)

Target condition: Alzheimer's disease dementia (1. differential diagnosis of AD from VD; 2.
differential diagnosis of AD from iNPH)

Reference standards: NINCDS-ADRDA criteria for ADD.

Clinical diagnosis of VD was based on NINDS-AIREN and ICD-10 criteria. Clinical diagnosis
of iNPH was based on clinical symptoms (Keifer index), the results of neuroimaging and im-
provement after CSF withdrawal.

Clinical diagnosis was established prior the results of the index test.

Flow and timing Retrospective analysis.

The interval between established clinical diagnosis and CSF sample collection was not re-
ported.

Sample included in the analysis: 12 AD, 12 VD; 12 iNPH.

AD vs VD (n=24)

TP=8; FP=6; FN=4; TN=6 (Fig 1, p277)

Sensitivity=67%; Specificity=50% (Calculated in RevMan5)

AD vs iNPH (n=24)

Lins 2004 
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TP=8; FP=8; FN=4; TN=4 (Fig 1, p277)

Sensitivity=67%; Specificity=33% (Calculated in RevMan5)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample
of patients enrolled?

No    

Was a case-control design avoided? No    

Did the study avoid inappropriate ex-
clusions?

Unclear    

Could the selection of patients have
introduced bias?

  High risk  

Are there concerns that the includ-
ed patients and setting do not match
the review question?

    Unclear

DOMAIN 3: Reference Standard

Is the reference standards likely to cor-
rectly classify the target condition?

Yes    

Were the reference standard results in-
terpreted without knowledge of the re-
sults of the index tests?

Yes    

Could the reference standard, its
conduct, or its interpretation have
introduced bias?

  Low risk  

Are there concerns that the target
condition as defined by the refer-
ence standard does not match the
question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval be-
tween index test and reference stan-
dard?

Unclear    

Were all patients included in the analy-
sis?

Yes    

Could the patient flow have intro-
duced bias?

  Unclear risk  

Lins 2004  (Continued)
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Study characteristics

Patient Sampling A single-centre retrospective observational study. 45 consecutive patients with an atypical pre-
sentation were recruited between 2014 and 2015. Patients were included where the diagnosis
was uncertain after clinical evaluation, and who had CSF biomarkers available. Final diagnoses
were: 32 ADD, 10 FTD, and 3 unclassified cognitive decline (UCD).

Sampling procedure: not reported.

Exclusion criteria: high vascular burden, prevailing extrapyramidal signs, or pathogenic muta-
tions.

Patient characteristics and setting Cases were selected by an expert neurologist who administered the diagnosis after at least
one year of follow-up. Two further neurologists who were blinded to the final diagnosis, deter-
mined the diagnosis in three different scenarios: clinical information only (neuropsychological
assessment and neuroimaging), pathological information (amyloid-PET imaging and/or CSF
biomarkers), and FDG-PET (brain metabolism). All participants underwent neuropsychological
testing and brain imaging.

Sex: 19 male, 13 female for ADD; 5 male, 5 female for FTD; 0 male, 3 female for UCD.

Age mean (SD): 66.5 ± 9.9 for ADD; 67.4 ± 8.5 for FTD; 59.3 ± 11.9 for UCD.

MMSE: 21.7 ± 4.3 for ADD; 22.6 ± 2.4 for FTD; 23 ± 3.5 for UCD. MMSE score was not significantly
different in ADD compared to FTD.

Disease duration (y): not reported.

Sources of recruitment: retrospective, observational study.

Index tests Patients gave CSF samples. The samples were collected at 8am, immediately centrifuged, and
stored at -80°C and analysed (within 1 day).

Abeta42 was measured using enzyme-linked immunosorbent assays, (kit not specified).

Threshold: pre-specified at >650 pg/ml.

Were the index test results reported without knowledge of the reference standard? [Unclear]

Target condition and reference
standard(s)

Target condition: Alzheimer's disease (differential diagnosis of ADD from FTD or ADD from
UCD).

Reference standard: NIA-AA criteria for ADD.

FTD was diagnosed according to Gorno-Tempini Rascovsky criteria.

The final diagnosis was not blinded to the results of the index test.

Flow and timing Data were provided by the author upon request.

AD vs FTD (n=42)

AD=32; FTD=10; Sensitivity=87%; Specificity=70% (Table 2, p381)

TP=28; FP=3; FN=4; TN=7 (calculated in RevMan5)

AD vs UCD (n=35)

AD=32; UCD=3; Sensitivity=87%; Specificity=64% (Table 2, p381)

TP=28; FP=1; FN=4; TN=2 (calculated in RevMan5)

Lombardi 2018 
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Missing data: No.

The interval between established clinical diagnosis and CSF sample collection was not report-
ed.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sam-
ple of patients enrolled?

Yes    

Was a case-control design avoid-
ed?

Yes    

Did the study avoid inappropriate
exclusions?

No    

Could the selection of patients
have introduced bias?

  High risk  

Are there concerns that the in-
cluded patients and setting do
not match the review question?

    High

DOMAIN 3: Reference Standard

Is the reference standards likely to
correctly classify the target condi-
tion?

Unclear    

Were the reference standard re-
sults interpreted without knowl-
edge of the results of the index
tests?

No    

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

  High risk  

Are there concerns that the tar-
get condition as defined by the
reference standard does not
match the question?

    High

DOMAIN 4: Flow and Timing

Was there an appropriate interval
between index test and reference
standard?

Unclear    

Lombardi 2018  (Continued)
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Were all patients included in the
analysis?

Unclear    

Could the patient flow have in-
troduced bias?

  Unclear risk  

Lombardi 2018  (Continued)

 
 

Study characteristics

Patient Sampling Prospective study recruiting 100 consecutive dementia patients through a memory disorders clin-
ic. 31 controls were also recruited among cognitively intact patients and added to the sample.
Separate data were available on the performance of biomarkers to distinguish between AD and
non-AD dementia. We did not include data on performance of the index test to discriminate AD par-
ticipants from controls.

Exclusion criteria not reported.

Referral through health services such as GP, community health etc. 31 controls were included. No
exclusion criteria were specified.

Patient characteristics and
setting

The sample considered in the review comprised of 81 participants, 51 AD and 30 non-AD demen-
tia (8 VD; 2 cerebral amyloid angiopathy; 2 DLB; 3 FTLD; 4 Parkinson's dementia; 1 progressive
supranuclear palsy; 2 corticobasal degeneration; 3 CJD; 2 Huntington disease; 2 cerebral autoso-
mal dominant arteriopathy with subcortical infarctions and leukoencephalopathy; 1 neuroacan-
thocytosis). Ninteen participants with other neurological disorders and thirty one controls were
not considered in this review. Patients underwent thorough clinical examination, including provid-
ing medical and family history; neurological, internal, and psychiatric examinations; routine labo-
ratory testing; and CT or MRI of brain.

Sex: 54 males and 46 females (total cohort)

Age (SD) (y): 70.1±8.7 (range=51-87) for AD; 66.3±11.2 (range=40-90) for non-AD dementia

MMSE: 21.3±5.3 for AD; 21.1±5.7 for non-AD dementia

Sources of referral: GP, community health services, specialists in neurology, psychiatry or geri-
atrics.

Sources of recruitment: memory disorders unit, outpatients, University of Zurich, Switzerland

Index tests Patients gave CSF samples.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics
NV, Gent, Belgium.

Threshold: 490 pg/ml; not prespecified; Cut-o2s were determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [Not reported]

Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD from non-AD demen-
tia)

Reference standards: NINCDS-ADRDA for AD.

Clinical diagnosis of DLB was based on McKeith criteria, of VD on NINDS-AIREN criteria, of FTD on
The Lund and Manchester Group criteria.

Clinical diagnosis was established prior the results of the index test.

Maddalena 2003 
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Flow and timing Lumbar puncture was performed and CSF samples were obtained within one week of neuropsy-
chological testing.

Sample included in the analysis: 51 AD and 30 non-AD dementia (8 VD; 3 FTD; 2 DLB; 2 PDD; 2 CJD; 2
cerebral amyloid angiopathy; 11 other)

AD vs non-AD (n=81)

Sensitivity=78%; Specificity=70% (Table, p1205)

TP=40; FP=9; FN=11; TN=21 (Calculated in RevMan5)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Yes    

Was a case-control design
avoided?

No    

Did the study avoid inappro-
priate exclusions?

Unclear    

Could the selection of pa-
tients have introduced bias?

  High risk  

Are there concerns that the
included patients and set-
ting do not match the review
question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards like-
ly to correctly classify the tar-
get condition?

Yes    

Were the reference standard
results interpreted without
knowledge of the results of the
index tests?

Yes    

Could the reference stan-
dard, its conduct, or its inter-
pretation have introduced
bias?

  Low risk  

Are there concerns that the
target condition as defined
by the reference standard

    Low concern

Maddalena 2003  (Continued)
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does not match the ques-
tion?

DOMAIN 4: Flow and Timing

Was there an appropriate in-
terval between index test and
reference standard?

Yes    

Were all patients included in
the analysis?

Yes    

Could the patient flow have
introduced bias?

  Low risk  

Maddalena 2003  (Continued)

 
 

Study characteristics

Patient Sampling Consecutive patients who were admitted to the Neurology Unit of the Geriatric Hospital of Ancona,
Italy between July 2010 and July 2017. Participants with CSF sample available were included in the
study. 153 participants were included: 70 ADD, 23 tauopathy (19 FTD, 3 progressive supranuclear
palsy, 3 corticobasal syndrome), 17 vascular dementia, and 43 cognitively healthy participants.

Separate data were available for the performance of biomarkers in distinguishing between ADD
from FTD or vascular dementia. We did not include data on performance of the index test to dis-
criminate AD participants from cognitively healthy participants.

Sampling procedure: consecutive patients with CSF samples.

Exclusion criteria: patients with unidentified neurodegenerative disease or patients with differ-
ent various diagnoses (e.g. psychiatric disorders, traumatic brain injury, alcoholism, metabolic en-
cephalopathy).

Patient characteristics and
setting

All the participants underwent physical, neurological and neuropsychological assessments, includ-
ing laboratory tests, brain imaging and the MMSE evaluation.

Sex: 26 male, 44 female for ADD; 12 male, 11 female for FTD; 8 male, 9 female for vascular demen-
tia.

Age mean (SD): 77 ± 7.7 for ADD; 68.6 ± 8.3 for tauopathy; 79.4 ± 6.2 for vascular dementia.

MMSE: 14.9 ± 6.3 for ADD; 18.2 ± 7.7 for tauopathy; 20.3 ± 7.8 for vascular dementia. MMSE score was
not significantly different in ADD compared to tauopathy or vascular dementia.

Disease duration (y): not reported.

Sources of recruitment: Neurology Unit at the Geriatric Hospital of Ancona, Italy.

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Fujirebio Inc.,
Japan.

Threshold: pre-specified at <500 pg/ml.

Were the index test results reported without knowledge of the reference standard? [Yes]

Marchegiani 2019 
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Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease (differential diagnosis of ADD from tauopathy or ADD from
vascular dementia).

Reference standard: NINCDS-ADRDA or NIA/AA criteria for ADD.

FTD was diagnosed according to the Neary or Rascovky criteria, and vascular dementia according
to the NINDS-AIREN criteria.

It was unclear if the reference standard was blinded to the results of the index test.

Flow and timing Data were provided by the author upon request.

AD vs tauopathy (n=93)

AD=70; tauopathy=23; Sensitivity=96%; Specificity=57% (Table 2, p381)

TP=67; FP=10; FN=3; TN=13 (calculated in RevMan5)

AD vs vascular dementia (n=87)

AD=70; vascular dementia=17; Sensitivity=65%; Specificity=94% (Table 2, p381)

TP=45; FP=1; FN=25; TN=16 (calculated in RevMan5)

Missing data: No.

The interval between established clinical diagnosis and CSF sample collection was not reported.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

No    

Was a case-control design
avoided?

Yes    

Did the study avoid inappro-
priate exclusions?

No    

Could the selection of pa-
tients have introduced bias?

  High risk  

Are there concerns that the
included patients and set-
ting do not match the review
question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards like-
ly to correctly classify the tar-
get condition?

Yes    

Marchegiani 2019  (Continued)
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Were the reference standard
results interpreted without
knowledge of the results of the
index tests?

Unclear    

Could the reference stan-
dard, its conduct, or its inter-
pretation have introduced
bias?

  Unclear risk  

Are there concerns that the
target condition as defined
by the reference standard
does not match the ques-
tion?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate in-
terval between index test and
reference standard?

Unclear    

Were all patients included in
the analysis?

Unclear    

Could the patient flow have
introduced bias?

  Unclear risk  

Marchegiani 2019  (Continued)

 
 

Study characteristics

Patient Sampling Participants with probable AD and dementias other than AD, who were under care at Oregon
Health Science University or Vandebilt University Medical Center, were recruited. Age-matched
non-demented controls were also recruited.

Separate data were available for the performance of biomarkers in distinguishing between AD
and non-AD dementia. We did not include data on performance of the index test to discriminate
AD participants from controls.

Sampling process and exclusion criteria not reported.

Patient characteristics and set-
ting

The sample considered in the review comprises of 27 participants, 19 AD and 8 non-AD dementia
(1 DLB; 3 NPH; 3 primary progressive aphasia; 1 hippocampal sclerosis). Ten controls were also re-
cruited in the primary study. Most patients were evaluated by neuroimaging biomarkers. There
was no significant difference in age or education level among the study groups. Duration of de-
mentia was not significantly different between patients with probable Alzheimer disease or other
dementias

Sex: Not reported

Age (SD) (y): 65.3±8.7 for AD; 66.6±4.4 for non-AD

MMSE: 24 (19 to 27) for AD; 28 (25 to 29) for non-AD

Duration of disease (y): 4.2±0.7 for AD; 4.2±0.7 for non-AD

Montine 2001 
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Sources of recruitment: patients under care of the Oregon Health Science University or Vandebilt
University Medical Center, Nashville, USA. Not reported whether inpatients or outpatients.

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed.

Abeta42 was measured using Athena Diagnostics (Worcester, Mass).

Threshold: 1125 pg/ml; prespecified using the published cut-o2 (Fig 1, p512)

Were the index test results reported without knowledge of the reference standard? [Not reported]

Target condition and reference
standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD from non-AD demen-
tia)

Reference standards: NINCDS-ADRDA criteria for AD.

Clinical diagnosis of non-AD dementia was established according to 'best clinical judgement'. No
further details reported.

Clinical diagnosis was established prior the results of the index test

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not reported.
However, it appears that CSF samples were collected short after establishing the clinical diagno-
sis and following informed consent

Sample included in the analysis: 19 AD; 8 non-AD (1 DLB; 3 NPH; 3 primary progressive aphasia; 1
hippocampal sclerosis)

AD vs non-AD (n=27)

TP=19; FP=6; FN=0; TN=2 (Fig 1A and Fig 2, p512)

Sensitivity=100%; Specificity=25% (Calculated in RevMan5)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Unclear    

Was a case-control design
avoided?

No    

Did the study avoid inappropri-
ate exclusions?

Unclear    

Could the selection of patients
have introduced bias?

  High risk  

Are there concerns that the in-
cluded patients and setting
do not match the review ques-
tion?

    Low concern

Montine 2001  (Continued)
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DOMAIN 3: Reference Standard

Is the reference standards like-
ly to correctly classify the target
condition?

Yes    

Were the reference standard re-
sults interpreted without knowl-
edge of the results of the index
tests?

Yes    

Could the reference standard,
its conduct, or its interpreta-
tion have introduced bias?

  Low risk  

Are there concerns that the
target condition as defined by
the reference standard does
not match the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate inter-
val between index test and ref-
erence standard?

Yes    

Were all patients included in the
analysis?

Yes    

Could the patient flow have
introduced bias?

  Low risk  

Montine 2001  (Continued)

 
 

Study characteristics

Patient Sampling 132 participants with dementia and 68 controls were recruited. Sampling procedure not reported.

Separate data were available for the performance of the biomarkers in distinguishing AD from non-AD
dementia, and AD from VD. We did not include data on performance of the index test to discriminate
AD participants from controls.

Exclusion criteria: patients with one or more cardiovascular risk factors and patients with 1-2 white
matter lacunes were excluded from AD group; patients with causes of secondary dementia (including
thyroid dysfunction, B12 deficiency and possible neurosyphilis) and those using anticoagulant med-
ication (contra-indication for lumbar puncture) were also excluded from the study.

Patient characteristics and
setting

The sample considered in the review comprises of 115 participants: 92 AD, 23 VD. Seventeen partici-
pants with mixed dementia were not included in the analysis. 68 controls were also recruited, but not
included in the analysis. All patients underwent clinical assessment. Both the VD and mixed groups
had significant vascular disease on MRI or CT, either in the form of multiple infarctions, or multiple
and/or confluent lacunar infarctions or 'leukoaraiosis of Binswanger type, together with multiple risk
factors including hypertension, diabetes, obesity and/or carotid artery stenosis on ultrasound. None
of the patients was under treatment for dementia at the time of lumbar puncture, but drugs for car-
diovascular disease were allowed in patients with VD and mixed dementia.

Paraskevas 2009 
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Sex: 36 males and 56 females for AD; 13 males and 10 females for VD; 9 males and 8 females for mixed
dementia

Age (SD) (y): 66 ± 10 for AD; 69 ± 10 for VD; 74 ± 7 for mixed dementia

Disease duration (y): 3.4 ± 2.7 for AD; 2.9 ± 2.8 for VD; 3.1 ± 2.0 for mixed dementia

Sources of recruitment: specialist care setting, Athens National University, Greece. Not reported
whether inpatients or outpatients

Index tests Patients gave CSF samples. The samples were stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics NV,
Gent, Belgium.

Threshold: 461 pg/ml; not prespecified; the cut-o2 levels (for individual markers, or their ratios) were
calculated, with the resulting percentages of correct classification.

Were the index test results reported without knowledge of the reference standard? [Yes]

Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease dementia (1. differential diagnosis of AD from VD; 2. differential
diagnosis of AD from mixed dementia)

Reference standards: NINCDS-ADRDA criteria Alzheimer's disease dementia

Clinical diagnosis of VD and mixed dementia was based on NINDS-AIREN criteria.

Clinical diagnosis was established prior the results of the index test

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not reported. How-
ever, it appears that CSF samples were collected short after establishing the clinical diagnosis and fol-
lowing informed consent.

Sample included in the analysis: 92 ADD; 23 VD

AD vs VD (n=115)

TP=72; FP=7; FN=20; TN=16 (Fig 1, p207)

Sensitivity=78%; Specificity=70% (Calculated in RevMan5)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or ran-
dom sample of patients en-
rolled?

Unclear    

Was a case-control design
avoided?

No    

Did the study avoid inap-
propriate exclusions?

Yes    

Paraskevas 2009  (Continued)

Plasma and cerebrospinal fluid ABeta42 for the di�erential diagnosis of Alzheimer's disease dementia in participants diagnosed with any
dementia subtype in a specialist care setting (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

99



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Could the selection of pa-
tients have introduced
bias?

  High risk  

Are there concerns that
the included patients and
setting do not match the
review question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards
likely to correctly classify
the target condition?

Yes    

Were the reference stan-
dard results interpreted
without knowledge of the
results of the index tests?

Yes    

Could the reference stan-
dard, its conduct, or its in-
terpretation have intro-
duced bias?

  Low risk  

Are there concerns that
the target condition as
defined by the reference
standard does not match
the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate
interval between index test
and reference standard?

Yes    

Were all patients included
in the analysis?

Yes    

Could the patient flow
have introduced bias?

  Low risk  

Paraskevas 2009  (Continued)

 
 

Study characteristics

Patient Sampling 86 early dementia patients were recruited.

Patients were referred to the memory clinics of the San Raffaele Hospital (Milan,
Italy). They underwent clinical evaluation.

Separate data were available for the performance of the biomarkers in distinguish-
ing AD from MCI. We did not include data on performance of the index test to dis-
criminate AD participants from MCI.

Perani 2016 

Plasma and cerebrospinal fluid ABeta42 for the di�erential diagnosis of Alzheimer's disease dementia in participants diagnosed with any
dementia subtype in a specialist care setting (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

100



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Exclusion criteria: reported

Patient characteristics and setting The sample considered in the review comprises of 75 patients with dementia: 47
AD, 14 FTLD and 14 DLB. All patients underwent clinical assessment.

Sex: 26 males and 21 females for AD; 8 males and 6 females for FTLD; 11 males and
3 females for DLB

Age (SD) (y): 66±6.8 for AD; 65± 7.3 for FTLD; 72± 6 for DLB

Disease duration (y): 39 ± 24 for AD; 32±19 for FTLD; 42±22 for mixed dementia

Index tests Patients gave CSF samples. The samples were stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained
from Innogenetics NV, Gent, Belgium.

Threshold: 500 pg/mL; pre-specified

Were the index test results reported without knowledge of the reference standard?
[Yes]

Target condition and reference standard(s) Target condition: Alzheimer's disease dementia (1. differential diagnosis of AD
from FTLD and DLB; 2. differential diagnosis of AD from FTLD only)

Reference standards: NINCDS-ADRDA criteria for Alzheimer's disease dementia

McKeith criteria for DLB and Rascovsky et al., 2013 for FTLD.

Flow and timing All biomarker data were collected within 3 months from the baseline clinical visit.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of pa-
tients enrolled?

Unclear    

Was a case-control design avoided? Yes    

Did the study avoid inappropriate exclusions? Yes    

Could the selection of patients have intro-
duced bias?

  Unclear risk  

Are there concerns that the included pa-
tients and setting do not match the review
question?

    Unclear

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly
classify the target condition?

Unclear    

Perani 2016  (Continued)
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Were the reference standard results interpret-
ed without knowledge of the results of the in-
dex tests?

Yes    

Could the reference standard, its conduct, or
its interpretation have introduced bias?

  Low risk  

Are there concerns that the target condition
as defined by the reference standard does
not match the question?

    Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate interval between in-
dex test and reference standard?

Yes    

Were all patients included in the analysis? No    

Could the patient flow have introduced bias?   Unclear risk  

Perani 2016  (Continued)

 
 

Study characteristics

Patient Sampling 170 patients were recruited: 27 patients probable AD, 24 with non-AD dementias, 70 with various
infectious, immunological, neurodegenerative, neoplastic and vascular central nervous system
(CNS) diseases without cognitive impairment (OND) and 49 without CNS disease (CO). Sample
procedure not reported.

Separate data were available for the performance of biomarkers in distinguishing between AD
and non-AD dementia. We did not included data on performance of the index test to discrimi-
nate AD participants from controls.

Exclusion criteria: not reported.

Patient characteristics and set-
ting

Sample included in the review comprised of 51 participants: 27 patients with probable AD ac-
cording to the NINCDS-ADRDA criteria (McKhann 1984); 11 patients had early onset and 16 pa-
tients late onset of the disease; 24 patients with non-AD dementias: 4 Parkinson's disease with
dementia, 5 vascular dementia 2 diffuse Lewy body disease, 1 progressive supranuclear palsy,
2 multisystem degeneration, 1 Pick's disease, 1 Huntington's disease and 8 normal pressure hy-
drocephalus.

Age: <65 years early onset AD; >65 years late onset AD; not reported for the non-AD group

Sex: 9 males and 18 females for AD, 13 males and 11 females for non-AD dementias

Sources of recruitment: not reported. Residual lumbar CSF samples archived for research pur-
poses were enrolled. The study was conducted at the Ludwig Boltzman Institute of Clinical Neu-
robiology, Vienna, Austria.

Index tests Patients gave CSF samples. The samples were stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenet-
ics NV, Gent, Belgium.

Threshold: 375 pg/ml; not pre-specified, Cut-o2s were determined by ROC analysis.

Rosler 2001 
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Were the index test results reported without knowledge of the reference standard? [Not report-
ed]

Target condition and reference
standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD from non-AD de-
mentia)

Reference standards: NINCDS-ADRDA criteria for AD.

It was not reported whether the results of the reference standard results were interpreted with-
out knowledge of the results of the index test.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not reported.

Sample included in the analysis: 27 AD; 24 non-AD participants (5 VD; 4 PDD; 2 DLB, 8 NPH; 1 pro-
gressive supranuclear palsy, 2 multisystem degeneration, 1 Pick's disease, 1 Huntington's dis-
ease)

AD vs non-AD (N=51)

Sensitivity=78%; Specificity=58% (p234)

TP=21; FP=10; FN=6; TN=14 (Calculated in RevMan; Fig 1b, p236)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

No    

Was a case-control design avoid-
ed?

No    

Did the study avoid inappropriate
exclusions?

No    

Could the selection of patients
have introduced bias?

  High risk  

Are there concerns that the in-
cluded patients and setting do
not match the review question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards like-
ly to correctly classify the target
condition?

Yes    

Were the reference standard re-
sults interpreted without knowl-
edge of the results of the index
tests?

Unclear    

Rosler 2001  (Continued)
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Could the reference standard,
its conduct, or its interpreta-
tion have introduced bias?

  Unclear risk  

Are there concerns that the tar-
get condition as defined by the
reference standard does not
match the question?

    Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate interval
between index test and reference
standard?

Unclear    

Were all patients included in the
analysis?

Yes    

Could the patient flow have in-
troduced bias?

  Unclear risk  

Rosler 2001  (Continued)

 
 

Study characteristics

Patient Sampling 326 patients were included: 165 patients with AD, 34 with NPH, 43 with FTD, 22
with LBD, 19 with PSP/CBS, 11 with VaD.

Sample procedure not reported.

We did not include data on performance of the index test to discriminate AD
participants from controls or AD participants from patients with PSP/CBS.

Exclusion criteria: reported.

Patient characteristics and setting Age at diagnosis and disease duration and education:Reported

Sex: 64 males and 101 females for AD; 6 males and 5 females for VD, 26 males
and 17 females for FTD, 14 males and 8 females for DLB, 23 males and 11 fe-
males for NPH

Sources of recruitment: A sample who were admitted to the Memory Centre
of IRCCS-San Raffaele Hospital, Milan, Italy between December 2008 and July
2015.

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes
and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained
from Innogenetics NV, Gent, Belgium.

Threshold: 500 pg/ml; pre-specified,

Were the index test results reported without knowledge of the reference stan-
dard? [Not reported]

Target condition and reference standard(s) Target condition: Alzheimer's disease dementia (differential diagnosis of AD
from non-AD dementia)

Santangelo 2017 

Plasma and cerebrospinal fluid ABeta42 for the di�erential diagnosis of Alzheimer's disease dementia in participants diagnosed with any
dementia subtype in a specialist care setting (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

104



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Reference standards: NINCDS-ADRDA criteria for AD.

Flow and timing The interval between established clinical diagnosis and CSF sample collection
was not reported. Patients underwent lumbar puncture at the baseline visit.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients
enrolled?

Unclear    

Was a case-control design avoided? No    

Did the study avoid inappropriate exclusions? Yes    

Could the selection of patients have introduced
bias?

  Low risk  

Are there concerns that the included patients
and setting do not match the review question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly clas-
sify the target condition?

Yes    

Were the reference standard results interpret-
ed without knowledge of the results of the index
tests?

Unclear    

Could the reference standard, its conduct, or
its interpretation have introduced bias?

  Unclear risk  

Are there concerns that the target condition
as defined by the reference standard does not
match the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index
test and reference standard?

Unclear    

Were all patients included in the analysis? No    

Could the patient flow have introduced bias?   Unclear risk  

Santangelo 2017  (Continued)
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Study characteristics

Patient Sampling Patients received lumbar puncture for diagnostic purposes at the Neurolo-
gy unit of Policlinico Tor Vergata, Rome-Italy between 2012 and 2014.

Patient characteristics and setting CSF samples from 28 participants: 14 ADD and 14 iNPH.

Sex: 6 males and 8 females for AD and 8 males and 6 females for iNPH

Age (SD) (y): 69.85 ± 7.42AD; 73.21 ± 4.63 for iNPH

Index tests Patients gave CSF samples. The samples were collected in polypropylene
tubes, stored on ice and sent to local laboratory and analysed (within 1
hour).

Abeta42 was measured using enzyme-linked immunosorbent assays, ob-
tained from Innogenetics NV, Gent, Belgium.

Threshold: 371pg/mL, not pre-specified, determined by ROC analysis.

Were the index test results reported without knowledge of the reference
standard? Not reported

Target condition and reference standard(s) Target condition: Alzheimer's disease dementia (differential diagnosis of AD
from idiopathic NPH)

Reference standards: NINCDS-ADRDA criteria for AD.

Subjects received a diagnosis according to iNPH guideline criteria for possi-
ble iNPH.

It was not reported whether the results of the reference standard results
were interpreted without knowledge of the results of the index test.

Flow and timing Clinical diagnosis and CSF sample collection was done on the same day.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients en-
rolled?

Unclear    

Was a case-control design avoided? No    

Did the study avoid inappropriate exclusions? Yes    

Could the selection of patients have introduced
bias?

  Unclear risk  

Are there concerns that the included patients and
setting do not match the review question?

    Unclear
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DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify
the target condition?

Unclear    

Were the reference standard results interpreted with-
out knowledge of the results of the index tests?

Unclear    

Could the reference standard, its conduct, or its in-
terpretation have introduced bias?

  Unclear risk  

Are there concerns that the target condition as de-
fined by the reference standard does not match the
question?

    Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test
and reference standard?

Yes    

Were all patients included in the analysis? Yes    

Could the patient flow have introduced bias?   Low risk  

Schirinzi 2015  (Continued)

 
 

Study characteristics

Patient Sampling Patients were recruited from six centers: the AD Core Centre, the Penn Memory Center, the Fron-
totemporal Degeneration Center, the Amyotrophic Lateral Sclerosis Center, the Parkinson dis-
ease and Movement Disorder Clinic, and then Penn Udall Center for Parkinson's Research at the
University of Pensylvania. Patients were divided into two cohorts (clinical and neuropathologi-
cally confirmed diagnoses). The Clinical cohort (n=540) excluded participants with CSF haemo-
globin >500 ng/mL and included: 165 AD, 105 MCI, 70 FTD, 10 CBD, 79 Lewy-body disorders, 11
PSP, amd 69 healthy controls.

Separate data were available for the performance of biomarkers in distinguishing between ADD
from FTD or DLB. We did not include data on performance of the index test to discriminate AD
participants from cognitively healthy participants.

Sampling procedure: not reported.

Exclusion criteria: not reported.

Patient characteristics and set-
ting

Sex: 66 male, 99 female for ADD; 37 male, 23 female for FTD; 8 male, 8 female for DLB.

Age mean (range): 72 (53-78) for ADD; 64 (56-67) for FTD; 67.5 (64.5-74.5) for DLB.

MMSE: Not reported.

Disease duration (y): 2 (1-4) for ADD; 2 (1-4) for FTD; 2 (1-3) for DLB.

Sources of recruitment: six centers specialising in AD, FTD, ALS, and PD research at Pensylvania
University.

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed.

Shi 2018 
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Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenet-
ics, Ghent, Belgium.

Threshold: not pre-specified, optimal cut-o2s calculated.

Were the index test results reported without knowledge of the reference standard? [Unlcear].

Target condition and reference
standard(s)

Target condition: Alzheimer's disease (differential diagnosis of ADD from FTD and DLB).

Reference standard: NIA/AA criteria for ADD.

FTD was diagnosed according to the Rascovsky criteria, DLB according to McKeith criteria.

It was unclear if the reference standard was blinded to the results of the index test.

Flow and timing AD vs DLB (n=156)

AD=114; DLB= 42; Sensitivity=89%; Specificity=74% (Table 2, p381)

TP=93; FP=13; FN=12; TN=37 (calculated in RevMan5)

AD vs FTD (n=170)

AD=114; FTD=56; Sensitivity=80%; Specificity=80% (Table 2, p381)

TP=95; FP=10; FN=24; TN=41 (calculated in RevMan5)

Missing data: 31.3% of samples were excluded if haemoglobin >500 ng/mL.

The interval between established clinical diagnosis and CSF sample collection was not reported.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Unclear    

Was a case-control design avoid-
ed?

Yes    

Did the study avoid inappropriate
exclusions?

Unclear    

Could the selection of patients
have introduced bias?

  Unclear risk  

Are there concerns that the in-
cluded patients and setting do
not match the review question?

    High

DOMAIN 3: Reference Standard

Shi 2018  (Continued)
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Is the reference standards like-
ly to correctly classify the target
condition?

Yes    

Were the reference standard re-
sults interpreted without knowl-
edge of the results of the index
tests?

Unclear    

Could the reference standard,
its conduct, or its interpreta-
tion have introduced bias?

  Unclear risk  

Are there concerns that the tar-
get condition as defined by the
reference standard does not
match the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval
between index test and reference
standard?

Unclear    

Were all patients included in the
analysis?

No    

Could the patient flow have in-
troduced bias?

  High risk  

Shi 2018  (Continued)

 
 

Study characteristics

Patient Sampling Patients were consecutively recruited from either a prospective longitudinal study of patients with demen-
tia (the Mölndal prospective dementia study; demented patients and controls), or similar studies at the Clin-
ic of Neuropsychiatry, University Hospital, Malmö (all the dysthymia and 5 FTD patients) or similar studies at
the Department of Geriatrics, Linköping (all the PD patients). Control group (32) without history, symptoms,
or signs of psychiatric or neurological disease, malignant disease or systemic disorders and with MMSE score
or at least 28 was also recruited. We did not include data on performance of the index test to discriminate AD
participants from controls.

Separate data were available for the performance of the biomarkers in distinguishing ADD from VD, and ADD
from FTD.

Exclsion criteria: participants with un-specified dementia, mixed dementia, history of severe psychiatric dis-
ease, chronic alcoholism, non-degenerative neurological disease, severe head injury, severe CNS infections,
systemic diseases (e.g. maliganant tumour, liver disease), or secondary causes for dementia according to
DSM-III-R were excluded

Patient characteris-
tics and setting

The sample considered in the review comprises of 102 participants: 37 early AD defined as onset at or before
65 years; 23 late AD defined as onset after 65 years; 17 FTD; 25 VD (subcortical white-matter dementia, SWD,
'a putative subtype of VD'). We did not consider 23 Parkinson's disease (PD), 19 dysthymia and 32 controls
in the analyses. All patients underwent a thorough clinical investigation including medical history, physical,
neurologic and psychiatric examinations, laboratory blood tests, routine CSF analysis, ECG, chest X-ray, EEG,

CT or MRI of the brain and investigation of regional cerebral blood flow using SPECT or 133xenon inhalation
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technique. At all the localities, clinical evaluation and diagnosis were made according to a Swedish consen-
sus (Wallin 1994) that complies with international standards.

Sex: 27 males and 33 females for AD total sample; 62.4 ±10.2 for FTD; 18 males and 7 females for SWD; 17
males and 6 females for PD; 10 males and 9 females for dysthymia

Age (SD) (y): 66.0 ±7.8 for AD total sample; 6 males and 11 females for FTD; 62.4 ±10.2 for SWD; 47.2±15.0 PD;
47.2±15.0 for dysthymia

Disease duration (y): 3.5±2.3 for AD total sample; 4.9±3.1 for FTD; 2.8±1.9 for SWD

Sources of recruitment: specialist care setting; multicentre; Institute of Clinical Neuroscience, Gobteborg
University and Neuropsychiatric Clinic, Malmo University Hospital, Sweden. Not reported whether inpatients
or outpatients

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, stored on ice and sent to lo-
cal laboratory and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics NV, Gent,
Belgium.

Threshold: 537pg/mL, not pre-specified, Cut-o2 value, sensitivity and specificity were determined according
to suggestions by Altman 1997. A specificity level of approximately 85% for controls (the proportion of true
negative cases) was chosen when determining the cut-o2 values. From the cut-o2 levels, sensitivity values
for each diagnostic group and CSF-marker were obtained. This specificity level has been recommended in a
consensus report on biochemical markers for AD (The Ronald and Nancy Reagan Research Institute, 1998).

Were the index test results reported without knowledge of the reference standard? Not reported

Target condition
and reference stan-
dard(s)

Target condition: Alzheimer's disease dementia (1. differential diagnosis of AD from VD; 2. differential diag-
nosis of AD from FTD)

Reference standards: NINCDS-ADRDA for AD.

Clinical diagnosis of VD was based on NINDS-AIREN criteria, of FTD on The Lund/Manchester criteria.

Clinical diagnosis was established prior the results of the index test.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not reported.However, it
appears that CSF samples were collected shortly after establishing the clinical diagnosis.

Sample included in the analysis: 132 participants: 60 AD (37 early onset AD; 23 late onset AD); 17 FTD; 25 VD
(SWD)

AD vs VD (n=84)

TP=56; FP=16; FN=4; TN=8

Sensitivity=93%; Specificity=33% (Calculated in RevMan5)

AD vs FTD (n=77)

TP=55; FP=7; FN=5; TN=10

Sensitivity=92%; Specificity=59% (Calculate in RevMan5)

Missing data: CSF Abeta42 sample was unavailable from 1 VD participants

Comparative  

Notes  

Methodological quality
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Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or
random sample of
patients enrolled?

Yes    

Was a case-control
design avoided?

No    

Did the study avoid
inappropriate exclu-
sions?

Unclear    

Could the selection
of patients have in-
troduced bias?

  High risk  

Are there concerns
that the included
patients and setting
do not match the re-
view question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference stan-
dards likely to cor-
rectly classify the tar-
get condition?

Yes    

Were the reference
standard results in-
terpreted without
knowledge of the
results of the index
tests?

Yes    

Could the reference
standard, its con-
duct, or its interpre-
tation have intro-
duced bias?

  Low risk  

Are there concerns
that the target con-
dition as defined
by the reference
standard does not
match the ques-
tion?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appro-
priate interval be-

Yes    

Sjogren 2000  (Continued)
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tween index test and
reference standard?

Were all patients in-
cluded in the analy-
sis?

Yes    

Could the patient
flow have intro-
duced bias?

  Low risk  

Sjogren 2000  (Continued)

 
 

Study characteristics

Patient Sampling 181 participants were randomly selected from the population register and consecutively evaluat-
ed at Sahloul University Hospital. The study also included 53 age-matched controls with absence
of memory complaints and cognitive symptoms, preservation of general cognitive function and no
no other active neurological or psychological disease. Separate data were available on the perfor-
mance of biomarkers to distinguish AD from non-AD dementia. We did not include data on perfor-
mance of the index test to discriminate AD participants from controls.

Exclusion criteria: not reported.

Patient characteristics and
setting

The sample considered in the review comprises of 108 participants: 73 AD and 35 non-AD dementia
(18 VD; 7 mixed dementia; 5 FTD; 3DLB; 2 unclassified dementia). CSF was not obtained from 20 AD
patients. Controls were not included in the review. Participants underwent a clinical examination
inc. medical history, neurological and neuropsychological examination, MMSE, laboratory screen-
ing tests and MRI.

Sex: 49 males and 44 females for AD; 17 males and 18 females for non-AD dementia

Age (range) (y): 73 (48–85) for AD; 69 (58–85) for non-AD dementia

MMSE: 14 (0–26) for AD; 18 (10–27) for non-AD dementia

Disease duration (y): 2 (1–9) for AD; 2 (1–6) for non-AD dementia

Sources of recruitment: specialist care setting; population register of the inhabitants in Tunis,
Tunisian Republic, Africa. Not reported whether inpatients or outpatients.

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, stored at -80°C and
analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics
NV, Gent, Belgium.

Threshold: 505 pg/mL, not pre-specified, determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? Not reported

Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD from non-AD demen-
tia)

Reference standards: NINCDS-ADRDA for AD.

Clinical diagnosis of non-AD dementia was based on DSM-IV.

Clinical diagnosis was established prior the results of the index test.

Smach 2008 
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Flow and timing The interval between established clinical diagnosis and blood sample collection was not report-
ed.However, it appears that CSF samples were collected short after establishing the clinical diag-
nosis.

Sample included in the analysis: 73 AD and 35 non-AD dementia (18 VD; 7 mixed dementia; 5 FTD;
3DLB; 2 unclassified)

AD vs non-AD (n=108)

TP=60; FP=10; FN=13; TN=25 (p147)

Sensitivity=82%; Specificity=71% (Calculate in RevMan5)

Missing data: adequate CSF sample was not obtained for 20 patients with AD.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Yes    

Was a case-control design
avoided?

No    

Did the study avoid inappro-
priate exclusions?

Unclear    

Could the selection of pa-
tients have introduced bias?

  High risk  

Are there concerns that the
included patients and set-
ting do not match the review
question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards like-
ly to correctly classify the tar-
get condition?

Yes    

Were the reference standard
results interpreted without
knowledge of the results of the
index tests?

Yes    

Could the reference stan-
dard, its conduct, or its inter-
pretation have introduced
bias?

  Low risk  

Smach 2008  (Continued)
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Are there concerns that the
target condition as defined
by the reference standard
does not match the ques-
tion?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate in-
terval between index test and
reference standard?

Yes    

Were all patients included in
the analysis?

No    

Could the patient flow have
introduced bias?

  High risk  

Smach 2008  (Continued)

 
 

Study characteristics

Patient Sampling Retrospective study using clinical and CSF information from a database at a university medical cen-
tre Alzheimer's centre. The database contains clinical data as well as biobanked CSF and serum of
consecutive patients. All 138 patients with a clear cut diagnosis of dementia, whose CSF was avail-
able for Abeta42 and Abeta40 analysis, were included. In addition, 47 non-demented controls with-
out neurological problems were included. Separate data were available for the performance of bio-
markers in distinguishing AD from various other types of dementia. We did not include data on per-
formance of the index test to discriminate AD participants from controls.

Inclusion criteria: participants with clear diagnosis of dementia.

Patient characteristics and
setting

The sample considered in the review comprises of 138 participants: 69 AD, 26 VD, 27 FTD and 16
DLB. Demographic details are not presented for all patients.

Sex: 34 males and 35 females for AD; 17 males and 9 females for VD; 19 males and 8 females for
FTD; 12 males and 4 females for DLB

Age (SD) (y): 69±8 for AD; 35±29 for VD (n=20); 34 ±21 for FTD (n=26); 76±8 for DLB

Disease duration (mo): 29±23 for AD (n=60); 72±9 for VD; 65±7 for FTD; 34±27 for DLB (n=8)

Sources of recruitment: specialist care setting; CSF database of the Radboud University Nijmegen
Medical Centre, The Netherlands. Not reported whether inpatients or outpatients

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged,
aliquoted, and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics
NV, Gent, Belgium.

Threshold: Not reported; Cut-o2s were determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [Not reported]

Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD from VD, FTD and
DLB))

Reference standards: NINCDS-ADRDA for AD

Spies 2010 
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Clinical diagnosis of VD was based on NINDS-AIREN, of FTD on Neary criteria, of DLB on McKeith cri-
teria.

Clinical diagnosis was established prior the results of the index test.

Flow and timing Dates not provided for CSF sample collection.

Sample included in the analysis: 69 AD; 69 non-AD (26 VD, 27 FTD and 16 DLB)

AD vs VD (n=95)

Sensitivity=83%; Specificity=69% (Table 2, p475)

TP=57; FP=8; FN=12; TN=18 (Calculated in RevMan5)

AD vs FTD (n=96)

Sensitivity=94%; Specificity=85% (Table 2, p475)

TP=65; FP=4; FN=4; TN=23 (Calculated in RevMan5)

AD vs DLB (n=85)

Sensitivity=65%; Specificity=75% (Table 2, p475)

TP=45; FP=4; FN=24; TN=12 (Calculated in RevMan5)

AD vs non-AD (n=138)

Sensitivity=83%; Specificity=74% (Table 2, p475)

TP=57; FP=18; FN=12; TN=51 (Calculated in RevMan5)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

No    

Was a case-control design
avoided?

No    

Did the study avoid inappro-
priate exclusions?

Yes    

Could the selection of pa-
tients have introduced bias?

  High risk  

Are there concerns that the
included patients and set-
ting do not match the review
question?

    Low concern

DOMAIN 3: Reference Standard

Spies 2010  (Continued)
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Is the reference standards like-
ly to correctly classify the tar-
get condition?

Yes    

Were the reference standard
results interpreted without
knowledge of the results of the
index tests?

Yes    

Could the reference stan-
dard, its conduct, or its inter-
pretation have introduced
bias?

  Low risk  

Are there concerns that the
target condition as defined
by the reference standard
does not match the ques-
tion?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate in-
terval between index test and
reference standard?

Unclear    

Were all patients included in
the analysis?

Yes    

Could the patient flow have
introduced bias?

  Unclear risk  

Spies 2010  (Continued)

 
 

Study characteristics

Patient Sampling Patients (n=140) were consecutively evaluated at a university hospital Alzheimer's centre, 86 patients
were subsequently enrolled. A control group of 24 non-demented participants were also recruited. We
did not include data on performance of the index test to discriminate ADD participants from controls.

Exclusion criteria: isolated deficits or mostly subjective memory loss and/or stable MMSE (+/>25/30)
on revisit; neuropsychological profile and behavioural symptoms suggest a diagnosis of FTD; suspect-
ed diagnosis of DLB; clinically manifest stroke in the last six months

Patient characteristics and
setting

110 participants were enrolled in the study: 35 ADD, 31 ADD with WMC, 20 VD and 24 controls. The
sample considered in the review comprises of 55 participants: 35 ADD and 20 VD. All patients provid-
ed medical history and underwent neurological examination, MMSE, complete blood screening (in-
cluding thyroid function and B12), neuropsychological examination and neuroimaging. Neuropsycho-
logical follow-up included more comprehensive neuropsychological testing, including a standardised
neuropsychological battery (Mental Deterioration Battery) and a complete psychiatric evaluation

Sex: 16 males and 19 females for AD; 16 males and 16 females for AD & WMC; 11 males and 9 females
for VD

Age (years at LP): 72.2±8.1 for AD; 71.2±7.7 for AD & WMC; 73.6±6.8 for VD

MMSE: 18.2±1.7 for AD; 19.1±1.5 for AD & WMC; 20.1±2.0 for VD

Stefani 2005 
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Disease duration (mo at time of LP): 44.2±9.5 for AD; 143.5±8.9 for AD & WMC; 60.5±15.5 for VD

Sources of recruitment: Alzheimer Center of the Department of Neuroscience,Tor Vergata University
Hospital, Rome, Italy. Outpatients

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged, aliquot-
ed, and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics NV,
Gent, Belgium.

Threshold: 493 pg/ml; not prespecified; 750 pg/ml for AD & AD with WMC vs VD; Cut-o2s were deter-
mined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [Not reported]

Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of 1. AD and 2. AD & AD with
WMC from VD)

Reference standards: NINCDS-ADRDA and DSM IV criteria for AD; NINCDS-ADRDA criteria and MRI
showing brain imaging findings suggesting subcortical vascular lesions for AD with WMC.

Clinical diagnosis of VD was based on NINDS-AIREN criteria.

Clinical diagnosis was established prior the results of the index test.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not reported. How-
ever, it appears that CSF samples were collected short after establishing the clinical diagnosis and fol-
lowing informed consent.

Sample included in the analysis: 35 ADD; 20 VD

AD vs VD (n=55) (cut-o2 493 pg/ml)

Sensitivity=77%; Specificity=80% (p86)

TP=27; FP=4; FN=8; TN=16 (Calculated in RevMan5)

All ADD and VD patients enrolled in the primary study were included in analysis. We did not consid-
ered ADD participants with WMC in the analysis.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or ran-
dom sample of patients en-
rolled?

Yes    

Was a case-control design
avoided?

No    

Did the study avoid inap-
propriate exclusions?

Yes    

Stefani 2005  (Continued)
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Could the selection of pa-
tients have introduced
bias?

  High risk  

Are there concerns that
the included patients and
setting do not match the
review question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards
likely to correctly classify
the target condition?

Yes    

Were the reference stan-
dard results interpreted
without knowledge of the
results of the index tests?

Yes    

Could the reference stan-
dard, its conduct, or its in-
terpretation have intro-
duced bias?

  Low risk  

Are there concerns that
the target condition as
defined by the reference
standard does not match
the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate
interval between index test
and reference standard?

Yes    

Were all patients included
in the analysis?

Yes    

Could the patient flow
have introduced bias?

  Low risk  

Stefani 2005  (Continued)

 
 

Study characteristics

Patient Sampling The study included 187 participants. The definite AD group was recruited from a follow-up study
of hospitalised patients in the geriatric department of Harjula hospital in Kuopio. The probable AD
patients, patients with other dementias and neurological controls were recruited from diagnostic
investigations in the Department of Neurology, Kuopio University hospital. Sampling procedure
not reported. Separate data were available for the performance of biomarkers in distinguishing be-
tween AD and other dementias. We did not include data on performance of the index test to dis-
criminate AD participants from controls.

Exclusion criteria: not reported.

Tapiola 2000 
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Patient characteristics and
setting

The sample included in the study comprised of 187 participants: 41 definite AD cases, 80 patients
with probable AD, 27 with other dementias (8 VD; 4 FTD; 5 LBD; 3 Parkinson's disease dementia; 7
unclassified dementia) and 39 neurological controls.

This review included 107 participants: 80 with probable AD and 27 with non-AD dementia (8 VD; 4
FTD; 5 LBD; 3 Parkinson's disease dementia; 7 unclassified dementia)

Sex: 34 males and 46 females for probable AD; 13 males and 14 females for other dementias

Age (mean/SD) (y): 71±8 for probable AD; 71±10 for other dementias

Disease duration (y): 2.6±1.9 for probable AD; 1.9±1.4 for other dementias

Sources of recruitment: research centre, Department of Neurology, Kuopio University Hospital, Fin-
land.

Index tests Patients gave CSF samples. The samples were aliquoted, and stored at -70°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from Innogenetics
NV, Gent, Belgium.

Threshold: 340 pg/ml; not prespecified; Cut-o2s were determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard? [Yes]

Target condition and refer-
ence standard(s)

Target condition: Alzheimer's disease dementia (differential diagnosis of AD from other dementias)

Reference standards: NINCDS-ADRDA for AD.

Clinical diagnosis of other dementias was based on DSM-IV criteria. Clinical diagnoses were estab-
lished prior the results of the index test.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not report-
ed.However, it appears that CSF samples were collected short after establishing the clinical differ-
ential diagnosis of AD and other dementia.

Sample included in the analysis: 107: 80 probable AD and 27 non-AD dementia (8 VD; 4 FTD; 5 LBD;
3 Parkinson's disease dementia; 7 unclassified dementia)

Probable AD vs non-AD dementia (n=107)

Sensitivity=69%; Specificity=59% (p739)

TP=55; FP=11; FN=25; TN=16 (Calculated in Revman5)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Unclear    

Was a case-control design
avoided?

No    

Tapiola 2000  (Continued)
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Did the study avoid inappro-
priate exclusions?

Unclear    

Could the selection of pa-
tients have introduced bias?

  High risk  

Are there concerns that the
included patients and set-
ting do not match the review
question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards like-
ly to correctly classify the tar-
get condition?

Yes    

Were the reference standard
results interpreted without
knowledge of the results of the
index tests?

Yes    

Could the reference stan-
dard, its conduct, or its inter-
pretation have introduced
bias?

  Low risk  

Are there concerns that the
target condition as defined
by the reference standard
does not match the ques-
tion?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate in-
terval between index test and
reference standard?

Yes    

Were all patients included in
the analysis?

Yes    

Could the patient flow have
introduced bias?

  Low risk  

Tapiola 2000  (Continued)

 
 

Study characteristics

Patient Sampling Retrospective study of CSF samples from 1137 out- and inpatients at the New York Presbyterian Hospital
between 2005 and 2017. The study included 264 participants with ADD, 53 MCI, 65 DLB, 53 FTD, 31 vascu-
lar dementia, 21 progressive supranuclear palsy, 14 corticobasal degeneration, 218 NPH, 30 CJD, 37 non-
specific psychaitric disorders, and 230 with subjective memory complaints.

Participants with NPH were only included where they underwent ventriculoperitoneal shunt placement.

Tariciotti 2018 
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Separate data were available for the performance of biomarkers in distinguishing between ADD from
FTD or DLB. We did not include data on performance of the index test to discriminate AD participants
from cognitively healthy participants.

Sampling procuedure: participants were ascertained from medical records.

Exclusion criteria: dementia of uncertain aetiology, or partially documented dementia diagnosis.

Patient characteristics
and setting

Diagnoses were made by several different neurologists using standard criteria (see reference standar be-
low).

Sex: 106 male, 158 female for ADD; 33 male; 20 female for FTD; 33 male; 32 female for DLB, 18 male; 13 fe-
male for vascular dementia; 124 male, 94 female for NPH; 20 male, 10 female for CJD.

Age mean (SD): 67.7 ± 10.4 for ADD; 63.6 ± 8.8 for FTD; 73.1 ± 7.9 for DLB; 70.2 ± 8.9 for vascular demen-
tia; 76.8 ± 8.0 for NPH; 67.0 ± 9.9 for CJD. There was a significant difference in age between ADD and oth-
er dementia sub-types.

MMSE: Not reported.

Disease duration (y): not reported.

Sources of recruitment: medical records of in- and outpatients at the New York Presbyterian Hospital.

Index tests Patients gave CSF samples. The samples were collected in polypropylene tubes, centrifuged, aliquoted,
and stored at -80°C and analysed.

Abeta42 was measured using enzyme-linked immunosorbent assays, obtained from ADmark® ELISA kit.

Threshold: pre-specified at <500 pg/ml.

Were the index test results reported without knowledge of the reference standard? [Unlcear].

Target condition and ref-
erence standard(s)

Target condition: Alzheimer's disease (differential diagnosis of ADD from "other dementia", vascular de-
mentia, DLB, FTD, CJD, and NPH with AD pathology).

Reference standard: NINCDS-ADRDA criteria for ADD.

FTD was diagnosed according to the Neary criteria, DLB according to McKeith criteria, referred criteria
for CJH, NINDS-society for Progressive Supranuclear Palsy for PSP, Boeve criteria for CBD, and vascular
dementia according to the NINDS-AIREN criteria.

It was unclear if the reference standard was blinded to the results of the index test.

Flow and timing AD vs other dementia (n=749)

AD=264; other dementia=485; Sensitivity=81%; Specificity=54% (Table 2, p381)

TP=197; FP=233; FN=46; TN=273 (calculated in RevMan5)

AD vs DLB (n=329)

AD=264; DLB= 65; Sensitivity=81%; Specificity=60% (Table 2, p381)

TP=214; FP=26; FN=50; TN=39 (calculated in RevMan5)

AD vs FTD (n=317)

AD=264; FTD=53; Sensitivity=81%; Specificity=40% (Table 2, p381)

TP=214; FP=32; FN=50; TN=21 (calculated in RevMan5)

AD vs CJD (n=294)

AD=264; CJD= 30; Sensitivity=81%; Specificity=40% (Table 2, p381)

Tariciotti 2018  (Continued)
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TP=214; FP=18; FN=50; TN=12 (calculated in RevMan5)

AD vs vascular dementia (n=295)

AD=264; vascular dementia=31; Sensitivity=81%; Specificity=39% (Table 2, p381)

TP=214; FP=19; FN=50; TN=12 (calculated in RevMan5)

Missing data: 121 (10.7%) excluded due to incomplete or uncertain diagnosis.

The interval between established clinical diagnosis and CSF sample collection was not reported.

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or ran-
dom sample of patients
enrolled?

No    

Was a case-control de-
sign avoided?

Yes    

Did the study avoid inap-
propriate exclusions?

No    

Could the selection of
patients have intro-
duced bias?

  High risk  

Are there concerns
that the included pa-
tients and setting do
not match the review
question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference stan-
dards likely to correctly
classify the target condi-
tion?

Yes    

Were the reference stan-
dard results interpreted
without knowledge of
the results of the index
tests?

Unclear    

Could the reference
standard, its conduct,
or its interpretation
have introduced bias?

  Unclear risk  

Tariciotti 2018  (Continued)
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Are there concerns that
the target condition as
defined by the refer-
ence standard does not
match the question?

    Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate
interval between index
test and reference stan-
dard?

Unclear    

Were all patients includ-
ed in the analysis?

No    

Could the patient flow
have introduced bias?

  High risk  

Tariciotti 2018  (Continued)

 
 

Study characteristics

Patient Sampling The study included 19 patients with CJD, 19 patients with AD and 26 non-demented
controls.

Sampling procedure not reported. Separate data were available for the performance
of biomarkers in distinguishing between AD and CJD participants. We did not include
data on performance of the index test to discriminate AD participants from controls.

Exclusion criteria: not reported.

Patient characteristics and setting The sample considered in the review in the review comprised of 19 AD and 19 CJD par-
ticipants.

Sex: 5 males and 14 females for AD; 9 males and 10 females for CJD

Age (median) (y): 76 (range, 54–80) for AD; 66 (range, 37–88) for CJD

Sources of recruitment: specialist care setting. Not reported whether inpatients or out-
patients. The study was conducted in Germany.

Index tests Patients gave CSF samples. CSF sampling methods not described.

Abeta42 was measured using SDS-PAGE immunoblot.

Threshold: 1900 pg/ml; not prespecified; Cut-o2s were determined by ROC analysis.

Were the index test results reported without knowledge of the reference standard?
[Not reported]

Target condition and reference standard(s) Target condition: Alzheimer's disease dementia (differential diagnosis of AD from CJD)

Reference standards: NINCDS-ADRDA and DSM-IV for AD.

Clinical diagnosis of CJD was based on the clinical criteria (Otto 2002). 11/19 patients
were later neuropathologically verified as definite CJD cases.

Wiltfang 2003 
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Clinical diagnoses were established prior the results of the index test.

Flow and timing The interval between established clinical diagnosis and CSF sample collection was not
reported.However, it appears that CSF samples were collected short after establishing
the clinical differential diagnosis of AD and CJD.

Sample included in the analysis: 19 AD; 19 CJD

AD vs CJD (n=38)

Sensitivity: 100%; Specificity: 58% (p264)

TP=19; FP=8; FN=0; TN=11 (Calculated in Revman5)

Comparative  

Notes  

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of
patients enrolled?

Unclear    

Was a case-control design avoided? No    

Did the study avoid inappropriate exclu-
sions?

Unclear    

Could the selection of patients have in-
troduced bias?

  High risk  

Are there concerns that the included pa-
tients and setting do not match the re-
view question?

    Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correct-
ly classify the target condition?

Yes    

Were the reference standard results inter-
preted without knowledge of the results of
the index tests?

Yes    

Could the reference standard, its con-
duct, or its interpretation have intro-
duced bias?

  Low risk  

Are there concerns that the target con-
dition as defined by the reference stan-
dard does not match the question?

    Low concern

DOMAIN 4: Flow and Timing

Wiltfang 2003  (Continued)
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Was there an appropriate interval between
index test and reference standard?

Yes    

Were all patients included in the analysis? Yes    

Could the patient flow have introduced
bias?

  Low risk  

Wiltfang 2003  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Alcolea 2014 Assessed temporal changes in the levels of CSF ABeta; therefore, data not available for creating 2 x
2 table

Alcolea 2017 Index text: threshold not used; data not available for creating 2 x 2 table

Balasa 2014 Data not available for creating 2 x 2 table

Berlyand 2016 Data not available for creating 2 x 2 table

Bertens 2017 Data not available for creating 2 x 2 table

Bibl 2007b Data not available for creating 2 x 2 table

Bibl 2008a Aim was not differential diagnosis of ADD from other dementia subtypes

Brandt 2008 Data presented not sufficient for constructing 2 x 2 table. Author contacted for the additional infor-
mation. No reply.

Carandini 2019 Data not available for creating 2 x 2 table

Hall 2012 Data not available for creating 2 x 2 table

Hampel 2018 Data not available for creating 2 x 2 table

Han 2012 Data not available for creating 2 x 2 table

Illan-gala 2019 Data not available for creating 2 x 2 table (MCI combined with ADD)

Karadas 2017 Data not available for creating 2 x 2 table

Parnetti 2011 Index test: tau/a-Synuclein ratio. Data for 2 x 2 table for CSF Aβ1-42 biomarker not reported.

Prikrylova Vranova 2014 Data not available for creating 2 x 2 table

Skillback 2015 Data not available for creating 2 x 2 table

Smach 2008a Index test: combined CSF ABeta42 and CSF t-tau. Author contacted for the relevant information re-
garding the accuracy of CSF ABeta only. No reply.

Stoeck 2014 Data not available for creating 2 x 2 table
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Study Reason for exclusion

Toledo 2012 Index test:combined CSF t-tau and CSF p-tau. The accuracy of CSF ABeta42 not assessed (email on
01/11/14 from Dr Toledo).

Uslu 2012 Data not available for creating 2 x 2 table

van Steenoven 2018 Data not available for creating 2 x 2 table

van Steenoven 2019 Data not available for creating 2 x 2 table

Vergallo 2017 Data not available for creating 2 x 2 table

Wennstrom 2015 Data not available for creating 2 x 2 table

Zwan 2014 Data not available for creating 2 x 2 table

 

 

A D D I T I O N A L   T A B L E S
 

Included studies and the accuracy of CSF Aβ42 for discriminating ADD from other dementia subtypes

Test accuracy at study
level

Differen-
tial diag-
nosis

Study Participants

N (included in analysis)

Threshold

assays

Threshold
pre-speci-
fied

Sensitivity
(%)

Specificity
(%)

Brettschnei-
der 2006

N = 165:

109 ADD; 56 non-ADD (41
VaD; 15 FTD)

612 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 82% 46%

Kapaki
2003

N = 64:

49 ADD; 15 non-ADD (6
DLB; 4 FTD; 1 PDD; 2 PSP;
2 CBGD)

435 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 71% 80%

Knapskog
2018

N = 155:

138 ADD; 17 non-ADD
(subtypes not specified)

550 pg/ml and 700 pg/ml

ELISA, Innogenetics, Ghent,
Belgium

Yes 43% and
35%

79% and
47%

Lewczuk
2004

N = 33:

21 ADD; 11 non-ADD (5
VaD; 1 mixed; 1 SCASE; 1
SD; 1 FTD; 1 ARCD; 1 un-
specified)

500 pg/ml

ELISA, Innogenetics, Ghent,
Belgium

No 86% 82%

ADD versus
non-ADD

Lombardi
2018

N = 45:

32 ADD; 10 FTD; 3 unclas-
sified cognitive decline

650 pg/ml

600 pg/ml ELISA (unspeci-
fied)

Yes

No

73% and
87%

64%

Table 1.   Included studies and the index test accuracy at study level 
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Maddalena
2003

N = 81:

51 ADD; 30 non-ADD (8
VaD; 3 FTD; 2 DLB; 2 PDD;
2 CJD; 2 CAA; 11 other)

490 pg/ml

ELISA, Innogenetics, Belgium

No 78% 70%

Montine
2001

N = 27:

19 ADD; 8 non-ADD (1
DLB; 3 NPH; 3 PPA; 1 hip-
pocampal sclerosis)

1125 pg/ml

Athena Diagnostics, Worces-
ter, MA, USA.

Yes 100% 25%

Rosler 2001 N = 51:

27 ADD (11 EO; 16LO); 24
non-AD (5 VaD; 4 PDD; 2
LBD; 8 NPH; 5 other)

375 pg/ml

ELISA, Innogenetics, Ghent,
Belgium

No 78% 58%

Smach
2008

N = 108:

73 ADD; 35 non-ADD
(18 VaD; 5 FTD; 3 DLB; 7
mixed; 2 unclassified)

505 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 82% 71%

Spies 2010 N = 138:

69 ADD; 69 non-ADD (26
VaD; 27 FD; 16 DLB)

Threshold not reported

ELISA, Innogenetics NV,
Ghent, Belgium

No 83% 74%

Tapiola
2000

N = 107: 80 probable
ADD; 27 non-ADD (8 VaD;
4 FTD; 5 LBD; 3 PDD; 7
unclassified)

Note: 41 definite ADD not
included in analysis

340 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 69% 59%

Tariciotti
2018

N = 749: 264 ADD; 485
non-ADD (65 DLB, 53 FTD,
31 VaD, 21 PSP, 14 CBD,
218 NPH, 30 CJD)

Note: 121 uncertain di-
agnosis not included in
analysis

500 pg/ml

ADmark ELISA kit

Yes 81% 54%

Perani 2016 N = 75:

47 ADD; 28 non-ADD (14
FTLD; 14 DLB)

500 ng/L

ELISA, Innogenetics, Ghent,
Belgium

Yes 85% 46%

De Jong
2006

N = 86:

61 ADD; 25 VaD

520 pg/ml

Innogenetics NV, Ghent, Bel-
gium

No 82% 76%ADD versus
VaD

Kapaki
2003

N = 55:

49 ADD; 6 VaD

526 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 82% 67%

Table 1.   Included studies and the index test accuracy at study level  (Continued)
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Lins 2004 N = 24:

12 ADD; 12 VaD

562 pg/ml

ELISA, Innogenetics, Ghent,
Belgium

No 67% 50%

Marchegiani
2019

N = 87:

70 ADD, 17 VaD

431 pg/ml

ELISA, Fujirebio Inc., Tokyo,
Japan

No 65% 95%

Paraskevas
2009

N = 115:

92 ADD; 23 VaD

461 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 78% 70%

Sjogren
2000

N = 85:

60 ADD (37 EO; 23 LO); 24
VaD (SWM dementia)

537 pg/ml

ELISA, Innotest, Innogenet-
ics, Belgium

Yes 93% 33%

Spies 2010 N = 95:

69 ADD; 26 VaD

Threshold not reported

ELISA, Innogenetics NV,
Ghent, Belgium

No 83% 69%

Stefani
2005

N = 55:

35 ADD; 20 VaD

493 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 77% 80%

Herbert
2014

N = 79:

64 ADD; 15 VaD

≤ 500pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 70% 87%

Tariciotti
2018

N = 295:

264 ADD; 31 VaD (Note:
121 uncertain diagnosis
not included in analysis)

500 pg/ml

ADmark ELISA kit

Yes 81% 39%

Santangelo
2017

N = 176:

165 ADD; 11 VaD

≤ 500pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

Yes 82% 82%

de Rino
2012

N = 114:

72 ADD; 42 bvFTD

104 pg/ml

ELISA, Innogenetics, Ghent,
Belgium

No 82% 21%

Abu-
Rumeileh
2018

N = 113:

60 ADD; 53 bvFTD (Note:
10 FTD not included in
analysis)

482 pg/ml

Innotest, Innogenetics,
Ghent, Belgium

No 89% 80%

ADD versus
FTD

Bibl 2007 N = 60:

30 ADD; 30 FTD (FTLD: 24
FTD; 5 PPA; 1 SD)

Threshold not reported

ELISA

No 90% 90%

Table 1.   Included studies and the index test accuracy at study level  (Continued)
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Casoli 2019 N = 76:

55 ADD; 21 FTD (12 bvFTD
and 9 PPA)

Various (minimum threshold
112 maximum 1006 and 837
pg/ml)

ELISA, Fujirebio Inc., Tokyo,
Japan

No 100% 0%

Falgas 2020 N = 90: 64 AD; 26 FTD

Note: only 23 (18 FTD and
5 ADD) included in the
analysis as MCI excluded

494.95 pg/ml

Innotest, Innogenetics,
Ghent, Belgium

No 100% 94%

Kapaki
2008

N = 107:

76 ADD; 31 FTD (FTLD: 24
FTD; 7 PPA & FTD) Note:
3 FTLD not included in
analysis

≤ 451 pg/ml

ELISA, Innogenetics, Ghent,
Belgium

No 75% 71%

Khoonsari
2019

N = 87:

76 ADD; 11 FTD (subtype
unspecified)

530 pg/ml

Innotest, Innogenetics,
Ghent, Belgium

Yes 88% 91%

Lombardi
2018

N = 45: 32

ADD; 10 FTD (subtype not
specified); 3 non-ADD

650 pg/ml

600 pg/mlELISA (unspecified)

Yes

No

73 and 87% 70%

Marchegiani
2019

N = 93:

70 ADD; 23 FTD (19 FTD, 3
PSP, 3 CBD)

613 pg/ml

ELISA, Fujirebio Inc., Tokyo,
Japan

No 96% 57%

Shi 2018 N = 170: 114 ADD; 56 FTD
(48 bvFTD, 8 CBS)

Note: samples excluded
where haemoglobin was
>500 ng/ml

Threshold not reported

ELISA, Innogenetics NV,
Ghent, Belgium

No 80% 80%

Sjogren
2000

N = 77:

60 ADD (37 EO; 23 LO); 17
FTD

537 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

Yes 92% 59%

Spies 2010 N = 96:

69 ADD; 27 FTD

Threshold not reported

ELISA, Innogenetics NV,
Ghent, Belgium

No 94% 85%

Baldeiras
2015

N = 214:

107 ADD; 107 FTD

≤ 538pg/ml

ELISA, Innotest, Innogenet-
ics, Belgium

No 70% 82%

Herbert
2014

N = 90:

64 ADD; 26 FTD

≤ 500pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 70% 88%

Table 1.   Included studies and the index test accuracy at study level  (Continued)
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Santangelo
2017

N = 208:

165 ADD; 43 FTD

≤ 500pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

Yes 82% 67%

Tariciotti
2018

N = 317:

264 ADD; 53 FTD (Note:
121 uncertain diagnosis
not included in analysis)

500 pg/ml

ADmark ELISA kit

Yes 81%% 40%

Perani 2016 N = 61:

47 AD; 14 FTD

500pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

Yes 85% 71%

Aerts 2011 N = 65:

44 ADD; 21 DLB

> 482 pg/ml

ELISA, Innogenetics NV,
Ghent, Belgium

No 62% 65%

Bibl 2006 N = 41:

18 ADD; 23 DLB

475 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 50% 96%

Bousiges
2018

N = 937:

783 ADD; 154 DLB

700 np/ml

606 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

Yes

No

71% and
85%

53% and
37%

Spies 2010 N = 85:

69 ADD; 16 DLB

Threshold not reported.

ELISA, Innogenetics NV,
Ghent, Belgium

No 65% 75%

Herbert
2014

N = 78:

64 ADD; 14 DLB

≤ 500pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 70.3% 50%

Santangelo
2017

N = 187:

165 ADD; 22 DLB

≤ 500pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

Yes 82% 41%

Shi 2018 N = 156:

114 ADD; 42 DLB (Note:
samples excluded where
haemoglobin was > 500
ng/ml)

Threshold not reported

ELISA, Innogenetics NV,
Ghent, Belgium

No 89% 74%

ADD versus
DLB

Tariciotti
2018

N = 329:

264 ADD; 65 DLB (10 LBD,
32 PDD)

500 pg/ml

ADmark ELISA kit

Yes 81% 60%

Table 1.   Included studies and the index test accuracy at study level  (Continued)
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Bousiges
2016

N = 51:

31 ADD; 20 DLB

500pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

Yes 77% 80%

Kapaki
2001

N = 50:

38 ADD; 12 CJD

445 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 76% 42%

Tariciotti
2018

N = 294:

264 ADD; 30 CJD

500 pg/ml

ADmark ELISA kit

Yes 81% 40%

ADD ver-
sus CJD
dementia

Wiltfang
2003

N = 38:

19 ADD; 19 CJD

1900 pg/ml

Aβ-SDS-PAGE immunobolt

No 100% 58%

Kapaki
2007

N = 85:

67 ADD; 18 NPH

> 268 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 91% 44%

Lins 2004 N = 24:

12 ADD; 12 NPH

562 pg/ml

ELISA, Innogenetics, Ghent,
Belgium

No 67% 33%

Schirinzi
2015

N = 28:

14 ADD; 14 NPH

371 pg/ml

ELISA (unspecified)

No 73.3% 81.3%

ADD ver-
sus NPH
dementia

Santangelo
2017

N = 199:

165 ADD; 34 NPH

≤ 500pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

Yes 82% 26%

ADD versus
ARCD de-
mentia

Kapaki
2005

N = 53:

33 ADD; 20 ACRD

≤ 562 pg/ml

ELISA, Innotest, Innogenet-
ics, Ghent, Belgium

No 85% 80%

Table 1.   Included studies and the index test accuracy at study level  (Continued)

ADD: probable or possible Alzheimer’s disease dementia; ARCD: alcohol-related cognitive disorder; CAA: cerebral amyloid angiopathy;
CBGD: corticobasal-ganglionic degeneration; CJD: Creutzfeldt-Jakob disease; DLB: dementia with Lewy bodies; EO: early onset; FTD:
frontotemporal dementia; FTLD: frontotemporal lobe degeneration; LO: late onset; N: a number of participants included in the analysis in
the review; non-ADD: two or more other subtype dementias; NPH: normal pressure hydrocephalus; PDD: Parkinson’s disease dementia;
PPA: primary progressive aphasia; PSP: progressive supranuclear palsy; SASE: subcortical arterial sclerotic; SD: semantic dementia; VaD:
vascular dementia; WMC: white matter changes
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

In the protocol, we planned to separately examine those studies that included 30% patients below the age of 65. Not all studies reported
the proportion of participants aged under 65, so we focussed on those with a proportion of more than 30%, or studies where the mean
age of ADD participants was below 66 years. In the protocol we had not planned to investigate the test accuracy of CSF ABeta42 between
ADD and FTD subtypes. However, di2erent FTD subtypes have di2erent presentations, and some are pathologically closer to ADD (primary
progressive aphasias) than FTD. Furthermore, many studies also included progressive supranuclear palsy and corticobasal syndrome
under FTD, and the pathology of these disorders are distinct from that of more classical behavioural variant FTD. Given this significant
heterogeneity in the FTD sample enrolled by studies, we performed subgroup analyses of FTD subtype where su2icient data permitted.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Alcoholism  [complications];  Alzheimer Disease  [blood]  [cerebrospinal fluid]  [*diagnosis];  Amyloid beta-Peptides  [*blood]
 [*cerebrospinal fluid];  Bias;  Biomarkers  [blood]  [cerebrospinal fluid];  Cognitive Dysfunction  [blood]  [cerebrospinal fluid]  [diagnosis]
 [etiology];  Confidence Intervals;  Creutzfeldt-Jakob Syndrome  [blood]  [cerebrospinal fluid]  [diagnosis];  Dementia, Vascular  [blood]
 [cerebrospinal fluid]  [diagnosis];  Diagnosis, Di2erential;  Frontotemporal Dementia  [blood]  [cerebrospinal fluid]  [diagnosis];
  Hydrocephalus, Normal Pressure  [blood]  [cerebrospinal fluid]  [diagnosis];  Lewy Body Disease  [blood]  [cerebrospinal fluid]
 [diagnosis];  Likelihood Functions;  Peptide Fragments  [*blood]  [*cerebrospinal fluid];  Sensitivity and Specificity

MeSH check words

Humans
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