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ABSTRACT

Introduction: Alzheimer’s disease (AD) is a
disease continuum from pathophysiologic,
biomarker and clinical perspectives. With the
advent of advanced technologies, diagnosing
and managing patients is evolving.

Methods: A systematic literature review (SLR) of
practice guidelines for mild cognitive impair-
ment (MCI) and AD dementia was performed
following the Preferred Reporting Items for
Systematic  Reviews and  Meta-Analyses
(PRISMA). This systematic literature review
(SLR) aimed to summarize current clinical
practice guidelines for screening, testing,
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diagnosis, treatment and monitoring in the AD
continuum. The results of this SLR were used to
propose a way forward for practice guidelines
given the possible introduction of biomarker-
guided technology using blood- or plasma-
based assays and disease-modifying treatments
(DMTs) targeted for early disease.

Results: 53 clinical practice guidelines were
identified, 15 of which were published since
2018. Screening for asymptomatic populations
was not recommended. Biomarker testing was
not included in routine diagnostic practice.
There was no consensus on which neurocogni-
tive tests to use to diagnose and monitor MCI or
AD dementia. Pharmacologic therapies were
not recommended for MCI, while cholinester-
ase inhibitors and memantine were recom-
mended for AD treatment.

Discussion: The pre-2018 and post-2018 prac-
tice guidelines share similar recommendations
for screening, diagnosis and treatment. How-
ever, once DMTs are approved, clinicians will
require guidance on the appropriate use of
DMTs in a clinical setting. This guidance should
include strategies for identifying eligible
patients and evaluating the DMT benefit-to-risk
profile to facilitate shared decision-making
among physicians, patients and care partners.
Conclusion: Regular evidence-based updates of
existing guidelines for the AD continuum are
required over the coming decades to integrate
rapidly evolving technologic and medical sci-
entific advances and bring emerging approaches
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for management of early disease into clinical
practice. This will pave the way toward bio-
marker-guided identification and targeted
treatment and the realization of precision
medicine for AD.

Keywords: Alzheimer’s disease; Mild cognitive
impairment; Systematic review; Diagnosis; Drug
therapy

Advancements in the late-stage clinical
development of disease-modifying
treatments (DMTs) for Alzheimer’s disease
(AD), coupled with the emergence of new
DMTs, necessitate a significant paradigm
shift in the early detection, diagnosis and
management of AD. This shift requires
updates to clinical practice guidelines to
align with the latest developments

This study presents a systematic literature
review (SLR) of current clinical practice
guidelines for screening, diagnosis,
monitoring and treatment
recommendations for the AD continuum
with a focus on identifying key areas for
future advancements

Clinical practice recommendations for the
AD continuum have remained largely
consistent and unchanged across various
countries and global regions over the past
2 decades, with no recommendations for
screening or biomarker testing for
asymptomatic populations and
pharmacologic treatment for cognitive
symptoms only recommended for those
with AD dementia

The study offers a critical assessment of
the current state of practice guidelines and
proposes a roadmap for innovative
strategies to transform the field,
particularly in light of the anticipated
clinical application of biomarker-guided
technology using blood or plasma assays
and targeted DMTs for early-stage disease

Regular evidence-based updates to existing
guidelines for the AD continuum are
essential to integrate rapidly evolving
technologic and medical advances. This
will bring emerging approaches for early
disease management into clinical practice,
paving the way for biomarker-guided
identification, targeted treatment and the
realization of precision medicine for AD in
the coming decades

INTRODUCTION

Medical guidelines, also knowns as clinical
practice guidelines, aim to guide decisions on
diagnosis, management and treatment in
specific areas of healthcare [1]. Unlike previous
approaches that relied on tradition or authority,
modern medical guidelines are rooted in evi-
dence-based medicine [2]. One crucial aspect is
that published medical guidelines should align
with latest advances in early detection, differ-
ential diagnosis and patient management.
Therefore, a task force composed of a govern-
ment body (such as Ministry of Health), a
medical specialist organization or a professional
society should lead the development of medical
guidelines.

Alzheimer’s disease (AD) is now recognized
as a continuum progressing from an early
asymptomatic phase through a prodromal
symptomatic phase, mild cognitive impairment
(MCI) and ultimately to mild, moderate and
severe dementia [3-5]. Alzheimer’s disease is
characterized by the presence of biologic hall-
marks, namely amyloid-$ plaques and intracel-
lular tau neurofibrillary tangles, that can be
detected years before the onset of cognitive
impairment or dementia symptoms. Biomarker
tests for detecting amyloid and tau can identify
AD pathophysiology before symptom onset,
allowing for early detection [6].

Recently, treatment options for AD dementia
were restricted to three approved cholinesterase
inhibitors  (donepezil, galantamine and
rivastigmine) and one N-methyl-p-aspartate
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receptor antagonist (memantine), available in
markets including the USA, Europe, South
Korea and Japan. Clinical trials of cholinesterase
inhibitors demonstrated symptomatic effects in
AD and are prescribed to patients in mild to late
stages of AD dementia [7].

Disease-modifying treatments (DMTs) for AD
are being developed with diverse targeting
mechanisms, including amyloid, tau, inflam-
mation and synaptic plasticity/neuroprotection
[8, 9]. The primary aim of DMTs is to target the
underlying pathophysiology at molecular, cel-
lular and systems levels to slow progression of
AD from MCI to mild dementia, or from mild
dementia to severe dementia in early-stage
patients [10]. This could extend the period
before significant cognitive and functional
decline and delay the loss of life quality, inde-
pendence and the need for institutionalization
and long-term care.

The late-stage clinical development of DMTs
and emerging DMTs necessitate a substantial
paradigm shift in the early detection, diagnosis
and management of AD. Recent perspective and
review articles and expert consensus or appro-
priate use statements offer guidance on detec-
tion and clinical management in preclinical or
early disease, which may be necessary with the
introduction of DMTs [6, 11-13]. These publi-
cations emphasize the need for a change in the
treatment paradigm and updates to clinical
practice guidelines for early disease.

This systematic literature review (SLR) aimed
to identify and summarize current clinical
practice guidelines for screening, diagnosis,
monitoring and treatment in the AD contin-
uum. In this article, we use the term screening to
refer to routine assessment for AD in popula-
tions at risk of AD dementia who either do not
have a formal diagnosis of cognitive impair-
ment or have neurocognitive disorders but
without a diagnosis of dementia. We use the
results of this SLR to propose a way forward for
practice guidelines as the patient journey
evolves, given the possible introduction of bio-
marker-guided technology using blood- or
plasma-based assays and DMTs targeted for
early disease [6, 11-13].

METHODS

Search Strategy

An SLR on EMBASE, MEDLINE, MEDLINE In-
Process, Cumulative Index to Nursing and
Allied Health Literature, PsycINFO and Inter-
national Health Technology Assessment data-
bases was conducted from inception date to
April 12, 2022.

The search strategy combined free text and
Medical Subject Headings (MeSH) related to AD
dementia and MCI populations, management,
practice guidelines and exclusionary terms for
unwanted publication types. Supplementary
Material presents the full search strategies.

To identify clinical practice guidelines, key-
words such as “dementia,” “Alzheimer’s disease”
and “mild cognitive impairment” were searched
on the Guidelines International Network
library, Google search and six health technol-
ogy assessment websites: National Institute for
Health and Care Excellence (NICE), Scottish
Medicine Consortium, Pharmaceutical Benefits
Advisory Committee, Canadian Agency for
Drugs and Technologies in Health, All Wales
Medicines Strategy Group and Institute for
Clinical and Economic Review (ICER).

The search was not limited by date of pub-
lication, geographical location or language.

Study Selection

Two reviewers completed a two-level screening
process following predefined inclusion and
exclusions criteria. The first level involved
screening titles and abstracts, and the second
level involved a full-text review of studies
included in level 1. In case of discrepancy
between reviewers, a third researcher was con-
sulted to achieve consensus. The inclusion and
exclusion criteria, as well as the types of guide-
lines to be extracted, are detailed in Table 1.
This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors. All processes were fully
documented in accordance with the Preferred
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Table 1 List of criteria for the inclusion and exclusion of studies

Criterion Included

Excluded

Initial (level 1) screening process
Population MCI, carly AD and AD-related dementia

Interventions  All
and

comparators
Outcomes All included at level 1 screen®

Study design®  Evidence-based guidelines produced by national and
international groups to guide clinical practice

following formal procedures for practice guideline

development
SLRs of guidelines for MCI, early AD or AD-related
dementia®
Language All lamguagf:sﬂl
Date From database onset

Full-text (level 2) screening process
Population Same as level 1

Intervention  Same as level 1
and

comparators

Outcomes Most recent guidelines for each national or
international group regarding screening, diagnosis

or treatment, including the following:

AScreening to identify individuals with MCI or AD-
related MCI or AD-related dementia

ADiagnosis of AD-related MCI or dementia using

neuropsychiatric scales
AFElimination of other causes of MCI or dementia

ATesting for biomarkers or genes associated with
AD

ATreatment of those with a diagnosis of AD

Citations of the guidelines in Google Scholar was
also captured

Study designt Same as level 1

Language All languages$

Patients without MCI and AD-related dementia

None

No exclusions based on outcomes at level 1
Regional guidelines

All other study types, including expert consensus
panels, nonsystematic/narrative reviews, editorials,

commentaries, letters and conference abstracts

None

None

Same as level 1

Same as level 1

Studies that do not report at least 1 of the outcomes

of interest

Same as level 1
Systematic reviews and meta-analyses

None
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Table 1 continued

Included

Criterion Excluded

Date None None

AD = Alzheimer’s disease; MCI = mild cognitive impairment; SLR = systematic literature review

Note: If it was unclear whether a study met any criterion during the level 1 screening process, the study was progressed to
full-text screening to confirm its inclusion in the review

*Outcomes were screened at level 2

®Guidelines eligible for data extraction aimed to provide recommendations for clinical practice. Clinical practice guidelines
should have been developed in a systematic and transparent way and should have reflected the strengths of recommen-
dations and the quality of evidence [44]. In this review, the clinical practice guidelines were identified based on keyword
searches in the full texts (e.g, practice guidelines) combined with development process (e.g., systematic review, grading
synthesis). Research context guidelines, iong—term national strategies, expert panel consensus statements, position papers and
scientific statements were excluded from data extraction

“Systematic reviews were included at level 1 screening, used for identification of primary studies and then excluded at level 2
screening

4No restrictions were made on the language of publication and the systematic search and screening stages. Eligible studies for

data extraction were published in the English language

Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (Fig. 1) [14].

Extraction of Recommendations
for Clinical Practice

After identifying clinical practice guidelines,
recommendations for screening, testing and
diagnosis, treatment and monitoring of MCI
due to AD and AD dementia were extracted.
One researcher performed data extraction, and
another researcher verified all extracted data
with original sources to ensure quality control.
Recommendations extracted were those that
focused on identification and treatment of
those with AD-related cognitive impairment or
dementia and not those that focused on iden-
tiftying other possible causes of cognitive
impairment or dementia.

Additional details were also recorded, such as
the country of published guideline, year of
publication, Google Scholar citation, procedure
of establishing the guideline, scope, target
population, level of recommendations, strength
of evidence, organization name and conflicting
interests.

If the guidelines had multiple versions, only
the most recent one was extracted.

Full data extraction tables, including the
methods used to develop the guidelines, for the
53 clinical practice guidelines identified are
presented in the Supplementary Material,
Tables A3 through AS5S.

RESULTS

Selection of Guidelines

Details of the selection process are presented in
Fig. 1, which resulted in the selection of 53
guidelines for data extraction. Extraction of the
full set of 53 clinical practice guidelines is pre-
sented in the Supplementary Material. In this
report, we focus on the most recently published
guidelines (2018-2022), which coincide with or
follow the publication of the National Institute
on Aging and Alzheimer’s Association (NIA-AA)
Research Framework focused on a biologic def-
inition of AD [15] (15 guidelines).

Fifteen guidelines since 2018 were examined
[16-30]. Seven guidelines provided recommen-
dations for populations with AD dementia
[18, 19, 23-26, 28]. Three guidelines focused on
MCI [20, 29, 30], but only the American Acad-
emy of Neurology (AAN) 2018 guidelines clearly
stated “MCI due to AD” [20]. Five guidelines
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Records identified through Records identified through Records identified through
database searches Internet searches hand searches
n=1,651 n=32 n=254

L » Duplicates excluded n =689
v
Total records identified after elimination of duplicates
n =1,248
(Database searches = 1,109; Internet searches = 32; hand searches = 107)

r4
o
=
1
g
=
-
4
1T}
=

[0} Records excluded at Level 1 n =923
S LEVEL 1 SCREEN - Study type n=733
o (Title / abstract screened) — - Population n="174
5 n=1,248 » Outcomes n=3
0 - Other n=13
Records excluded at Level 2 n =127
LEVEL 2 SCREEN . Study type n=89
(Number of full-text articles o Eersuikiien n=19
assessed for eligibility) —> P
_ » Outcomes n=7
n=325
i » Other n=12
Number of studies potentially
included in analysis
n =198
(Database searches =142;
Internet searches = 7; hand searches = 49)
| » Studies published in languages
+ " other than English n=77
2 Number of included studies
g published in English
o n =121 Nonclinical practice
= (Database searches = 93; guidelines excluded n=68
Internet searches = 7; hand searches = 21) + Expert consensus n=45
| » - Roadmap n=3
+ « Position statement n=1
53 clinical practice guidelines » Policy document n=1
(Guidelines published 2018 - 2022: » Recommendation statement n=7
15 guidelines) - Other n="1

Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of the literature
search results and review process

covered recommendations for both AD and Methods of Developing Guidelines
MCI [16, 17, 21, 22, 27]. The guidelines were
international [16, 18, 29] or were from the UK The methods used to develop these guidelines

(23], US [20], Taiwan [17], India [21], Malaysia  varied. Seven used an evidence-based approach
[27], Korea [22], Ireland [26, 28], Denmark  from the latest literature, although the methods
[25, 30] and Australia and Canada [19, 24]. were not clearly stated
[16, 17, 21, 22, 25, 28, 30]. The International
Clinical Practice Guideline of Chinese Medicine
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Table 3 Summary of recommendations from 15 guidelines published in 2018-2022

Recommendation

Guidelines including
recommendation

Rationale for recommendation

Screening

Assess MCI relating to AD in patients
who are concerned, not assume

normal aging

Administer Mini-Mental State
Examination (MMSE) in individuals
with neurocognitive disorders to

screen dementia

Take genetic tests early for those with
family history and regular screening
for people aged > 65 years

Do not screen asymptomatic

community-dwelling adults

Testing and diagnosis

AAN 2018 [20]

Korean dementia [22]

TCM Chinese guidelines [18]

MOHM [27]

MCI is associated with increased risk of
progression to dementia and
indicates a pathologic disease state
rather than normal cognitive aging
(20]

Not clearly reported (a results summary
of individual studies in the
supplementary report indicating the
sensitivity and specificity of MMSE
and Montreal Cognitive Assessment
(MoCA) [22]

Not clearly reported. The
recommendation was suggested in the
prevention section (supported by at
least 1 result of level III-
nonrandomized, period-specific,
contrast study and expert consensus)

(18]

Balance of benefits and harms from

screening asymptomatic

community-dwelling adults has not
been determined [27]

Rule out reversible causes, other diseases  AAN 2018 [20]; Indian dementia [21], To investigate clinical features that

or conditions (e.g,, metabolic,
vascular, systemic or psychiatric
disorders) or Parkinson disease—-MCI

or vascular cognitive impairment)

Danish MCI [30], NICE dementia
(23];

show a high suspicion of reversible or
condition-related dementia [21], to
avoid premature dementia diagnosis
[20] and to establish subtypes

[23, 30]
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Table 3 continued

Recommendation Guidelines including Rationale for recommendation
recommendation

Brief cognitive tests (some example tests  AAN 2018 [20]; Danish MCI [30]; Various instruments have

are listed), in consideration of other Irish dementia [28]; Korean acceptable diagnostic accuracy for
test results and the overall clinical dementia [22]; NICE dementia[23]; detecting MCI, with no instrument
context Indian dementia [21] being superior to another [20]. A

brief cognitive test should be
interpreted in the context of other
test findings and the overall clinical
setting, Despite some methodologic
flaws in terms of the evidence base,
the findings show that cognitive tests
contribute useful information in the
evaluation of dementia and MCI
[30]. Cognitive function testing
provides further information for the
clinical assessment [28] and supports
clinicians in diagnosing dementia
subtypes. A patient’s performance
may be affected by education,
language, hearing and culture [28].
Administering MMSE may be
considered to determine whether
overall cognitive function of patients
has reached the level of dementia
[21, 22]. NICE suggested using
validated cognitive testing in initial
assessment or if dementia is still

suspected [23]
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Table 3 continued

Recommendation

Guidelines including Rationale for recommendation
recommendation

Do not advocate the use of biomarker

tests for routine diagnosis

Consider offering an examination of
biomarkers for AD on basis of
cerebrospinal fluid analysis or
amyloid imaging to increase the

certainty of AD

Clinicians may discuss the option of

biomarker research or refer patients,

or both, if feasible

AAN 2018 [20]; Danish MCI [30]; There are currently no biomarkers that
NICE dementia [23]; have been conclusively demonstrated

EANM [16] to predict progression [20]; the
specificity of these biomarkers is
relatively low, entailing many false-
positive cases. Biomarkers may be
used in situations where in
consultation with a person with MCI
it is considered crucial to identify the
underlying cause of the cognitive
problems [30], and to minimize test
burden for patients, physicians may
consider the use of biomarkers or
more specialized imaging for people
with suspected AD where diagnostic
uncertainty remains. Providers
should consider the age of a patient
before referring them for biomarker
tests due to lack of reliability of some
tests in older people [23]. EANM
guidelines suggested the use of [18F]
FDG-PET could be complementary
to other biomarkers to differentiate

AD with other subtypes [16]

Danish MCI [30]; Korean dementia ~ CSF AP, total tau, phosphorylated tau
[22]; NICE dementia [23] test can increase the accuracy of the
diagnosis of AD in patients with
MCI or dementia [22], investigate
diagnostic uncertainty [23, 30]

AAN 2018 [20] Identifying biomarkers that can stratify
risk is expected to be particularly
important for prognosis. There are
no biomarkers clearly shown to
predict progression in patients with

MCI [20]
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Table 3 continued

Recommendation

Guidelines including
recommendation

Rationale for recommendation

Assessment of activities of daily living

(ADL)

Use APOE gene

CSF testing can be used to confirm/

differentiate AD diagnosis

Danish MCI [30]; Indian dementia

(21]

A systematic ADL evaluation should be

considered as part of a basic clinical
assessment of MCI or dementia [30].
Assessment of ADL is crucial since
ADL information may support the
creation of individualized treatment

approaches [21]

Korean dementia [22]; NICE dementia The NICE committee made the

(23]

decision to issue a “do not use’
recommendation for APOE genetic
testing because APOE status is more
of a risk factor for dementia than a
biomarker for the development of
dementia [23]. Korean dementia
guidelines recommended APOE
genotyping can be helpful in the
diagnosis and prognostic evaluation
of AD dementia in adults with MCI

or dementia [22]

Korean dementia [22]; NICE dementia Evidence from meta-analysis studies

(23]

[22]
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Table 3 continued

Recommendation Guidelines including
recommendation

Rationale for recommendation

Imaging of AD focuses on amyloid and Danish MCI [30]; Korean dementia
FDG uptake and structural atrophy [22]; NICE dementia[23]; EANM

to increase the diagnosis accuracy [16]

Treatment

Offering functional imaging ([18F]
FDG-PET) could clarify presence or
absence of AD [30]; offering
structural imaging can exclude other
causes of cognitive impairment,
establish the subtype dementia [30]
and increase the sensitivity and
accuracy of AD diagnosis by
evaluating the MTL atrophy as well
as by excluding other causative
disease [22]

The use of FDG-PET may be
considered by the treating physician
based on the varying quality of the
evidence, which ranged from very low
to moderate. Despite the fact that
licensed products are now available
for amyloid imaging, little research

exists on its accuracy and affordability

[23]
(18F) FDG-PET is considered to be a

maker of neurodegeneration and
progression. Clinical studies suggest
that (18F) FDG-PET is an
independent biomarker for predicting
AD conversion in persons with MCI
along with amyloid-p and tau,
independently of hippocampal
volume and of amyloid PET status
[16]
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Table 3 continued

Recommendation Guidelines including Rationale for recommendation
recommendation
AchE inhibitors and memantine for Taiwan dementia [17]; NICE dementia AchE inhibitors and memantine are the

AD cognitive symptoms still play the  [23]; Australian Deprescribing 1

main role [24]; Indian dementia [21]

approved pharmacologic treatment
options for the cognitive impairment
in AD. The effectiveness of AchE
inhibitors for the cognitive domains
and global functioning is clearly
demonstrated in short-term 3- to
6-month RCTs. Few studies have
shown that AchE inhibitors continue
to be beneficial over the long term
(up to 1 year). But the quality of this
evidence is limited [21]. The NICE
committee expressed concerns about
the paucity of evidence regarding the
initiation of AchE inhibitors and
memantine but concurred that
initiation is implicitly linked to
diagnosis [23]. Based on data from
short-term studies, AchE inhibitors
and memantine have been found to
be cost-effective in treating approved
indications in some populations and
settings [24]. Studies show that the
early and long-term use of donepezil
is beneficial for cognitive function.
The oral administration of

6-12 mg/day of rivastigmine showed
positive effect on cognitive function,
daily living and overall assessment for
adults with mild and moderate AD.
Memantine can improve overall
performance, cognitive function,
daily function and behavior in adults
with moderate to severe AD.
Treatment with memantine for

6-7 months is not effective in those

with mild AD [17]
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Table 3 continued

Recommendation Guidelines including Rationale for recommendation
recommendation

No medication is recommended in the AAN 2018 [20]; Taiwan dementia No FDA-approved medications for the
treatment of MCI due to AD [17]; Indian dementia [21] treatment of MCL No high-quality

or long-term studies supporting
pharmacologic or dietary
interventions [20]; galantamine can
increase mortality risk in adults with
MCI. No valid evidence supporting
the use of rivastigmine in adults with
MCI exists [17]. AchE inhibitors and
memantine have not shown
beneficial effect in delaying the
progression of MCI to dementia. No
medication is identified for MCL. It is
anticipated that disease-modifying
medications for dementia will work

better in MCI than in dementia stage

(21]
Nonpharmacologic interventions for AAN 2018 [20]; Taiwan dementia For MCI, treatment with exercise
MCI (e.g., regular exercise, cognitive [17]; WHO 2019 [29] training for 6 months is likely to
interventions, resistance training) improve cognitive measures, and

cognitive interventions may be
beneficial in improving measures of
cognitive function [20]. Aerobic
exercise and resistance training were
more effective in improving executive
function than stretching and balance
training in adults with MCI [17].
Physical activity may be
recommended to adults with MCI to
reduce the risk of cognitive decline

[29]
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Table 3 continued

Recommendation

Guidelines including
recommendation

Rationale for recommendation

Other nonpharmacologic approaches,
including acupuncture, diet therapy,
smoking cessation, may reduce the
risk of cognitive impairment and
BPSD and delay the progression of
AD

Monitoring

Cognitive status of patients with MCI

should be monitored over time

Frequent reviews of medications and
cognitive status were recommended.
Regular physical examination for
persons aged > 65 years

Evaluate the clinical progress of elderly
people with subjective cognitive
decline (SCD) through periodic

follow-ups every 1 or 2 years

Do not stop AchE inhibitors in AD

patients because of the severity alone

Danish dementia [25]; Irish dementia

[28]; Taiwan dementia [17],
MOHM [27], WHO 2019 [29],
DOHD [26]; TCM Chinese [18]

AAN 2018 [20]

Irish dementia [28]

Korean dementia [22]

NICE dementia [23]

Nonpharmacologal interventions
should be used initially to treat
noncognitive symptoms [26], first
line for BPSD [28], and combined
with antipsychotic medication [25].
Nonpharmacologic interventions
attempt to promote positive effects
on cognition, quality of life, mood
and other BPSD [27]. Mediterranean
diet and an antihypertensive diet
together were significantly positively
correlated with postponing cognitive
aging and may lower the risk of AD
[17]. For mild to moderate AD
patients, acupuncture for 12 weeks 3
times per week enhanced the ADAS-
cog score [17]. Interventions for
tobacco cessation should be offered
to adults who use tobacco since they
may reduce the risk of cognitive
decline and dementia in addition to

other health benefits [29]

Patients with MCI can improve,
remain stable or progress cognitively

over time [20]

It is important to support needs of
atients and carers after diagnosis
g

(28]

Older people with SCD show higher
risk of progression to AD dementia
than those without SCD [22]

Evidence suggested that using a set cut-
off for disease severity to determine
when to stop treatment is not
possible (as no effective cut-off to use
was found) [23]
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Table 3 continued

Recommendation
recommendation

Guidelines including

Rationale for recommendation

Deprescribing an AchE inhibitor or
memantine should be a trial
discontinuation, with close periodic
monitoring (e.g, every 4 weeks) and
re-initiation of the medication if the
individual shows clear worsening of

condition after withdrawal

Australian Deprescribing 1 [24];
Australian Deprescribing 2 [19]

Practice points are not a direct result of

SR [19, 24]

(18F) FDG-PET = 18F-fluorodeoxyglucose-positron emission tomography; AAN = American Academy of Neurology; A

= amyloid beta; AChE = acetylcholinesterase; AD = Alzheimer’s disease; ADAS-cog = Alzheimer’s Disease Assessment

Scale—cognitive; ADL = activities of daily living; APOE = apolipoprotein E; BPSD = behavioral and psychologic symp-
toms of dementia; CSF = cerebrospinal fluid; DOHD = Department of Health Dublin; EANM = European Association
of Nuclear Medicine; FDA = US Food and Drug Administration; FDG = fluorodeoxyglucose; MCI = mild cognitive
impairment; MMSE = Mini-Mental State Examination; MoCA = Montreal Cognitive Assessment; MOHM = Ministry
of Health Malaysia; MTL = medial temporal lobe; NA = not applicable; NIA-AA = National Institute on Aging and
Alzheimer’s Association; NICE = National Institute for Health and Care Excellence; PET = positron emission tomog-

raphy; RCT = randomized controlled trial; SCD = subjective cognitive decline; SR = systematic review; TCM = tradi-

tional Chinese medicine

were reversible and subjective complaints may
indicate changes in cognitive function [20]. The
AAN MCI 2018 also cautions that, to reduce
overdiagnosis or underdiagnosis of MCI relating
to AD, clinicians should not rely solely on his-
torical reports of subjective memory concerns
when assessing cognitive impairment during a
Medicare Annual Wellness Visit [20]. For those
who are appropriate for MCI screening or
assessment, the guidelines advise using brief,
validated screening instruments for MCI
screening followed by additional formal assess-
ments for those testing positive, as the brief
tests may be insufficient [20].

In addition to the AAN MCI 2018 guidelines,
three more recent guidelines provide screening
recommendations [18, 22, 27]. The 2022 Korean
dementia guidelines suggest administering the
Mini-Mental State Examination (MMSE) for
dementia screening in individuals with neu-
rocognitive disorders [22]. The TCM 2021
guidelines recommend that “for those with
tamily history of illness, genetic tests should be

taken as early as possible for early detection,
prevention and treatment, and regular screen-
ing for people over 65 years old is recom-
mended” as a prevention method [18]. The
MOHM 2021 guidelines did not advocate
screening asymptomatic community-dwelling
adults because the balance of benefits and
harms was not determined [27].

The recommendations for screening for MCI
due to AD and AD dementia remain limited.
Screening of asymptomatic populations or
general populations with subjective memory
impairment was not mentioned in any other of
these recently published guidelines.

Testing and Diagnosis

Recent guidelines lack consensus on determin-
ing the severity of AD dementia. The guideline
panels from three recent guidelines define the
severity of AD dementia using several methods:
(1) using MMSE scores (e.g., mild AD with scores
ranging from 21-26, moderate AD with scores
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ranging from 10 to 20) [28], or (2) the Diag-
nostic and Statistical Manual of Mental Disor-
ders, Fifth edition and the International
Classification of Diseases-Tenth Revision (ICD-
10) [21, 27] or (3) a global staging instrument
(e.g., Clinical Dementia Rating Scale, Global
Deterioration Scale for Assessment of Primary
Degenerative Dementia, Functional Assessment
Staging) [21, 27]. The NICE dementia guidelines
advise against relying solely on cognition scores
to assess severity of AD dementia in inappro-
priate situations [23].

Nine recently published guidelines offer
recommendations on testing and diagnosis
[16, 20-23, 26-28, 30]. Testing and diagnosis of
MCI were addressed by the AAN MCI 2018 and
Danish MCI 2018 guidelines [20, 30]. Recom-
mendations for testing and diagnosis of AD
dementia were presented in three guidelines
[23, 26, 28]. Other guidelines offer recommen-
dations for both MCI and dementia
[16, 21, 22, 27].

To evaluate individuals with suspected MCI
or dementia, using brief cognitive tests is rec-
ommended, while considering other test results
and the clinical context [20-23, 28, 30]. Vali-
dated cognitive instruments such as the
10-point cognitive screener, the 6-item cogni-
tive impairment test, the 6-item screener, the
Memory Impairment Screen, the Mini-Cog and
Test Your Memory [23] are recommended by
NICE; the Irish dementia guidelines suggest
General Practitioner Assessment of Cognition,
Mini-Cognitive Assessment Instrument and the
Memory Impairment Screen, which were shown
as efficient and convenient tools in a systematic
review [28], and two guidelines recommend the
widely used MMSE [21, 22]. Additionally,
assessing activities of daily living (ADL) using
ADL scales such as Instrumental Activities of
Daily Living (IADL) or Everyday Activities Scale
for India (EASI) is recommended by for those
with suspected MCI or dementia in two guide-
lines [21, 30].

Two guideline panels considered offering
biomarker testing to individuals with MCI to
clarify the underlying cause of the cognitive
impairment, but did not advocate the use for
routine diagnosis [20, 30].

Before diagnosing AD in individuals with
MCI or dementia, clinicians should exclude
other diseases or conditions by offering struc-
tural imaging [23, 30]. AD confirmatory bio-
marker tests—including lumbar puncture and
analyses of cerebrospinal fluid Af, total tau and
phosphorylated tau [22, 23], fluorodeoxyglu-
cose (FDG)-positron emission tomography
(PET) [16] and perfusion single-photon emis-
sion computed tomography if FDG-PET is
unavailable [23]—can be used for differential
diagnosis to increase diagnosis accuracy. Imag-
ing of AD focuses on molecular and metabolic
targets (e.g., amyloid, tau and FDG uptake) and
regional structural atrophy [16, 22, 23, 27, 30].
Structural neuroimaging can improve the sen-
sitivity and accuracy of AD diagnosis by assess-
ing the degree of medial temporal lobe atrophy
and excluding reversible causes of cognitive
decline and other intracranial pathology
(16, 22, 23, 27, 30].

Testing of AD genes has not been considered
in these recent guidelines.

For patients with dementia, a comprehensive
assessment performed by a trained healthcare
professional is recommended before offering
any psychotropic medication [26].

Treatment

Of the most recently published guidelines, 12
presented recommendations for AD or MCI
treatment and management [17-21, 23-29].

Regarding pharmacologic approaches, most
guidelines recommend acetylcholinesterase
inhibitors and memantine to improve cognitive
symptoms for AD dementia treatment
[17, 21, 23, 24, 27, 28]. Future treatment
options such as monoclonal antibodies target-
ing AD-associated pathophysiologic mecha-
nisms are also expected [17].

Appropriate use of antipsychotic drugs for
treating behavioral and psychologic symptoms
of dementia was extensively discussed in several
guidelines [21, 25-27]. Nonpharmacologic
approaches are recommended for patients with
behavioral and psychologic symptoms of
dementia [28]. Acupuncture, psychotherapy,
behavioral therapy, diet therapy (e.g.,
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Mediterranean-like diet) and other healthy
lifestyles (e.g., reducing harmful drinking,
tobacco cessation) may also reduce the risk of
cognitive impairment and delay AD progression
[17, 18, 27, 29]. The TCM guidelines recom-
mend a combination of traditional Chinese
medicines and acupuncture to treat syndromes
induced by AD in the early stage [18].

No medications for cognition are advocated
at the present for MCI because of lack of proven
effective pharmacologic therapy [17, 20, 29];
the AAN MCI 2018 guidelines indicated that
practitioners might choose to offer cholines-
terase inhibitors [20].

Behavioral and neuropsychiatric symptoms
should be assessed in individuals with MCI and
treated with both pharmacologic and non-
pharmacologic approaches, as behavioral/psy-
chiatric symptoms may be related to functional
impairment and progression from MCI to
dementia [20].

Similar to AD management, nonpharmaco-
logic interventions such as physical activity,
resistance training, cognitive training and
healthy diets were recommended for MCI
[17, 20, 29]. The AAN MCI 2018 guidelines
based on 6-month studies indicated that twice-
weekly exercise benefits and cognitive inter-
ventions could improve cognitive function in
individuals with MCI [20]. Aerobic exercise
showed a strong correlation with improved
neuroprotective factors and executive function
in the Taiwan 2021 guidelines [17]. The World
Health Organization workgroups suggested
limiting or stopping harmful drinking in indi-
viduals with MCI in light of strong observa-
tional evidence that alcohol is a risk factor for
cognitive decline or dementia [29].

Monitoring

From the most recently published guidelines,
six documents presented recommendations for
monitoring MCI relating to AD or AD dementia
progression [19, 20, 22-24, 28]. The Irish
dementia guidelines recommended regular
physical examination for people
aged > 65 years [28]. The Korean dementia
guidelines suggested monitoring the clinical

development of older adults with subjective
cognitive decline (SCD) by conducting periodic
follow-ups every 1-2 years because those with
SCD are more likely to develop dementia or AD
dementia than those without SCD [22]. For MCI
or dementia, frequent reviews of medications
and cognitive status were recommended
[20, 28]. For patients with AD, NICE recom-
mended that acetylcholinesterase (AChE) inhi-
bitors should not be stopped because of disease
severity alone [23]. Deprescribing AChE inhibi-
tors or memantine should be considered in
some situations, with close periodic monitoring
and re-initiation of medication if necessary
(19, 24].

DISCUSSION

The AD Continuum Practice Guidelines:
Current Status

The pre-2018 and post-2018 practice guidelines
share similar recommendations for screening,
diagnosis and treatment (see Supplementary
Material). Screening is not generally recom-
mended for the general public or asymptomatic
population. Both earlier and recent guidelines
recommend assessment for those at risk of AD,
such as adults with intellectual disability [31],
patients > 75 years who complain of memory
impairment or have a family history of memory
disorders [32] and individuals suspected of
cognitive impairment by a physician despite a
lack of complaint [33]. Biomarker testing was
specifically not recommended in four earlier
guidelines and two most recent guidelines,
indicating a lack of support for its routine use.
While two recent MCI guidelines considered
offering biomarker testing to clarify the under-
lying cause of the cognitive impairment, they
did not advocate its use for routine diagnosis
(20, 30].

We identified two earlier systematic reviews
(one that summarizes guidelines for AD diag-
nostic testing [34] and one for MCI screening,
diagnosis and treatment [35]) in our guidelines
database searches that are described in the
Supplementary Material.
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This study, like other SLRs, has strengths and
limitations. The main strength was the identi-
fication of clinical practice guidelines for geo-
graphically diverse countries for early AD
including MCI and AD-related dementia using a
predefined protocol and a 2-phase screening
process independently undertaken by two
reviewers. Inclusion and exclusion processes
were documented, including completion of a
PRISMA flow chart [36]. However, the current
study has certain limitations. Although no lan-
guage restrictions were applied in the system-
atic searches, the final 53 practice guidelines
eligible for data extraction were all published in
English, potentially missing relevant recom-
mendations in other languages. Additionally,
data were not extracted from expert consensus
statements, which may have excluded relevant
recommendations. Furthermore, the number of
Google Scholar citations may not reflect real-
world implementation and usage and AGREE II
(Appraisal of Guidelines for Research & Evalua-
tion Instrument) was not reported since it was
not used to assess the quality of all the included
guidelines (see Table 2). In addition, the
strength of the reported recommendations was
not reported, although a rationale for the rec-
ommendations was reported where available.

The AD Continuum Practice Guidelines:
The Way Forward

In recent years, several publications have pro-
vided recommendations for the diagnosis and
clinical management of preclinical or early-
stage AD, following advances in biologic and
clinical  assessment [6, 11-13]. One
notable publication from 2022 by Hampel and
colleagues [11] emphasized the need for an
optimized global framework for biomarker-gui-
ded targeted treatments in AD. The authors
proposed a blueprint to facilitate the transition
from a symptom-led, late-stage diagnosis to a
clinical care pathway that includes biomarker-
guided and digitally supported algorithms for
risk stratification and early and accurate diag-
nosis. For example, the authors suggest that
“blood-based biomarkers reflecting core AD
pathology have the potential to serve as triage

tools to identify those who should be tested
with more resource-demanding techniques”
[11]. By allowing treatment in the early stages of
the disease, this approach aims to delay or pre-
vent progress to more advanced stages [11].

In 2021, Porsteinsson and colleagues [6]
emphasized the importance of early diagnosis
of AD and the need for practical guidance and
tools to be used throughout the diagnosis. Early
AD diagnosis also allows patients to be involved
in collaboration with family members and
medical professionals in the development of
care plans [6]. Dubois and colleagues [12] in
2021 provided recommendations on how
biomarkers could be utilized for AD diagnosis in
the clinical setting. This international working
group recommended that an AD diagnosis
should be limited to people with established
signs of AD-associated pathophysiology, repre-
sented by positive core pathophysiologic
biomarkers and specific AD phenotypes (in-
cluding “atypical” clinical AD presentations).
Cummings and colleagues [13] updated an
appropriate-use recommendation for adu-
canumab in 2022. The authors included rec-
ommendations to aid in patient selection,
improve decision-making and monitor safety
and risk mitigation. They highlighted the
importance of detecting previous medical con-
ditions that may increase the risk of amyloid-
related imaging abnormalities [13].

Recent publications proposing updates to
clinical practice for managing the AD contin-
uum have emphasized the importance of early
detection. Historically, AD dementia was diag-
nosed based on the presence of cognitive and
behavioral symptoms, with other possible cause
excluded, where symptom manifestation is
overt and pronounced [37]. The systematic and
unbiased identification of pathophysiologic
biomarker signatures of AD early in the AD
continuum will help optimize the success of
DMT candidates designed to prevent or delay
clinical onset or progression of AD dementia
[37, 38]. Specifically, blood- and plasma-based
biomarker assays for amyloid and tau, as well as
other emerging pathophysiologic mechanisms,
are expected to increase the likelihood of early
detection and diagnosis of AD occurring in
general neurology and general practitioner
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settings in the future rather than specialized
neurology settings [37]. It is anticipated that, in
the future, blood-based biomarkers may be
developed for other contexts of use, including
predicting risk of disease, monitoring response
to treatment and assessing disease progression
[37].

A systematic approach is crucial to the eval-
uation and management of cognitive impair-
ment in patients. This approach encompasses
cognitive testing, examination, imaging and
laboratory analysis to establish a comprehensive
understanding of the patient’s condition. The
diagnostic process involves assessing the level of
impairment (e.g., mild cognitive impairment or
dementia) and identifying the probable cause
(e.g., Alzheimer’s disease, dementia with Lewy
bodies or vascular dementia). Additionally, it is
essential to screen for conditions that can affect
cognition, such as hypothyroidism, vitamin
B12 deficiency, anemia, kidney or liver failure,
and electrolyte imbalances. Addressing these
underlying conditions through appropriate
treatment holds potential for ameliorating
cognitive decline [39].

Although appropriate-use recommendations
are now being discussed for DMTs, our review
demonstrates that these therapies are not yet
included in current guidelines, which typically
lag behind research findings by several years.
However, once approved, clinicians will require
guidance on the appropriate use of DMTs in a
clinical setting. This guidance should include
strategies for identifying eligible patients and
evaluating the DMT benefit-to-risk profile to
facilitate shared decision-making among physi-
cians, patients and care partners [40].

The issue of clinical practice guidelines not
being aligned with the latest clinical research
has been discussed previously in the literature
[41, 42]. There may be potential to learn from
guidelines developed in other therapy areas.
Levine et al. [43] illustrate how a professional
society and nonprofit organizations have inno-
vated the clinical practice guideline develop-
ment process. The American College of
Cardiology and American Heart Association
Task Force have introduced guideline innova-
tions and modifications since 2017 to achieve
the following objectives: (1) make published

guidelines more “user friendly;” (2) focus on the
actual clinical recommendations rather than
extensive text; (3) format the guidelines to
support the development of updates; (4) format
information that facilitates integration into
electronic media [43].

We believe that clinical practice guidelines
are essential tools in healthcare that provide
evidence-based recommendations for medical
professionals. Developed by expert panels or
professional organizations, clinical practice
guidelines offer comprehensive guidance for the
diagnosis, treatment and management of
specific medical conditions. They are based on a
thorough review of the available evidence,
evaluating its quality and synthesizing recom-
mendations based on the strength of evidence.

While consensus statements and appropriate
use recommendations focus on specific areas in
disease management, clinical practice guideli-
nes offer a comprehensive, evidence-based
approach that provides standardized, patient-
centered care. They serve as a valuable resource
for healthcare professionals, healthcare systems
and policymakers, ultimately leading to
improved patient outcomes and the advance-
ment of healthcare practices.

CONCLUSION

Clinical practice recommendations for the AD
continuum have remained largely consistent
and unchanged across various countries and
global regions over the past 2 decades, with no
recommendations for screening or biomarker
testing for asymptomatic populations and
pharmacologic treatment for cognitive symp-
toms only recommended for those with AD
dementia. Regular, evidence-based updates of
existing guidelines for the AD continuum are
required over the coming decades to integrate
rapidly evolving technologic and medical sci-
entific advances and bring emerging approaches
for management of early disease into clinical
practice. This will pave the way toward bio-
marker-guided identification and targeted
treatment and the realization of precision
medicine for AD.
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