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Abstract.

Background: Alzheimer’s disease (AD) is the most common type of dementia, causing progressive decline of memory,
thinking, and behavior, impairing daily functioning. Early AD (eAD) includes mild cognitive impairment (MCI) due to AD
and mild AD dementia.

Objective: The aim of this study was to investigate symptomatic treatment prevalence and treatment patterns in eAD.
Methods: Embase, MEDLINE, and EBM Reviews were searched in November 2021 for observational studies reporting
symptomatic treatment patterns in eAD. The range of patients receiving treatment was collated. Risk of bias was assessed
using the Joanna Briggs Institute (JBI) prevalence tool. Two independent reviewers screened the records, one performed data
extraction and quality assessment while a second checked.

Results: Twenty-one studies (prospective and retrospective cohorts, cross-sectional studies, and a survey) were included.
Population size ranged from 23 to 2,028. Worldwide, 18 to 35% of patients diagnosed with MCI due to AD received any
ACHE inhibitor (three studies; n=631), 7 to 8% memantine (two studies; n=229), and 9% combination therapy (one study;
n=402). Patients receiving no treatment ranged from 41 to 54% (two studies; n=733). Worldwide, in mild AD dementia
patients, 13 to 89% received any AChE inhibitor (six studies; n=3,715), 1 to 21% memantine (five studies, n=3,527), and
0.4 to 39% combination therapy (four studies, n = 3,018). Patients receiving no treatment ranged from 9 to 26% (five studies,
n=4,073).

Conclusion: Limitations in reporting led to unclear risk of bias. The results reveal a pattern of use of symptomatic treatment
in eAD beyond approved labels and highlights the opportunity for new consensus guidelines to inform clinical practice.

PROSPERO registration: CRD42022296104.
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INTRODUCTION
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dementia [1]. AD is the most common cause of age-
related dementia, accounting for an estimated two
thirds of cases [2].

AD is characterized by cognitive deficits resulting
in progressive decline in memory, reasoning, think-
ing, and behavioral symptoms that impair a person’s
ability to function in daily life [2]. AD progresses
along a continuum with three phases: preclinical dis-
ease, mild cognitive impairment (MCI), and clinically
apparent dementia (mild, moderate, and severe AD
dementia) [3]. Early clinical stages of AD, here-
after referred to as early AD (eAD), are defined
as MCI due to AD (also referred to as prodromal
AD) and mild AD dementia. The early indicators
are decline in mental capabilities in the absence of
impaired performance on objective cognitive testing.
MCI describes the earliest symptomatic stage of cog-
nitive impairment in which at least one cognitive
domain is impaired to at least a mild extent whilst
functional capacities are relatively preserved [4]. By
contrast, dementia is defined as cognitive impairment
of sufficient magnitude to impair independence and
affect daily life. Symptoms evolve over time and the
pace at which symptoms advance from mild to mod-
erate to severe dementia differs between individuals.
Short periods of memory loss characterize the early
clinical stage of the disease with interference in some
everyday activities as dementia progresses to a mild
stage [2].

A meta-analysis featured in a 2018 North Ameri-
can practice guideline update reported that MCI due
to AD affects 6.7% of 60—-64-year-olds and 25.2% of
80-84-year-olds [5]. A study to characterize severity
of AD amongst a primarily Caucasian population in
the Framingham Heart study found 50.5% of people
with AD had mild AD dementia [6].

Currently, no cure exists for AD, and until the
recent approval of aducanumab in the US [7], no
treatments existed to slow its progression. However,
therapeutic interventions exist to temporarily slow
symptoms and improve cognitive function. A sum-
mary of the current guidelines for the treatment of
AD in the US, Canada, and Europe is presented in
Supplementary Table 1. There are currently no rec-
ommendations for pharmacological management of
MCI due to AD. For dementia due to AD, two classes
of symptomatic treatments have existing approvals in
Europe and the US, the acetylcholinesterase (AChE)
inhibitors - donepezil, galantamine and rivastigmine,
and the N-methyl-D-aspartate (NMDA) antagonist,
memantine [7-9]. AChE inhibitors are considered as
first line treatment for mild-moderate AD demen-

tia, acting to increase acetylcholine and improve
memory [9]. As AD dementia progresses to the
moderate-severe stage, memantine is recommended
as an add-on therapy.

Recent results from surveys on the clinical man-
agement of MCI due to AD and mild AD dementia
suggest the use of symptomatic treatment in both
patient populations [10, 11]; however, neither report
actual patient data. Similarly, recent data from clinical
trials in eAD report baseline use of AChE inhibitors
and memantine which is not necessarily in line with
current regulatory EU and US approvals or clini-
cal guidelines [12-14]. Therefore, our review aims
to describe the current real-world use of AD symp-
tomatic treatments in patients with MCI due to AD
and mild AD dementia, with an emphasis on under-
standing the extent of AD symptomatic treatment use
beyond approved labels.

METHODS

The systematic review was pre-registered, and the
protocol can be accessed at https://www.crd.york.
ac.uk/prospero/ (ID: CRD42022296104). Reporting
aligns to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guideline
[15] and the checklists can be found in Supplementary
Tables 2 and 3.

Search, study selection, and data extraction

Searches were conducted in Embase, MEDLINE,
and EBM Reviews via Ovid on November 30,
2021, to identify studies reporting on symptomatic
treatment prevalence and treatment patterns in the
earlier clinical stages of AD dementia. Symptomatic
treatments included were AChE inhibitors such
as donepezil, galantamine, and rivastigmine and
the NMDA antagonist, memantine. Searches were
restricted to 2009 onwards to capture the most recent
evidence from the last decade and reflect current prac-
tice. This was informed by a pragmatic review that
found the earliest included study was from 2009 [16].
Searches were not restricted by language. A search
filter was used to identify observational studies and
real-world data studies and as such would also iden-
tify systematic reviews of observational studies and
real word data studies. The full search strategies are
presented in Supplementary Tables 4 to 6. Refer-
ence lists of included studies and relevant systematic
reviews were searched to identify additional stud-
ies. The main Embase strategy was independently
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peer reviewed by a second analyst, based on the
Peer Review of Electronic Search Strategies (PRESS)
[17].

Two reviewers independently performed title and
abstract screening, followed by full paper screening
using the inclusion and exclusion criteria pre-
sented in Supplementary Table 7. To summarize,
full publications of observational studies (prospec-
tive/retrospective observational studies, registries,
medical record reviews, and surveys) were included
if they reported pharmacological symptomatic treat-
ment patterns of patients in the early clinical stages of
AD. Studies that reported reasons for treatment out-
side guidelines were also included. Data extraction
was performed by one reviewer, and all data were
checked by a second reviewer. Any disagreements
were resolved by consensus or discussion with a third
reviewer.

Risk of bias assessment

Study quality assessment was performed by one
reviewer and checked by a second reviewer using
the Joanna Briggs Institute (JBI) Critical Appraisal
Checklist for Prevalence Studies [18]. Any disagree-
ments were resolved by consensus or discussion with
a third reviewer. The JBI Critical Checklist for preva-
lence data addresses important issues of internal and
external validity to consider when assessing validity
of prevalence (or frequency) of treatment use regard-
less of study design [19].

Data analysis

A formal narrative synthesis was planned based
on the reporting guideline for Synthesis Without
Meta-analysis (SWiM) in systematic reviews [20].
All included studies were summarized by country
and grouped according to disease stage (MCI due
to AD or mild AD dementia). A summary of study
design, patient characteristics, treatment pattern, and
risk of bias was presented. To capture treatment
patterns, the range of treatment use was reported
for ‘any AChE inhibitor monotherapy’ (donepezil,
rivastigmine, or galantamine), memantine monother-
apy, AChE inhibitor plus memantine combinations,
other combined therapies, or no symptomatic treat-
ment. To indicate the certainty of the evidence, the
findings of the synthesis were reported alongside the
risk of bias, number of studies, and the study size (or
range). To summarize the best quality data, studies
at high risk of bias were extracted (Supplementary

Table 9 (Risk of bias assessment) and 10 (Study
results)) but not considered further in the data ranges
for analysis and synthesis. Studies that reported on
drug dose only in populations receiving symptomatic
treatment were reported separately as they were not
directly comparable to treatment pattern data.

Patient and public involvement

This study did not have any direct patient or public
involvement.

RESULTS

Following database searching, 1,463 records were
retrieved: 369 duplicates removed and 1,094 screened
attitle and abstract. A total of 159 records were sought
for full paper screening and of these, 21 met the cri-
teria for inclusion in the review (Fig. 1). The 138
records excluded at full paper screening are listed
together with the reason for exclusion in Supplemen-
tary Table 8. A summary of the characteristics of
the included studies is presented in Table 1. Prospec-
tive and retrospective cohorts, cross-sectional studies,
and a survey were all represented; however, most
studies were prospective and focused on European
populations. Nearly all the studies (86%) reported
on mild AD dementia, four (19%) reported on MCI
due to AD [21-24], and two reported on early AD (a
mixed population of MCI due to AD and mild AD
dementia) [25, 26]. AChE inhibitor monotherapies
were the most frequently reported treatment (91% of
studies) followed by AChE inhibitors and memantine
(33%), memantine monotherapy (33%), or no treat-
ment (33%). Population size ranged from 23 [27]
to 2,028 [28] (IQR =514.5). Patient characteristics
were not widely reported. Where reported, mean age
was broadly consistent across studies (70.8 [26] to
79.3 years [29]) whereas the proportions of gender
were variable (4.4% [27] to 64.4% males [21]). Mean
severity (MMSE) ranged from 22.6 [30] to 27.0 [21]
with most studies reporting mean MMSE in the mid-
dle of the range for mild AD dementia (mean 23.2
[21, 31-35]). No studies reported on the reasons for
discordance between guidelines and clinical practice.

Overall six studies were identified with low risk
of bias [21, 23, 26, 29, 32, 36], eight were judged to
have one or more ratings at high risk [25, 27, 30, 31,
34, 37-39], and seven were unclear [22, 24, 28, 33,
35, 40, 41] (summarized in Supplementary Tables 9
and 10). High risk of bias was associated with a low
sample size (<100) [30, 31, 39] or having a popula-
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Fig. 1. PRISMA diagram documenting the flow of studies during systematic review process.

tion that may not represent the intended population
(96% of study participants were female) [27]. Studies
reporting the proportion of patients receiving differ-
ent doses of a specific AChE inhibitor are recorded
in Supplementary Table 11.

There were multiple sources of bias in the con-
stituent studies. Some studies were limited due to
their retrospective nature [25-28, 33, 38] and many
studies used medical records [26, 27, 34] or databases
as their source of data [21, 23, 28, 29, 31, 32, 36].
Retrospective studies of medical records or databases
are prone to bias as they are designed to assess pre-
existing data which may be subject to recall bias or
misclassification bias and data on confounding fac-
tors may be missing. The information on diagnosis
was often established by the recruiting physician [24,
25, 29, 31, 32, 36] or from medical records [27, 30,
34, 40] or databases [23, 26, 28]. Diagnostic criteria
were reported but with no additional methodologi-
cal details [21, 22, 35, 37-39, 41]. A validated tool
(Resource Utilization in Dementia (RUD)) was used

to determine treatment records in four studies, [29,
31, 32, 36] while others used questionnaires or inter-
views with patients and/or carers [22-24, 30, 34, 38,
41] or databases [21, 26, 28]. The use of a validated
tool is considered a more robust method as the tool
has been tested for reliability and is considered fit
for purpose. The study population is likely to be
representative of real-world practice as community
dwelling patients were recruited in seven studies [25,
29, 32, 33, 35-37] and the majority of studies were
multicenter [21-24, 26, 28, 29, 31, 32, 34-36, 38, 40,
41].

Table 2 summarizes prevalence data for symp-
tomatic treatment patterns in MCI due to AD from
four studies across six countries with low or unclear
risk of bias. In Germany and North America, 18%
[22] to 35% [21] of patients received any AChE
inhibitors (including individual AChE inhibitors
(three studies; n=631 [21, 23, 42]), 7% [23] to 8%
[22] received memantine (two studies; n=229), and
9% [21] received combination treatment (one study;



Table 1

Summary of study characteristics

World Country Study Number of  Population details Study Data source Recruitment Source of  Source of Guideline
region (ies) centers design diagnosis treatment available*
information
MCI due to AD
North USA Besser Multi- N=191 Case series NACC UDS Data from NACC ~ From Self-reported J/ [44, 45]
America 2016 [23] center: % Male =95 (49.7) September 2005 UDS that studies NACC
31 Mean age (SD)=79.1 (10.3) to March 2015 participants at 31 UDS
Diagnostic criteria: MCI past and present
(according to the Petersen USA ADC
criteria)
Mean age of onset
(SD)=76.5 (10.8)
>1APOE &4 allele =64
(41.8%)
Mild AD dementia
Asia Taiwan Chiu 2009  Multi- N=264 Prospective  Non- Outpatients with Routine Routine visit to NR
[40] center: Diagnostic criteria: CDR cohort interventional AD were recruited  visit to institution or chart
22 score: 1 post-marketing from 22 centers institution ~ review
surveillance study or chart
December 2004 to review
December 2006
Asia Thailand Kongpak-  Single N=35 Cross- Study conducted Recruited from a Medical Structured NR
watta 2019  center % Male=17 (48.6) sectional in a tertiary university records interview
[30] Mean age (SD)=77.6 (6.3) study hospital in affiliated tertiary
Diagnostic criteria: MMSE Thailand hospital
score: >20 November 2017 to
Mean MMSE (SD)=22.6 April 2018
(2.0)
Europe Finland Tormalehto  Multi- N=236 Prospective  Study conducted Newly diagnosed ~ Unclear Annual interviews 4/ [49]
2015 [41] center: % Male=115 (48.7) cohort over three hospital  patients were (reported by
3 Mean age (SD)=75.7 (6.5) districts in middle  recruited from family
Diagnostic criteria: CDR: 0.5 and eastern three hospitals care-givers)
to 1 Finland
2002 to 2006
(Continued)
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Table 1
(Continued)
World Country Study Number of  Population details Study Data source Recruitment Source of  Source of Guideline
region (ies) centers design diagnosis treatment available*
information
Europe Italy Bruno Multi- N=29 Prospective  GERAS I (a Community- Recruiting  Obtained using the ./ [49, 52]
2018 [31] center: % Male=15 (51.7) cohort prospective, dwelling patients physician RUD instrument
19 Mean age (SD)=76.2 (7.12) multicenter, attending through interview
Diagnostic criteria: Diagnosis observational secondary care with the caregiver
of probable AD and a MMSE study) centers and their
score of <26 April 2013 to primary informal
Mean MMSE (SD)=23.0 January 2014 caregivers were
recruited
Europe Multina- Reed 2018  Multi- N=566 Prospective  GERAS (an Community- Recruiting ~ Obtained using the  ,/ [49-51,
tional: [32] center: % Male =295 (52.1) cohort 18-month, dwelling patients physician RUD instrument 53, 58]
France, NR Mean age (SD)=77.3 (6.9) prospective, with AD were through interview
Germany, Diagnostic criteria: MMSE observational recruited with the caregiver
UK score: 20-26 study)
Mean MMSE (SD)=23.3 October 2010 to
(1.6) September 2011
Europe Multina- Wimo Multi- N=567 Prospective  GERAS Community- Recruiting ~ Obtained using the  / [49-51,
tional: 2013 [29] center: % Male =296 (52.2) cohort October 2010 to dwelling patients physician RUD instrument 53, 58]
France, NR Mean age (SD)=77.3 (6.97) September 2011 with AD were through interview
Germany, recruited with the caregiver
UK
Europe Netherlands Droogsma  Single N=335 Retro- Memory clinic of ~ Community- Data from  Recorded at V [49]
2015 [33] center % Male =122 (36.4) spective the medical center  dwelling AD patients outpatient visit
Mean age (SD)=Median: 80, cohort Leeuwarden patients at a large  attending
IQR: 75.0-83.0 2002 to 2012 memory clinic memory
Diagnostic criteria: MMSE: were recruited clinic
>21-26
Mean MMSE (SD)=23.0
Europe Spain Calvo- Multi- N=2028 Retro- ReDeGi Pharmacy Data from Data from  Data from Vv [49, 54]
Perxas center: Diagnostic criteria: CDR spective Unit Database ReDeGi which HRG ReDeGi
2017 [28] 7 score: 1 cohort -Public Health records incident Pharmacy
Catalan cases of AD Unit
Healthcare diagnosed in database
Service seven hospitals from the
2007 to 2014 PCHS

9¢S1
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Europe Spain Martinez-  Multi- N=60 Retro- Retrospective Patients attending ~ Unclear Interview with  [49, 54]
Moreno center: % Male =25 (42) spective observational a CS program at patients performed
2016 [38] 2 Mean age (SD)=75.1 (6.35) cohort study conducted at  two outpatients’ by clinical
Diagnostic criteria: Diagnosis an outpatient clinics neuropsychologist
of mild AD dementia and a clinic.
MMSE score of >20 May 2004 to
March 2012
Europe Spain Olazaran Multi- N=116 Prospective  GERASII Community- Recruiting ~ Obtained using the  / [49, 54]
2017 [36] center % Male=53 (45.7) cohort April 2013 to dwelling patients physician RUD instrument
Mean age (SD)=74.7 (7.9) December 2013 attending through interview
Diagnostic criteria: MMSE secondary care with the caregiver
21-26 centers and their
primary informal
caregivers were
recruited
Europe Spain Vinuela Single N=60 Prospective  Single center, Consecutive Unclear Unclear - likely V [49, 54]
2021 [37] center % Male =23 (38.3) cohort prospective, patients with determined as part
Mean age (SD)=75.8 (9.0) non-interventional  diagnosis of mild of the study
Diagnostic criteria: Mild AD study AD dementia
dementia and an MMSE >20 May 2017 to June  were recruited
2018 from one center
Europe Sweden Mesterton  Multi- N=91 Cross- Medical records, Investigators at 16  Medical Medical records, J [49]
2010 [34] center % Male =45 (49) sectional interviews, self study centers records, interviews, self
Mean age (SD)=76.8 (7.4) study administered screened their interviews, administered
Diagnostic criteria: MMSE questionnaires patient lists for self admin- questionnaires
20-26 August 2007 patients who met istered
Mean MMSE (SD)=23.7 the inclusion question-
(2.6) criteria naires
Europe Sweden Wattmo Multi- N=734 Prospective  SATS: a 3- year, Community Unclear Recorded as part V [49]
2016 [35] center: % Male =261 (36) cohort prospective, open,  dwelling of the study — no
14 Mean age (SD)=75.2 (6.8) non-randomized out-patients with further
Diagnostic criteria: MMSE multicenter study  or without information
score: 20-26 to assess home-help
Mean MMSE (SD)=23.4 long-term AChEi services at AD
2.0) treatment in diagnosis were
Mean age of onset routine clinical recruited
(SD)=72.3(7.1) practice
APOE &4 carrier=241 (31)
(Continued)
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Table 1
(Continued)
World Country Study Number of  Population details Study Data source Recruitment Source of  Source of Guideline
region (ies) centers design diagnosis treatment available*
information
South Argentina  Chaves Single N=23 Retrospective Computerized Data from ComputerizedComputerized NR
America 2014 [27] center % Male=1 (4.4) cohort medical records of computerized medical medical records of
Diagnostic criteria: CDR: 1 Hospital Italiano medical records of records of =~ Hospital Italiano
Mean age of onset de Buenos Aires Hospital Italiano Hospital de Buenos Aires.
(SD)=82.4 (4.9) January 2002 to de Buenos Aires. Italiano de
January 2010 Buenos
Aires.
South Argentina  Rojas Single N=38 Prospective  Non- Patients attending ~ Unclear Recorded as part NR
America 2010 [39] center % Male=16 (42.1) cohort interventional, the Memory of the study — no
Mean age (SD)=71.0 (9.83) uncontrolled, Laboratory at further
Diagnostic criteria: CDR: 1 open-label, Hospital information
longitudinal study  Zubizarreta were
at the Memory recruited
Laboratory at
Hospital
Zubizarreta
March 2008 to
March 2009
Early AD
Europe France Epelbaum  Multi- N=195 Retro- Electronic clinical ~ Data from Electronic  Electronic clinical 4/ [49, 58]
2019 [26] center: % Male =87 (44.9) spective records database electronic clinical ~ clinical records database
458 Mean age (SD)=70.8 (0.6) cohort from 11 memory records from 11 records
Diagnostic criteria: MMSE research and memory research  database
>20 resource centers and resource
Mean MMSE (SD)=24.7 centers
(0.2)
North USA Wang Single N=44 Retro- Community Community Study Unclear — likely V [44, 45]
America 2014 [25] center Diagnostic criteria: Very mild  spective dwelling dwelling clinician determined as part
or mild AD dementia (CDR study volunteers volunteers with of the study

0.5 and CDR 1)

enrolled in studies
of ageing and
memory at
Washington
University in St
Louis.

mild or very mild
AD dementia who
were enrolled in
studies of ageing
and memory at
Washington
University in St
Louis were
recruited

861
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Both MCI due to AD and mild AD dementia

Europe Germany Hessmann  Multi- MCI due to AD: N=51 Cross- Cross-sectional Patients with mild ~ Unclear Standardized V149, 51]
2018 [22] center: Diagnostic criteria: MMSE sectional study including cognitive effects questionnaire
5 score: 27-30 patients from five  and AD dementia
Mild AD dementia: N =130 study sites in were
Diagnostic criteria: MMSE: Marburg- consecutively
20-26 Biedenkopf, a recruited with
rural region in their primary
Hessen, Germany  carers from five
study sites
North Multina- Schneider Multi- MCI due to AD: N=402 Prospective  ADNI database Data from ADNI Unclear Data from ADNI J/ [44,45,
America tional: 2011 [21] center: % Male =259 (64.4%) cohort database that database 48]
Canada, 59 Mean age (SD)=74.8 (7.42) recruited a
USA Diagnostic criteria: MMSE community
score: 24-30 sample of MCI
Mean MMSE (SD)=27.0 and AD patients
(1.78) from 59 sites
APOE g4 genotype carriers, 1
or 2 alleles =215 (53.5%)
Mild AD dementia: N =188
% Male =99 (52.7%)
Mean age (SD)=75.3 (7.56)
Diagnostic criteria: MMSE
score: 21-26
Mean MMSE (SD)=23.3
(2.04)
APOE g4 genotype carriers, 1
or 2 alleles = 124 (66.0%)
Worldwide  Multina- Podhorna Multi- MCI due to AD/prodromal Survey of  Online Physicians were Study Participating J/ [44, 45,
tional: 2020 [24] center AD: N=331 online questionnaires and  instructed to start ~ physician physicians 49-51, 53,
France, Mild AD dementia: N=1175  question- patient record with surname completed online 58]
Germany, naires and  forms from a letters H, M or K questionnaires and
Japan, the patient survey of and select the first patient record
UK and record physicians patient with a forms
the USA forms from diagnosis of
a survey of MCl/prodromal
physicians AD, mild or
moderate AD
dementia

YIS V SV Ul SUID] JUdUlIDILL, PLAOM-DY / [P 12 DI2UDD) "W

ACHhE;i, acetylcholinesterase inhibitor; ADC, Alzheimer’s Disease Centers; AD, Alzheimer’s disease; ADNI, Alzheimer’s Disease Neuroimaging Initiative; APOE, apolipoprotein E; CDR, Clinical
Dementia Rating; CS, cognitive stimulation; HRG, health region of Girona; IQR, interquartile range; MCI, mild cognitive impairment; MMSE, Mini-Mental State Exam; N, number; NACC,
National Alzheimer’s Coordinating Center; NR, not recorded; PCHS, Public Health Catalan Healthcare Service; ReDeGi, Registry of Dementias of Girona; RUD, resource utilization in dementia;
SATS, the Swedish Alzheimer treatment study; SD, standard deviation; UDS, uniform data set; UK, United Kingdom; USA, United States of America. *In Supplementary Table 1.
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Table 2

Summary of symptomatic treatment patterns in MCI due to AD by country

Study details Symptomatic treatment patterns (n/N (%), range)
Region Country (ROB, author, Definition Any AChEi Memantine AChEi + Other No symptomatic
study design and size) monotherapy monotherapy Memantine treatment
Europe Germany Treatment use /Total 9/51 (17.6%) — 4/51 (7.8%) NR NR NR
eeHessmann 2018 [22] MCI due to AD 16/51 (31.4%)
Cross-sectional study population
N=51
North Canada & USA Treatment use /Total 141/402 (35.1%) 46/402 (11.4%)** 36/402 (9.0%) AChEi 215/402 (53.5%)
America eSchneider 2011 [21] MCI due to AD monotherapy or in
Prospective cohort population combination with
N=402 memantine:
177/402 (44.0%)
Treatment at baseline/ NR NR NR AChEi NR
MCI due to AD monotherapy or in
patients receiving combination with
AChEi memantine: 9/177
(5.1%) — 150/177
(84.7%)
USA Treatment use /Total 33/178 (18.5%) 12/178 (6.7%) NR NR NR
eeBesser 2016 [23] MCI due to AD
Case series population
N=178
Worldwide France, Germany, Prescription rates of NR/128 (9%) — NR/128 (10%) NR/128 (4%) NR NR
Japan, UK & USA treatments/MCI due to NR/128 (87%)
eePodhorna 2020 [24] AD patients receiving
Survey AD treatment
N=331 Treatment use /Total NR NR NR NR NR/331 (41%)

MCI due to AD
population

AChEi, acetylcholinesterase inhibitor; AD, Alzheimer’s disease; MCI, mild cognitive impairment; NR, not recorded; UK, United Kingdom; USA, United States of America. * Any or an individual

AChEi. **Likely to report mixed population of monotherapy and combination therapy. e low risk of bias; ee unclear risk of bias.

091
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n=402). Of the population receiving symptomatic
treatment, 9% to 87% had AChE inhibitors, 10%
had memantine, and 4% had combined treatment
(one study; n=331) [24]. Patients receiving no treat-
ment ranged from 41 [24] to 54% [21] (two studies;
n="733).

Table 3 summarizes the prevalence data for symp-
tomatic treatment patterns in mild AD dementia from
ten studies across ten different countries with low or
unclear risk of bias. In mild AD dementia patients
from Europe or North America, 13 [22] to 89% [41]
(IQR =32.8) received any AChE inhibitor (46% [21]
to 89% [41] received multiple AChE inhibitors) (6
studies; n=3,715 [21, 22, 28, 29, 32, 41]), 1 [29] to
21% [22] (IQR =15.6) received memantine (5 stud-
ies, n=3,527 [21, 28, 29, 32, 41]), and 0.4 [24] to
39% [21] (IQR=29.8) received a combination of
both (four studies, n=3018 [21, 28, 32, 41]). There
was insufficient data to demonstrate any differences
by region. Of the population receiving symptomatic
treatment, 10% [36] to 88% [24] received AChE
inhibitors, 7% [24] to 10% [36] received memantine,
and 3% [24] to 12% [36] received combined therapy
(two studies; n=1271). Patients not treated ranged
from 9% [21] to 26% [28] (IQR =10.4) (five studies,
n=4073 [21, 24, 28, 32, 36]).

Table 4 summarizes symptomatic treatment pat-
terns in early AD, a mixed population of MCI due to
AD and mild AD dementia). Of patients treated for
early AD, 15% to 80% received any AChE inhibitor
while 70% received no symptomatic treatment (one
French study; n=195) [26].

DISCUSSION
Summary of findings

Twenty-one studies were included in this review
of symptomatic treatment patterns in the early clin-
ical stages of AD. Findings confirm that patients
being treated primarily with AChE inhibitors and to
a lesser extent memantine and combination therapy.
A proportion of patients remain untreated. Studies
that reported on drug dose only in populations receiv-
ing symptomatic treatment were reported separately
as they were not directly comparable to treatment
pattern data.

Worldwide, 18 to 35% of patients diagnosed with
MCI due to AD received any AChE inhibitor (three
studies; n=631 [21, 23, 42]), 7 to 8% memantine
(two studies; n =229 [22, 23]), and 9% combination
therapy (one study; n=402 [21]). Patients receiving

no treatment ranged from 41 to 54% (two studies;
n=733 [21, 24]). Worldwide, in mild AD dementia
patients, 13 to 89% received any AChE inhibitor (six
studies; n=3,715 [21, 22, 28, 29, 32, 41]), 1 to 21%
memantine (five studies, n=3,527), and 0.4 to 39%
combination therapy (four studies, n=3018, [21, 28,
32, 41]). Patients receiving no treatment ranged from
9 to 26% (five studies, n=4073 [21, 24, 28, 32, 36]).

Treatment patterns for MCI due to AD were
broadly similar in Europe and North America. AChE
inhibitor use in Europe was 31% [22] and North
America ranged from 19 to 35% [21, 23]. Use of
memantine was lower in Europe (8%) [22] and North
America (7%) [23]. Use of combination therapy was
9% in North America [21] and not reported in Europe
[22]. Patients receiving no symptomatic treatment
ranged from 41% (Internationally) to 54% (North
America).

For mild AD dementia, use of AChE inhibitor was
higher in Europe (up to 89% [41]) than in North
America (46%) [21]. Use of memantine was low in
Europe ranging from 7% [41] to 21% [22] and not
clearly reported in North America. Combination ther-
apy was low across Europe (0.4% [41] to 8% [28] but
higher in North America (39%) [21]. The proportion
of patients not treated was low in North America (9%)
[21] and slightly higher in Europe (16% [32] to 26%
[28]), and internationally (19%) [24].

The observed variations between regions may be
explained by differences in the reimbursement status
of the symptomatic treatments as well as differences
in access to treatment (e.g., availability of generic
medicines) and healthcare funding mechanisms (pub-
lic and/or private).

Comparison to other reviews

To our knowledge, this is the first systematic review
to investigate treatment patterns in MCI due to AD
and mild AD dementia without geographical restric-
tions. A similar review was published in 2018 and
focused on Japanese data but found no studies that
reported on treatment or prescribing patterns in the
management of cognitive function among patients
with AD dementia in Japan [43]. Our study sup-
ports this view, and we included only one study,
published in 2020, presenting Japanese data com-
bined with France, Germany, UK, and US [24]. In a
European survey of clinicians, a small proportion of
the respondents routinely prescribed AChE inhibitor
(21%) and memantine (13%) to patients with MCI
due to AD [11]. In a Delphi survey of German clini-



Table 3
Summary of symptomatic treatment patterns in mild AD dementia by country

Study Symptomatic treatment patterns
details
Region Country (ROB, author, study design and Definition Any AChEi Memantine AChEi + Other No symptomatic
size) monotherapy* monotherapy Memantine treatment
Europe Finland Treatment use /Total AD 210/236 16/236 (7.0%) 1/236 (0.4%) NR NR
eeTormalehto 2015 [41] population (89.0%)
Prospective cohort
N=236
France Treatment use /Total AD NR/138 NR/138 NR NR NR
eWimo 2013 [29] population (81.9%) (13.8%)
Prospective observational study
N=138
Germany Treatment use /Total AD 17/130 NR/228 NR NR NR
eeHessmann 2018 [22] population (13.1%) — (19.7%) —
Cross-sectional study NR/228 27/130
N=130 (73.7%) (20.8%)
eWimo 2013 [29]
Prospective observational study
N=228
Netherlands Treatment at baseline/AD 8/335 (2.4%) — NR NR NR NR
eeDroogsma 2015 [33] patients receiving AChEi 327/335
Retrospective cohort treatment (97.6%)
N=335
Spain
eeCalvo-Perxas 2017 [28]
Retrospective cohort
N=2,028
eOlazaran 2017 [36]
Prospective observational study Treatment use /Total AD 1249/2028 83/2028 170/2028 NR 20/116 (17.2%) —
N=116 (N =96 received AD treatment) population (61.6%) (4.1%) (8.4%) 526/2028 (25.9%)
Treatment at baseline/AD 10/96 (10.4%) 10/96 (10.4%) 11/96 (11.5%) NR NR
patients receiving —71/96 (74%)

treatment
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Sweden Treatment use /AD NR/734 NR NR NR NR
eeWattmo 2016 [35] patients receiving AChEi (22.0%) —
Prospective open non-randomised study treatment NR/734 (48%)
N=734
UK Treatment use /Total AD NR/201 NR/201 NR NR NR
eWimo 2013 [29] population (82.6%) (1.0%)
Prospective observational study
N=201
Multinational (France, Germany, UK) Treatment use /Total AD 411/566 41/566 (7.2%) 26/566 (4.6%) NR 88/566 (15.5%)
oReed 2018 [32] population (72.6%)
Prospective observational study
N=566
North Multinational (Canada & USA) Treatment use /Total AD 86/188 86/188 73/188 AChEi 16/188 (8.5%)
Amer- eSchneider 2011 [21] population (45.7%) (45.7%)** (38.8%) monotherapy
ica Prospective cohort orin
N=188 combination
with
memantine:
159/188
(84.6%)
Worldwide Multinational (France, Germany, Treatment at baseline/AD NR/809 (7%) NR/809 (7%) NR/809 (3%) NR NR
Japan, UK & USA) patients receiving — NR/809
eePodhorna 2020 [24] treatment (88%)
Survey
N=1,175
Treatment use /Total AD NR NR NR NR NR/1175 (19%)

population

AChE;, acetylcholinesterase inhibitor; AD, Alzheimer’s disease; MCI, mild cognitive impairment; NR, not recorded; UK, United Kingdom; USA, United States of America. Denominator is the
population with mild AD. * Any or an individual AChEi. **Likely to report mixed population of monotherapy and combination therapy. e low risk of bias; ee unclear risk of bias.
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Table 4

Summary of symptomatic treatment patterns in early AD by country

Study details

Symptomatic treatment patterns (%, range)

Region  Country (ROB, Definition Any AChEi Memantine AChEi + Other  No symptomatic
author, study design monotherapy™* monotherapy Memantine treatment
and size)
Europe  eFrance Treatment at 9/60 (15%) — NR NR NR NR
Retrospective cohort baseline/eAD 48/60 (80%)
Epelbaum 2019 [26] treatment
N=195 Treatment use NR NR NR NR 135/195 (69.2%)
/Total eAD
population

AChE;, acetylcholinesterase inhibitor; eAD, early Alzheimer’s disease; MCI, mild cognitive impairment; NR, not recorded; UK, United
Kingdom; USA, United States of America. Denominator is the population with early AD. *Any or an individual AchEi. e low risk of bias.

cal experts, the consensus reached was that most mild
AD dementia patients were likely to receive AChE
inhibitor, followed by memantine and 53% of patients
are expected to receive no symptomatic treatment
[10]. Our review is broadly in line with these surveys;
however, we reported lower rates for ‘no treatment
use’ in Europe (14% [36] to 26% [28]); no data was
identified for ‘no treatment use’ in Germany. This dis-
parity may be due to differences in the methodology
and data reported, i.e., these surveys report the pro-
portion of physicians prescribing treatments [11] or
the clinical expert opinion of what patients are likely
to receive, rather than actual proportion of patients
receiving treatment or no treatment [10].

Implications

The review highlights that MCI due to AD patients
are receiving treatment with AChE inhibitor, meman-
tine, or combination therapy not reflected in the
current guidelines and approvals [7-9]. Similarly,
mild AD dementia patients are being treated with
AChE inhibitors, memantine, or combination of
AChE inhibitor with memantine where only AChE
inhibitor is recommended and memantine is approved
for moderate and severe AD treatments only [7-9])
In addition, up to 26% of mild AD dementia
patients received no treatment [28], which is discor-
dant with current guidelines [44-54]. Recent clinical
trials report similar findings, where baseline data
reported patients were receiving symptomatic treat-
ment [12—14]. The current review aimed to capture
reasons for non-compliance with guidelines; how-
ever, no reasons were explicitly reported, which could
indicate limited evidence to support the recommen-
dation and use of treatment options. The lack of
approved treatments for MCI due to AD as well as
limited evidence are likely to be the main reasons for

no treatment in this population. Although there are
approved treatments for mild AD dementia, poten-
tial reasons for no treatment may include lack of
treatment availability, affordability issues, or patient
refusal. Broadly, in psychiatry and more specifically
in the treatment of dementia, prescribing patterns out-
side the approved drug labels are not uncommon
and is mainly due to limitations of the evidence.
Although some divergence was expected between
guidelines and clinical practice due to their interpre-
tation, the guidelines appear completely discordant
with practice rather than just not ideally aligned.
The differences between current guidelines and clin-
ical practice, together with the recent approval of
aducanumab in the US and the ongoing late-stage
development of other disease modifying treatments
presents a new opportunity for a consensus review of
current guidelines [55].

Limitations

Our searches were restricted to 2009 onwards
to reflect current practice, but it is important
to acknowledge that there may be missing evi-
dence. Furthermore, our supplementary searches
were limited to reference checking and conference
proceedings.

Data on the included patient characteristics, study
methodology, or treatment dosage details were not
widely reported by the included studies and there-
fore did not allow a closer interrogation of the
data. Limited information was reported on missing
data or timing of diagnosis and prescription such
that changes in diagnosis or treatment may not be
adequately captured. Such findings are common in
real-world data, and a recent report [56] found that
a third of all real-world evidence studies had limited
reporting reflecting the challenges of meta-research
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of observational data. The GERAS [29, 32] and
GERAS 1I [31, 36] databases featured quite heav-
ily in our review focusing on different countries or
timeframes. It is likely there is some overlap in the
patients in these studies. The variance in the denomi-
nator population description highlights the challenge
of heterogeneity: ‘mild AD dementia’, ‘mild AD
dementia receiving treatment’, or ‘mild AD demen-
tia receiving AChE inhibitors’; this variation limits
comparisons across studies and countries/regions. A
proportion of studies had low sample size (<100) but
overall, the majority were in large studies with no
overall concerns for risk of bias.

In our review, we found limited numbers of pub-
lications on MCI due to AD. Very few used the
term prodromal AD [11, 24]. Although treatment
patterns are reported, this is likely to be an under-
representation of the population as MCI due to AD is
inadequately identified in affected patients [57].

No reasons for the use of symptomatic AD
treatments outside of their approved labels were
identified. Future research should be designed to
understand why clinicians are prescribing treatments
outside of the current guidelines to patients with MCI
due to AD and mild AD dementia.

Conclusions

Our systematic review demonstrates that while
as per approved treatment labels and treatment
guidelines, the use of symptomatic treatment is not
recommended in MCI due to AD and only limited
treatment is recommended in mild AD dementia,
there is widespread real-world clinical use. These
findings confirm the unmet medical need in early AD
and together with the emergence of disease modifying
treatments presents an opportunity to revise AD clin-
ical treatment guidelines to accurately reflect current
practice.
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