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Background. There is growing awareness of the
coexistence of Alzheimer’s disease and cerebrovascular disease (AD+CVD), however, due to lack of
well-defined criteria and treatment guidelines
AD+CVD may be underdiagnosed in Asia.
Methods. Sixteen dementia specialists from nine Asia
Pacific countries completed a survey in September
2014 and met in November 2014 to review the
epidemiology, diagnosis and treatment of AD+CVD
in Asia. A consensus was reached by discussion,
with evidence provided by published studies when
available.
Results. AD accounts for up to 60% and AD+CVD
accounts for 10–20% of all dementia cases in Asia.
The reasons for underdiagnosis of AD+CVD
include lack of awareness as a result of a lack of
diagnostic criteria, misdiagnosis as vascular
dementia or AD, lack of diagnostic facilities,
resource constraints and cost of investigations.
There is variability in the tools used to diagnose
AD+CVD in clinical practice. Diagnosis of AD+CVD
should be performed in a stepwise manner of
clinical evaluation followed by neuroimaging.
Dementia patients should be assessed for cognition, behavioural and psychological symptoms,
functional staging and instrumental activities of
daily living. Neuroimaging should be performed
using computed tomography or magnetic resonance imaging. The treatment goals are to stabilize
or slow progression as well as to reduce behavioural and psychological symptoms, improve
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quality of life and reduce disease burden. First-line
therapy is usually an acetylcholinesterase inhibitor
such as donepezil.
Conclusion. AD+CVD is likely to be under-recognised
in Asia. Further research is needed to establish the

Introduction
Dementia is one of the biggest public health and
social care challenges facing the world today [1]. In
2015, the number of individuals with dementia
worldwide was estimated to be 46.8 million and
projected to increase to 74.7 million and 131.5
million by 2030 and 2050, respectively [1]. These
estimates are 12–13% higher than those of 2009,
with increased prevalence estimates in East Asia
from 3.2% to 6.6% and in South-East Asia from
4.8% to 5.8%. As the elderly population in the
developing world increases, a concomitant rise in
the prevalence of dementia is expected [2], with
68% of dementia cases projected to be in low- or
middle-income countries by 2050 [3].
Although Alzheimer’s disease (AD) and vascular
dementia (VaD) have been considered the most
prevalent forms of dementia [4, 5], recent attention
has focused on the coexistence of AD and cerebrovascular disease (AD+CVD) [5, 6]. It is now
apparent that dementia is a continuum of disease
with pure AD and pure CVD representing the two,
relatively less common, extremes with AD+CVD
comprising the majority of cases [4, 5, 7].
Alzheimer’s disease and cerebrovascular disease is
usually diagnosed when dementia clinically presenting as AD is accompanied by evidence of CVD
on brain imaging. AD+CVD may also be diagnosed
when dementia clinically presenting as VaD is
accompanied by biomarker evidence of AD such
as amyloid on positron emission tomography (PET)
imaging [8]. Distinguishing between AD, VaD and
AD+CVD is needed because of differences in the
clinical course and clinical responses to pharmacotherapy between the conditions. Moreover, the
cognitive profile of AD+CVD is different from that of
AD, as it varies depending on the size and location
of the injury, as for all brain disorders [9, 10].
Amnesia and hippocampal atrophy are characteristics of AD, whilst vascular brain injury is usually
represented by infarcts, haemorrhages and white
matter hyperintensity. AD and CVD contribute
additively, but independently, to the risk of demen2
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true prevalence of this treatable and potentially
preventable disease.
Keywords: Alzheimer’s disease, Asia, cerebrovascular
disorders, consensus, dementia.

tia [9] whilst, in older patients with AD, vascular
pathology may be as important as amyloid plaques
in determining the disease course [11].
Although the actual prevalence of AD+CVD
remains unknown, autopsy studies indicate that
the condition may be considerably more common
than was previously realized. The Medical
Research Council Cognitive Function and Ageing
Study, a large UK multicentre study of dementia
and cognitive decline in the population aged
65 years and older, found that CVD (78%) and
AD (70%) were the most common pathologies
amongst the first 209 autopsy studies of patients
with and without dementia [12]. Cerebrovascular
pathology was so common that only 21% had pure
AD [13]. Magnetic resonance imaging (MRI) showed
that white matter lesions were common (94%) and
represented an independent risk factor for
dementia [13].
In the Rush Memory and Aging Project, a community-based clinicopathological study of older
persons who underwent annual clinical evaluation
and agreed to brain donation for autopsy investigation [5], there were three main findings: (i) more than
50% of participants had neuropathology that could
contribute to cognitive impairment; (ii) more than
50% of patients with dementia had mixed pathology,
most commonly AD and CVD in the form of infarcts;
and (iii) patients with multiple pathologies were
almost three times more likely to have dementia
than those with a single pathology [age-adjusted
odds ratio (OR) 2.8, 95% confidence interval (CI) 1.2–
6.7]. These results are consistent with the finding of
the Nun study that, amongst participants who met
the neuropathological criteria for AD, individuals
with lacunar infarcts in the basal ganglia, thalamus
or deep white matter had poorer cognitive function
and a higher prevalence of dementia than those
without infarcts (OR 20.7, 95% CI 1.5–288.0),
suggesting that CVD may have an additive effect
on the clinical symptoms of AD [14].
Moreover, Esiri et al. [6] showed that AD and CVD
commonly occur together and that CVD increases
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dementia severity in patients with AD. Langa et al.
[15] also demonstrated that dementia is more likely
to occur in mixed disease than in AD alone. Jellinger
and Attems found that cerebrovascular lesions were
significantly more common in patients with AD than
in individuals without dementia, suggesting overlap
between the two pathologies [16].
The population of Asia is ageing with a concomitant
increase in diseases of old age, of which dementia
is one of the most prominent [17]. In 2001, China,
India, Japan and Indonesia were four of the top
seven countries worldwide with the greatest number of persons with dementia [3]. Although there
has traditionally been a lower prevalence of AD and
a higher prevalence of VaD in Asia, the results of a
literature review in 2012 suggest that this is
changing as the prevalence of AD increases, with
the overall dementia prevalence now matching that
of western countries [17].
Meguro et al. [18] found a dementia prevalence of
12.4% amongst an elderly population in Japan.
The most common cause was AD+CVD, followed by
AD, other types of mixed dementia and VaD [19].
An earlier study by the same group had demonstrated a prevalence of dementia of 8.5% in adults
aged 65 years and older [20]. According to the
Alzheimer’s Disease Diagnostic and Treatment
Centers criteria, possible AD+CVD was common
(31.3%), whereas VaD was less often observed
(18.8%) according to the National Institute of
Neurological Disorders and Stroke and the Association Internationale pour la Recherch
e et
l’Enseignement en Neurosciences (NINDS-AIREN)
criteria [21]. In a recent Asian study, 28.4% of
patients with mild AD and 39.7% of those with
moderate-to-severe AD had concomitant CVD in
the form of white matter hyperintensity [22].
Challenges to determining the true prevalence of
AD+CVD include variations in data collection
methods, diagnostic criteria (Table 1) [21, 23–32]
and assessment techniques, as well as cultural
and geographical differences [4]. Additionally, the
current criteria for AD or VaD do not sufficiently
address AD+CVD. Furthermore, few large randomized controlled trials on AD+CVD have been conducted, and none in Asia. Nevertheless, as
AD+CVD is common in clinical practice, and with
increasing awareness of dementia in Asia along
with greater access to neuroimaging facilities, it is
important to understand the cerebrovascular contribution to dementia. Such information would
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allow health planners to allocate resources to
manage the vascular risk factors that contribute
to dementia. Researchers will also be able to
determine their research priorities to address the
syndrome of AD+CVD.
Here, our aim was to review the epidemiology and
diagnosis of and treatment approaches to AD+CVD
in Asia and to make recommendations for the
diagnosis and treatment of and research priorities
for AD+CVD.
Methods
The Asia Panel for Alzheimer’s disease and
Cerebrovascular disease (APAC) is a group of
16 dementia specialists/experts from nine Asia
Pacific countries (Hong Kong, India, Japan, the
Philippines, Singapore, South Korea, Sri Lanka,
Taiwan and Thailand). The members of the group
completed a 30-question survey in September
2014, which was used to draft the manuscript
and met on 13 November 2014 in Colombo, Sri
Lanka, in conjunction with the Asian Society
Against Dementia (ASAD) conference, to review
the epidemiology, diagnosis and treatment of
AD+CVD in Asia. During the face-to-face meeting,
consensus was reached by discussion, and the
manuscript was revised accordingly, with evidence provided by published studies when available. The tables and figures were prepared based
on the survey results and recommendations made
during the meeting.
Results
Prevalence in Asia
The findings of a recent review suggest that ageadjusted dementia prevalence estimates in persons
aged 65 years and older are higher in some Asian
countries (China, ≤5.0%; South Korea, 10.1%) than
in others (India, 2.7%; Thailand, 3.4%; Sri Lanka,
4.0%) [2]. AD accounts for up to 60% of all
dementia cases in Asia [2] and AD+CVD accounts
for 10–20% of cases [33].
In a community-based survey in rural Japan,
Ikejima et al. [34] identified 768 cases of dementia
and 529 of mild cognitive impairment (MCI)
amongst 3394 elderly participants. AD was the
most common diagnosis (67.4%), followed by VaD
(18.9%); AD+CVD was diagnosed in 4.2% of
participants.
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None

None

None

None

None

None

Gold et al. [26]
Only
neuropathological
criteria
National Institute of
Neurological Disorders
and Stroke–Canadian
Stroke Network
Hachinski et al. [27]
Newcastle criteria for
mixed dementia
Kalaria et al. [28]
Only neuropathological
criteria

Amyloid PET
No biomarkers
for CVD

None

None

None

•

CSF Ab and
Tau protein

Biomarkers
for AD

The presence
of multiple or
extensive
infarcts or
severe white
matter
hyperintensity

Clinical criteria for
AD dementia, but with
evidence of CVD, that
is stroke related to
onset of worsening
cognitive impairment

NIA-AA
(NINCDS-ADRDA)
McKhann et al. [25]
Mixed presentation

•

None

None

None

Biomarkers
None

Neuroimaging
None

DSM 5 [23]
Aetiological subtype
without separate
criteria
‘Due to multiple
aetiologies’
Deramecourt et al. [24]
Only
neuropathological
criteria

Clinical
None

Table 1 Current diagnostic criteria for AD+CVD

CERAD
No neuropathological criteria
for CVD

CV strategic lesions plus AD
pathology

None

Braak NFT >II and cortical
microinfarct plus thalamic and
basal ganglia lacunes >2

•

A grading system for total CVD
burden was described, including the
presence of atherosclerosis,
dilatation of perivascular spaces,
deep white matter lesions and
amyloid angiopathy
Requires validation in larger samples
NIA-Reagan criteria for AD

Neuropathology
None
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NINDS-AIREN
Rom
an et al. [21]
AD+CVD

DSM IV [29]
Mixed dementia

Table 1 (Continued )

One or more cognitive
disturbances (apraxia,
agnosia, aphasia or
executive function)
Plus clinical criteria of
VaD, that is the presence
of focal neurological
signs related to the
disturbance

•

•
Presence of focal signs
Temporal relationship
between the occurrence
of dementia and stroke

History

Typical AD, with clinical
evidence of stroke
based on:

•

•

Clinical
Multiple cognitive deficits

•

•

•

•

Extensive
periventricular
white matter
lesions

Multiple basal
ganglia and white
matter lacunes

Strategically
placed infarct
(angular gyrus,
thalamus, basal
forebrain or
posterior or
anterior cerebral
artery)

Multiple or single
dominant
hemisphere
stroke

Neuroimaging
Evidence
indicative
of CVD

None

Biomarkers
None

Neuropathological criteria only
for VaD, not AD+CVD

Neuropathology
None
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Clinical
Deficits in higher
cognitive functions
Clinical evidence of
focal brain damage
Use of an intermediate
score of 5–6 has been
suggested
Presence of ischaemic
vascular disease and
a second brain pathology
None

None

None

None

None

Two or more
ischaemic strokes
with at least one
infarct outside the
cerebellum

Neuropathology
None

Biomarkers
None

Neuroimaging
Evidence of cerebral
infarction

AA, Alzheimer’s association; Ab, amyloid-b peptide; AD, Alzheimer’s disease; ADDTC, Alzheimer’s Disease Diagnosis and Treatment Center; CERAD,
Consortium to Establish a Registry for Alzheimer Disease; CSF, cerebrospinal fluid; CVD, cerebrovascular disease; DSM, Diagnostic and Statistical
Manual of Mental Disorders; ICD, International Classification of Diseases; NFT, neurofibrillary tangle; NIA, National Institute on Aging; NINCDS-ADRDA,
National Institute of Neurological and Communicative Diseases and Stroke/Alzheimer’s Disease and Related Disorders Association; NINDS-AIREN,
National Institute of Neurological Disorders and Stroke/the Association Internationale pour la Recherch
e et l’Enseignement en Neurosciences; PET,
positron emission tomography; VaD, vascular dementia.

ADDTC
Chui et al. [32]
Mixed dementia

Hachinski Ischemic score [31]
No criteria for AD+CVD

ICD 10 [30]
Atypical/mixed
dementia

Table 1 (Continued )
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The prevalence estimates of dementia and MCI in
Korea were 8.1% (95% CI 6.9–9.2) and 24.1% (95%
CI 21.0–27.2), respectively, in a representative
nationwide sample of elderly adults above 65 years
of age [35]. AD was the most prevalent type of
dementia (5.7%) followed by VaD (2.0%). More
recently, a systematic review and meta-analysis
showed a dementia prevalence of 9.2% amongst
individuals aged 65 years or older [36], whilst an
earlier study demonstrated a prevalence of 6.8–
13.0% [37]. Na et al. [38] found that 30.7% of
patients with AD in Korea also had cerebrovascular
lesions (diagnosed by MRI).
The overall weighted prevalence of dementia in an
elderly Hong Kong Chinese population (n = 1034)
was estimated to be 6.1  0.7%, which is low in
comparison with Caucasian populations [39]. AD
accounted for 64.6% of cases and VaD for 29.3%.
Lam et al. [40] reported prevalence rates for very
mild and mild dementia of 8.5% and 8.9%, respectively. In a recent study amongst Hong Kong
Chinese patients with consecutive stroke/transient ischaemic stroke, concurrent AD-like amyloid
plaques were detected in about 30% of individuals
with incident early poststroke dementia [8].
In a recent study in a Singaporean Chinese
population (≥60 years of age), the overall prevalence of cognitive impairment and dementia was
15.2%, which is similar to rates in Caucasian
populations [41]. Analysis by ethnicity using data
from the Singapore National Mental Health Survey
(Elderly) demonstrated that dementia prevalence
was 4.2% in Chinese adults, 9.4% in Malays and
8.8% in Indians [42]. Meanwhile, in a study
comparing healthy elderly subjects and patients
with MCI, mild AD and moderate-to-severe AD,
Kandiah et al. [22] found that total white matter
hyperintensity increased with increasing severity
of AD (6.7%, 9.7%, 28.4% and 39.7%, respectively). In another study investigating the role of
CVD in the pathogenesis of AD, participants with
MCI who had concomitant CVD had a greater risk
of progression to AD compared to those without
CVD [43]. These findings clearly demonstrate the
importance of identifying individuals with MCI and
CVD as they are at increased risk of incident
dementia.
The prevalence of dementia in India ranges from
2.4% to 4.9% [44–48] and community- and clinicbased studies have shown that AD is the most
common type of dementia (38.3–48.7%) followed by
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VaD (22.0–25.4%); AD+CVD has been found in
8.6–15.0% of patients [49–51]. In a regional survey
in Sri Lanka, the prevalence of dementia was
3.98% (95% CI 2.6–5.7%) [52]. The rates for AD,
VaD and mixed dementia were 71.4%, 14.3% and
7.1%, respectively. In Taiwan, the prevalence of
suspected dementia was 13.6% and the prevalence
rates of MCI and dementia were 18.8%, with a
female predominance of 73.0% [53, 54]. AD was the
most common cause of dementia [55].
A survey conducted in northern Thailand showed
that the prevalence of dementia was 2.35%
amongst participants aged 45 years and older.
AD was the most common type of dementia
(75.0%), followed by VaD (12.5%) [56]. A Thai
national survey demonstrated a dementia prevalence of 3.3% (95% CI, 2.7–3.8) amongst adults
aged 60 years and older [57]. Age-specific prevalence increased dramatically from 1.0% in the age
group 60–64 years to 31.3% in those aged
90 years and above. Senanarong et al. found a
dementia prevalence of 9.9% in Thailand [58], and
moderate-to-severe white matter lesions in 38.6%
of elderly Thais who had undergone MRI of the
brain [59].
Alzheimer’s disease and cerebrovascular disease is
thought to be underdiagnosed in Asia (and worldwide), primarily due to a lack of awareness as a
result of a lack of diagnostic criteria. Other
reasons for underdiagnosis include misdiagnosis
as VaD or AD, lack of diagnostic facilities,
resource constraints and cost of investigations.
Of note, there are no specific clinical practice
guidelines for diagnosis and treatment of AD+CVD
in Asia.
It is possible that Asian studies are affected by
‘survivor bias’. In research on early life exposures
and health in old age, a large proportion of patients
are likely to die before reaching old age, so there
could be a high degree of survivor bias [60]. As most
patients with AD+CVD have more medical comorbidities and a greater level of disability compared to
patients with AD alone, prevalence rates in this
group may be affected by survivor bias.
Table 2 shows the prevalence of dementia in Asia
by country [8, 20, 22, 36–39, 44–55, 58, 59, 61–
63]. Caution should be used when interpreting
these results, as the same methodologies and
diagnostic criteria may not have been used in
studies from different countries.
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Table 2 Epidemiology of dementia in Asia by country
Prevalence of
dementia
(% in population

Dementia patients with

Country

>60 years)

AD+CVD (%)

References

Hong Kong

6.0a

30

Chiu et al. [39]

Japan

11.0–12.4

31.3–50.0

Asada [61]

India

2.4–4.8

8.6–15.0

Vas et al. [44]

Yang et al. [8]
Meguro et al. [20]
Rajkumar et al. [45]
Shaji et al. [46]
Shaji et al. [47]
Mathuranath et al. [48]
Alladi et al. [49]
Nair et al. [50]
Das et al. [51]
Singapore

2.0–10.0

Hilal et al. [62]

48.0
28.4 for mild patients

Kandiah et al. [22]

with AD
39.7 for moderate-tosevere patients with ADb
South Korea

6.8–13.0

30.7

Kim et al. [36]
Youn et al. [37]
Na et al. [38]

Sri Lanka

4.0

7.1

de Silva et al. [52]

Taiwan

6.0–18.8c

7.1–15.0

Sun et al. [54]
National Health Insurance database
Guideline Subcommittee
of the Taiwan Dementia
Society [55]

Thailand

9.9

40.0

Senanarong et al. [58]
Senanarong et al. [59]

Asia (range)

2.0–18.8

7.1–50.0

Asia

4.7d

NR

Alzheimer’s Disease
International [1]

AD, Alzheimer’s disease; CVD, cerebrovascular disease; NR, not reported.
a
Patients older than 70 years.
b
90% by magnetic resonance imaging-based mild white matter disease [22].
c
Suspected mild cognitive impairment or dementia [53, 54, 63].
d
Crude estimated prevalence.

Diagnosis
Advances in neuroimaging techniques have led to
better understanding of the high prevalence and
8
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always distinguish pure AD and VaD from
AD+CVD [64]. Accurate diagnosis is needed for
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preventive and therapeutic strategies [4]. Taking
into consideration both AD and CVD in patients
with cognitive decline is important as populations
age and develop increasingly more chronic
comorbidities [15].
In a real-world multicentre study of 107 neurologists, geriatricians and psychiatrists, there was
substantial variability in the tools used to diagnose
patients with AD+CVD [65]. Clinical history was
most frequently used by psychiatrists (100%) and
geriatricians (97%), but less often by neurologists
(85%) (P = 0.015). Neuroimaging was most
frequently used by neurologists (99%) and geriatricians (96%), but less often by psychiatrists
(84%) (P < 0.0001). Therefore, specific clinical
practice guidelines are needed for the diagnosis
of AD+CVD.
Diagnostic criteria
The most commonly used clinical diagnostic criteria in Asia are the National Institute of Neurological and Communicative Diseases and Stroke/
Alzheimer’s Disease and Related Disorders Association (NINCDS-ADRDA) [25] and the NINDSAIREN [21] criteria (Table 1). The NINCDS-ADRDA
criteria are used to diagnose pure AD and
AD+CVD (clinical criteria for AD and evidence of
CVD). Neuroimaging features include the presence
of multiple or extensive infarcts or severe white
matter hyperintensity. Biomarkers for AD include
cerebrospinal fluid amyloid-b peptide and tau
protein, and amyloid PET.
The NINDS-AIREN criteria are used to diagnose
AD+CVD or VaD. Clinical criteria for AD+CVD
include typical AD with evidence of stroke based on
history and presence of focal signs, such as hemiparesis, neglect or hemianopia, with a temporal
relationship between the occurrence of dementia
and stroke. Neuroimaging criteria include multiple

or single-vessel stroke, strategically located infarcts
(angular gyrus, thalamus, basal forebrain or posterior or anterior cerebral artery), multiple basal
ganglia and white matter lacunes and extensive
periventricular white matter lesions. The NINDSAIREN guidelines highlight the value of neuropsychological testing, the importance of brain imaging
to support the clinical findings and the need to
establish the relationship between stroke and
dementia onset [21]. The NINDS-AIREN criteria are
detailed and reliable, whilst remaining easy to use.
It is difficult to diagnose AD+CVD solely on the
symptomatology or clinical presentation without
the aid of neuroimaging. Table 3 shows the
differences between AD, AD+CVD and VaD for
diagnostic purposes. The extent of vascular
pathology and the ischaemic nature of white
matter lesions need clarification, and further
research is recommended.
>The APAC consensus was that the diagnosis of
AD+CVD should therefore be performed in a stepwise manner of clinical evaluation followed by
neuroimaging. The history of CVD should prompt
a clinician to explore the presence of cognitive
deficits; however, the usual clinical process is that
the cognitive disorder suggested by the concern of a
patient or informant is established first and then
its aetiology is investigated.
Neuropsychological evaluation
A comprehensive clinical approach would be to
assess dementia symptoms in the following
domains: cognition, behavioural and psychological symptoms, functional staging of the disease,
assessment of motor and process skills, disability, activities and instrumental activities of daily
living [66]. In Asia, the AD8 test [67], Community
Screening Instrument for Dementia [68], Consortium to Establish a Registry for Alzheimer’s

Table 3 Diagnosis of AD, AD+CVD and VaD
Diagnosis

Onset

Progression

Neurological signs

MRI/CT findings

AD

Insidious

Gradual

None

None

AD+CVD

Insidious/sudden

Gradual/stepwise

None/focal and

Vascular lesions

VaDa

Sudden

Stepwise

Focal/nonfocal signs

nonfocal signs
Vascular lesions

AD, Alzheimer’s disease; CT, computed tomography; CVD, cerebrovascular disease; MRI, magnetic resonance imaging;
VaD, vascular dementia.
a
The clinical course and progression of VaD may not always be sudden and stepwise and is not always distinctive.
ª 2016 The Association for the Publication of the Journal of Internal Medicine
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Disease battery [69] and Early Assessment Self
Inventory [70] are widely used in primary care. In
secondary and tertiary care, local language versions of the Mini-Mental State Examination
(MMSE), such as Chinese [71] or Hindi [72],
General Practitioner assessment of Cognition
[73], Montreal Cognitive Assessment [74], MiniCognitive Assessment Instrument [75], Neuropsychiatric
Inventory
(NPI)
[76],
Disability
Assessment for Dementia [77], Addenbrooke’s
Cognitive Examination Revised [78], Activities of
Daily Living [79], Assessment of Motor and Process Skills [80] and Clinical Dementia Rating [81]
have been used. More recently, the neuropsychological instruments proposed by the National
Institute of Neurological Disorders and Stroke–
Canadian Stroke Network [27] for assessment of
vascular cognitive impairment have been utilized
in Hong Kong [82] and Korea [83].
Neuroimaging evaluation
The usual imaging modalities are computed tomography (CT) and MRI. Single-photon emission computed tomography (SPECT) or PET is only required
if specifically indicated.
Cerebrovascular disease should be preferentially
evaluated by MRI (if available) to determine the
presence of relevant lesions in regions such as
the cortex, and subcortical structures such as the
thalamus. CVD in the white matter, particularly
when located in the networks of the frontosubcortical circuits or cholinergic fibres from the nucleus
basalis of Meynert, may also be considered relevant
[84]. However, although MRI is generally superior
to CT in assessing CVD, it is less readily available
and its use is contraindicated in about 10% of
patients.
A variety of visual rating scales are available to
quantify cerebrovascular burden in patients with
cognitive impairment, the most useful of which
are the Scheltens’ scale, the scale for age-related
white matter changes or the Fazekas scale for white
matter lesions. Microhaemorrhage scales are also
available (the Brain Observer MicroBleed Scale and
the Moss Attention Rating Scale).
Even in patients with AD without neuroimaging
evidence of CVD, vascular risk factors should be
screened for and treated. Similarly, cognitive
impairment and dementia should be screened
for in patients with CVD. Biomarkers, as pro10

ª 2016 The Association for the Publication of the Journal of Internal Medicine
Journal of Internal Medicine

AD+CVD in Asia

posed by NIA-AA [25], may assist the diagnosis of
AD.
More information, including clinical and imaging
features, is needed to better define the diagnostic
criteria for AD+CVD. However, regardless of the
diagnostic criteria used, the most important steps
are review of the clinical history and physical
examination, neuropsychological evaluation and
neuroimaging (Fig. 1) [27, 67–75, 78, 81–83]. If
this careful evaluation yields evidence of both AD
and CVD from the history or from imaging, a
diagnosis of AD+CVD should be made.
Management of AD+CVD
The goals of treatment of AD+CVD are to stabilize
or slow progression, reduce behavioural and
psychological symptoms, improve quality of life
and reduce family and caregiver burden.
Cholinergic deficits are known to occur in VaD
independently of AD and may result in cognitive
impairment or dementia [85]. Additionally, brain
ischaemia may worsen cognitive defects in AD.
Results from randomized clinical trials have indicated that treatment with acetylcholinesterase
inhibitors (AChEIs) has similar beneficial effects
on cognitive and functional outcomes in patients
with AD+CVD compared to those with AD [64].
Wilkinson et al. [86] reported that treatment with
donepezil (5 or 10 mg) resulted in significant
improvements in cognition and global function
compared with placebo in a randomized controlled
study of 616 patients with possible or probable
VaD. Both donepezil-treated groups showed
improvements on the Alzheimer’s Disease Assessment
Scale-Cognitive
Subscale
(ADAS-cog),
compared with placebo, of approximately two
points (donepezil 5 mg 1.65, P = 0.003; donepezil
10 mg 2.09; P = 0.0002). Greater improvements
on the Clinician’s Interview-Based Impression of
Change–plus Caregiver Input (CIBIC-plus) were
observed in both donepezil groups compared with
the placebo group (overall donepezil versus placebo, P = 0.008); 25% of the placebo group showed
improvement compared with 39% (P = 0.004) and
32% (P = 0.047) of the donepezil 5 and 10 mg
groups, respectively.
In a parallel study, Black et al. [87] showed significant improvement in cognitive functioning in the
donepezil 5 and 10 mg treatment groups versus
placebo. At week 24, the mean changes from
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Fig. 1 Stepwise diagnosis of AD+CVD. AD+CVD, Alzheimer’s disease and cerebrovascular disease; CT, computed
tomography; MRI, magnetic resonance imaging; NINCDS-ADRDA, National Institute of Neurological and Communicative
Diseases and Stroke/Alzheimer’s Disease and Related Disorders Association; NINDS-AIREN, National Institute of
Neurological Disorders and Stroke/Association Internationale pour la Recherch
e et l’Enseignement en Neurosciences. *In
primary care, the AD8 [67], Community Screening Instrument for Dementia [68], Consortium to Establish a Registry for
Alzheimer’s Disease battery [69] and Early Assessment Self Inventory [70] may be used. In secondary and tertiary care,
local language versions of the Mini-Mental State Examination [71, 72], General Practitioner assessment of Cognition [73],
Montreal Cognitive Assessment [74], Mini-Cognitive Assessment Instrument [75], Addenbrooke’s Cognitive Examination
Revised [78], Clinical Dementia Rating [81] and National Institute of Neurological Disorders and Stroke–Canadian Stroke
Network [27, 82, 83] may be used.

baseline scores for the ADAS-cog were
1.90
(P = 0.001) for donepezil 5 mg and
2.33
(P < 0.001) for donepezil 10 mg; the mean change
from baseline scores for activities of daily living on
the Alzheimer’s Disease Functional Assessment
and Change Scale was –1.31 (P = 0.02) for both
donepezil-treated groups. Significant improvement
in global function for donepezil versus placebo at
week 24 (CIBIC-plus) was observed only in the
donepezil 5 mg group (P = 0.014).

In a trial by Rom
an et al. [88], 974 patients with
VaD diagnosed according to the NINDS-AIREN
criteria were randomly assigned to receive donepezil 5 mg or placebo. Donepezil-treated patients had
significantly greater improvement from baseline to
study end on the Vascular ADAS-cog ( 1.156, 95%
CI
1.98 to
0.33; P < 0.01), but not the
CIBIC-plus, compared to placebo-treated patients.
In a subanalysis of 681 patients undergoing MRI
analysis, 369 (54%) had hippocampal atrophy
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(presumably patients with AD+CVD) and 312 (46%)
had normal hippocampal size. Baseline scores for
measures of dementia, except CIBIC-plus, were
significantly better in patients without compared to
those with hippocampal atrophy. In patients with
normal hippocampal size, there was a significant
treatment difference in the Vascular ADAS-cog for
donepezil
( 2.11  0.42)
versus
placebo
( 0.80  0.53, P = 0.04). In patients with hippocampal atrophy, there was worsening with
placebo (1.44  0.67) and improvement with donepezil ( 0.56  0.50, P = 0.01).
Another AChEI, galantamine, has been shown to
cause significantly greater cognitive and functional
improvements than placebo in patients with
AD+CVD [89]. The proportions of responders
demonstrating improved or maintained cognition
at 6 months on the ADAS-cog were 60.5% for
galantamine and 46.0% for placebo (P = 0.013),
and the proportions of patients responding by at
least four points on the ADAS-cog were 33.6% for
galantamine and 17.2% for placebo (P = 0.003).
For the CIBIC-plus, 75.0% of galantamine-treated
patients improved or remained stable compared
with 53.6% of those receiving placebo (P = 0.0006).
Significantly higher responder rates were observed
with galantamine (64.9%) than with placebo
(56.6%, P = 0.024).
A long-term (48-week) open-label trial of donepezil was conducted at nine medical centres in
South Korea. A total of 114 patients with mildto-moderate AD were enrolled, of whom 35
(30.7%) had concomitant cerebrovascular lesions
on MRI [38]. At week 24, patients with and
without cerebrovascular lesions showed improvements in MMSE scores (both P < 0.05) and slight
increases in ADAS-cog scores (both P > 0.05). At
week 48, both groups continued to show nonsignificant improvements in MMSE and ADAScog scores, with no significant differences
between groups.
Results from a real-world study (tertiary dementia
clinic) in Singapore showed that cognitive enhancers (AChEIs or memantine) reduce annual cognitive decline to a greater extent in patients with
AD+CVD compared to those with pure AD [90].
Although there was a slight decrease in MMSE
scores over time in the AD+CVD patients ( 0.04,
P = 0.007), this difference was not significantly
different between AD+CVD or pure AD patients
( 0.03, P = 0.246).
12
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The findings of a 26-week open-label pilot study
from the USA have suggested that the AChEI
rivastigmine may be beneficial for patients with
AD+VaD. More than 25% of patients treated with
rivastigmine (6–12 mg day 1) had a clinically significant improvement of at least four points on the
ADAS-cog at 26 weeks [91].
AChEIs are the preferred first-line drugs for
AD+CVD in Asia, of which the most commonly
used is donepezil. The main reasons for prescribing
donepezil as first-line therapy are its proven benefit
and tolerability, as shown by the greater number of
trials of donepezil for patients with VaD. AChEIs
are reimbursed in most, but not all, Asian countries, so there may be some treatment differences
within the region. The possibilities for second-line
therapy include optimizing the dose of donepezil,
switching to another AChEI or adding memantine
(only for moderate-to-severe dementia). Treatment
is usually given long term, and only stopped for
disease progression, hospitalization or death, or for
adverse reactions or perceived lack of benefit.
Additional treatment for stroke and management of
vascular disease risk factors is required to slow or
prevent progression of AD+CVD. However, there is
no standard approach to treatment of silent stroke
and more evidence is needed to clarify the factors
that increase the risks or benefits of treatment.
In a recent meta-analysis, several potentially modifiable risk factors for AD, including diet, metabolic
disease and lifestyle, were identified [92]. Dementia
support groups remain important for reducing the
burden of AD+CVD for patients and their families
and caregivers.
Summary
The true prevalence of AD+CVD in Asia is uncertain, although it is thought to be higher than is
currently recognized, and is likely to be underdiagnosed. The reasons for the possible underdiagnosis
of AD+CVD include lack of awareness as the clinical
presentations of pure AD and AD+CVD are similar
in the absence of a clear history of stroke, the high
cost of diagnostic imaging and financial constraints
preventing its use, misdiagnosis as VaD or AD,
survivor bias and lack of diagnostic criteria.
Because of these diagnostic limitations, most evidence for AD+CVD comes from autopsy studies.
However, making the diagnosis earlier during the
course of the disease would provide a more accu-
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Table 4 Proposed Asia Panel for Alzheimer’s and Cerebrovascular disease clinical criteria for AD+CVD

AD+CVD

Clinical

Neuroimaginga

Biomarkersb

Neuropathology

Clinical criteria

The presence of

Decreased CSF Ab1-42

Pathological criteria of AD and

for AD dementia,

multiple or

and increased

more than two lacunes, or

with evidence of

extensive infarcts

Tau protein

cortical infarction that is correlated

CVD (i.e. stroke

or severe white

Positive amyloid PET

with clinical symptoms, or severe

related to onset

matter hyperintensity,

subcortical small vessel disease

of worsening

multiple microbleeds

that is sufficient to cause dementia

cognitive

and microinfarcts

impairment)

Atrophy of cortical
and subcortical
brain regions

VaD+AD

Clinical criteria
for VaD, with
evidence of AD
(e.g. progressive
decline before or
after stroke)

Ab1–42, amyloid b-peptide 1–42; AD, Alzheimer’s disease; CSF, cerebrospinal fluid; CVD, cerebrovascular disease; PET,
positron emission tomography; VaD, vascular dementia.
a
Computed tomography may be more readily available than magnetic resonance imaging (MRI) and can be used to exclude
some treatable conditions such as subdural haematoma, tumour and normal pressure hydrocephalus. MRI may be more
sensitive for studying brain morphology, white matter and vascular pathology.
b
CSF biomarkers and amyloid PET may not be readily available.

rate prevalence pattern and enable more targeted
treatment and, ultimately, prevention.
Although there is a lack of guidelines for
AD+CVD, a similar approach to diagnosis and
treatment of AD+CVD is followed throughout Asia
by dementia experts; the NINDS-AIREN and
NINCDS-ADRDA guidelines are the most commonly used objective clinical criteria, brain imaging is frequently performed in countries in which
cost is not a constraint and MRI is the usual
imaging modality. If there is evidence of AD and
stroke from the history and neuroimaging results,
whether ‘silent’ or ‘eloquent’, a diagnosis of
AD+CVD should be made.
In all Asian countries, first-line therapy is usually
an AChEI, the most common of which is donepezil.
Second-line therapy involves optimizing the firstline AChEI, switching to another AChEI or adding
memantine.
Vascular disease risk factors should be taken into
consideration and treated to prevent or slow progression of dementia. Given that the risk factors for

stroke such as atrial fibrillation, hypertension,
diabetes mellitus and hypercholesterolaemia are
similar to those for vascular cognitive impairment
and may also be risk factors for AD, and their
detection and control could be effective for prevention of these types of dementia [93].
AD+CVD is a major problem in Asia, which is likely
to be under-recognized. Epidemiological studies
show the huge burden of AD+CVD both globally
and in Asia. There are distinct clinical differences,
affecting diagnosis and treatment, between AD and
AD+CVD. Therefore, further research using a common standard for case ascertainment is needed to
establish the true prevalence of, and to better
define the criteria for, this treatable and potentially
preventable disease. Table 4 illustrates suggested
clinical criteria; these require operationalization as
well as clinicopathological studies for validation,
but represent a step forward in this important area.
Conflict of interest statement
Christopher Chen has served on the advisory
boards of Allergan, Novartis, Pfizer, Eisai, Danone
ª 2016 The Association for the Publication of the Journal of Internal Medicine
Journal of Internal Medicine

13

C. Chen et al.

and Abbott AI. He has been a speaker at symposia
organized by Lundbeck, Pfizer, Moleac and Eisai.
Akira Homma has served as medical advisor to
Eisai, Daiichi Sankyo, Toyama Chemical, Tanabe
Mitsubishi and Otsuka. Vincent Chung Tong Mok
has served on advisory boards for Novartis and
Otsuka. Suvarna Alladi has served as an advisor to
Eisai. Nagaendran Kandiah has received honoraria
and CME sponsorship from Eisai, Lundbeck and
Novartis and has received research funding from
the Biomedical Research Council of Singapore,
Media Development Authority of Singapore,
National Medical Research Council of Singapore
and the Singhealth Foundation. SangYun Kim has
received research funding, consultant fees or
honoraria from Daewoong, Eisai, Lundbeck,
MSD, Novartis, Otsuka, PeopleBio Co., Pfizer,
Roche and SK Chemical. Ming-Chyi Pai has served
as a consultant for and/or has received honoraria
from Eisai, Janssen, Lilly, Lotus and Novartis.
Vorapun Senanarong has been a speaker at symposia organized by Lundbeck and Novartis. Amitabh Dash is an employee of Eisai Co. Ltd,
Mumbai, India. All other authors have no conflict
of interest to declare.
Acknowledgements
We gratefully acknowledge Quintiles East Asia Pte
Ltd for performing the survey and interpreting the
results. This manuscript was prepared with editorial assistance provided by Mary Smith through an
unrestricted grant supported by Eisai Co. Ltd,
Tokyo, Japan.

References
1 Prince M, Wimo A, Guerchet M, Ali GC, Wu YT, Prina M World
Alzheimer Report 2015. The Global Impact of Dementia. An
Analysis of Prevalence, Incidence, Cost and Trends. London:
Alzheimer’s Disease International (ADI), 2015.
2 Kalaria RN, Maestre GE, Arizaga R et al. Alzheimer’s
disease and vascular dementia in developing countries:
prevalence, management, and risk factors. Lancet Neurol
2008; 7: 812–26.
3 Ferri CP, Prince M, Brayne C et al. Global prevalence of
dementia: a Delphi consensus study. Lancet 2005; 366:
2112–7.
4 Zekry D, Hauw JJ, Gold G. Mixed dementia: epidemiology,
diagnosis, and treatment. J Am Geriatr Soc 2002; 50: 1431–8.
5 Schneider JA, Arvanitakis Z, Bang W, Bennett DA. Mixed brain
pathologies account for most dementia cases in community
dwelling older persons. Neurology 2007; 69: 2197–204.
6 Esiri MM, Nagy Z, Smith MZ, Barnetson L, Smith AD.
Cerebrovascular disease and threshold for dementia in the
early stages of Alzheimer’s disease. Lancet 1999; 354: 919–20.

14

ª 2016 The Association for the Publication of the Journal of Internal Medicine
Journal of Internal Medicine

AD+CVD in Asia

7 Rizzi L, Rosset I, Roriz-Cruz M. Global epidemiology of
dementia: Alzheimer’s and vascular types. Biomed Res Int
2014; 2014: 908915.
8 Yang J, Wong A, Wang Z et al. Risk factors for incident
dementia after stroke and transient ischemic attack. Alzheimers Dement 2015; 11: 16–23.
9 Chui HC, Ramirez-Gomez L. Clinical and imaging features of
mixed Alzheimer and vascular pathologies. Alzheimers Res
Ther 2015; 7: 21.
10 Dong YH, Gan DZ, Tay SY et al. Patterns of neuropsychological impairment in Alzheimer’s disease and mixed dementia.
J Neurol Sci 2013; 333: 5–8.
11 Prins ND, Scheltens P. White matter hyperintensities, cognitive impairment and dementia: an update. Nat Rev Neurol
2015; 11: 157–65.
12 Neuropathology Group. Medical Research Council Cognitive
Function and Aging Study. Pathological correlates of lateonset dementia in a multicentre, community-based population in England and Wales. Neuropathology Group of the
Medical Research Council Cognitive Function and Ageing
Study (MRC CFAS). Lancet 2001; 357: 169–75.
13 Fernando MS, Ince PG, MRC Cognitive Function and Ageing
Neuropathology Study Group. Vascular pathologies and cognition in a population-based cohort of elderly people. J Neurol
Sci 2004; 226: 13–7.
14 Snowdon DA, Greiner LH, Mortimer JA, Riley KP, Greiner PA,
Markesbery WR. Brain infarction and the clinical expression of
Alzheimer disease. The Nun Study. JAMA 1997; 277: 813–7.
15 Langa KM, Foster NL, Larson EB. Mixed dementia: emerging
concepts and therapeutic implications. JAMA 2004; 292:
2901–8.
16 Jellinger KA, Attems J. Prevalence and pathogenic role of
cerebrovascular lesions in Alzheimer disease. J Neurol Sci
2005; 229–230: 37–41.
17 Catindig JA, Venketasubramanian N, Ikram MK, Chen C.
Epidemiology of dementia in Asia: insights on prevalence,
trends and novel risk factors. J Neurol Sci 2012; 321: 11–6.
18 Meguro K, Tanaka N, Kasai M et al. Prevalence of dementia
and dementing diseases in the old–old population in Japan:
the Kurihara Project. Implications for Long-Term Care
Insurance data. Psychogeriatrics 2012; 12: 226–34.
19 Meguro K, Tanaka N, Nakatsuka M, Nakamura K, Satoh M.
Vascular lesions in mixed dementia, vascular dementia, and
Alzheimer disease with cerebrovascular disease: the Kurihara
Project. J Neurol Sci 2012; 322: 157–60.
20 Meguro K, Ishii H, Yamaguchi S et al. Prevalence of dementia
and dementing diseases in Japan: the Tajiri project. Arch
Neurol 2002; 59: 1109–14.
21 Rom
an GC, Tatemichi TK, Erkinjuntti T et al. Vascular
dementia: diagnostic criteria for research studies. Report of
the NINDS-AIREN International Workshop. Neurology 1993;
43: 250–60.
22 Kandiah N, Chander RJ, Ng A, Wen MC, Cenina AR, Assam
PN. Association between white matter hyperintensity and
medial temporal atrophy at various stages of Alzheimer’s
disease. Eur J Neurol 2015; 22: 150–5.
23 American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders: DSM-5, 5th edn. Washington,
DC, USA: American Psychiatric Association, 2013.
24 Deramecourt V, Slade JY, Oakley AE et al. Staging and
natural history of cerebrovascular pathology in dementia.
Neurology 2012; 78: 1043–50.

C. Chen et al.

25 McKhann GM, Knopman DS, Chertkow H et al. The diagnosis
of dementia due to Alzheimer’s disease: recommendations
from the National Institute on Aging-Alzheimer’s Association
workgroups on diagnostic guidelines for Alzheimer’s disease.
Alzheimers Dement 2011; 7: 263–9.
26 Gold G, Giannakopoulos P, Herrmann FR, Bouras C, K€
ovari
E. Identification of Alzheimer and vascular lesion thresholds
for mixed dementia. Brain 2007; 130(Pt 11): 2830–6.
27 Hachinski V, Iadecola C, Petersen RC et al. National Institute
of Neurological Disorders and Stroke-Canadian Stroke Network vascular cognitive impairment harmonization standards. Stroke 2006; 37: 2220–41.
28 Kalaria RN, Kenny RA, Ballard CG, Perry R, Ince P, Polvikoski
T. Towards defining the neuropathological substrates of
vascular dementia. J Neurol Sci 2004; 226: 75–80.
29 American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders: DSM-IV, 4th edn. Washington,
DC, USA: American Psychiatric Association, 1994.
30 World Health Organization. International Statistical Classification of Diseases and Related Health Problems. 10th revision. Geneva: World Health Organization, 1993.
31 Pantoni L, Inzitari D. Hachinski’s ischemic score and the
diagnosis of vascular dementia: a review. Ital J Neurol Sci
1993; 14: 539–46.
32 Chui HC, Victoroff JI, Margolin D, Jagust W, Shankle R,
Katzman R. Criteria for the diagnosis of ischemic vascular
dementia proposed by the State of California Alzheimer’s
Disease Diagnostic and Treatment Centers. Neurology 1992;
42(3 Pt 1): 473–80.
33 Lee TS, Krishnan KR. Alzheimer’s disease – the inexorable
epidemic. Ann Acad Med Singapore 2010; 39: 505–2.
34 Ikejima C, Hisanaga A, Meguro K et al. Multicentre population-based dementia prevalence survey in Japan: a preliminary report. Psychogeriatrics 2012; 12: 120–3.
35 Kim KW, Park JH, Kim MH et al. A nationwide survey on the
prevalence of dementia and mild cognitive impairment in
South Korea. J Alzheimers Dis 2011; 23: 281–91.
36 Kim YJ, Han JW, So YS, Seo JY, Kim KY, Kim KW. Prevalence
and trends of dementia in Korea: a systematic review and
meta-analysis. J Korean Med Sci 2014; 29: 903–12.
37 Youn JC, Lee DY, Kim KW, Woo JI. Epidemiology of dementia.
Psychiatr Invest 2005; 2: 2–9.
38 Na HR, Kim S, Choi SH et al. Donepezil treatment in
Alzheimer’s disease patients with and without cerebrovascular lesions: a preliminary report. Geriatr Gerontol Int 2011;
11: 90–7.
39 Chiu HF, Lam LC, Chi I et al. Prevalence of dementia in
Chinese elderly in Hong Kong. Neurology 1998; 50: 1002–9.
40 Lam LC, Tam CW, Lui VW et al. Prevalence of very mild and
mild dementia in community-dwelling older Chinese people in
Hong Kong. Int Psychogeriatr 2008; 20: 135–48.
41 Hilal S, Ikram MK, Saini M et al. Prevalence of cognitive
impairment in Chinese: epidemiology of dementia in Singapore study. J Neurol Neurosurg Psychiatry 2013; 84: 686–92.
42 Ng TP, Leong T, Chiam PC, Kua EH. Ethnic variations in
dementia: the contributions of cardiovascular, psychosocial
and neuropsychological factors. Dement Geriatr Cogn Disord
2010; 29: 131–8.
43 Prasad K, Wiryasaputra L, Ng A, Kandiah N. White matter
disease independently predicts progression from mild cognitive impairment to Alzheimer’s disease in a clinic cohort.
Dement Geriatr Cogn Disord 2011; 31: 431–4.

AD+CVD in Asia

44 Vas CJ, Pinto C, Panikker D et al. Prevalence of dementia in
an urban Indian population. Int Psychogeriatr 2001; 13:
439–50.
45 Rajkumar S, Kumar S, Thara R. Prevalence of dementia in a
rural setting: a report from India. Int J Geriatr Psychiatry
1997; 12: 702–7.
46 Shaji S, Promodu K, Abraham T, Roy KJ, Verghese A. An
epidemiological study of dementia in a rural community in
Kerala, India. Br J Psychiatry 1996; 168: 745–9.
47 Shaji S, Bose S, Verghese A. Prevalence of dementia in an
urban population in Kerala, India. Br J Psychiatry 2005; 186:
136–40.
48 Mathuranath PS, Cherian PJ, Mathew R et al. Dementia in
Kerala, South India: prevalence and influence of age, education and gender. Int J Geriatr Psychiatry 2010; 25: 290–7.
49 Alladi S, Mekala S, Chadalawada SK, Jala S, Mridula R, Kaul
S. Subtypes of dementia: a study from a memory clinic in
India. Dement Geriatr Cogn Disord 2011; 32: 32–8.
50 Nair G, Van Dyk K, Shah U et al. Characterizing cognitive
deficits and dementia in an aging urban population in India.
Int J Alzheimers Dis 2012; 2012: 673849.
51 Das SK, Biswas A, Roy T et al. A random sample survey for
prevalence of major neurological disorders in Kolkata. Indian
J Med Res 2006; 124: 163–72.
52 de Silva HA, Gunatilake SB, Smith AD. Prevalence of dementia in a semi-urban population in Sri Lanka: report from a
regional survey. Int J Geriatr Psychiatry 2003; 18: 711–5.
53 Chen CH, Wang LC, Ma TC, Yang YH. A walk-in screening of
dementia in the general population in Taiwan. Sci World J
2014; 2014: 243738.
54 Sun Y, Lee HJ, Yang SC et al. A nationwide survey of mild
cognitive impairment and dementia, including very mild
dementia, in Taiwan. PLoS ONE 2014; 9: e100303.
55 Guideline Subcommittee of the Taiwan Dementia Society.
Guidelines for the medical treatment of patients with
Alzheimer’s disease. Acta Neurol Taiwan 2011; 20: 85–100.
[Article in Chinese.]
56 Wangtongkum S, Sucharitkul P, Silprasert N, Inthrachak R.
Prevalence of dementia among population age over 45 years
in Chiang Mai, Thailand. J Med Assoc Thai 2008; 91: 1685–
90.
57 Jitapunkul S, Kunanusont C, Phoolcharoen W, Suriyawongpaisal P. Prevalence estimation of dementia among
Thai elderly: a national survey. J Med Assoc Thai 2001; 84:
461–7.
58 Senanarong V, Poungvarin N, Sukhatunga K et al. Cognitive
status in the community dwelling Thai elderly. J Med Assoc
Thai 2001; 84: 408–16.
59 Senanarong V, Harnphadungkit K, Poungvarin N et al. The
Dementia and Disability Project in Thai Elderly: rational,
design, methodology and early results. BMC Neurol 2013; 13:
3.
60 Rothman KJ, Greenland S, Lash TL. Modern Epidemiology.
Philadelphia, PA: Lippincott Williams and Wilkins, 2008.
61 Asada T. Prevalence of dementia in Japan: past, present and
future. Rinsho Shinkeigaku (Clin Neurol) 2012; 52: 962–4.
[Article in Japanese.]
62 Hilal S, Chai YL, Ikram MK et al. Markers of cardiac
dysfunction in cognitive impairment and dementia. Medicine
(Baltimore) 2015; 94: e297.
63 Yang YH, Lai CL, Lin RT, Liu CK Prevalence and demographic
characteristics of mild cognitive impairment: a community-

ª 2016 The Association for the Publication of the Journal of Internal Medicine
Journal of Internal Medicine

15

C. Chen et al.

64
65

66
67
68

69

70

71

72

73

74

75

76

77

78

79

16

based study in Taiwan. The 57th annual meeting of American
Academy of Neurology. Neurology 2005; 64: P03.22. Available
at: http://ir.kmu.edu.tw/handle/310902000/18347. Accessed 23 June 2013.
Zekry D, Gold G. Management of mixed dementia. Drugs
Aging 2010; 27: 715–28.
Gil P, Ayuso JL, Marey JM, Ant
on M, Quilo CG. Variability in
the diagnosis and management of patients with Alzheimer’s
disease and cerebrovascular disease: results from the GALATEA multicentre, observational study. Clin Drug Investig
2008; 28: 429–37.
Jolley D, Benbow SM, Grizzell M. Memory clinics. Postgrad
Med J 2006; 82: 199–206.
Galvin J, Roe C, Powlishta K et al. The AD8: a brief informant
interview to detect dementia. Neurology 2005; 65: 559–64.
Prince M, Acosta D, Ferri C et al. A brief dementia screener
suitable for use by non-specialists in resource poor settings –
the cross-cultural derivation and validation of the brief
Community Screening Instrument for Dementia. Int J Geriatr
Psychiatry 2011; 26: 899–907.
Fillenbaum G, van Belle G, Morris J et al. Consortium to
Establish a Registry for Alzheimer’s Disease (CERAD): the
first twenty years. Alzheimers Dement 2008; 4: 96–109.
Horn L, Cohen CI, Teresi J. The EASI: a self-administered
screening test for cognitive impairment in the elderly. J Am
Geriatr Soc 1989; 37: 848–55.
Chan CC, Yung CY, Pan PC. Screening of dementia in Chinese
elderly adults by the clock drawing test and the time and
change test. Hong Kong Med J 2005; 11: 13–9. Erratum in:
Hong Kong Med J 2005; 11: 118.
Tiwari SC, Tripathi RK, Kumar A. Applicability of the Minimental State Examination (MMSE) and the Hindi Mental
State Examination (HMSE) to the urban elderly in India: a
pilot study. Int Psychogeriatr 2009; 21: 123–8.
Brodaty H, Pond D, Kemp N et al. The GPCOG: a new
screening test for dementia designed for general practice.
J Am Geriatr Soc 2002; 50: 530–4.
Nasreddine Z, Phillips N, B
edirian V et al. The Montreal
Cognitive Assessment, MoCA: a brief screening tool for mild
cognitive impairment. J Am Geriatr Soc 2005; 53: 695–9.
Borson S, Scanlan J, Brush M, Vitaliano P, Dokmak A. The
mini-cog: a cognitive ‘vital signs’ measure for dementia
screening in multi-lingual elderly. Int J Geriatr Psychiatry
2000; 15: 1021–7.
Cummings JL, Mega M, Gray K, Rosenberg-Thompson S,
Carusi DA, Gornbein J. The Neuropsychiatric Inventory:
comprehensive assessment of psychopathology in dementia.
Neurology 1994; 44: 2308–14.
Feldman H, Gauthier S, Hecker J et al. Donepezil MSAD
Study Investigators Group. Efficacy and safety of donepezil in
patients with more severe Alzheimer’s disease: a subgroup
analysis from a randomized, placebo-controlled trial. Int J
Geriatr Psychiatry 2005; 20: 559–69.
Mioshi E, Dawson K, Mitchell J, Arnold R, Hodges JR. The
Addenbrooke’s Cognitive Examination Revised (ACE-R): a
brief cognitive test battery for dementia screening. Int J
Geriatr Psychiatry 2006; 21: 1078–85.
Fillenbaum G, Chandra V, Ganguli M et al. Development of
an activities of daily living scale to screen for dementia in an
illiterate rural older population in India. Age Ageing 1999; 28:
161–8.

ª 2016 The Association for the Publication of the Journal of Internal Medicine
Journal of Internal Medicine

AD+CVD in Asia

80 Fisher AG, Jones KB Assessment of Motor and Process Skills.
Vol. 1: Development, Standardization, and Administration
Manual, 7th edn. Fort Collins, CO: Three Star Press, 2010.
81 Morris JC. The Clinical Dementia Rating (CDR): current
vision and scoring rules. Neurology 1993; 43: 2412–4.
82 Wong A, Xiong YY, Wang D et al. The NINDS-Canadian stroke
network vascular cognitive impairment neuropsychology protocols in Chinese. J Neurol Neurosurg Psychiatry 2013; 84:
499–504.
83 Yu KH, Cho SJ, Oh MS et al. Korean-Vascular Cognitive
Impairment Harmonization Standards Study Group. Cognitive impairment evaluated with Vascular Cognitive Impairment Harmonization Standards in a multicenter prospective
stroke cohort in Korea. Stroke 2013; 44: 786–8.
84 Ishikawa H, Meguro K, Ishii H, Tanaka N, Yamaguchi S. Silent
infarction or white matter hyperintensity and impaired attention task scores in a nondemented population: the OsakiTajiri Project. J Stroke Cerebrovasc Dis 2012; 21: 275–82.
85 Erkinjuntti T, Rom
an G, Gauthier S, Feldman H, Rockwood
K. Emerging therapies for vascular dementia and vascular
cognitive impairment. Stroke 2004; 35: 1010–7.
86 Wilkinson D, Doody R, Helme R et al. Donepezil in vascular
dementia: a randomized, placebo-controlled study. Neurology
2003; 61: 479–86.
87 Black S, Rom
an GC, Geldmacher DS et al. Efficacy and
tolerability of donepezil in vascular dementia: positive results
of a 24-week, multicenter, international, randomized, placebo-controlled clinical trial. Stroke 2003; 34: 2323–32.
88 Rom
an GC, Salloway S, Black SE et al. Randomized, placebocontrolled, clinical trial of donepezil in vascular dementia:
differential effects by hippocampal size. Stroke 2010; 41:
1213–21.
89 Erkinjuntti T, Gauthier S, Bullock R et al. Galantamine
treatment in Alzheimer’s disease with cerebrovascular disease: responder analyses from a randomized, controlled trial
(GAL-INT-6). J Psychopharmacol 2008; 22: 761–8.
90 Ng KP, Ng A, Assam P, Heng E, Kandiah N. Role of cognitive
enhancer therapy in Alzheimer’s disease with concomitant
cerebral white matter disease: findings from a long-term
naturalistic study. Drugs R D 2014; 14: 195–203.
91 Potkin SG, Alva G, Gunay I, Koumaras B, Chen M, Mirski D. A
pilot study evaluating the efficacy and safety of rivastigmine in
patients with mixed dementia. Drugs Aging 2006; 23: 241–9.
92 Xu W, Tan L, Wang HF et al. Meta-analysis of modifiable risk
factors for Alzheimer’s disease. J Neurol Neurosurg Psychiatry
2015 Dec; 86: 1299–306.
93 Gorelick PB, Scuteri A, Black SE et al. Vascular contributions
to cognitive impairment and dementia: a statement for
healthcare professionals from the American Heart Association/American Stroke Association. Stroke 2011; 42: 2672–
713.
Correspondence: Prof C. Chen, Memory Aging and Cognition
Centre, Level 9, MD6, Yong Loo Lin School of Medicine, 14
Medical Drive, Singapore 117599, Singapore.
(fax: 65 6873 7690; e-mail: christopher_chen@nuhs.edu.sg).
Prof H. A. De Silva, Clinical Trials Unit, Department of Pharmacology, Faculty of Medicine, University of Kelaniya, Annasihena
Road, Ragama 11010, Sri Lanka, Sri Lanka
(fax: 94 11 266 5300; e-mail: asita@sltnet.lk).

