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Abstract

Background: There are major challenges in determining the etiology of vascular cognitive impairment (VCI) clinically, 
especially in the presence of mixed pathologies, such as vascular and amyloid. Most recently, two criteria (American 
Heart Association/American Stroke Association (AHA/ASA) and Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition (DSM-V)) have been proposed for the clinical diagnosis of VCI but have not as yet been validated using 
neuroimaging.

Aims: This study aims to determine whether the AHA/ASA and DSM-V criteria for VCI can distinguish between cases 
with predominantly vascular pathology and cases with mixed pathology.

Methods: A total of 186 subjects were recruited from a cross-sectional memory clinic–based study at the National 
University Hospital, Singapore. All subjects underwent clinical and neuropsychological assessment, magnetic resonance 
imaging (MRI) and carbon 11-labeled Pittsburgh Compound B ([11C] PiB) positron emission tomography (PET) scans. 
Diagnosis of the etiological subtypes of VCI (probable vascular mild cognitive impairment (VaMCI), possible VaMCI, non-
VaMCI, probable vascular dementia (VaD), possible VaD, non-VaD) were performed following AHA/ASA and DSM-V 
criteria. Brain amyloid burden was determined for each subject with standardized uptake value ratio (SUVR) values ⩾1.5 
classified as amyloid positive.

Results: Using κ statistics, both criteria had excellent agreement for probable VaMCI, probable VaD, and possible VaD 
(κ = 1.00), and good for possible VaMCI (κ = 0.71). Using the AHA/ASA criteria, the amyloid positivity of probable VaMCI 
(3.8%) and probable VaD (15%) was significantly lower compared to possible VaMCI (26.7%), non-VaMCI (33.3%), pos-
sible VaD (73.3%), and non-VaD (76.2%) (p < 0.001). Similarly, using the DSM-V criteria, the amyloid positivity of prob-
able VaMCI (3.8%) and probable VaD (15%) was significantly lower compared to possible VaMCI (26.3%), non-VaMCI 
(32.1%), possible VaD (73.3%), and non-VaD (76.2%) (p < 0.001). In both criteria, there was good agreement in differ-
entiating individuals with non-VaD and possible VaD, with significantly higher (p < 0.001) global [11C]-PiB SUVR, from 
individuals with probable VaMCI and probable VaD, who had predominant vascular pathology.

Conclusion: The AHA/ASA and DSM-V criteria for VCI can identify VCI cases with little to no concomitant amyloid 
pathology, hence supporting the utility of AHA/ASA and DSM-V criteria in diagnosing patients with predominant vascular 
pathology.

Data access statement: Data supporting this study are available from the Memory Aging and Cognition Center, 
National University of Singapore. Access to the data is subject to approval and a data sharing agreement due to Univer-
sity policy.
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Introduction

Vascular cognitive impairment (VCI) refers to a spectrum 
of cognitive dysfunction associated with cerebrovascular 
disease (CeVD), ranging from vascular mild cognitive 
impairment (VaMCI) to more severe cognitive impairment 
accompanied by functional loss in cases with vascular 
dementia (VaD). The underlying pathology also ranges 
from CeVD alone or combined with other pathologies, 
most commonly Alzheimer’s disease with concomitant 
CeVD (AD + CeVD).1,2 One of the major challenges in 
VCI diagnosis is differentiating cases with predominantly 
vascular pathologies from those with additional AD pathol-
ogy as indicated by the presence of significant brain amy-
loid beta (Aβ) burden. Distinguishing between single and 
mixed pathologies is clinically relevant as the prognosis 
and management may differ.1,3

Positron emission tomography (PET) allows researchers 
to visualize significant Aβ burden in vivo. Carbon 
11-labeled Pittsburgh Compound B [11C]-PIB is one of the 
most studied and used tracer for PET.4,5 It is selective for 
fibrillar Aβ with high affinity to single sites with minimal 
binding to the cerebellum.6 It is binding to Aβ has been 
validated by comparing with post-mortem assays and 
showed excellent agreement.4,7,8

In vivo visualization of Aβ deposition using PET has 
been explored in VCI.3,9,10 However, these studied only a 
limited range of VCI. They either investigated only sub-
jects with dementia but excluded milder forms of cognitive 
impairment3,9 or only examined a subtype of VCI present-
ing with white matter hyperintensities (WMHs) on mag-
netic resonance imaging (MRI) but excluded other markers 
of CeVD.3,10

Several efforts have been made to re-evaluate and stand-
ardize the diagnostic criteria for VCI.1,11–14 Recently, two 
diagnostic criteria, the American Psychiatric Association’s 
Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition (DSM-V)15 and the American Heart 
Association/American Stroke Association (AHA/ASA)16 
(see Supplemental Tables S1 and S2) criteria were pro-
posed to further expand the definition of VCI by including 
classifications that cover both dementia and mild cognitive 
impairment (MCI), including other markers of CeVD, and 
introducing two levels of certainty, probable and possible. 
To date, there are no studies assessing the utility of these 
criteria in distinguishing cases with predominantly vascular 
pathology from cases with co-existing AD (Aβ) pathology.

Aims and hypothesis

Our aim therefore is to investigate, using carbon [11C]-PiB 
amyloid PET studies, whether the AHA/ASA and DSM-V 
criteria for VCI can distinguish between cases with pre-
dominantly vascular pathology and cases with mixed vas-
cular and Aβ pathology. We hypothesize that using the 

AHA/ASA and DSM-V criteria, probable VaMCI and VaD 
will have a lower frequency of Aβ positivity compared to 
possible VaMCI, possible VaD, and non-VCI cases.

Materials and methods

Subjects

From April 2016 to September 2018, 186 subjects were 
recruited from a cross-sectional memory clinic–based study 
at the National University Hospital, Singapore. All subjects 
underwent physical, clinical and neuropsychological 
assessments, 3T MRI, and [11C]-PiB-PET scans at the 
Clinical Imaging Research Centre (CIRC), National 
University of Singapore (NUS). Ethical approval for this 
study was obtained from the National Health Group 
Domain-Specific Review Board (NHG DSRB Ref: 
2015/00406). Written informed consent was obtained from 
all subjects or their legal representatives prior to their par-
ticipation in the study.

Subjects with major neuropsychiatric conditions, 
chronic alcoholism, Parkinson’s disease, and Lewy body 
dementia were excluded. Subjects with severe aphasia that 
precluded them from performing for completing formal 
neuropsychological testing were also excluded.

Demographics and risk factors

A demographic questionnaire was administered to obtain 
information on age, years of education, sex, ethnicity, and 
smoking history. A history of hypertension, diabetes, and 
hyperlipidemia was obtained during clinical examination, 
and verified by medical records. The following risk factors 
were defined as follows: hypertension—systolic blood 
pressure >140 mm Hg and/or diastolic blood pressure 
>90 mm Hg or use of antihypertensive medication; diabe-
tes mellitus and hyperlipidemia—self-report of having the 
condition and/or use of medications.
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Magnetic resonance imaging

All participants underwent scanning on a 3T Siemens 
Magnetom Trio Tim (Siemens Healthineers, Erlangen, 
Germany) with a 32-channel head coil, at the Clinical 
Imaging Research Center of the NUS. T1-weighted  
images, Fluid Attenuated Inversion Recovery (FLAIR), 
T2-weighted images and Susceptibility Weighted Images 
were utilized for assessing cortical infarcts, lacunes,  
cerebral microbleeds, and WMHs. For each subject, MRI 
markers of CeVD were graded blinded to the patient char-
acteristics and using the standards for reporting vascular 
changes on neuroimaging (STRIVE) Criteria.17–19

PiB-PET acquisition

PET-MR imaging was conducted on an mMR synchronous 
PET/MR scanner (Siemens Healthineers).18 To obtain 
Aβ-standard uptake value ratio (SUVR) values, a 30-min 
brain PET scan was performed on all individuals 40 min 
after injection of 370 (±10%) MBq of [11C]-PiB. Each 
list-mode datum was rebinned before tomographic recon-
struction into a single static frame during which motion 
correction was applied using an in-house developed 
rebinner.19 Corrected scans were then reconstructed into 
a 344 × 344 × 127 voxel volume with a voxel size of 
2.09 × 2.09 × 2.03 mm3 using 3D ordinary Poisson 
ordered-subsets expectation maximization with all correc-
tions applied including resolution modeling and using three 
iterations and 21 subsets.20 SUVR images and global SUVR 
values were generated using cerebellar gray matter as the 
reference region, then computed and analyzed using an 
automated pipeline. SUVR values ⩾1.5 were classified as 
amyloid positive while SUVR values below 1.5 were clas-
sified as amyloid negative.21

Diagnosis according to clinical criteria for VCI

For each subject, diagnoses were made according to the 
AHA/ASA and DSM-V criteria by a clinical neurology fel-
low (S.G.V.) together with an experienced neurologist 
(C.L.-H.C.), blinded to the amyloid PET data. Both criteria 
have been previously described in other studies and 
reviews.1,15,16 Briefly, the AHA/ASA criteria uses a defini-
tion of VCI based on a construct that first identifies pres-
ence of cognitive impairment and then evaluates the 
presence of vascular biomarkers and the relationship with 
cognitive decline.16 The DSM-V criteria for vascular neu-
rocognitive disorders also first establish the presence of 
cognitive impairment and then proceed to excludes cases 
with cognitive deficits due to other mental disorders, before 
finally evaluating the presence of vascular biomarkers and 
relationship with cognitive decline.15 For this study, both 
VaMCI and mild neurocognitive disorder were grouped 
under the term VaMCI, and VaD and major neurocognitive 
disorder were grouped under VaD. Cases not diagnosed as 

either probable or possible VaMCI or VaD were classified 
under the terms non-VaMCI or non-VaD, respectively.

Statistical analysis

Statistical analysis was performed using standard statistical 
software (Statistical Package for Social Sciences, SPSS 
V25, SPSS Inc, Chicago, IL, USA). The kappa statistic was 
used to measure agreement among the diagnostic groups of 
both criteria. Aβ positivity was entered as a binary variable 
and analyzed using χ2. Continuous variables were pre-
sented as means with standard deviations (SD) or medians 
with interquartile ranges (IQRs) when applicable. In cases 
of skewed distribution of continuous variables, differences 
between groups were determined using the Kruskal–Wallis 
test. Significance level was set at p < 0.05. Significance 
values have been adjusted by the Bonferroni correction for 
multiple tests.

Results

A total of 186 subjects were recruited; Table 1 shows the 
number of participants diagnosed with VaMCI and VaD 
using the AHA/ASA and DSM-V criteria for VCI. For both 
criteria, the concordances were good to excellent. The 
agreement between the criteria was assessed using κ statis-
tics, with similar results: excellent for the AHA/ASA and 
DSM-V criteria for probable VaMCI, probable VaD, and 
possible VaD (κ = 1.00), and good for possible VaMCI 
(κ = 0.71). Eleven subjects met the criteria for AHA/ASA 
possible VaMCI, but they were classified as non-VaMCI by 
DSM-V due to having a gradually progressive cognitive 
decline suggestive of AD and absence of any stroke 
history.

Using the AHA/ASA criteria (Figure 1), there was a sig-
nificantly lower frequency of amyloid positivity in proba-
ble VaMCI (3.8%) compared to possible VaMCI (26.7%, 

Table 1. Number of participants diagnosed with VaMCI and 
VaD using the AHA/ASA and DSM-V criteria.

AHA/ASA 
Criteria

DSM-V 
Criteria

Concordance 
rate κ

Probable VaMCI 26 26 100% 1.00

Possible VaMCI 30 19 63.3% 0.71

Non-VaMCI 45 56 80.4% 0.76

Probable VaD 20 20 100% 1.00

Possible VaD 15 15 100% 1.00

Non-VaD 21 21 100% 1.00

AHA/ASA: American Heart Association/American Stroke Association; 
DSM-V: Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition.
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Figure 1. Amyloid positivity among diagnoses using the 
AHA/ASA criteria for VCI.

Figure 2. Amyloid positivity among diagnoses using the 
DSM-V criteria for VCI.

p < 0.05), non-VaMCI (33.3%, p < 0.01), possible VaD 
(73.3%, p < 0.001), and non-VaD (76.2%, p < 0.001). 
There was also a significantly lower frequency of amyloid 
positivity in probable VaD (15%) compared to possible 
VaD (73.3%, p < 0.001) and non-VaD (76.2%, p < 0.001). 
In addition, subjects with probable VaMCI, possible 
VaMCI, and non-VaMCI have significantly lower fre-
quency of amyloid positivity compared to subjects with 
possible VaD and non-VaD (p < 0.001).

Using the DSM-V criteria (Figure 2), there was a signifi-
cantly lower frequency of amyloid positivity in probable 
VaMCI (3.8%) compared to possible VaMCI (26.3%, 
p < 0.05), non-VaMCI (32.1%, p < 0.01), possible VaD 
(73.3%, p < 0.001), and non-VaD (76.2%, p < 0.001). 
Likewise, there was a significantly lower frequency of 
amyloid positivity in probable VaD (15%) compared to 
possible VaD (73.3%, p < 0.001) and non-VaD (76.2%, 
p < 0.001). Subjects with probable VaMCI, possible 
VaMCI, and non-VaMCI have significantly lower fre-
quency of amyloid positivity compared to subjects with 
possible VaD and non-VaD (p < 0.001).

In the AHA/ASA criteria for VaMCI (Figure 3), the 
diagnosis of MCI was established by items (1) “Decline in 
cognitive function” and (2) “ADLs are normal or mildly 
impaired.” The 56 subjects with dementia excluded by item 

(2) had a high mean SUVR (1.6 ± 0.5). Subsequently, crite-
ria such as item (3) “cognitive impairment and imaging evi-
dence of CeVD,” sub-item (a) “clear temporal history of 
cerebrovascular event,” and item (4) “no history of gradual 
progressive cognitive decline before/after the stroke” fur-
ther identified a group of MCI subjects with a lower mean 
SUVR (1.2 ± 0.2). This suggests that while item (3) and 
sub-item (a) identified those with MCI most likely due to 
CeVD, item (4) was an important criterion to exclude sub-
jects with possible mixed pathologies causing cognitive 
decline.

Similarly, in the DSM-V criteria for VaMCI (Figure 4), 
items (1) “Evidence of modest cognitive decline from pre-
vious level in at least 1 cognitive domain” and (2) “Does 
not interfere with independence in everyday activities” 
established the clinical diagnosis of MCI. Item (2) excluded 
subjects with a high mean SUVR (1.6 ± 0.5). Item (4) 
“cognitive deficits are not better explained by another men-
tal disorder” excluded 56 subjects who presented with 
gradually progressive cognitive decline suggestive of 
Alzheimer’s disease and had a high mean SUVR (1.4 ± 0.4). 
A total of 45 subjects were eligible to proceed for evalua-
tion of the MRI. Sub-item 4(a) “clinical criteria are  
supported by neuroimaging evidence of significant paren-
chymal injury attributed to CeVD” was able to identify 26 
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Figure 3. AHA/ASA criteria for probable VaMCI with each item and its corresponding SUVR values.

subjects with a low mean SUVR (1.2 ± 0.2). Sub-item 4(b) 
“neurocognitive syndrome temporally related to one or 
more documented cerebrovascular event” was able to iden-
tify 25 subjects with a low mean SUVR (1.2 ± 0.2). All 25 
subjects that fulfilled sub-item 4(b) also fulfilled sub-item 
4(a). The 19 subjects that were excluded by sub-item (a) 
only had mild WMH on MRI and a higher mean SUVR 
(1.4 ± 0.4). The only subject (SUVR = 1.4) that did not ful-
fill sub-item 4(b) but fulfilled sub-item 4(a) was classified 
under probable VaMCI.

In the AHA/ASA criteria for VaD (Figure 5), the clinical 
diagnosis of dementia was established by items (1) “Decline 
in cognitive function of >2 domains and sufficient severity 
to affect ADLs” and (2) “Deficits of ADLs are independent 
of motor/sensory sequelae of vascular event.” Item (3) 
“cognitive impairment and imaging evidence of CeVD” 
was able to exclude 21 subjects with no CeVD on MRI and 
with a high mean SUVR (1.8 ± 0.5), suggestive of 
Alzheimer’s disease. The mean SUVR of all the 34 subjects 
who fulfilled sub-items (a) or (b) was 1.5 ± 0.5. Of these 34 
subjects, 14 were excluded by item (4) “no history of grad-
ually progressive cognitive decline before/after the stroke” 
and had a high mean SUVR (1.9 + 0.5). The 20 subjects 
who fulfilled the criteria for probable VaD had a low mean 
SUVR (1.2 + 0.3).

In the DSM-V criteria for VaD (Figure 6), item (1) 
established the presence of cognitive impairment while 

item (2) established the clinical diagnosis of dementia. Item 
(4) “cognitive deficits are not better explained by another 
mental disorder” excluded 21 subjects with a clinical his-
tory consistent with Alzheimer’s disease and had a high 
mean SUVR (1.8 ± 0.5). A total of 35 subjects were eligible 
to proceed for the evaluation of the neuroimaging. Sub-
items (a) “clinical criteria are supported by neuroimaging 
evidence of significant parenchymal injury attributed to 
CeVD” and (b) “neurocognitive syndrome temporally 
related to one or more documented cerebrovascular event” 
were able to identify 20 subjects with probable VaD and a 
low mean SUVR (1.2 + 0.3). Fifteen subjects who were 
excluded by both sub-items (a) and (b) were diagnosed as 
possible VaD had a high mean SUVR (1.8 ± 0.5).

For both criteria (Table 2), the individuals with non-VaD 
and possible VaD had significantly higher global [11C]-PiB 
SUVR compared to individuals with prob VaMCI and prob 
VaD (p < 0.001) (see Supplemental Tables S3 to S6 for 
detailed analyses).

Discussion

This study is the first study to demonstrate that the widely 
used AHA/ASA and DSM-V criteria for VCI can identify 
subjects with a predominant vascular pathology and little to 
no co-existing significant amyloid pathology. The major 
findings of this study are as follows: first, both criteria 
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show a substantial level of agreement, particularly for the 
diagnosis of probable VCI. Second, for the AHA/ASA cri-
teria, a diagnosis of probable VaMCI and VaD having the 
lowest amyloid positivity was identified after establishing a 
clear relationship with a vascular injury through neuroim-
aging confirmation of having significant CeVD and/or a 
clear history of cognitive decline after a vascular event. 
Furthermore, the exclusion of cases with concomitant cog-
nitive decline before and/or after a stroke identified cases 
with the lowest positivity. Finally, for the DSM-V criteria, 
a diagnosis of probable VaMCI and VaD having the lowest 
amyloid positivity was identified after establishing the 
presence of neuroimaging evidence of CeVD and/or having 
a clear temporal relationship with a vascular event.

The diagnosis of VCI involves two steps—establishing 
the presence of a cognitive disorder and determining that 
this is a direct result of cerebrovascular pathology.16,22,23 
Both criteria follow the same step-wise approach leading to 
excellent agreement. The difference between the criteria 
appeared when diagnosing possible VaMCI and was likely 
due to the different stages in the criteria at which a history 
of a gradually progressive cognitive decline suggesting a 

neurodegenerative disorder was evaluated. In the DSM-V, 
this was assessed prior to neuroimaging evaluation, whereas 
for the AHA/ASA, it was assessed after neuroimaging eval-
uation. This led to more cases being considered as vascular 
in the AHA/ASA criteria than in DSM-V. Notably, all the 
11 cases that were classified as non-VaMCI in DSM-V but 
classified as possible VaMCI in AHA/ASA only had exten-
sive WMH on MRI, which may be due to neurodegenera-
tion rather than direct vascular injury.24,25 Another reason 
for the excellent agreement between both criteria is in the 
determination of a probable level of certainty where empha-
sis on the role of neuroimaging in assessing vascular lesions 
is highlighted.1,2,16,23 Neuroimaging remains to be a crucial 
component of evaluating patients with cognitive decline.26,27 
Objective evidence of significant vascular pathology in the 
brain is typically obtained through computed tomography 
(CT) or structural MRI, with the latter being more sensi-
tive.28 Therefore, the applicability of these criteria is seen in 
clinical and research settings where neuroimaging is read-
ily available. In the present cohort, MRI was performed in 
all subjects which allowed sufficient evaluation for evi-
dence of CeVD. This is also the reason why the sub-item 

Figure 4. DSM-V criteria for probable VaMCI with each item and its corresponding SUVR values.

*All 25 subjects that fulfilled sub-item (b) also fulfilled sub-item (a).
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Figure 5. AHA/ASA criteria for probable VaD with each item and its corresponding SUVR values.

“no neuroimaging available” was not applicable in this 
study. It is possible that the frequencies of possible VaMCI 
and VaD will be increased in situations where MRI is not 
readily available.

Although structural neuroimaging is helpful in evaluat-
ing CeVD, it cannot determine the presence of Aβ, which 
can co-occur with CeVD and contribute to cognitive 
impairment. Previous studies have successfully used PiB-
PET to determine the amyloid positivity in VCI which 
showed that amyloid positivity was approximately 30% for 
VaD and 33% for VaMCI. However, the conclusions were 
limited because these studies only looked at a subset of 
degree of cognitive impairment (MCI or dementia only) or 
a subtype of vascular disease.3,9,10 In addition, these studies 
used different criteria in defining VaMCI and VaD, and 
there was a variety of PET amyloid ligands used. In this 
study, we used PiB-PET to determine whether the AHA/
ASA and DSM-V criteria were able to distinguish which 
diagnostic groups had the least frequency of amyloid PET 
positive cases. We have shown that probable VaMCI (3.8%) 

and probable VaD (15%) had the lowest amyloid positivity 
compared to other diagnostic groups. Moreover, we have 
identified that possible VaD (1.92 (1.35-2.04)) and non-
VaD (1.81 (1.34-2.12)) had high global [11C]-PiB SUVR. 
Examining both criteria suggests that the diagnostic fea-
tures of the diagnosis of probable VCI represent the typical 
presentations of post-stroke dementia, multi-infarct demen-
tia, or strategic infarct dementia. These descriptions are 
consistent with the report that VCI is most commonly due 
to direct ischemic tissue injury, such as multiple or strategic 
macroscopic infarcts.1,2,16 In addition, the number, location, 
and size of the infarct further increase the likelihood that it 
will be associated with cognitive impairment or demen-
tia.29,30 Notably, all subjects in our cohort diagnosed as 
probable VaMCI or probable VaD had lacunes, cortical 
infarcts, or a combination of both. For cases diagnosed as 
possible VCI, the certainty of having a predominant vascu-
lar syndrome is diminished suggesting the presence of 
another disease process causing cognitive deficits. This is 
supported by the current findings of significantly more 
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Figure 6. DSM-V criteria for probable VaD with each item and its corresponding SUVR values.

amyloid positivity in possible VaMCI and possible VaD 
compared to probable VaMCI and probable VaD for both 
criteria. As amyloid positivity for possible VaMCI and pos-
sible VaD range from 26.3% up to 75.0%, it suggests that 
cognitive decline may also be due to other pathologies such 
as α-synucleinopathy, tubulin-associated unit (tau) pathol-
ogy, or transactivation-responsive DNA-binding protein 
(TDP) 43 pathology, aside from amyloid.31,32 These find-
ings highlight the need for an accurate biomarker–based 
dementia diagnosis using PET, cerebrospinal fluid (CSF), 
and blood biomarkers.33 This will help the patients and 
their caregivers understand the prognosis and most impor-
tantly, in the advent of antiamyloid therapy, their eligibility 
for disease-modifying therapy.34,35

Strengths of the study include the use of a cohort that 
consisted of subjects with varying degrees of cognitive 
impairment allowing the comparison of amyloid positiv-
ity across the spectrum of VCI. Second, this study dem-
onstrated that the AHA/ASA and DSM-V criteria, using 

an in vivo assessment of amyloid using PiB-PET, can 
identify cases with mixed pathologies. Finally, this study 
used a novel Aβ PET quantification method that does not 
require parcellation of subject’s MRI, thus allowing eval-
uation of SUVR for subjects with larger strokes, where 
conventional parcellation methods often fail.21 We also 
acknowledge the limitations of the study. First, no neuro-
pathological examinations were performed; hence, we 
were unable to measure other pathologies such as neu-
rofibrillary tangles or Lewy bodies. Second, although 
PIB-PET has shown good correlation with neuropatho-
logical investigations, [11C]-PiB only binds with the 
larger fibrillar and protofibril forms of Aβ, but has weak 
binding to the soluble forms which may be more potent in 
causing cognitive decline.8,36,37 This limits the ability of 
[11C]-PiB to totally “rule out” amyloid pathology. Third, 
the study is limited by its cross-sectional design. The 
sample size in each diagnostic group was not equally dis-
tributed and small in some groups. Finally, the results 
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Table 2. Subject’s SUVR according to criteria classification.

Classification based on AHA/ASA Criteria for VCI

 N Amyloid positive n (%) SUVR, median (IQR) p-value

Probable VaMCI 26 1 (3.8) 1.13 (1.08-1.33) <0.001

Possible VaMCI 30 8 (26.7) 1.18 (1.12-1.53)

Non-VaMCI 45 15 (33.3) 1.20 (1.13-1.71)

Probable VaD 20 3 (15) 1.13 (1.03-1.31)

Possible VaD 15 11 (73.3) 1.81 (1.34-2.12)µ¤

Non-VaD 21 16 (76.6) 1.92 (1.35-2.04)µ¤

Classification based on DSM-V Criteria for VCI

Probable VaMCI 26 1 (3.8) 1.13 (1.08-1.33) <0.001

Possible VaMCI 19 5 (26.3) 1.16 (1.10-1.53)

Non-VaMCI 56 18 (32.1) 1.20 (1.13-1.69)

Probable VaD 20 3 (15) 1.13 (1.03-1.31)

Possible VaD 15 11 (73.3) 1.81 (1.34-2.12)µ¤

Non-VaD 21 16 (76.6) 1.92 (1.35-2.04)µ¤

AHA/ASA: American Heart Association/American Stroke Association; VCI: vascular cognitive impairment; SUVR: standardized uptake value ratio; 
IQR: interquartile range; DSM: Diagnostic and Statistical Manual of Mental Disorders.
Significance values have been adjusted by the Bonferroni correction for multiple tests.
µVersus subjects with Prob VaMCI.
¤Versus subjects with Prob VaD.

were obtained from an Asian memory clinic cohort, limit-
ing its generalizability to the general population. 
Therefore, replication in community and memory clinic–
based studies is needed.

The AHA/ASA and DSM-V criteria for VCI may be 
used in the clinical and research setting to identify patients 
with a predominant vascular pathology and no co-existing 
significant amyloid pathology. Future studies include using 
other emerging modalities to determine the presence of 
other pathologies to further validate these criteria.
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