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Abstract

Introduction: Abnormal brain amyloid beta (Ap) is typically assessed in vivo using global
concentrations from cerebrospinal fluid and positron emission tomography (PET). How-
ever, it is unknown whether the assessment of the topographical distribution of Ag
pathology can provide additional information to identify, among global Ag positive indi-
viduals, those destined for dementia.

Methods: We studied 260 amnestic mild cognitive impairment (MCI) subjects who were
Ap-PET positive with [*8F]florbetapir. Using ['Flflorbetapir, we assessed the percent-
age of voxels sowing Ap abnormality as well as the standardized uptake value ratio
(SUVR) values across brain regions. Regressions tested the predictive effect of Ag on
progression to dementia over 2 years.

Results: Neither global nor regional [*8Flflorbetapir SUVR concentrations predicted
progression to dementia. In contrast, the spatial extent of Ag pathology in regions
comprising the default mode network was highly associated with the development of
dementia over 2 years.

Discussion: These results highlight that the regional distribution of Ag abnormality may
provide important complementary information at an individual level regarding the like-
lihood of Ap positive MCl to progress to dementia.
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1 | INTRODUCTION

Recently, the Imaging Dementia-Evidence for Amyloid Scanning
(IDEAS) study, a large-scale multicenter cohort supported clinicians’
change in patient management or counseling in more than 60% of
participants with mild cognitive impairment (MCI) or dementia as a
result of amyloid beta positron emission tomography (Ap-PET) status
information.! Smaller studies have also supported the use of Ag-PET
for changes in clinical management,? including in specialized centers
evaluating subjects with early-onset dementia.> The use of AS-PET
also extends to clinical trial design: the enrolment of Ag positive MCI
individuals has been used for population enrichment of clinical trials
due to their increased rate of progression to dementia,* to monitor
target engagement, and to select individuals who are most likely to
respond to specific interventions.> However, these studies invariably
used global averaged values to represent Ap pathology, neglecting
information on the topographic extent of brain amyloidosis, which is
the most important advantage of PET in relation to other Ap biomarker
techniques with non-spatial resolution such as cerebrospinal fluid
(CSF).

Previous studies support a link between the regional patterns of Ag
pathology and disease progression. For instance, Af deposition mea-
sured in vivo with PET imaging shows uptake quantitatively and topo-
graphically consistent with pathological descriptions of Ag plaques in
autopsy-confirmed cases of Alzheimer’s disease (AD).6"® Reports have
demonstrated that elevated regional Ag PET retention is associated
with faster progression from MCl to AD dementia,” and Ag-PET can be
used to distinguish between different forms of dementia.? In addition,
several recent studies have demonstrated the value of topographic
staging of Ag pathology using PET.1112 Given the probable imminent
use AB-PET in clinical settings in the United States,! it is important to
determine whether the topographical distribution of Ag-PET uptake
can provide additional insights into probability of imminent clinical pro-
gression and therefore increase the utility of this biomarker in clinical
practice.

Here, capitalizing on the spatial resolution of PET imaging, we
tested the hypothesis that the extent of the Ap abnormality across
brain structures may provide complementary information to predict

progression from Ap positive MCl individuals to dementia.

2 | MATERIAL AND METHODS
2.1 | Database description and study participants

Data used in the preparation of this article were obtained from
the Alzheimer’s disease Neuroimaging Initiative (ADNI) database,
phases ADNIGO and ADNI2 (adni.loni.usc.edu). ADNI was launched
in 2003 as a public-private partnership, led by Principal Investigator
Michael W. Weiner, MD. The primary goal of ADNI has been to test
whether serial magnetic resonance imaging (MRI), PET, CSF, and
clinical assessment can be combined to measure the progression of
MCI and early AD. We assessed 296 cognitively unimpaired (CU)

RESEARCH IN CONTEXT

1. Systematic review: Given the possible use of amyloid
beta positron emission tomography (Ag-PET) in clini-
cal settings, it is important to determine whether the
topographical distribution of Ap-PET uptake can pro-
vide additional insights into probability of imminent clin-
ical progression and therefore increase the utility of this
biomarker in clinical practice.

2. Interpretation: We tested the hypothesis that regional
patterns of Ap abnormality can provide additional infor-
mation regarding probability of clinical progression
from Ap positive mild cognitive impairment (MCI) to
Alzheimer’s disease (AD) dementia. Our results support a
framework in which the topographical information from
Ap-PET imaging is useful: Ap abnormality in the brain’s
default mode network is highly associated with clinical
progression.

3. Future directions: Future clinical trials enrolling Ap posi-
tive individuals could consider the topographical informa-
tion conferred from an AB-PET scan and balance groups
accordingly. Future studies should validate this model

using other available Ag-PET radioligands.

individuals and 168 AD patients with baseline clinical evaluation,
and MRI and [!8F]florbetapir PET imaging. Cognitively unimpaired
individuals had a Mini-Mental State Examination (MMSE) score of 24
or higher and a clinical dementia rating (CDR) score of 0. AD dementia
patients had a MMSE scores lower than or equal to 26, a CDR > 0.5,
and met the National Institute of Neurological and Communicative
Disorders and Stroke—Alzheimer’s Disease and Related Disorders
Association criteria for probable AD.13 All patients with AD dementia
had a positive [18F]florbetapir PET scan.14 Also, we studied 365 single-
or multi-domain amnestic MCI individuals who underwent clinical
evaluation, MRI, and [18F]florbetapir PET imaging at baseline as well as
cognitive and clinical evaluations at 2-year follow-up. MCl participants
had an MMSE score equal to or higher than 24, a CDR of 0.5, subjective
and/or objective memory impairment, normal function in activities
of daily living, and did not meet criteria for AD dementia.13 All were
free of other neuropsychiatric disorders. Detailed information about
the ADNI inclusion/exclusion criteria may be found at www.adni-info.

org.

2.2 | Standard protocol approvals, registrations,
and patient consents

The ADNI study was approved by the Institutional Review Boards of
each participating institution. Informed written consent was obtained

from all participants enrolled in this study.
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2.3 | PET/MRI methods

PET and MRI images were acquired in accordance with ADNI pro-
tocols (http://adni.loni.usc.edu/methods). The images were processed
as previously described.’® In summary, T1-weighted MRI images
were corrected for field distortions and processed using the CIVET
image-processing pipeline. T1-weighted images were non-uniformity
corrected,'® brain masked and segmented using the brain extrac-
tion based on nonlocal segmentation technique.l” Then, images were
co-registered using a nine-parameter affine transformation and non-
linearly spatially normalized to the MNI 152 reference template.
PET images were blurred with a volumetric Gaussian kernel with a
full-width half-maximum of 8 mm. Linear co-registration and non-
linear spatial normalization to the MNI 152 template space were per-
formed using the transformations derived from the PET/T1-weighted
image transformation and anatomical MRI registration for each sub-
ject. [18F]Florbetapir standardized uptake value ratio (SUVR) maps
were generated using the cerebellar gray matter as reference regions.
A global [*8F]florbetapir SUVR value for each subject was estimated
from the averaged frontal, parietal, temporal, and cingulate cortices
based on the literature.18-20 A published global [18F]florbetapir SUVR
of 1.15 was used to determine Ag positivity.1? Using our PET pipeline,
30% of CU were Ap positive using a [18F]florbetapir SUVR thresh-
old of 1.15, which is consistent with ADNI publications.’> The neu-
roanatomical regions in which we investigated regional Ag deposition
in this study were the posterior cingulate, precuneus, lateral temporal,
inferior parietal, medial prefrontal, anterior cingulate, orbitofrontal,
occipital, somatomotor, striatum, and thalamus, based on previ-
ous publications adapted from the Desikan-Killiany-Tourville (DKT)
Atlas.2122

2.4 | Statistical methods

Regressions were performed with R Statistical Software Package ver-
sion 3.1.2 (http://www.r-project.org/). Voxel-wise analyses were per-
formed using MATLAB software version 9.2 (http://www.mathworks.
com) with a novel computational framework, developed to perform
complex statistical operations such as receiver operating character-
istic (ROC) curves, in every brain voxel.23 We compared biomarkers
across groups using voxel-wise t-test and y2 analyses. The paramet-
ric images were corrected for multiple testing using a false discovery
rate (FDR) correction threshold of P < .05. To determine voxel-wise
thresholds for Ap abnormality, we conducted voxel-wise ROC analy-
ses, contrasting [18F]florbetapir SUVR in every voxel between 296 CU
elderly and 168 AD dementia individuals. For the voxel-wise ROC, we
first determined an optimal voxel-wise threshold value for every brain
voxel using the least distance from (0,1) point to the ROC curve con-
trasting CU and AD dementia cases, which provides the best trade-off
between sensitivity and specificity for a diagnosis of AD dementia.2*
Subsequently, the aforementioned voxel-wise thresholds were applied
to the population of Ag+ individuals with MCI, which generated bina-

rized brain maps of Ap abnormality for each individual. Percentage of

Disease Monitoring

abnormal voxels (PAV) was determined for every individual’s region as
the ratio of abnormal voxels to the total number of voxels in a given

region:

Percentage of abnormal voxels (PAV)

_ ( number of abnormal voxels within a region % 100
total number of voxels in the region

Then, logistic regression models were used to evaluate the ability
of region’s Ap PAV values to predict likelihood of developing demen-
tia during the following 2 years, with the probability of progression
being p (progression = 1), accounting for age, sex,2° years of educa-
tion, MMSE score, and apolipoprotein E (APOE) 4 status.26 We used
standardized biomarker z-score values to perform the logistic regres-
sion analysis. Logistic regression determined the risk of progression to
AD dementia over a 2-year time frame (Statistics in Medicine 2009).

log (_1 P ﬁ) = fo + f1(AB PAV index) + covariates + error
Pvalues were interpreted after a Bonferroni correction for multiple

comparisons at P <.05.

3 | RESULTS

Voxel-wise ROC analysis contrasting CU individuals with AD demen-
tia patients determined the thresholds for a diagnosis of AD at every
brain voxel. ROC area under the curve (AUC) values were the highest
in the precuneus, posterior cingulate, lateral temporal, inferior pari-
etal, and medial prefrontal cortices, and the lowest in the somatomo-
tor cortex (Figure 1A). Also, this vowel-wise analysis revealed a wide
range of cortical [18F]florbetapir SUVR thresholds for a diagnosis of
AD, with values ranging from 1.15 to 1.71 (Figure 1B). The highest neo-
cortical SUVR threshold values were found in the precuneus, cingulate,
and ventromedial prefrontal cortices, whereas the lowest were found
in the medial temporal and occipital cortices (Figure 1B). Table 1 sum-
marizes the key characteristics of CU elderly individuals and individu-
als with AD dementia patients.

When examining all individuals with MCl regardless of amyloid-PET
status (n = 365), we observed that amyloid-PET positivity has associ-
ated with a significantly increased risk of clinical progression to demen-
tia over 2 years (odds ratio [OR]: 3.99; 95% confidence interval [CI]:
1.97 - 8.71; P=.0002). Of the 365 amnestic MCl individuals, 206 were
classified as Ap positive (56%; 206/365), of which 60 (29%; 60/206)
progressed to dementia within 2 years. Table 2 summarizes the key
characteristics of the 206 Ap positive MCl individuals. There was no
significant difference in global Ap load between Ap positive MCI non-
progressors ([18F]florbetapir SUVR = 1.413 [standard deviation (SD)
0.15]) and progressors ([18F]florbetapir SUVR = 1.379 [SD 0.24]) to
dementia (student t-test, P =.3246).

Applying the aforementioned voxel thresholds for AD to the A pos-
itive MCI, we found that the regional topographic patterns of Ag abnor-
mality differentiate Ap positive MCI progressors from nonprogressors

at an individual level (Figure 2). Population probabilistic parametric
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FIGURE 1 Areaunderthe curve (AUC) and optimal amyloid beta (Ap) thresholds separating cognitively unimpaired elderly and Alzheimer’s
disease (AD) patients based on voxel-wise receiver operating characteristic curve (ROC) analysis. A, Voxel-wise AUC the ROC values separating
cognitively unimpaired controls and AD subjects based on Ag [18F]florbetapir standardized uptake value ratio (SUVR). Values were the highest in
voxels within the precuneus, posterior cingulate, lateral temporal, inferior parietal, and ventromedial prefrontal cortices. B, Voxel-wise parametric
maps showed [18F]florbetapir SUVR thresholds ranging from 1.15 to 1.71 across the cerebral cortex. The highest SUVR threshold values were
found in the precuneus and cingulate cortices, whereas the lowest were located in the medial temporal and occipital cortices

A: Nonprogressor

M AB abnormality

B: Progressor

M AB abnormality

FIGURE 2 Regional patterns of amyloid beta (Ap) abnormality differentiate A positive mild cognitive impairment (MCI) progressors from
nonprogressors to dementia at individual level. Voxel-wise maps of Ag positivity from two representative amnestic Ag positive MCl individuals: (A)
non-progressor (global [18F]florbetapir standardized uptake value ratio [SUVR]: 1.42, 73-year-old, female, apolipoprotein E [APOE] £4 positive,
Mini-Mental State Examination [MMSE] = 28) and (B) progressor (global [18F]florbetapir SUVR = 1.42, 79 year-old, male, APOE ¢4 positive, MMSE
= 28). Whereas both individuals demonstrated similar global [18F]florbetapir SUVR values, the progressor showed more extensive Ag abnormality

in default mode network regions

maps showed that Ap positive MCI nonprogressors presented a het-
erogeneous pattern of Ap abnormality (Figure 3A). On the other hand,
Ap positive MCI progressors had the highest probability of Ag abnor-
malities concentrated in regions confined to the brain’s default mode
network in the precuneus/posterior cingulate cortex, lateral temporal,
and medial prefrontal cortices (Figure 3B). Voxel-wise t-test showed no
significant differences in baseline [18F]florbetapir SUVR load between
Ap positive MCI progressors and nonprogressors (after FDR correc-

tion at P < .05; Figure 3C). Voxel-wise y2 comparison demonstrated
that Ap positive MCl individuals who progressed to dementia were sig-
nificantly more likely to have Ap abnormality in clusters in the pre-
cuneus/posterior cingulate cortex, lateral temporal, and medial pre-
frontal cortices (after FDR correction at P < .05; Figure 3C).

Logistic regression showed that the Ap PAV index in the poste-
rior cingulate cortex/precuneus, lateral temporal, inferior parietal, and
medial prefrontal cortices was highly predictive of progression to
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FIGURE 3 Amyloid beta (Ap) positive mild cognitive impairment (MCI) progressors were more likely to have Ap abnormality in the default
mode network than nonprogressors. While all Ag positive MCl individuals (progressors and non-progressors) demonstrated similar voxel-wise and
global standardized uptake value ratios (SUVRs), they exhibited different patterns of voxel-wise amyloid positivity. A, Bottom row: amyloid
positive MCl individuals who remained stable over 2 years did not exhibit a consistent pattern of regional Ag positivity. B, In contrast, individuals
who progressed to dementia in a 2-year time frame had higher probability of abnormality in the posterior cingulate/precuneus, lateral temporal,
medial and lateral prefrontal cortices. C, Result of voxel-wise statistical comparisons between Ap positive MCl progressors versus
non-progressors. Top row: there was no significant difference in voxel-wise [18F]florbetapir SUVR between progressors and non-progressors after
correcting for multiple comparisons with a false discovery rate of P < .05. Bottom row: Results of voxel-wise y2 comparing abnormal voxels (coded
as: normal = 0 and abnormal = 1) between Ap positive MCI progressors versus non-progressors. Ag positive MCl individuals who progressed to
Alzheimer’s disease were significantly more likely to have Ap abnormality in large clusters in the posterior cingulate cortex/precuneus, medial
prefrontal cortex, and lateral temporal cortices. Results are corrected for multiple comparisons with a false discovery rate of P < .05

TABLE 1 Sample used to derive voxel-wise cutoffs

TABLE 2 Demographics and key characteristics of the amyloid
beta positive mild cognitive impairment individuals

AD

Characteristics CU elderly dementia Pvalue Characteristics Progressors  Nonprogressors Pvalue

No. 296 168 - No. 60 146 -

Age, years, mean (SD) 71.24(7.25) 74.53 (7.6) <.0001 Age, years, mean (SD) 72.43(6.9) 72.87 (7.28) .69

Female, no. (%) 153(51.6) 83(49.4) .63 Female, no. (%) 89 (43.67) 28 (46.67) 76

APOE €4, no. (%) 86(29) 110 (65.5) <.0001 APOE €4, no. (%) 47 (78) 72(49.31) .07

Education, years, 16.51(2.65) 16.04 (2.66) .07 Education, years, 15.85(2.88)  15.84(2.72) .97

mean (SD) mean (SD)

MMSE score (SD) 28.95(1.32) 22.77 (3.09) <.0001 MMSE score (SD) 27.05(1.73)  27.84(1.72) .004

[*8F]Florbetapir, 1.13(0.24) 1.36(0.18) <.0001 [*8F]Florbetapir, 1.38(0.24) 1.41(0.15) .32

mean SUVR (SD) mean SUVR (SD)
P values indicate the values assessed with independent samples t-tests for P values indicate the values assessed with independent samples t-tests for
each variable except sex and APOE 4, where contingency y2 tests were per- each variable except sex and APOE £4, where contingency 2 tests were per-
formed. formed.

Abbreviations: AD, Alzheimer’s disease; APOE, apolipoprotein E; CU, cog- Abbreviations: APOE, apolipoprotein E; MMSE, Mini-Mental State Exami-
nitively unimpaired; MMSE, Mini-Mental State Examination; SD, standard nation; SD, standard deviation
deviation; SUVR, standardized uptake value ratio
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FIGURE 4 Amyloid beta (Ap) percentage of abnormal voxels, rather than standardized uptake value ratio (SUVR) load, in brain’s default mode
network regions predicts the progression of Ag positive mild cognitive impairment (MCI) individuals to dementia. The dots represent predictive
effects (f estimates) of standardized baseline biomarkers (z-scores) to progression to dementia using logistic regressions. The bars represent
standard errors of f estimates. A, In Ap positive MCl individuals, Ag percentage of abnormal voxels (PAV) index in the posterior cingulate and
precuneus (PCC/Pre), lateral temporal (LT), inferior parietal (IP), and medial prefrontal (MPF) predicted progression to dementia over 2 years. B, In
Ap positive MCl individuals, Ag SUVR did not predict progression to dementia. C, A PAV index accurately separated A positive MCI (MCI Ag+)
progressors from non-progressors. The models were adjusted for age, sex, years of formal education, apolipoprotein E (APOE) £4 status, general
cognitive performance at baseline (Mini-Mental State Examination [MMSE] score), and Bonferroni corrected at P < .05. ACC, anterior cingulate;
Occ, occipital; OF, orbitofrontal; SM, somatomotor; Stri, striatum; Tha, thalamus. ™ P <.0001

TABLE 3 Summary statistics of variables predicting likelihood of
conversion to dementia from amyloid beta positive mild cognitive
impairment individuals over 2 years

Beta

estimate P-value OR  95%ClI
PCC/precuneus Ag PAV index 0.49 005 163 1.17-2.32
Lat temporal Ag PAV index 0.57 .0007 1.77 1.28-2.48
Inf parietal A PAV index 0.45 008 157 1.13-2.2
mPFC A PAV index 0.49 004 162 1.17-2.28
Sex (male) 0.001 .98 101 0.53-1.91
APOE &4 status 1.37 0002 394 1.95-849
Education (years) 0.12 .06 1.13 0.99-1.28
Age (years) 0.001 .97 0.99 0.95-1.05
MMSE score -0.40 <0001 0.67 0.56-7.89

Abbreviations: Ag, amyloid beta; APOE, apolipoprotein E; Cl, confidence
interval; MMSE, Mini-Mental State Examination; OR, odds ratio; PAV, per-
centage of abnormal voxels; PCC, posterior cingulate cortex; PFC, pre-
frontal cortex; SD, standard deviation

dementia among Ap positive MCI individuals (Figure 4A,C). Table 3
summarizes the predictive value of Ag PAV index in the context of other
covariates (age, sex, MMSE, years of education and APOE&4). Aj PAV

index in other brain regions (anterior cingulate, orbitofrontal, occipital,
somatomotor, striatum, and thalamus) did not associate with demen-
tia over a 2-year follow-up. Also, Ag SUVR values did not predict pro-
gression to dementia in these individuals in any tested brain region
(Figure 4B).

4 | DISCUSSION

We showed here that the evaluation of the regional extent of Ag may
provide important information regarding the clinical fate of Ag positive
MClI cases, which has been overlooked by traditional measures of over-
all Ap concentrations. Specifically, our results revealed that although
Ap positive MCI progressors and nonprogressors had similar global
SUVR loads, progressors have a consistent pattern of A abnormalities
concentrated in default mode network hubs, whereas nonprogressors
do not.

We found that the extent of Ap pathology, rather than its load,
across vulnerable brain regions relates to the likelihood of Ap posi-
tive MCl cases developing dementia over 2 years. The negative results
of several disease-modifying therapies that did not consider A posi-

tivity as a population enrichment strategy were used to suggest that
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inclusion of Ap biomarkers for selection purposes is critical for includ-
ing appropriate subjects.2”-28 Indeed, Ap positivity increases the prob-
ability that MCI subjects will progress to dementia and therefore
increases the statistical power of these trials, allowing potential phar-
macological effects to be successfully tested using a smaller num-
ber of individuals.2? To overcome the fact most of Ag positive MClI
individuals do not progress to dementia over a typical clinical trial
period,30 studies have used different techniques to propose more lib-
eral or conservative global Ag PET thresholds, resulting in a constant
trade-off between sensitivity and specificity.2?31 However, although
statistical techniques of threshold optimization have the potential to
increase the probability of patients’ progression to dementia, if two
individuals have the same averaged Ap burden across cortical regions,
they will invariably receive the same Ap classification. Our findings
suggest that the assessment of the extent of Ap abnormality across
brain regions may significantly increase the statistical power of future
disease-modifying trials by helping to select among Ap positive MCI
cases those with the highest likelihood of developing dementia over
2 years.

Global Ap measures using either CSF or PET are considered opti-
mal and equivalent estimates to determine individuals at risk of
dementia.1832-34 |t has been suggested that the regional assessment
of Ap using PET provides little benefit for selecting individuals that are
the most likely to progress to dementia.3> In contrast with the afore-
mentioned literature, our results show a significant predictive effect
of the regional extent of Ap abnormality, which can only be achieved
using techniques with spatial resolution, such as PET. In fact, it is impor-
tant to mention that our results suggest that the aforementioned pre-
diction cannot be obtained by the currently favored approach using
global or regional Ag PET SUVR values, which do not take into account
the spatial extent of Ag pathology in the regions used for the quan-
tification. For example, an Ap positive MCI individual presenting Ap
pathology across the whole extension of the vulnerable brain regions
presented here has a higher probability of developing dementia over
2 years than an individual with Ap pathology concentrated in a subset
of these regions. Differentiation of two such subjects can be achieved
assessing Af pathology regional extent. On the other hand, a global
averaged SUVR composite may not differentiate these two individu-
als if the individual showing Ap pathology concentrated in a subset of
vulnerable regions presents a high Ap load in these regions. In other
words, the assessment of the regional extent of Ap abnormality may
prove to offer complementary information to averaged SUVR load val-
ues regarding the potential for progression of Ag positive MCl individ-
uals to dementia over 2 years.

The question of whether the topographical distribution of Ap
deposits across anatomical structures or the regional selective vul-
nerability drives AD dementia progression has been extensively
debated.3¢ The concept of selective neuronal vulnerability suggests
that certain neurons are intrinsically more vulnerable to the underly-
ing Ag deposition, which would determine AD progression.3¢ Alterna-
tively, the pathogenic spread hypothesis suggests that the progressive
accumulation of Ap aggregates is the determinant factor of the dis-
ease symptoms. In this theory, the pathogenesis of AD occurs from the

Disease Monitoring

movement of Ap deposits across neuronal populations and anatomi-
cal regions.3¢ At first glance, the results presented in this study sug-
gests that topographical distribution of Ag abnormality across anatom-
ical structures drives the progression of AD. However, our results also
suggest that dementia occurs when this Ap abnormality converges on
vulnerable neuronal populations in the brain’s default mode network,
supporting the conceptual framework suggesting that the presence of
Ap in this brain network serving as a hub of neuronal activity is a key
element of AD progression.37-3? Altogether, one may argue that our
results support that the combination of Ag abnormality and regional
vulnerability determines whether Ag deposits associate with dementia
symptoms in AD.3¢

The main methodological strength of this study is the fact that
the results were obtained in a voxel-wise manner and are therefore
free of anatomical assumptions. The main limitation of this study
was the lack of autopsy confirmation of the presence of brain Ap
deposition in our subjects.*? The lack of a replication cohort for the
results obtained in the Ap positive MCI limits the interpretation of
the predictive models presented here. Additionally, because Apg depo-
sition occurs on a continuum, all forms of dichotomization are invari-
ably subject to conceptual and analytical idiosyncrasies and are fur-
thermore likely to vary depending on the analytical method, includ-
ing the Ap-PET imaging agent used. ADNI participants represent a
group of self-selected individuals showing enough motivation to par-
ticipate in a study focusing on dementia. Thus, because these individ-
uals might not represent the general population, it would be desir-
able to replicate our results in a separate population-based cohort.
It is important to emphasize that we aimed to assess here the influ-
ence of the regional patterns of Ap pathology in the progression
from MCI to dementia, rather than determine the method with the
best sensitivity and specificity for clinical progression to dementia,
for which biomarkers of tau and neurodegeneration would need to be
included.

To conclude, our results highlight that the analysis of the regional
extent of Ap pathology might provide important information at an indi-
vidual level to assess the probability of Ag positive MCl individuals des-

tined to develop dementia over 2 years.
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