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Abstract

OBJECTIVE: To investigate the association between discordantloidf§ PET and CSF

biomarkers at baseline and the emergence of téolpgty 5 years later.

METHODS: We included 730 ADNI patrticipants without demer{fi82 cognitively normal,
448 mild cognitive impairment) with baselin€H]Florbetapir PET and CSFpA available.
Amyloid- CSF/PET status was determined at baseline usingblisfied cut-offs.
Longitudinal data was available fof’f]florbetapir (A3) PET (baseline to 4.3+1.9 years),
CSF (p)tau (baseline to 2.0+0.1 years), cognitidmaséline to 4.3+2.0 years), and
[*®F]flortaucipir (tau) PET (measured 5.2+1.2 yeatsrabaseline to 1.6+0.7 years later). We
used linear mixed modelling to study the assoamatietween amyloi¢i- CSF/PET status and
tau pathology measured in CSF or using PET. Aduktig, we calculated the proportion of
CSF+/PET- participants who during follow-up (i) gressed to amyloif- CSF+/PET+,
and/or (ii) became tau-positive based BRJflortaucipir PET.

RESULTS: Amyloid-p CSF+/PET+ (N=318) participants had elevated C3fagdevels and
worse cognitive performance at baseline; while GBE¥- (N=80) participants were overall
similar to the CSF-/PET- (N=306) group. Five yeafter baseline,‘fF]flortaucipir PET
uptake in the CSF+/PET- group (1.20+0.13) did nidted from CSF-/PET- (1.18+0.08,
p=0.69), but was substantially lower than CSF+/PE+48+0.44, p<0.001). Of the
CSF+/PET- subjects, 21/64 (33%) progressed to atipldCSF+/PET+, whereas only one
(3%, difference p<0.05) became tau-positive basefd®s]flortaucipir PET.

CONCLUSIONS: Amyloid-p load detectable by both CSF and PET seems to geece
substantial tau depositio@ompared to participants with abnormal amylpitevels on both
PET and CSF, the CSF+/PET- group has a distinetigbprognosis.



I ntroduction

Amyloid-p plaques and neurofibrillary tau tangles are careid the pathological hallmarks
of Alzheimer's disease (AD).Amyloid-p pathology can be measuréu vivo directly by
qguantifying the fibrillary depositions using positr emission tomography (PET), or
indirectly by detecting the decrease of solubiAn cerebrospinal fluid (CSF). Although
these two measures are sometimes considered iargreablé;* 10-20% cases show
discordant results, especially at earlier stage8f~’ Therefore, it has been proposed that
decreased Py, in CSF without significant tracer uptake on PEE.(amyloidp CSF+/PET-)
marks the pathological beginnings of amyl@idiccumulatiorf:® This provides a powerful
model to study the dynamic changes in amy[pas well as tau pathology during the earliest
stages in the disease course of AD. Although C8Fbtamarkers have been available for
over two decade®, tau PET using radiotracers such &&flortaucipirtt'** has only more
recently been developed. Tau PET offers the unigpportunity to study the spatial
distribution of tau aggregat@s vivo.

An open question to date is whether isolated ardygopositivity in CSF is followed by
significant tau deposition already at this stagewbether it will be subsequent to more
advanced amyloi@-pathology detectable by both modalities (i.e. @88 PET). As tau has
a stronger correlation to neurodegeneration andniteg function than amyloid-
accumulatiort>**this is of high clinical relevance. Furthermordeiter understanding of the
interplay between the AD hallmark pathologies imleaisease stages is crucial for the
timing of interventions, as emerging treatmentd kikiély be most effective when substantial
neurodegeneration has not yet develoBef@ihe aim of this study was therefore to use
multimodal tau biomarkers and cognitive tests toplese the amyloi3 CSF/PET

discordance.

Methods
Participants

Data for this study was downloaded from the Alzlexish Disease Neuroimaging Initiative
(ADNI) website (http://adni.loni.usc.edu/which also includes information about ADNI

inclusion criteria and the procedure of biomarkegusition’® We selected all ADNI
participants, who had at least onéF[florbetapir amyloids PET scan and a CSFB4&



analysis available within one year. The diagnosisest to baseline'§F]florbetapir PET
within one year was used as the baseline diagnivsistal, we included 730-pmementia
subjects without dementia, of whom 282 were cogelgt normal (CN) and 448 had mild
cognitive impairment (MCI) at baseline.

We used Mini-Mental State Examination (MMSE) toesssglobal cognition and composite
z-scores to assess memdrgnd executive functioning. Longitudinal cognitive assessment
was available for 711 (97%) subjects, with a med@low-up time of 4.2 [interguartile
range (IQR): 2.9, 5.9] years. Similarly, a folloy-diagnosis was available for 724 (99%)
participants with a median interval between baselnd follow-up of 4.1 [IQR: 2.2, 5.9]

years.
Standard protocol approvals, registrations, andigat consents

Written informed consent was obtained for all m#pénts, and study procedures were
approved by the institutional re- view board athea the participating centers. ADNI is
listed in the ClinicalTrials.gov registry (ADNI-NCT00106899; ADNI-GO: NCT01078636;
ADNI-2: NCT0123197).

[*®F]florbetapir positron emission tomography

Acquisition and processing of®F]Florbetapir PET using Freesurfer was performed as
described previousli??® At least one follow-up PET scan was available 538 (79%) of
participants with a median follow-up time of 4. QR: 2.1, 5.9] years. We used a neocortical
composite score provided by ADNI consisting of thean uptake in the frontal, cingulate,
parietal and temporal regions. We created starmdduptake value ratios (SUVR) using
whole cerebellum as the reference region and useS8W/R cut-off of 1.11 to determine
binarized amyloid3 status based on PE¥? For longitudinal linear mixed modelling, we
additionally used SUVR values in 34 regions frora esikan-Killiany atlas using (i) the
whole cerebellun?® and (ii) a composite white matter region as refeeeregions, because
the latter has been shown to be more reliablergitadinal analyse$: Finally, we used an
early composite region identified in a recent stadincluding bilateral precuneus, posterior
cingulate, insula, and medial and lateral orbitofab regions) to capture the early

accumulation of amyloidg-



Cerebrospinal fluid

Lumbar punctures were performed as previously de=tf® CSF samples were frozen on
dry ice after collection and transported to the ktP®ledical Center ADNI Biomarker Core
laboratory. Thereafter, 0.5mL aliquots were pregaerd stored in polypropylene tubes at -
80°C. CSF samples were analyzed f@i;Atotal tau (t-tau) and phosphorylated tau (p-tau)
using the AlzBio3 assays (Fujirebio) on the xMARtfdrm (Luminex). In case samples were
reanalyzed, we used the median value of thosetsedulcutoff of 192 pg/mL was used to
determine amyloid status based on C8¥’ Longitudinal CSF analyses were available for
297 (41%) of participants with the median follow4irpe of 2.0 [IQR: 2.0, 2.0] years.

[ *®F]flortaucipir positron emission tomography

[*®F]Flortaucipir PET was performed at each ADNI siteording to standardized protocols.
Images were acquired via 4x5 minute frames fromtd8@00 minutes after injecting ~370
MBq of [**F]flortaucipir. ["*F]flortaucipir PET was available for 253 (35%) peigants and
was performed a median of 5.2 [IQR: 4.2, 6.1] yeaftsr baseline'fF]florbetapir PET,
allowing measuring tau pathology at a significariiier time-point. Of these participants,
110 had one follow-up scan after 1.3 [IQR: 1.0,] 3/éars. We used Freesurfer-defined
Desikan-Killiany atlas regions provided by ADNI thaere created by co-registering the
[*®F]flortaucipir image with a previously parcellateshd segmented magnetic resonance
imaging MPRAGE from the same tii&Thereafter, we created three bilaterally volume-
weighted composite regions to cover the full speotof tau aggregation: entorhinal cortex,
temporal meta-ROI reflecting Braak stage | to IYicluding entorhinal, parahippocampal
cortex, amygdala, fusiform, inferior and middle poral cortices), and Braak stage V and VI
(including wider neocortical areaS)>* Cut-offs (1.39, 1.34, and 1.28 SUVR, respectively)

obtained using a similar PET pipeline were usedetermine 1¥F]flortaucipir positivity>?

Statistical analysis

We selected the first availabi€f]florbetapir PET as baseline amyl§3dPET, and CSF By,

closest in time within one year to th&M]florbetapir PET as baseline CSF. Thereafter, we



created four groups based on the binarized amy@thtus on PET and CSF: concordantly
amyloid-negative (CSF-/PET-), concordantly amylpuakitive (CSF+/PET+), discordantly
amyloid-positive based on CSF (CSF+/PET-) or PESHZPET+). Participant groups were
compared using Chi-squared tests, two samplestst-@sd Wilcoxon Rank-Sum tests.

Statistical analysis was performed using R softwarsion 3.6.3>°

We used linear mixed modelling to investigate Itudinal changes for (i) regional amyloid-
B burden assessed biH]florbetapir PET, (ii) tau pathology assessed [8FG-tau, p-tau
(measured from baseline) antifM]flortaucipir PET (first measured 5 years aftesdime),
and (iii) cognitive measures (MMSE, and ADNI memanyd executive composite scores).
The models included time in years as a continuagble, amyloid3s CSF/PET group, and
an interaction between time*CSF/PET group. All medeso included terms for age and sex.
The models predicting regional amyl@3d?ET and tau pathology based on CSF or PET were
additionally adjusted for MMSE to account for ctiai disease severity. The models
predicting cognitive test results were additionatjjusted for education. We used a random
intercept and a random slope for all models. Wst Belected CSF-/PET- as the reference
group and interpreted the main effect of CSF/PEupgrstatus (CSF-/PET+ and CSF+/PET-)
in the models as difference at baseline, and the/REST group*time interaction term as the
change over time. Thereafter; we repeated thisysisaith CSF+/PET+ as the reference
group. We also tested whether these effects arsistent (i) when using random samples
from the CSF+/PET+ group in order to achieve alsint0%/50% CN/MCI ratio compared
the other groups; or (i) when covarying f&lPOE €4 carriership. We then performed
Kaplan-Meier survival analyses to investigate tesoaiation between amylopl-CSF/PET
status and clinical progression for CN participafiogression to MCI or dementia) and
participants with MCI (progression to dementia). Adlitionally conducted Cox Regression

analyses to obtaipost hodHazard Ratios for each of the amyl§idSF/PET profiles.

Finally, we performed two analyses in CSF+/PET-tipgants only. First, to investigate
subthreshold levels of tau pathology in the amyp@SF+/PET- group, we performed linear
regression models with amylopipathology measured by*F]florbetapir PET (globally as
well as in early accumulating regidnsat baseline as the predictor, with cross-sectitma
pathology measured by either CSF t-tau or p-tabdatline) or the three composite regions
of [*®F]flortaucipir PET (five years later) as the out@nSecondly, we investigated our
hypothesis that progression from amyl@id=SF+/PET- to CSF+/PET+ occurs at a higher

rate than progression to tau-positivity based BR]flortaucipir PET. We calculated the



proportions of CSF+/PET- participants, who (i) dgrithe follow-up period converted into
the CSF+/PET+ group based on the last availabi€]florbetapir PET scan and CSF
analysis, and (ii) whose last availabl@Fflortaucipir PET was positive in any of the 3
composite regions. We compared these outcomesshggdor overlapping 95% confidence
intervals on estimated proportions. Last availadf&]flortaucipir PET was performed a
median of 6.0 [IQR: 5.5, 6.8] years after basetind 0.0 [-2.0, 1.4] years from last available
[*®F]florbetapir PET.

Data availability

All imaging, demographics, and neuropsychologicaladused in this article are publicly
available and were downloaded from the ADNI webgitevw.adni.loni.usc.edu). Upon

request, we will provide a list of ADNI participaigientifications for replication purposes.

Results

Study participants

Of the study participants, 306 (42%) were CSF-/RBU-(11%) CSF+/PET-, 26 (4%) CSF-
/PET+ and 318 (44%) CSF+/PET&haracteristics were overall similar between CBET/-
and the two discordant groups. Participants inG&&+/PET+ group were older at baseline
and at symptom onset, had a higher proportiolABDE &4 carriers, were more often
diagnosed with MCI, had lower cognitive scores,hbigCSF (p)tau levels at baseline and
higher [°Flflortaucipir PET uptake five years latéfable 1; also data available from Dryad,
Table 2, https://doi.org/10.5061/dryad.c59zw3r49

Accumulation of amyloig-

First, we assessed regiondfHJflorbetapir patterns across groufBSigure 1; also data
available from Dryad, Table 3, https://doi.org/10.5061/dry&®zw3r49. Although the
CSF-/PET+ group had more tracer uptake at basdhae CSF-/PET-, they did not
accumulate significantly more amylofdever time on PET. Over time, CSF+/PET- group
had widespread increase of tracer uptake compare@S3F-/PET- irrespective of the
reference region. Additionally, CSF+/PET- had dligimore tracer uptake at baseline than



CSF-/PET-. These findings were consistent when rgovg for APOE ¢4 status (data
available from Dryad, Figure 5, https://doi.org8@61/dryad.c59zw3r49

Longitudinal trajectories of tau and cognition

Next, we investigated longitudinal trajectoriegad pathology (CSF and PET) and cognition
(Figure 2; also data available from Dryad, Table 4,
https://doi.org/10.5061/dryad.c59zw3j49Compared to amyloifl- CSF+/PET+ group,
participants with discordant CSF/PET amyl@idstatus had at baseline significantly lower
levels of CSF t-tau and p-tau measures (both p40.@dd better cognitive test scores
(MMSE: p=0.001 for CSF+/PET-, p=0.201 for CSF-/PETmemory. both p<0.001;
executive functioning: p=0.010 for CSF+/PET-, p€dl.0or CSF-/PET+). Longitudinally,
participants in both CSF/PET groups showed slowelige in cognitive test scores (all
p<0.001 for both), compared to the CSF+/PET+ grdufi]flortaucipir PET was first
performed 5 years after baseline. Participantsaitin loliscordant CSF/PET groups had less
[*®F]flortaucipir uptake in entorhinal cortex (both(p€01), temporal meta-ROI (p<0.001 for
CSF+/PET-, p=0.006 for CSF-/PET+) and Braak V/\AE®02 for CSF+/PET-, p=0.274 for
CSF-/PET+) compared to CSF+/PET+. Longitudinalliscdrdant CSF/PET groups had
lower rates of increase in°Flflortaucipir uptaké in temporal meta-ROI (p=0.016r
CSF+/PET-, p=0.031 for CSF-/PET+) and Braak V/VImpmsite areas (p=0.022 for
CSF+/PET-). CSF+/PET- participants additionally hatl baseline worse executive
functioning than participants in the CSF-/PET- gro(p=0.034). group. The CSF/PET
discordant groups were otherwise similar to CSFFARPEhese findings were consistent when
drawing random samples from the CSF+/PET+ grouprder to achieve a 50/50 CN/MCI
ratio in CSF+/PET+ group and when covarying ARPOE ¢4 status (data available from
Dryad Table 5 and 6, respectivelyttps://doi.org/10.5061/dryad.c59zw3r49).

Clinical Progression

Next, we investigated the association between adWloCSF/PET status and clinical
progression using Kaplan-Meier estimates and Cgxession analysg$igure 3; also data

available from Dryad, Table 7, https://doi.org/XW6%/dryad.c59zw3r49). Progression from
MCI to dementia occurred less often in amylBi€&GSF+/PET- (7%, hazard ratio [HR]= 0.10
[0.03, 0.32], p<0.001) and CSF-/PET- (8%, HR= 0[QD6, 0.20], p<0.001) participants,



compared to the CSF+/PET+ (48%) group. Similarl €M participants, clinical progression
to MCI or dementia occurred most often in CSF+/PEB8%), compared to CSF-/PET-
(12%, HR= 0.33 [0.18, 0.62], p<0.001), CSF-/PET%%i HR= 0.42 [0.10, 1.77], p=0.236),
CSF+/PET- (21%, HR= 0.55 [0.24, 1.22], p=0.141). paticipants with amyloi@- CSF-

/PET+ progressed to dementia.

Replication involving only participants with availe [*°F]flortaucipir PET

We repeated the previous analyses involving only #3 participants with available
[‘®F]flortaucipir  PET  (data  available = from  Dryad, Tabl 8-10,
https://doi.org/10.5061/dryad.c59zw3r49). The d#eof amyloidfp CSF/PET groups on
regional [°F]florbetapir uptake (Figure 6 and Table 11 frony&at), trajectories of CSF tau
and cognition (Figure 7 and Table 12 from Dryad)l a@finical progression (Figure 8 and

Table 13 from Dryad) were consistent with the afoeationed findings in the full sample.

Associations between amylgidand tau in CSF+/PET- participants

We then assessed whether continudB]florbetapir uptake in the subthreshold range is
correlated with tau measures in the amyRiGSF+/PET- grougFigure 4). [*°Fflorbetapir
tracer uptake globally and in early accumulatingjors was associated with higher baseline
CSF t-tau (p=0.001 and p=0.003), and higH&F]flortaucipir uptake in entorhinal cortex
(p=0.003 and p=0.010) and marginally in the tempmeta-ROI (p=0.062 and p=0.091).

Accumulation of amyloig-and tau in CSF+/PET- participants

Finally, we investigated whether CSF+/PET- paraais progress to CSF+/PET+ or become
tau-positive first. Based on the last availaBfJflorbetapir amyloidg PET scan and CSF
ABa42 analysis, 21/64 (33%) of the baseline amylpi@SF+/PET- participants progressed to
CSF+/PET+. Of 34 CSF+/PET- participants witfF[flortaucipir PET available, 11/34 (32%
[95% confidence interval: 17%, 48%]) progresseC®F+/PET+, but only one (3% [95%
confidence interval: -3%, 9%], difference in projpams p<0.05) turned tau-positive based on
entorhinal or temporal meta-ROI regions, and nan8riaak V/VI. For comparison, 2/123
(2%, p=1.00) of amyloi¢e CSF-/PET-, 0/16 (0%, p=1.00) CSF-/PET+, and 47/80
CSF+/PET+ (59%, p<0.001) were tau-positive baseldstravailablefF]flortaucipir PET.



Discussion

We investigated the association between discor@&H%/PET amyloid3 biomarkers on tau
pathology and clinical progression. Our main figdinvas that although amylofdl-
CSF+/PET- participants showed longitudinal accummaof amyloidf based on PET, they
had significantly less tau pathology based on H®8F at baseline and®F]flortaucipir 5
years later compared to participants with CSF+/PRifyloid{ status. Similarly, discordant
amyloid{f3 status was associated with better cognitive ouécamd a lower risk of clinical
progression than CSF+/PET+. We also showed thahgldollow-up, CSF+/PET- subjects
frequently progressed to amylopdCSF+/PET+, whereas only one participant reached th
threshold of tau-positivity based offf]flortaucipir PET. Finally, we showed a correlatio
between tau measures and global amyfoidRET tracer uptake, indicating possible
subthreshold accumulation of AD pathology in CSEHP subjects. Taken together, our
findings suggest that CSF+/PET- amyl@idstatus is associated with a distinctly better
prognosis than CSF+/PET+, and that a sufficientlaithp load detectable by both CSF and

PET seems to precede significant tau deposition.

Using both CSF tau measures antFfflortaucipir PET we found that participants with
discordant CSF/PET amyloftlstatus had less tau pathology than CSF+/PET+ athf|o
and comparable tau load as observed in concoraayibal-f negative participants. It has
been proposed that CSF+/PET- status can be causdtiSB A3;, being able to detect
amyloid{$} at an earlier stage due to the decrease of soAfhjein CSF preceding fibrillary
depositions visualized by PET. This is supportedhigher rates of CSF+/PET- compared to
CSF-/PET+ across several studiés® Previous longitudinal PET studies have shown that
subjects with CSF+/PET- amylofiistatus show significant accumulation of amylpidver
time2%% We replicated this finding in our study, furthempporting the notion that
CSF+/PET- amyloid} status identifies the beginnings of amyl@idccumulation. Although
participants with CSF-/PET+ amylopi-status had higher*F]florbetapir tracer uptake at
baseline, they did not show significant accumutatid amyloidf over time. Combined with
the lack of clinical progression in this group, dbeobservations suggest that isolated
amyloidf3 PET positivity might be caused by non-specificérauptake in the white matter,

processing errors or other unknown facfor;em CSF+/PET- participants, the lack of



substantial tau pathology based on CSF tau meaatibeseline and on®F]flortaucipir PET
five years later, accompanied by lack of cognitieeline and clinical progression, suggests
these subjects have a distinctly more favorablgmosis than subjects with CSF+/PET+.
This is likely caused by the remarkably slow cowEAD, which is characterized by gradual
accumulation of pathology over tifi&** Accounting for the more benign prognosis of
CSF+/PET- subjects is important for the timingutiife interventions at the earliest stages of

AD pathology.

Current hypothetical biomarker models suggest deatimulation of amyloig- pathology is
followed by detectable cortical tau pathology, ®duently leading to neurodegeneration and
cognitive declinéd?*® Although it has been proposed that CSF+/PET- ifovied by
conversion to CSF+PET¥* the exact timing of CSF+/PET- status in regardthat
timeline, in particular towards accumulation of ,t&Iunknown. We found that within five
years, one third of the CSF+/PET- participants peged to CSF+/PET+, whereas at that
time only one participant exhibited suprathreshedaly to intermediate stage tau pathology
based on fF]flortaucipir PET and none showed widespread neimad uptake (i.e. Braak
stage V/VI regions). This finding has at least timtplications. First, as the majority of
CSF+/PET- participants did not progress to CSF+APwithin 5 years, this indicates that in
the majority of cases the CSF+/PET- amylpictatus lasts for several years. Second,
accumulation of sufficient: amyloif-detectable by both CSF and PET seems to precede
significant accumulation of tau patholo@{® However, we also found a correlation between
baseline regional amyloig-PET and tau pathology in the CSF+/PET- group, ssijog that
there already might be interaction present betvageyloid{ and tau. This supports previous
work, emphasizing the importance of consideringls@shold accumulation of pathology to

better understand disease mechanisms of earlyimioatistages of A ™°

Our study has some limitations. Although ADNI iseoof the largest cohorts with both
available amyloid3 PET and CSF analysis, only a relatively small nemtf participants
with discordant CSF/PET amylojtl-status were available. Second, our main outcome
measures of tau pathology based on CSF and PET agsessed at different time-points.
Although that reduces the direct comparabilityledde findings, they also complement each
other and allow to measure tau pathology both aelbge and several years later.
Additionally, relatively short follow-up periods wee available for both CSF tau measures
and [®F]flortaucipir PET. Therefore, it is possible, thaith longer follow-up periods,
subjects with discordant amylofistatus might show diverging trajectories compdcethe



CSF-/PET- group. Our interpretation of the studuldaalso be afflicted by the possibility
that CSF+/PET- status might reflect a differenttgpé of AD, although no evidence for that
exists. Finally, cut-offs of biomarkers as well @efining amyloidp PET status based on
global SUVR are important considerations when eatatg these results. As suboptimal cut-
offs might result in misclassificatioll,we used applied widely used and validated cut-offs
for both PET and CSF.

In conclusion, our findings indicate that a suffici amyloidp load detectable by both PET
and CSF seems to precede substantial tau deposstidnects with CSF+/PET- amylof-
profile are at a significantly earlier clinical armological disease stage than those with
CSF+/PET+, and have a distinctly better prognosm fat least five years.
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Table 1. Study participants

CSF-/PET- CSF+/PET- CSF-/PET+ CSF+/PET+
n (%) 306 (42) 80 (11) 26 (4) 318 (44)
Sex, male (%) 161 (53§ 48 (60¥ 6 (23)*°° 165 (52%
Age (mean (SD)) 72 (77 72 (8) 71 (6 74 (71
Education (median [IQR]) 17 [14, 18] 16 [16, 18] 16 [14, 18] 16 [14, 18]
APOE ¢4 carriership (%) 53 (17§° 32 (40§"” 8 (31 203 (64)°°
Diagnosis, MCl (%) 155 (515 41.(519 13 (50§ 239 (75)%°

[*®F]flor betapir PET composite SUVR (median [IQR]) 1.01[0.98, 1.04f° 1.05 [1.00, 1.08f° 1.15[1.13, 1.19F° 1.36[1.26, 1.49F°
CSF A (median [IQR]) 232 [213, 249]°C 164 [149, 181]“® 214 [204, 243]*° 136 [121, 154]°C

Cognitive test scores (basaline):

MM SE (mean (SD)) 28.8 (1.4Y 28.8 (1.4Y 28.6 (1.6) 28 (1.8)°
ADNI memory composite (mean (SD)) 0.90 (0.68j 0.76 (0.64) 1.09 (0.48 0.30 (0.71)%¢
ADNI executive composite (mean (SD))  0.85 (0.855° 0.55 (0.74)<° 1.13 (0.77%° 0.27 (0.86)"¢
CSF tau measur es (basdline):
CSF t-tau (median [IQRY]) 53 [42, 68 55 [39, 76 57 [48, 74} 93 [68, 1355
CSF p-tau (median [IQR]) 25 [20, 35} 2419, 37} 26 [21, 43 47 35, 651°°

[*®F]flortaucipir PET (5 yearslater):
Entorhinal SUVR (median [IQR]) 1.12[1.06,1.17  1.13[1.08,1.19] 1.11[1.06,1.1%] 1.40[1.21, 1.61F°
Temporal meta-ROI SUVR (median [IQR]) 1.18[1.13,1.23] 1.18[1.15,1.23] 1.18[1.16,1.24] 1.36[1.22, 1.58F°
BRAAK V and VI SUVR (median [IQR]) 1.06 [1.02, 1.16 1.08[1.01,1.16] 1.11[1.07,1.17] 1.16[1.06, 1.25F

A,B,C,D indicate differences (p < 0.05) from otlggoups: A — difference from CSF-/PET-; B — diffecenfrom CSF+/PET-; C — difference
from CSF-/PET+; D — difference from CSF+/PET+. Bemediagnosis was either cognitively normal or andognitive impairment (MCI).
Cognitive test scores were compared while adjusbn@ge, sex and education. False discovery FdR] correction was used to account for
multiple comparison. SUVR - standardized uptakeeahtios.



Figure 1. Accumulation of amyloifli- measured by ‘fF]florbetapir positron emission

tomography

Results obtained from linear mixed models, with ¢bhéors indicating3-coefficients relative
to the CSF-/PET- group. The three sections showdifference between the group of interest
(CSF+/PET-, CSF-/PET+ or CSF+/PET+) and CSF-/PHhe first column shows thp-
coefficient for the baseline effect of the CSF/RiEdup when using whole cerebellum as the
reference region. The second and third columns shevi-coefficients for the interaction
between CSF/PET group and time as the longitudihahge when using whole cerebellum
or composite white matter as the reference, resgdet Only regions with p<0.05 are

shown. Image was created using the ggseg packdge in
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Figure 2. Longitudinal trajectories of tau pathgl@nd cognition

Results obtained from linear mixed models invesitigathe effect of amyloig- CSF/PET
discordance o\ tau pathology assessed by CSF t-tau and pBaauy pathology based on
regional [®F]flortaucipir PET, andC cognitive trajectories measured by MMSE, ADNI
memory and executive composite scores. CSF tauassessed from baseline to median 2.0
years; {®F]flortaucipir PET was first performed a mediansa® years after baseline and was
followed up a median of 1.3 years later; cognittests were assessed at baseline, and
followed up for a median of 4.2 years. Differenceni CSF+/PET+ is illustrated by black
triangles (for CSF+/PET-) or circles (for CSF-/PETiith the number of symbols indicating
statistical difference (one: p<0.05; two: p<0.0free: p<0.001). Symbols on the left side of a
plot show difference in intercept (main effect SSIIJPET group in the model), and symbols
on the right side show a difference in slope (itéon between CSF/PET group and time).
CSF+/PET- participants also had at baseline waxsewive functioning than participants in
the CSF-/PET- group (p=0.034). Image was createdjuke ggeffects package in R.
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Figure 3. Kaplan-Meier curves for clinical progriess

Results obtained from the Kaplan-Meier estimateestigating the association between
amyloidf CSF/PET profile and clinical progression for CNt#pants (progression to MCI
or dementia, A) or participants with MCI (progressito dementia, B). Tables below the

figures report per year the number of participavith available follow-up data.
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Figure 4. Correlation between baselitfETflorbetapir PET and tau pathology based on CSF
and PET

Plotted is the association betweéfF[florbetapir PET, based oA total composite ané
early accumulating regions composite on the x aaig] cross-sectional tau pathology,
measured by either CSF t-tau or p-tau at baselififfjflortaucipir PET median of 5.2 years
after baseline on the y axis?And p values are reported from the from linearagsjon
models, which were also adjusted for the times betmbaseline'{F]florbetapir PET and the

outcome modality.
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