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Abstract

INTRODUCTION: Comparison of tau (flortaucipir) positron emission tomography (FTP-PET) to
autopsy is important to demonstrate the relationship of FTP-PET to neuropathologic findings.

METHODS: Autopsies were performed on 26 participants who had antemortem FTP-PET. FTP-
PET standardized uptake value ratios (SUVr) were compared to autopsy diagnoses and Braak
tangle stage. Quantitative tau burden was compared to regional FTP-PET signal.

RESULTS: Participants with Braak stages of 1V or greater had elevated FTP-PET signal. FTP-
PET was elevated in participants with Alzheimer’s disease. An FTP-PET SUVr cut-point of 1.29
was determined to be optimal. Quantitative measurements of hippocampal and temporal lobe tau
burden were highly correlated to FTP-PET signal (rho’s from 0.61 to 0.70, p < 0,002).

CONCLUSIONS: Elevated FTP-PET reflects Braak IV or greater neuropathology. Participants
with primary age-related tauopathy and hippocampal sclerosis did not show elevated FTP-PET
signal. Secondary neuropathologic diagnoses of Alzheimer’s disease neuropathologic change can
lead to borderline elevated FTP-PET signal.
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Introduction

Post-mortem studies in Alzheimer’s disease (AD) have classified six consecutive Braak
tangle stages describing the regional deposition of hyperphosphorylated tau protein over the
course of the disease [1, 2]. Braak tangle staging is strongly associated with cognitive
impairment [1, 3-6] and is a core element of the neuropathologic features of the diagnosis of
AD [7, 8].

Tau positron emission tomography (tau-PET) imaging allows study of tau neuropathology /n
vivo [9-11] and initial studies have shown that tau-PET correlates with AD neurofibrillary
tangles /n vitro[12]. In aging, tau-PET signal has been described to occur in the medial
temporal lobe as well as in extra-temporal areas of the brain [13] and increases in these
regions in longitudinal studies [14].

The composition of fibrillar tau differs across tauopathies, [15] engendering challenges for
tau-PET imaging. PET imaging with flortaucipir (FTP) has shown highly sensitive binding
affinity to tau in AD patients [16, 17]. FTP “off-target” binding has been reported in entities
not considered to be associated with tau accumulation such as neuromelanin and the choroid
plexus [12, 18]. To date only single case studies of /n vivotau-PET compared to autopsy in
various tauopathies have been reported [18-21]. Of these, one postmortem AD case with
correlation with FTP-PET has been published [22]. Validating FTP-PET binding with
neuropathology is important and more data is needed to rigorously assess the utility of this
technology. Therefore, our goals were to: 1) evaluate the association of FTP-PET and
neuropathologic diagnoses at autopsy; 2) evaluate the association of FTP-PET and Braak
tangle stage at autopsy; and 3) compared regional quantitative FTP-PET findings to
quantitative immunohistochemistry.

2.0 Materials and Methods

2.1 Participants

Participants were part of the Mayo Clinic Study of Aging (MCSA) or Mayo Clinic
Alzheimer’s Disease Research Center (ADRC) as described previously [14]. All participants
or designees provided written consent with approval of Mayo Clinic and Olmsted Medical
Center Institutional Review Boards. There were 1293 participants enrolled between April,
2015 and September, 2018. 28 who died sequentially in this group were eligible for
evaluation. Of these, 26 had full clinical evaluations including cognitive assessments, FTP-
PET and MRI within 3 years of death (average 15 months) and complete neuropathologic
evaluations. Antemortem clinical information including age of onset of cognitive symptoms,
education, and Mini-Mental State Examination (MMSE) score [23] were assessed in all 26
during study visits. The MMSE and clinical data at the time of last imaging prior to death
were used in statistical analyses. 8/26 participants were too impaired to complete MMSE in
conjunction with the imaging testing most proximal to death, and in these, MMSE data
available from the most recent prior visit was reported. All cognitive tests were administered
by experienced psychometrists and supervised by board certified clinical
neuropsychologists. Categorical clinical diagnoses are described in the supplemental
materials (Supplemental Methods).
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2.2 Neuroimaging methods

PET/CT was performed and regionally assessed as reported previously [13] (see
supplemental methods). FTP-PET data with and without partial volume correction (PVC)
employing the two compartment method were obtained as previously described [24].
Amyloid PET imaging with Pittsburgh compound B (PiB) as previously described [25] was
available for descriptive comparison on all but one of the AD participants.

Median SUVTr values from ROIs in each participant’s MRI atlas template were extracted.
Analysis was performed on an FTP-PET meta-ROI that has previously been shown to
accurately capture within subject tau signal for longitudinal evaluation and have a broad
dynamic range across the normal to pathological aging to AD dementia spectrum [14, 26].
This meta-ROI included the amygdala, entorhinal cortex, fusiform, parahippocampal, and
inferior temporal and middle temporal gyri. Analysis of entorhinal cortex as a single ROI
was also performed. The FTP-PET ROI median values were normalized to cerebellar crus
(bilateral crus, 1-2) to calculate regional standardized uptake value ratios (SUVr)[13]. Data
with and without partial volume correction (PVC) were evaluated. Correlative analysis of
quantitative immunohistochemistry (IHC) and regional FTP-PET signal was performed in
three ROIs defined by the MRI brain atlas (hippocampus, middle temporal, and superior
temporal) that were sites of probable early tau involvement, were all sampled at autopsy, and
were included in an automated image/autopsy-tissue correlation program we previously
developed [27]. These ROIs were side-matched to respective tissue regions sampled.

To assess the correlation of different regional PET analysis methods with neuropathology,
separate descriptive analyses were done for FTP-PET with cortical gray matter (GM) or gray
matter plus white matter (GM+WM) region sampling; and with or without partial volume
correction. Imaging correlation to neuropathologic schemes was done for the FTP-PET
meta-ROI and entorhinal cortex ROI.

2.3 Neuropathology methods

Standardized neuropathologic examination and brain sampling was performed according to
the CERAD protocol[28]. Tissue samples were paraffin-embedded and routinely stained
with hematoxylin and eosin and a modified Bielschowsky silver stain.
Immunohistochemistry was performed using antibodies to phospho-tau (AT8;1:1000;
Endogen, Woburn, MA), Ap (6F/3D;1:10; Novocastra VectorLabs, Burlingame, CA), and a-
synuclein (LB509;1:200 dilution; Zymed, San Francisco,CA). Using recommendations from
the National Institute on Aging-Alzheimer’s Association (NIA-AA) guidelines [7, 8], the
AT8 immunostained sections were used to assess Braak tangle stage and neuritic plaque
score. Argyrophilic grains were detected with Bielschowsky and AT8
immunohistochemistry, supplemented by 4R tau immunohistochemistry, as needed. A
immunohistochemistry in the neocortex, hippocampus, basal ganglia and cerebellum was
used to assign Thal amyloid phase as: Phase 1- neocortex; Phase 2-CAl/subiculum; Phase 3-
basal ganglia or dentate fascia of the hippocampus; Phase 4-midbrain or CA4 of the
hippocampus; and Phase 5-cerebellum. The presence of cerebrovascular disease was
assessed by presence of white matter rarefaction or cribriform change in the basal ganglia, or
both, in association with marked arteriolosclerosis or atherosclerosis, with or without
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presence of microinfarcts, lacunar (<1-cm) infarcts, or larger infarcts. APOE genotyping was
performed antemortem from DNA extracted from blood samples according to standard
protocols.

Participants were assigned the neuropathologic diagnosis of AD if they had a Braak tangle
stage of = IV and had at least a moderate neuritic plaque score. Participants were defined as
pathological aging [29] (also referred to as Alzheimer changes insufficient to diagnose AD)
if they had a Braak tangle stage of 11l or less, at least a moderate diffuse plaque score, and no
more than a moderate neuritic plaque score. Cases were defined as senile change if they had
a Braak tangle stage of Il or less, at least sparse diffuse plaques, and no neuritic plaques. To
facilitate translation of our findings, senile change and pathological aging cases were re-
assigned as primary age-related tauopathy (PART) if they met published criteria — Braak
tangle stage I-1V and Thal amyloid phase 2 or less[30]. Definite PART was defined by Thal
amyloid phase 0, whereas probable PART cases could have some amyloid pathology present
(Thal phase 1-2). Frontotemporal lobar degeneration with TDP-43 [31] corticobasal
degeneration (CBD) [32], progressive supranuclear palsy [33], and globular glial tauopathy
(GGT) [34] were diagnosed according to recommended criteria. Lewy body disorders were
classified neuropathologically based on the distribution and severity of Lewy bodies and
neurites as: diffuse (neocortical) (DLBD), transitional (Limbic) (TLBD), brainstem-
predominant (BLBD), amygdala-predominant (ALB), or olfactory bulb only, according to
standard criteria [35, 36]. Hippocampal sclerosis of a TDP-43 etiology was diagnosed as
previously described [37].

We utilized a research-based rubric that balances severity, commonality and rarity of a
disorder, without influence of the clinical phenotype to determine primary and secondary
pathology. For example, advanced AD pathology takes precedent over co-existing a-
synucleinopathies. Milder AD pathology, however, would be secondary to a more severe
presentation of an a-synucleinopathy — an example would be participant #22. Vascular
disease would be secondary to a more advanced presentation of AD pathology. However,
primary tauopathies, which rarely coincide with advanced AD are considered as primary.
Common age-related tauopathies are considered as secondary, as these are considered a co-
existing pathology.

Quantitative analysis of immunohistochemical tau burden was performed using digital
pathology methods. PHF-1 was previously identified to relate more closely to FTP
autoradiographic binding than CP13, which is a phospho-tau antibody similar in profile to
AT8 [12]. Thus, we additionally performed PHF-1 immunohistochemistry (1:1000 mouse
monoclonal anti-phospho-serine 396/404 tau, from Peter Davies) on the temporal cortex
(middle and superior) and posterior hippocampus for quantitative tau burden measurement.
Slides were scanned using the high-throughput ScanScope AT2 (Leica Biosystems, Buffalo
Grove, IL). Slides were annotated using ImageScope software (Leica Biosystems, Buffalo
Grove, IL) and analyzed using a custom-designed color deconvolution macro. The output
was a percentage of immunopositive staining per area traced to represent the percent tau
burden for each tissue region.
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2.4 Statistical Analyses

Correlations between SUVTr in the FTP-PET meta-ROI and Braak tangle stage were
computed using Spearman’s rank correlation coefficient (rho). A similar analysis was
performed for entorhinal cortex. An ROC analysis was performed on meta-ROI and
entorhinal FTP-SUVTr to identify the optimal cut-point for separating AD spectrum diagnosis
(AD/PA) as a primary or secondary pathology diagnosis from the non-AD spectrum
neuropathologic diagnoses [38]. The optimal cut-point was identified as the point
maximizing the Youden function which is the difference between the true positive (TPR) and
false positive rate (FPR) over all possible cut-point values [39]. A 95% confidence interval
on the cut-points were computed using 2000 stratified bootstrap replicates. Sensitivity and
specificity with 95% confidence intervals were computed to assess the performance of the
cut points.

Tau percent burden from IHC quantification was correlated to FTP-PET SUVr measures
using Spearman’s rank correlation coefficient (rho). Hippocampus, middle temporal, and
superior temporal regions were used in the IHC correlation. Scatterplots between SUVr and
tau burden were constructed and included local regression curves with 95% confidence
bands (shaded). Local regression was used as a non-parametric approach for generating
smooth curves by fitting multiple regressions in a local neighborhood points (X,y) where X is
SUVrandy is tau burden (%PHF-1).

All analyses were performed using R Statistical Software (v3.4.1) employing the pROC
package for ROC analyses.

3.0 Results
3.1 FTP-PET Imaging and Autopsy Participants

The participant demographics by neuropathologic diagnoses are shown in Table 1.
Individual participant data are shown in Table 2. Autopsy diagnoses included AD (n=11,
participants 1-11), pathological aging (n=1, participant 12), globular glial tauopathy (n=1,
participant 13), PART (n=3, participants 14-16), LBD (n=9, participants 17-25), and
hippocampal sclerosis-TDP (n=1, participant 26). There were 16 men and 10 women. While
8 participants were clinically normal, all participants had some detectable neuropathology.
The primary neuropathologic diagnoses considered to be in the AD spectrum were AD and
pathological aging. AD participants had more severe cognitive deficits (average MMSE 18)
and all had abnormal amyloid PET.

3.2 FTP-PET Relationship to Autopsy Diagnosis and Braak NFT stage

The distribution of SUVTr for different primary neuropathologic diagnoses is shown in Fig. 1.
We determined that the optimal meta-ROI and entorhinal tau SUVr cut-points were 1.29
(bootstrap confidence interval of 1.28, 1.40) and 1.27 (bootstrap confidence interval of 1.22,
1.41) respectively when analyzing the data in gray and white matter (GMWM) and with no
partial volume correction. This optimal meta-ROI threshold had a sensitivity and specificity
of 87% and 82% to identify AD-spectrum primary or secondary diagnoses (Supplemental
Table 1). Those with Braak tangle stages of 1V or greater were all FTP-PET positive based
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on a threshold of 1.29 (Fig. 2). Performing the same comparisons using only the entorhinal
cortex produced very similar results (Supplemental Figure 1 and Figure 2). The cut-point
varied minimally when using partial volume correction or GM only (Supplemental Table 1).
All participants in the AD spectrum had an abnormal SUVr except for the pathological
aging participant. The AD participant with the lowest tau SUVr (1.3) was considered
positive at the threshold of 1.29 while the PART participants were negative(SUVTr values of
1.27,1.25, and 1.14). LBD participants were sometimes FTP-PET positive (3/9). The
hippocampal sclerosis-TDP participant (SUVr of 1.26) was negative at the optimal
threshold. Participants with no primary neuropathologic diagnosis of AD that had elevated
FTP-PET signal sometimes had a secondary neuropathologic diagnoses in the AD spectrum.
This included participant 22 (TLBD) with a secondary neuropathologic diagnoses of AD
and participant 18 (DLBD) with a secondary diagnosis of pathological aging (SUVr of 1.37
for both). Participant 13 with an SUVr of 1.39 had a GGT primary diagnosis (Braak 0) and a
secondary diagnosis of HpScl-TDP. FTP-PET signal elevation in this case represented FTP
uptake in 4R tau (Supplemental Figure 3). A DLBD participant with a secondary diagnosis
of senile change had an SUVr of 1.37 (participant 17). The sole participant with a primary
neuropathologic diagnosis of pathological aging (Braak I) and had an FTP-PET SUVr of
1.15.

3.3 FTP-PET correlation with quantitative tau IHC measurement

Quantitative histologic analyses demonstrated moderately strong correlations between FTP-
PET SUVr in temporal regions (hippocampus, middle temporal and superior temporal)
compared to quantitative measurement of tau burden (Fig. 3 A; rho’s from 0.61-0.70, p <
0.002). Several of the tissue samples had a tau burden in the range of 5% or less. To
facilitate interpretation, we provided graphical analyses using both raw (Fig. 3 A) and log
scale (Fig. 3 B) to give a descriptive sense of the relationship with low tau.

3.4 FTP-PET Image Examples

FTP-PET image examples of AD, Pathological Aging, PART, GGT, DLBD, and
Hippocampal Sclerosis are show in Fig. 4. An AD participant who had an abnormal, but
lower-range, SUVTr of 1.3 is shown. Visually the images in this participant showed elevated
temporal FTP-PET signal and also subtle FTP-PET signal in the parietal-occipital region.
The visual findings in these participants in large part confirm the SUVr findings. The
participants with PART had non-elevated SUVTr values (1.27, 1.25, 1.14) using the meta ROI
or by using the entorhinal cortex alone (Supplemental Figure 1). However, visually there
was FTP-PET signal in participant #14 (Braak I11) in the entorhinal region and middle
temporal region (Fig. 4). A participant with DLBD, who had an elevated FTP-PET SUVr of
1.37, showed elevated FTP-PET signal in temporal, posterior cingulate and parietal-occipital
regions, of which the latter two may be more typical for LBD tau distribution but would not
be captured in the meta-region ROI. FTP-PET signal was focally elevated in the
hippocampal sclerosis participant in the right temporal region which was not the side
evaluated at autopsy. The GGT case showed elevated focal tau accumulation in temporal and
frontal lobes with involvement of white matter.

Alzheimers Dement. Author manuscript; available in PMC 2021 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lowe et al. Page 7

4.0 Discussion

We evaluated the association of FTP-PET and neuropathologic findings in this work and
made several observations. First, positive FTP-PET signal in an AD composite meta-ROI
reflects Braak NFT stage IV or greater. Second, participants with LBD plus AD or GGT had
elevated tau signal in the AD-centric meta-ROI but the signal intensity was low (not greater
than SUVr of 1.5 in this group). Third, the participants with PART, hippocampal sclerosis-
TDP, and pathologic aging had non-elevated signal. Fourth, quantitative measurement of tau
burden at autopsy and FTP-PET signal are highly correlated.

We showed high correlation of FTP-PET with Braak tangle stage. Our findings are
consistent with prior tissue autoradiography data that showed an association of FTP-PET
with paired helical filament tau as seen in AD [12, 40]. Smith and colleagues described one
participant with AD in which tau-PET during life correlated with findings of regional /n vivo
uptake. They found a correlation between the density of tau-positive neurites, intrasomal tau,
and total tau burden with FTP-PET signal (AT8: rs = 0.84; P <.001; Gallyas: rs = 0.82; P <
0.001). No correlations between FTP-PET and beta-amyloid pathology were found [22]. Our
findings confirm these prior correlations of tau burden and FTP-PET signal.

Data from non-AD participants with FTP-PET and autopsy correlation have been previously
published. A previous report by Marquie, et al, quantified /n vivo retention of FTP-PET vs.
autoradiography, binding assays, and quantitative tau measurements in postmortem brain
samples from two progressive supranuclear palsy cases and a MAPT P301L mutation
carrier. They concluded that FTP-PET has limited utility for /n vivo selective and reliable
detection of tau aggregates in these non-Alzheimer tauopathies [21]. The imaging-
postmortem correlation analysis in a Parkinson’s disease case demonstrated strong FTP-PET
affinity for neurofibrillary tau pathology but also for off-target binding to neuromelanin and
blood components [18]. A sporadic Creutzfeldt-Jakob disease (CJD) case showed no unique
pattern of FTP-PET by visual inspection or SUVr (1.17, 1.08-1.36) again suggesting that
FTP-PET has better specificity for the paired helical tau filaments associated with AD
dementia [20]. One group assessed tau-PET using (18)F-THK5351 in an autopsy-confirmed
AD patient and regional /n vivo retention was significantly correlated with the density of tau
aggregates in the neocortex and monoamine oxidase-B in the whole brain, but not with
insoluble amyloid-beta [19]. Josephs and colleagues showed that FTP-PET signal correlates
with 4R tauopathy in a case of CBD [41]. In our cohort, one participant had GGT, a 4R
tauopathy, and unexpected elevated FTP-PET signal was seen in the range of what is seen
with AD 3R+4R tau. This participant had both co-existing HpScl-TDP and pathological
aging and while no neuritic plagues were observed on tau immunostained sections, some
cored plaques were observed. An interesting feature in this participant was also extensive
white matter tau pathology (Supplemental Figure 3) that was greater than gray matter tau
pathology. This was reflected by prominent white matter FTP-PET signal. Whether elevated
FTP-PET signal will be a consistent feature in future GGT participants is uncertain.

Histologic quantification has been challenging for many as highlighted by the CERAD
group where preference was given to semiquantitative/descriptive measures to assess tissue
findings because quantitative measures were found to be “problematic” [42]. Variation in
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brain tissue position seen by /n vivoimaging vs. tissue sampling at autopsy make precise
anatomic correlation with images challenging. Nevertheless, we observed a moderately high
correlation of quantitative neurofibrillary tangle data and FTP-PET. The data show
limitations of the biomarker correlations for low levels, <10%, of tau neuropathology.

The present study was conducted in a population sample and with additional participants
included from a clinical referral research center studying early dementia development
(ADRC). As a result, many (9/26, see Table 2) were cognitively unimpaired or had MCI at
the time of their FTP-PET imaging. This participant group provided a unique view of
neuropathologic entities like PART, hippocampal sclerosis and pathological aging. FTP-
SUVTr values were near the threshold in these entities. None of the scans were performed
greater than 2 years before death in the PART participants. The hippocampal sclerosis and
pathological aging diagnosis participants died less than a year after imaging. Therefore, any
substantial changes in FTP-PET signal in these short time frames is unlikely (approximately
0.5% per year, [14]). In the PART participants, the SUVr values from the meta-ROI or
entorhinal cortex ROI did not reach the optimal cut-point value. In one PART participant
with the highest Braak stage (#14), focal FTP-PET signal could be seen on visual inspection
in the entorhinal cortex and temporal lobe. This suggests that ROl methods may not detect
subtle FTP-PET signal in early tau deposition. In hippocampal sclerosis-TDP, our
observations were consistent with prior studies showing mild FTP-PET signal (probably
“off-target™) in clinically suspected TDP participants [12]. These data as a whole would
argue against FTP-PET as a reliable clinical measure of such pathology using the cut-point
as defined. Further work in a larger group with early tau neuropathological findings needs to
address the possibility that sub-threshold elevations of FTP-PET signal, visual assessment,
or regional sub-selective analyses may be better in characterizing early pathology.

We paid special attention to mixed pathology given its common presentation at autopsy.
Some participants in the group without AD as a primary neuropathological diagnosis had
minimally elevated FTP-PET signal likely due to mixed AD pathology. To be sure, a
judgment about what is “primary” and what is “secondary” could be seen as somewhat
arbitrary. This was highlighted by the LBD participants where we considered the LB
pathology to be primary when the AD pathology appeared to be early. Adding other disease
biomarkers such as FDG-PET could clarify the diagnosis of these patients for clinical
characterization during life [43].

4.1 Study limitations

This study obtained autopsy results not more than three years after FTP-PET but It is
possible that the tau burden could have increased in some participants between the scan and
death. Our ability to refine the FTP-PET cut-point for individual neuropathologic
categorizations was challenged by low numbers in some disease categories, such as PART.
FTP-PET signal in off-target sites could be a limitation in some of our analyses. For
example, retention in the choroid plexus could bias medial temporal lobe regional findings
like the hippocampus, but we found that quantitative IHC correlated well, suggesting that the
choroid plexus off-target signal “bleed in” is likely of limited importance.
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4.2 Summary

This study showed that tau-PET using FTP is a reliable biomarker of underlying
neurofibrillary tangle pathology, as measured by disease diagnosis at autopsy, Braak tangle
stage and quantitative IHC. It demonstrated that FTP-PET is well suited to monitor tau
burden in AD and may assist in therapeutic clinical trials. The finding that the Braak tangle
stage scheme was highly correlated with FTP-PET signal helped to validate FTP-PET as a
biomarker for AD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in Context:

Systematic review: The authors reviewed the literature using traditional (e.g.,
PubMed) sources and meeting abstracts and presentations. The correlation of
tau-PET imaging and autopsy in dementia cohorts has been performed in
some small groups. These publications are appropriately cited.

Interpretation: Our findings demonstrate the contributions of tau-PET
neuroimaging findings to diagnosis and demonstrate the impact of
antemortem imaging findings.

Future directions: The manuscript suggests possible improvement in
pathological and imaging data techniques and analyses that could be
considered to improve correlations.

Examples include further understanding: (a) larger study groups with tau-PET
and autopsy, (c) development and inclusion of new, specific
neurodegenerative imaging biomarkers and (b) inclusion of visual
interpretation of neuroimaging data.
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Figure 1. SUVr by Different Primary Neuropathologic Diagnoses.
FTP-PET SUVr using the meta ROI is shown on the x-axis relative to the different primary

neuropathologic diagnoses on the y-axis. Each participant’s secondary neuropathologic
diagnosis shown in the right lower callout with different shapes indicating the secondary
diagnoses. The vertical dotted line represents the SUVr value of 1.29. A two-sample t-test
suggested that ADs had more SUVTr load on average (mean FTP SUVr) than LBD (1.83 to
1.21, p=0.008).
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Figure 2. SUVr by Braak NFT Stage.
FTP-PET SUVTr using the meta ROI is shown on the x-axis relative to the Braak NFT stage

on the y-axis. Each participant’s primary neuropathologic diagnosis is shown in the right
upper callout with different shapes indicating the secondary diagnoses. The vertical dotted
line represents the SUVr value of 1.29. Only the AD group approached significance for
subgroup correlation with Braak stage (p=0.13) but low participant numbers by subgroups
were likely a limitation. After adjusting for time from imaging to death, the partial
Spearman’s rank correlation between Braak and TAU SUVR is unchanged at 0.67 with 95%
confidence interval (CI) (0.34, 0.85) vs. 0.68 (95% CI: 0.40, 0.85) when unadjusted.
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Figure 3. Correlations between %Tau Burden and SUVR.
FTP-PET SUVT correlation to the % tau burden measured on immunohistochemistry is

shown for the hippocampus, middle temporal, superior temporal ROIs (A). The x and y axes
are also shown in log scale (B) to better demonstrate the tau-PET SUVr values with low

percentage tau burden regions. Includes local regression curves (black) with 95% confidence
band (dashed lines). The AGD participant is shown with a diamond shape.
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AD (Braak V1), #1 AD (Braak V), AD (Braak 1V), #10

SUVr: 3.27

v 3

SUVr: 1.25

¥

SUVr: 1.39

Figure 4. FTP-PET images and corresponding histology in AD, Pathological Aging, PART, GGT,
DLBD, and Hippocampal Sclerosis.
Coronal and axial images are show for each participant registered to their own MRI. The

SUVTr value for each is shown in the bottom left of each respective set of images and
visually elevated focal uptake (greater than background) is described. The representative
color scale with SURr values is shown in the bottom panel. Below the FTP-PET images is a
10x magnification for each participant of the transentorhinal cortex and middle temporal
cortex. The AD examples show elevated FTP-PET signal (arrows) corresponding to Braak
tangle stage. In the Braak IV AD participant, subtle FTP-PET signal in the posterior
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temporal region (arrowhead) is also seen. The participant with PA (middle left) had a non-
elevated SUVT (1.15) with no visible FTP-PET signal in the entorhinal cortex or temporal
lobes. The participant with PART and Braak 111 (middle row, center) had a non-elevated
SUVr (1.27) with visible FTP-PET signal in the entorhinal/temporal gyrus (arrows) and
lateral temporal lobe (arrowhead). The participant with PART and Braak | (middle right) had
a non-elevated SUVTr (1.25) without visible FTP-PET signal. The GGT participant had
elevated focal tau accumulation in temporal (arrow) and frontal lobes (arrowhead). The
participant with DLBD (lower row, middle), had elevated FTP-PET signal in temporal
(arrow), posterior cingulate and parietal-occipital regions (arrowheads). FTP-PET signal is
focally elevated in the hippocampal sclerosis participant (bottom row, right) in the right
inferior temporal region which was not the side evaluated at autopsy. The AD examples
show reduction in tau burden on histology from left to right most notably in the temporal
tissue sample. The middle row of low Braak participants show no middle temporal gyrus tau
and greater transentorhinal tau burden in the PART Braak 111 tissue. In the bottom row,
globular oligodendroglial inclusions were found in the cortex of the GGT participant, but not
neurofibrillary tangle pathology. Neurofibrillary tangle pathology was observed in the
transentorhinal region in both DLBD and HpScl-TDP participants with minimal neuritic
pathology observed in the middle temporal cortex of DLBD and none found in the HpScl-
TDP participant.
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