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Comparison Between '°F-Florapronol and °F-Florbetaben
Imaging in Patients With Cognitive Impairment

Kyoungwon Baik®*

abk Background and Purpose To determine the imaging characteristics and cutoff value of
Seun Jeon ¥F-florapronol (FC119S) quantitative analysis for detecting p-amyloid positivity and Al-
Mincheol Park™® zheimer’s disease (AD), we compared the findings of FC119S and "*F-florbetaben (FBB) posi-
Young-gun Lee® tron-emission tomography (PET) in patients with cognitive impairment.
Phil Hyu Lee® Methods We prospectively enrolled 35 patients with cognitive impairment who underwent
Young H. Sohn® FBB-PET, FC119S-PET, and brain magnetic resonance imaging. We measured global and
Byoung Seok Ye® vertex-wise standardized uptake value ratios (SUVRs) using a surface-based method with the

cerebellar gray matter as reference. Optimal global FC119S SUVR cutoffs were determined us-
ing receiver operating characteristic curves for 3-amyloid positivity based on the global FBB
SUVR of 1.478 and presence of AD, respectively. We evaluated the global and vertex-wise
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bSBe r(;:],:, RKS;ZZrch Institute, SUVR correlations between the two tracers. In addition, we performed correlation analysis for
Department of Neurosurgery, global or vertex-wise SUVR of each tracer with the vertex-wise cortical thicknesses.

;Z';i?' ;:::rsny College of Medicine, Results The optimal global FC119S SUVR cutoff value was 1.385 both for detecting f-amyloid
°Depa,r1ment of Neurology, positivity and for detecting AD. Based on the global SUVR cutoft value of each tracer, 32
Chung-Ang University (91.4%) patients had concordant -amyloid positivity. The SUVRs of FC119S and FBB had
College of Medicine and strong global (7=0.72) and vertex-wise (r>0.7) correlations in the overall cortices, except for
Graduate School of Medicine, the parietal and temporal cortices (0.4<r<0.7). The FC119S SUVR had significant negative
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vertex-wise correlations with cortical thicknesses in the posterior cingulate, anterior cingulate,
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parietal, posterior temporal, and occipital cortices.

Conclusions Quantitative FC119S-PET analysis provided reliable information for detecting
B-amyloid deposition and the presence of AD.

Keywords amyloid-p; "*F-florbetaben; "*F-florapronol; positron emission tomography.

INTRODUCTION

Alzheimer’s disease (AD) is the most common cause of dementia. Although a definite di-
agnosis of AD is possible at autopsy by using the cardinal pathological findings of 3-amyloid
plaques and neurofibrillary tangles,' the pathological process underlying AD could be
detected by in vivo AD biomarkers for cerebral f-amyloid® and tau deposition.>* To in-
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come the 20-min radioactive decay half-life that prevents its widespread clinical use, '*F-
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labeled tracers have been developed that have a longer half-life
of 110 min." Three "*F-labeled tracers have received ap-
proval from the Food and Drug Administration and Euro-
pean Medicines Agency for clinical use and are widely used
around the world: flutemetamol (Vizamyl, General Electric
Healthcare, Milwaukee, MI, USA), florbetapir (Amyvid, Eli
Lilly, Indianapolis, IN, USA), and "*F-florbetaben (FBB;
Neuraceq, Piramal, Mumbai, India)."

While '®F-labeled tracers are suitable for clinical applica-
tion, they still have some limitations. They bind nonspecifi-
cally to white matter, which reduces the signal background
ratio. In addition, some widely used '*F-labeled tracers re-
quire long waiting times after intravenous tracer adminis-
tration prior to PET imaging, such as 90-110 min for the
FBB tracer'” and 90 min for the flutemetamol tracer,"” mak-
ing them inconvenient for clinical use. Therefore, there is a
need to develop a tracer that has a shorter waiting time and
exhibits reduced nonspecific binding.

A new "*F-labeled amyloid tracer, '*F-florapronol (FC119S),
was developed in South Korea and obtained New Drug Ap-
plication approval in 2018. It requires a relatively short wait-
ing time after intravenous tracer administration (30-60 min).
Previous studies have demonstrated the preclinical* and
clinical relevance of FC119S in detecting p-amyloid deposi-
tion;'> however, the imaging characteristics and cutoft value
of quantitative analysis have not been clearly elucidated. In
the present study, we compared the imaging characteristics
of FC119S-PET and FBB-PET in patients with cognitive im-
pairment. Based on the previously reported cutoft value for
p-amyloid positivity on FBB-PET,'? we aimed to determine
the cutoff of quantitative FC119S analysis for detecting
B-amyloid deposition.

METHODS

Participants
Thirty-nine patients with cognitive dysfunction whose
B-amyloid statuses were determined using FBB-PET were
consecutively recruited from November 2019 to January
2021. All patients underwent neurological examinations
and neuropsychological tests, including the Korean version
of the Mini Mental State Examination (K-MMSE), 3.0-T
magnetic resonance imaging (MRI), "*F-fluorodeoxyglu-
cose (FDG)-PET, and FC119S-PET. K-MMSE was performed
each time FC119S-PET and FBB-PET were performed. Based
on a previously reported cutoft value for the quantitative
analysis of FBB-PET,"” a global FBB standardized uptake val-
ue ratio (SUVR) >1.478 was considered positive.

Fifteen patients had AD. All patients with AD dementia
fulfilled the criteria for probable AD dementia with high lev-
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els of biomarker evidence;'® all patients with mild cognitive
impairment (MCI) due to AD met the criteria for a MCI due
to AD-high likelihood according to the workgroups guide-
lines of the National Institute on Aging and Alzheimer’s As-
sociation."” Patients with AD had memory problems as their
chief complaint, and they showed entorhinal hypometabo-
lism on FDG-PET"® and a positive FBB-PET scan. Patients
with positive FBB-PET scan but without memory problems
or entorhinal hypometabolism were considered to have
B-amyloid positivity but not AD. The final diagnosis of par-
ticipant was made at the time of the final visit.

This study was approved by the Yonsei University Sever-
ance Hospital Institutional Review Board (IRB No. 4-2019-
0865). Informed consent was obtained from all participants
in the study.

Acquisition of MRI and PET data
Participants were scanned using a 3.0-T MRI scanner (Phil-
ips Achieva, Philips Medical Systems, Best, the Netherlands)
with a SENSE head coil (SENSE factor=2). T1-weighted MRI
data were obtained using a 3D T1-weighted turbo field echo
sequence with the following parameters: axial acquisition
matrix, 224x224; reconstructed matrix, 256256 with 170
slices; voxel size, 0.859%0.859x1 mm?; field of view, 220 mm;
echo time, 4.6 ms; repetition time, 9.8 ms; and flip angle, 8°.
FBB-PET and FC119S-PET data were acquired using a
Discovery 600 scanner (General Electric Healthcare; Mil-
waukee, MI, USA). The FBB-PET images were acquired 90
min after FBB administration at 300 MBq (8 mCi) for 20
min. FC119S-PET images were acquired 30 min after FC119S
administration at 370 MBq (10 mCi) for 30 min. PET imag-
es were acquired in a 256X256 matrix and were reconstruct-
ed using an ordered-subsets expectation-maximization al-
gorithm in an isometric 0.98-mm voxel size.

Surface reconstruction and cortical thickness
measurement

We applied the CIVET pipeline (http://mcin.ca/civet) to re-
construct cortical surfaces. The T1-weighted image of each
participant was corrected for intensity inhomogeneities and
linearly registered to the Alzheimer’s Disease Neuroimaging
Initiative-Montreal Neurological Institute atlas.”® The image
was then tissue-classified, and the inner and outer cortical
surfaces were extracted, which yielded 40,962 vertex points
per hemisphere.”” Surfaces were registered to an unbiased
group template by matching the sulcal folding pattern to ob-
tain vertex correspondence between individuals. The corti-
cal thickness was calculated as the distance Laplacian be-
tween the linked vertices of the inner and outer surfaces after
transforming the surfaces back to the individual native space.
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The measured cortical thickness was smoothed using a sur-
face-based diffusion smoothing kernel (full width at half maxi-

mum of 30 mm).

PET image processing
Both FC119S-PET and FBB-PET images were linearly coreg-
istered to the individual T1-weighted MRI scans at the cor-
responding time point using rigid body transformations. The
reconstructed cortical surfaces and classified tissues from
the CIVET pipeline were then linearly registered onto PET
images by applying inverse-transform matrices. Partial vol-
ume correction was performed within the gray- and white-
matter regions using iterative deconvolution using a surface-
based anatomically constructed filtering method that represented
the volume between the inner and outer surfaces as a spatial
constraint to the PET signal.*' The corrected PET images were
normalized to the cerebellar gray-matter reference region to
obtain SUVRs. The SUVR signal intensities were sampled
at 50% of the distance from the inner to the outer surface to
minimize partial-volume contamination. Measured signals
were spatially blurred using a surface-based diffusion smooth-
ing kernel with a full width at half maximum of 20 mm.
Based on the Desikan-Killiany-Tourville surface parcella-
tion atlas, we expressed the global SUVR as the cortical vol-
ume-weighted average of the following cortical regions of
interest (ROIs): frontal, anterior/posterior cingulate, pari-
etal, and lateral temporal cortices. These ROIs were similar
to those in previous studies that used FBB-PET to measure
B-amyloid deposition, but we excluded the occipital ROI in
our study because it showed a low 3-amyloid load in AD-re-
lated changes.”

Quality assurance

Results from the image processing stages were visually in-
spected by three researchers (K.B., S.J., and B.S.Y.) who were
blinded to the participant information. We excluded four
participants due to MRI artifacts and image processing er-
rors during the tissue classification and volume registration
stages. The final analysis included 35 participants.

Statistical analysis

Statistical analyses were performed using the Statistical
Package for the Social Sciences (version 26.0, IBM Corp.,
Armonk, NY, USA) for demographic and clinical variables,
and SurfStat toolbox (http://www.math.mcgill.ca/keith/surf-
stat) for vertex-based statistics. The diagnostic accuracy of
FC119S in detecting f-amyloid positivity based on quanti-
tative analysis of FBB and the presence of AD was evaluated
using receiver operating characteristic curve analysis and
the area under the curve. Youden’s index was used to deter-
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mine the optimal cutoff for FC119S.” To determine the cor-
relation between global -amyloid burden measured on each
tracer and general cognition, a partial correlation analysis
was performed between the K-MMSE score and global SU-
VRs of each tracer after controlling for age, sex, and years
of education. To determine the correlations between global
B-amyloid burden measured using each tracer, a partial cor-
relation analysis was performed after controlling for the
above covariates and the time interval between acquiring
the FC119S-PET and FBB-PET data.

The vertex-wise correlation between the cortical reten-
tions of FBB and FC119S was evaluated using general linear
models (GLMs). The effect of global f-amyloid burden on
regional cortical thickness was determined by applying GLMs
to the vertex-wise cortical thickness using the global SUVRs
of each tracer as the predictors. To find the localized correla-
tion between B-amyloid burden and cortical thickness, GLMs
for vertex-wise cortical thickness were performed using each
tracer’s SUVRs at the same vertex as the predictor. All ver-
tex-wise analyses were controlled for age, sex, years of edu-
cation, intracranial volume, and the time interval between
the acquisition of two scans. We used the false discovery rate
(FDR) method to correct for multiple comparisons across
the 81,924 cortical vertices, with FDR-corrected p<0.05 con-
sidered significant. We displayed vertex-wise statistical out-
comes on a standard cortical surface according to neurolog-
ical convention.

RESULTS

Demographics and clinical characteristics

The demographic and clinical characteristics of participants
are presented in Table 1. The study finally included 35 par-
ticipants, including 9 males. The mean age of all participants
was 78.57+7.10 years (meantstandard deviation) and 76.11+
7.21 years at the times of the FC119s-PET and FBB-PET
scans, respectively. The interval between the two PET scans
was 2.57+1.45 years. AD was diagnosed in 12 patients. All
23 participants without AD were diagnosed as dementia
with Lewy bodies (DLB). The K-MMSE scores of all partic-
ipants were 19.03+7.30 and 21.09+5.85 at the times of the
FC119S-PET and FBB-PET scans, respectively. The mean
global SUVRs for FC119S and FBB were 1.40 and 1.46, re-
spectively. Individual uptake maps for FC119S and FBB are
presented in Supplementary Fig. 1 (in the online-only Data
Supplement).

FC119S SUVR cutoff for predicting FBB positivity
and AD
The mean global SUVR of participants with positive FBB-
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Table 1. Demographics and clinical characteristics (n=35)

Characteristic Value

Age at FC119S-PET scan, years 78.57£7.10
Age at FBB-PET scan, years 76.1117.21
Sex, male 9 (25.70)
Education, years 8.3714.69
Diagnosis

AD 12 (34.29)

Non-AD 23 (65.71)
K-MMSE score at time of FC119-PET scan 19.03£7.29
K-MMSE score at time of FBB-PET scan 21.09£5.85
FC119S

Global SUVR 1.396+0.198

Frontal SUVR 1.357£0.157

Temporal SUVR 1.485+0.261

Parietal SUVR 1.347£0.198

Occipital SUVR 1.381+0.224
FBB

Global SUVR 1.45610.309

Frontal SUVR 1.439£0.296

Temporal SUVR 1.406%0.243

Parietal SUVR 1.456£0.292

Occipital SUVR 1.478+0.233

Data are expressed as meanzstandard deviation or n (%) values.

AD, Alzheimer's disease; FBB, "®F-florbetaben; FC119S, "®F-florapronol;
K-MMSE, Korean version of the Mini Mental State Examination; PET,
positron-emission tomography; SUVR, standardized uptake value ratio.

PET was 1.831 for FBB-PET and 1.554 for FC119S-PET. The
mean global SUVR of participants with negative FBB-PET
was 1.284 for FBB-PET and 1.323 for FC119S-PET. The mean
global SUVR of participants with AD was 1.796 for FBB-
PET and 1.578 for FC119S-PET. The mean global SUVR of
participants without AD was 1.278 for FBB-PET and 1.301
for FC119S-PET. The cutoft point of global FC119S SUVR
based on Youden’s index for predicting FBB positivity was
1.385 with a sensitivity of 90.9% and specificity of 91.7%.
The cutoft point of global FC119S SUVR for predicting the
presence of AD was 1.385 with a sensitivity of 91.7% and spec-
ificity of 95.7% (Fig. 1).

Concordance rate for SUVR cutoff categorization
between FBB and FC119S

The concordance rate between FC119S and FBB was 91.4%
(32/35) for SUVR cutoff categorization. The correlation co-
efficient between FC119S and FBB global SUVR was 0.71 (p<
0.001) (Fig. 2). Three participants presented intertracer dis-
cordance: participants A and B were positive for 3-amyloid
on FC119S-PET scan but negative on FBB-PET scan (Fig. 3A
and B), while participant C was positive on FBB-PET scan
but negative on FC119S-PET scan (Fig. 3C). Participant A
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was a female patient aged 69 years (at the time of the FC119S-
PET scan) and a heterozygous APOE4 carrier. Her chief com-
plaint was difficulty in word finding. She exhibited memo-
ry, naming, and attentional deficits in a neuropsychological
test and motor parkinsonism in a neurological examination.
Based on decreased striatal dopamine transporter (DAT)
uptake in DAT-PET, we diagnosed her as probable DLB based
on the 2017 revised criteria for DLB.** The FC119S-PET scan
was performed 0.5 years before the FBB-PET scan. Her
global SUVR was 1.79 for FC119S and 1.38 for FBB, but her
regional FBB SUVRSs in the occipital and parietal regions
were higher than 1.478.

Participant B was a female patient aged 63 years (at the
time of the FC119S-PET scan) and a homozygous APOE4
carrier. The FC119S-PET scan was performed 0.5 years be-
fore the FBB-PET scan. Her global SUVR was 1.84 for FC119S
and 1.41 for FBB, but her regional FBB SUVRs in the bilat-
eral frontal and precuneus cortices were higher than 1.478.
She was considered to have AD due to slowly progressive
memory loss, FDG hypometabolism in the bilateral ento-
rhinal, temporal, and parietal cortices, and regionally high
FBB SUVRs in the bilateral frontal and precuneus cortices,
although her global FBB SUVR was lower than the cutoff
value of 1.478. She also had motor parkinsonism, REM sleep
behavior disorder, and decreased DAT uptake in the left pos-
terior putamen. We diagnosed her with mixed dementia (AD
with probable DLB).

Participant C was a female patient aged 82 years (at the
time of the FC119S-PET scan) and a heterozygous APOE4
carrier. Her chief complaints were memory dysfunction, cog-
nitive fluctuation, and visual hallucination. She exhibited mo-
tor parkinsonism and decreased DAT uptake in the poste-
rior putamen. The FBB-PET scan was performed 1.60 years
before the FC119S-PET scan. Her global SUVR was 1.70 for
FBB and 1.27 for FC119S. We diagnosed her as mixed de-
mentia (AD with probable DLB).

Vertex-wise correlation between FC119S and FBB

The average regional SUVRs for FC119S in the FC119S-pos-
itive (global FC119S SUVR >1.385) and FC119S-negative
groups are displayed in Fig. 4A and B, respectively, and those
for FBB are presented in Fig. 4C and D. The regional SUVR
differences between the f-amyloid-positive and B-amyloid-
negative groups based on each tracer are displayed in Fig. 4E
and E respectively. The differences in regional SUVRs be-
tween B-amyloid-positive and f-amyloid-negative groups
based on FBB-PET were prominent in the parietal and fron-
tal cortices, while those based on FC119S-PET were promi-
nent in the bilateral temporal cortices (but more on the left
side). Vertex-wise correlations between the SUVRs of FC119S
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Fig. 1. ROC curves predicting p-amyloid positivity based on FBB-PET (cutoff value=1.478) (A) and presence of AD (B) based on the global FC119S
SUVR. AD, Alzheimer's disease; AUC, area under the curve; FBB, "®F-florbetaben; FC119S, "®F-florapronol; PET, positron-emission tomography; ROC,

receiver operating characteristics; SUVR, standardized uptake value ratio.
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Fig. 2. Scatter plot of the relationship between the global SUVRs of
FBB and FC119S. Red dots are participants with intertracer discon-
cordance between FC119S and FBB. FBB, "®F-florbetaben; FC119S, "®F-
florapronol; SUVR, standardized uptake value ratio.

and FBB were strong in most brain regions, but moderate in
the bilateral temporal and parietal cortices (Fig. 4G).

Correlation between cortical thickness and FC119S
and FBB

Neither the global SUVR of FC119S nor that of FBB was as-
sociated with regional cortical thickness (Fig. 5A and B).
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However, FC119S had significant vertex-wise correlations
with cortical thickness in the cingulate, parietal, and occipi-
tal cortices (Fig. 5C), whereas FBB did not (Fig. 5D). High-
er regional FC119S SUVRSs in the cingulate and parietal cor-
tices were associated with cortical thinning in those brain
regions.

Correlation between global SUVR and

K-MMSE score

Higher global SUVR for FC119S was associated with lower
K-MMSE score (r=-0.665, p<0.001); there was no similar
relationship between global SUVR for FBB and K-MMSE
score (r=-0.224, p=0.227).

DISCUSSION

This study compared the imaging features of FC119S-PET
and FBB-PET scans in patients with cognitive impairment.
Our major findings were as follows: First, the cutoft value of
global FC119S SUVR for determining the presence of signif-
icant 3-amyloid deposition based on the previously report-
ed global FBB SUVR cutoff value was 1.385, which was iden-
tical to that for the presence of AD. With the defined cutoff
values, the two tracers had a strong global correlation and
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Fig. 3. Vertex-wise SUVR values in the two patients with FC119S-positive but FBB-negative scans (participants A and B), and the patient with FC119S-
negative but FBB-positive scans (participant C). The red-colored numbers are the time intervals between the FC119S-PET and FBB-PET scans. The
time interval was calculated as follows: (acquisition time of FC119S-PET)-(acquisition time of FBB-PET). The color scale is displayed using the 5th to
95th percentiles of each tracer. FBB, "®F-florbetaben; FC119S, ®F-florapronol; PET, positron-emission tomography; SUVR, standardized uptake value ratio.

high concordance rate of 91.4%. Second, predominant FC119S
accumulation in the temporal cortices and that of FBB in
the parietal cortices led to moderate correlations (0.4<r<0.7)
between the tracers in the temporal and parietal cortices
with strong regional correlations (r>0.7) in the other brain
regions. Third, FC119S had a negative vertex-wise correla-
tion with cortical thickness in the cingulate, parietal, and
occipital cortices, whereas FBB did not. Moreover, higher
global FC119S SUVRs were associated with lower K-MMSE
scores. Taken together, our results suggest that FC119S has
good efficacy in detecting cerebral B-amyloid deposition,
and its vertex-wise correlation with cortical thickness and
general cognition could be the unique characteristic of the
FC119S tracer.

Based on previously reported cutoff values for surface-
based quantitative analysis of FBB-PET scans, we found
that a global FC119S SUVR cutoff value of 1.385 had the
best classification accuracy for f-amyloid positivity and the
presence of AD. This cutoff value was similar to that calcu-
lated from the previously reported regression equation of
FC119S global SUVR=global PiB SUVRx0.41+0.72 that was
derived from quantitative analyses of FC119S-PET and PiB-
PET scans in healthy controls and patients clinically diag-
nosed with MCI and AD dementia.”® The calculated global
SUVR cutoft for FC119S was 1.335, which was derived from
the previously reported global PiB SUVR cutoff of 1.5 for
significant f-amyloid deposition.”*** Moreover, FC119S and
FBB had a strong global correlation, and the classification
of B-amyloid positivity based on FC119S had a high agree-
ment rate of 91.4% compared with that based on FBB. Based

on a previous study that indicated excellent agreement be-
tween FC119S and PiB," our results suggested that FC119S
could be effective as a radiotracer for f-amyloid imaging.
FC119S accumulation was prominent in the temporal cor-
tices, whereas FBB accumulation was prominent in the pa-
rietal cortices. These different regional preponderances re-
sulted in moderate correlations (0.4<r<0.7) in the temporal
and parietal cortices, and strong regional correlations (r>0.7)
in other brain regions. These results were consistent with a
previous study that found a prominent PiB SUVR in the pa-
rietal cortex and FC119S binding in the temporal cortex."
These regional differences may be related to the characteris-
tics of the tracers, such as their affinity for the type of f-amyloid
plaque. There are morphologically different amyloid plaques,
including diffuse plaques and neuritic (or dense-cored) plaques,”’
and FBB binds to both of these types.'** Considering the as-
sociation between dystrophic neurites or tau pathology with
neuritic plaques' and dense tau accumulation in the tem-
poral cortex,” the regional preponderance of FC119S uptake
may reflect that FC119S has a greater affinity for neuritic
plaques than for diffuse plaques. Histopathological evidence
is required from future studies to confirm this hypothesis.
The FC119S SUVRs had significantly negative vertex-
wise correlations with cortical thickness, whereas the FBB
SUVRs did not. Moreover, a higher global FC119S SUVR
(but not that of FBB) was associated with a lower K-MMSE
score. Considering that the tau burden is more strongly re-
lated to cortical thickness and cognitive dysfunction® than
is B-amyloid deposition, these results also supported that
FC119S might have a greater affinity for neuritic plaques
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Fig. 4. Vertex-wise FC119S SUVR in FC119S-positive (global FC119S SUVR >1.385) (A) and FC119S-negative (B) groups. Vertex-wise FBB SUVR in
FBB-positive (global FBB SUVR >1.478) (C) and FBB-negative (D) groups. Differences in vertex-wise FC119S SUVRs between FC119S-positive and
FC119S-negative groups (E). Differences in vertex-wise FBB SUVRs between FBB-positive and FBB-negative groups (F). Vertex-wise correlation be-
tween the SUVRs of FC119S and FBB (G). Color scales indicate vertex-wise averaged SUVR uptakes (A-D), vertex-wise group differences in FC119S
or FBB uptakes (E and F), and r values for the correlations (G). Color scales are displayed using the 5th to 95th percentiles of each tracer. The areas
bounded by white lines indicate significantly correlated brain regions (FDR-corrected p<0.05). FBB, "®F-florbetaben; FC119S, "®F-florapronol; FDR, false
discovery rate; SUVR, standardized uptake value ratio.
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Fig. 5. Correlations of vertex-wise cortical thickness with the global SUVRs of FC119S SUVR (A) and FBB (B). Vertex-wise correlations of cortical
thickness with the SUVRs of FC119S (C) and FBB (D). The color scale indicates the correlation coefficient in the statistical analysis. The areas
bounded by the white line indicate brain regions significantly correlated with the predictors (FDR-corrected p<0.05, FDR). FBB, "®F-florbetaben; FC1195S,
"8F-florapronol; FDR, false discovery rate; SUVR, standardized uptake value ratio.

than FBB. The cortical regions with significant vertex-wise
correlations with FC119S SUVRs, including the posterior
cingulate, anterior cingulate, parietal, posterior temporal,
and occipital cortices, overlapped with the brain regions that
had early and prominent tau deposition in patients with
AD.” Based on the individual uptake map for FC119S in all
participants in increasing order of global FC119S SUVR
(Supplementary Fig. 1 in the online-only Data Supplement),
we could identify the sequential order of topographical
FC119S accumulation: it started from the entorhinal cor-
tex, spread via the lateral temporal lobe, basal frontal lobe,
and posterior cingulate cortex, and then reached the frontal,
temporal, and inferior parietal lobes. This accumulation pat-
tern was similar to the Braak neurofibrillary tangle stage in
patients with AD.*® Future studies involving tau imaging
would be helpful to elucidate the relationship between FC119S
and tau.

Three patients presented disagreement in 3-amyloid posi-
tivity classification based on FC119S-PET and FBB-PET. Par-
ticipants A and B presented f-amyloid positivity on FC119S-
PET scan but f-amyloid negativity on FBB-PET, which was
the opposite for participant C. Since all three of these patients
had B-amyloid positivity in the first PET scan but -amyloid
negativity in the second PET scan, the discrepancies were
not due to progression or worsening of f-amyloid accumu-
lation. It was possible that participant C had diffuse plaques
rather than neuritic plaques, which would explain the posi-
tive FBB-PET findings in the diffuse cortical regions includ-
ing the cingulate cortex and the regional positivity in FC119S-
PET in the temporal lobe including the transentorhinal cortex.
It was also noteworthy that participants A and B were diag-
nosed with DLB and mixed dementia (AD with DLB), re-
spectively. They both presented regional FBB positivity on
quantitative FBB analysis. Previous studies found p-amyloid-
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related® and B-amyloid-unrelated* tau accumulation in pa-
tients with DLB. Also, there could be an interplay between
p-amyloid, tau, and a-synuclein.*® B-amyloid deposition be-
low the threshold and Lewy body pathologies in participants
A and B could therefore have resulted in neuritic plaque ac-
cumulation and positive findings in FC119S-PET scans. Fur-
ther molecular and immunohistochemical studies are re-
quired to confirm this hypothesis.

This study had several limitations. First, the time interval
between FC119S and FBB scans was 2.57£1.45 years. We
could not exclude the possibility that this time interval af-
fected the identified cutoff value for FC119S. However, no
subject was p-amyloid negative in the initial PET scan and
B-amyloid positive in the subsequent scan, and so the dis-
cordance between the two tracers may not have been caused
by the time between scans. Second, the SUVR cutoff of FC119S
was determined based on FBB-PET positivity rather than
on pathological confirmation. However, the cutoft value for
the quantitative analysis of FBB-PET was obtained from the
previous study with pathological confirmation of the diag-
nosis of AD."> Moreover, we performed comprehensive neu-
rological and neuropsychological evaluations, and all pa-
tients underwent FDG-PET to obtain accurate diagnoses.
Future studies that use both PET and autopsy data are need-
ed to determine the cause of the discordance.

In summary, we demonstrated a strong global correlation
between FC119S-PET and FBB-PET, and the excellent effi-
cacy of detecting B-amyloid positivity and AD using FC119S.
FC119S showed prominent accumulation of FC119S in the
temporal cortex, correlation with general cognition, and
vertex-wise correlation with cortical thickness, which might
be the unique characteristics of the FC119S tracer. These re-
sults suggest that this new 3-amyloid tracer has clinical im-
plication for detecting not only B-amyloid deposition but
also the presence of AD.
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The online-only Data Supplement is available with this arti-
cle at https://doi.org/10.3988/jcn.2022.0207.
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