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ABSTRACT

Introduction: Second-generation tau-PET tracers like ['®F]MK-6240 are increasingly used both for diagnosing and quantify-
ing Alzheimer's Disease (AD) tauopathy. However, while ['®F]MK-6240 tau-PET has demonstrated excellent sensitivity for AD
tauopathy, data assessing its specificity and binding in non-AD tauopathies are still scarce.

Methods: Participants were assigned to exclusive categorical diagnoses based on their amyloid (Af) and cognitive status. We
quantified mesiotemporal (MTL) and neocortical ["*F]MK-6240 tau-PET signal in 28 AB— cognitively impaired (CI) patients
presenting various non-AD neurodegenerative disorders. Tau-PET quantifications were compared with AB— cognitively unim-
paired (CU) subjects (n=51) and AB+ CI patients (n="77).

Results: Among the 28 A3— impaired subjects, only five presented significant and isolated mesiotemporal signal, most of them
being suspected of primary age-related tauopathy (PART). Only two Af— impaired patients (7%) presented positive neocortical
signal, both being diagnosed with fronto-temporal degeneration (FTD). The Tau-PET results of all the remaining Af— patients
were comparable to the CU population, including eight other FTD patients. Importantly, 4R-only tauopathies (CBD and PSP) and
sv-PPA were negative.

Conclusion: ['F]MK-6240 tau-PET has a special affinity for tauopathies involving 3R/4R paired helical filaments: AD, PART
(AB— subjects with MTL-restricted tau-PET signal) and some forms of FTD while most primary tauopathies do not exhibit sig-
nificant cortical signal. Positive neocortical scans are therefore highly specific for AD tauopathy. Based on those and previous
results, we propose a diagnostic flowchart for MCI subjects suspected of AD or another tauopathy which may significantly reduce
the need for amyloid PET or CSF measurement.

Renaud Lhommel and Bernard Hanseeuw jointly supervised the work.
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1 | Introduction

Positron Emission Tomography (PET) has emerged as a pow-
erful imaging modality for studying and diagnosing various
neurodegenerative disorders, particularly Alzheimer's disease
(AD) and primary tauopathies [1]. The recent development of
radiotracers specific for tau tangles has significantly enhanced
the capability to visualize and quantify pathological processes
leading to tau protein aggregation in vivo. Among these radio-
tracers, [*®F]MK-6240 has shown great promise due to its high
affinity for tau protein aggregates in AD [2].

AD is a progressive neurodegenerative disorder characterized
by a complex interplay of pathological processes, including
amyloid plaque formation, tau neurofibrillary tangles, and
neurodegeneration. These three hallmarks have become the
basis for a biomarker classification [3]. Amyloid pathology is
the first to arise and amyloid biomarkers are commonly used
nowadays for AD diagnosis. However, cognitive impairment
is more closely associated with tau pathology [4, 5]—espe-
cially in the mesiotemporal lobe where it appears very early in
the neurodegenerative process, before the occurrence of clin-
ical symptoms [5, 6]. As such, observing and quantifying AD
specific tauopathy could become a crucial staging biomarker
for early AD. However, while the great sensitivity of ['8F]
MK-6240 tau PET for AD diagnosis is now well documented
[7-10], the specificity of the tracer for AD—and conversely its
sensitivity for non-AD tau pathologies—remains to be deter-
mined. Could non-AD tauopathies benefit from this imaging
technique, and if so, which ones? In vitro studies have shown
little affinity of tau PET tracers for non-AD tauopathies [11],
but in vivo studies with ['®F]MK-6240 in non-AD patients are
scarce.

This study aimed to analyze ["8FIMK-6240 tau-PET quantifi-
cation—both in the mesiotemporal lobe (MTL) and in the en-
tire neocortex—in a group of patients presenting with various
non-AD neurodegenerative disorders. We defined “non-AD” as
a low level of amyloid pathology (Af—) to ensure independence
with the tau-PET examination. Our main objective was to deter-
mine the affinity of the tracer for different types of tau pathol-
ogies, and consequently, the specificity of the tracer for AD tau
tangles.

2 | Methods
2.1 | Participants

The study included a total of 177 subjects (age 45-91). One hun-
dred and eleven patients were recruited at the Memory Clinic
of the Cliniques Universitaires Saint-Luc (Brussels, Belgium),
while 66 volunteers were recruited from a pool of clinically
normal older adults participating in research studies at the uni-
versity. The volunteers’ group was enriched in Apolipoprotein
E4 (ApoE4) carriers to match the prevalence observed in the
AD group. Recruitment and examinations took place between
June 2019 and March 2024. Exclusion criteria were focal brain
lesions, major depression or psychiatric diseases and alcohol or
drug abuse. All participants provided informed consent in ac-
cordance with the Declaration of Helsinki. Ethical approval for

the study was granted by the Ethics Committee of the Catholic
University of Louvain (Date: 13 May, 2019; Eudra-CT number:
2018-0034/73-94) (Figure 1).

Participants were categorized based on a bioclinical algorithm,
which included amyloid status (A@) and cognitive assess-
ments. The following biomarkers were conducted in clinics,
as ordered by the attending neurologist: lumbar puncture with
total tau (t-tau), p-tau'®! (p-tau) and AB42 cerebrospinal fluid
(CSF) measures, Amyloid PET, FDG PET, clinical MRI, neu-
ropsychological assessment, and ApoE genotyping. Volunteers
underwent amyloid-PET, structural MRI, and neuropsycholog-
ical assessment with ApoE genotyping conducted prior to the
study [12].

Amyloid status was determined for each subject, either by am-
yloid PET (vide infra) or CSF measurement. Subjects were con-
sidered to be AB+ (suggesting AD pathology) if at least one of
these three conditions was met: PET Centiloid >25 [13]; CSF
AB42<437pg/mL; [437pg/mL<CSF AB42<650pg/mL]; and
CSF P-tau> 61 pg/mL [14] (this latter condition concerned six
patients). If both biomarkers were performed and discordant,
the amyloid PET result was considered decisive.

Categorial diagnoses were initially based on amyloid status
(AB—/+), which indicated whether the subject fell within the AD
spectrum, and neuropsychological evaluations, which classified
subjects as unimpaired, mildly cognitively impaired (MCI), or
demented. A participant was classified as MCI if its Mini Mental
State Examination (MMSE) score was >24/30 accompanied by
impaired performance in at least one of the four tested cogni-
tive domains (episodic memory, executive, visuospatial, and
language). The cutoff criteria were set at —1.5 Z-score for every
cognitive domain, except for language which was not considered
if the testing language was not the patient's mother tongue [15].
All demented individuals had an MMSE score <24 and func-
tional impairment in everyday life.

The four first categories were as follows:

- Cognitively unimpaired AB— subjects (AB— CN)
- Cognitively unimpaired Af+ subjects (excluded, vide infra)

- Cognitively impaired A+ amyloid positive subjects (AS+
impaired)

- Cognitively impaired AB— subjects (Af— impaired)

The AP+ impaired group served as a positive control for study-
ing AB— cognitively impaired subjects. Cognitively unimpaired
AB+ subjects (preclinical AD, n=21) were excluded because
they represented a heterogeneous group whose tau burden could
range from A3— CN to AD levels.

The Af— impaired subjects were then assigned a specific etiologi-
cal diagnosis when possible. Diagnoses included Frontotemporal
degeneration (FTD), Corticobasal dementia (CBD), Progressive
supranuclear palsy (PSP), and Hydrocephalus. The remaining
subjects whose diagnosis could not be precisely determined
were classified as Af— undefined-MCI (Af— uMCI). None of
them was demented.

20f11

European Journal of Neurology, 2025



66 Volunteers

177 participants

111 Patients

72 Cognitively Normal

(CN)

51 AB- Cognitively
normal

21 AB+ Cognitively
normal

Negative control group Excluded

105 Cognitively

Impaired (Cl)

28 AB- Cognitively
Impaired

Group of interest

77 AB+ Cognitively
Impaired

1
Positive control group
1
| |
49 AR+ MCI

28 AB+ demented

FIGURE1 | Distribution of the participants in the different bioclinical categorical groups.

Subjects with mixed pathologies including AD (e.g., one case
with a clinical diagnosis of Lewy body dementia with high-Af)
were assigned to the AD group as they were expected to present
AD tauopathy on ["8F|MK-6240 tau PET-scan.

2.2 | PET and MRI Acquisition

All participants underwent a 3DT1 MRI and an [“F|MK-
6240 tau PET. Acquisition parameters and processing were
similar to our previously published study [10]. White Matter
Hypointensities (WMH) data were extracted from the MRI ac-
quisition with Freesurfer v7.2 software. Tau PET scans were
quantified in terms of Extent Of Tauopathy (EOT) in the region
Braak 1+ 2 (Braak <2, roughly the MTL) and the region Braak
1+2+3+4+5+6(Braak <6), which includes the entire neocor-
tex and some gray nuclei [10]. EOT corresponds to the propor-
tion of voxels greater than to 1.3 SUVr, considered as significant.

Amyloid PETs were acquired with two different tracers: ['3F]
Flutemetamol and ['!C]PIB. The acquisition procedure was sim-
ilar for both tracers and was previously detailed [13]. Amyloid
PETs were quantified on the centiloid scale with a positivity cut-
off set at > 25 [10].

2.3 | Neuropsychological Assessment

All participants underwent a comprehensive neuropsycholog-
ical evaluation. Z-scores were computed for four cognitive do-
mains: episodic memory (Free and Cued Selective Reminding
Test, French version [16]), language (Lexis Naming Test, the
Category Fluency Test for animals, and the Letter Fluency Test

for the letter “P” [17]), executive functions (Trail Making Test
[18], Luria's Graphic Sequences [adaptations in French, unpub-
lished]), and visuospatial functions (Clock Drawing Test and
the Praxis part of the CERAD battery [19, 20]). Each cognitive
domain was assessed based on three measures (for additional
details refer to [15]). A global cognitive Z-score was calculated
by averaging the Z-scores from these four cognitive domains,
and this score was used as a proxy for cognitive performance/
impairment. Three A+ demented subjects and two Af— de-
mented subjects were unable to complete all the tasks; therefore,
a cognitive score could not be calculated for those subjects.

2.4 | Statistics

All statistics were calculated with Graphpad Prism 10 software
(Graphpad LLC, Boston, MA). The characteristics of the partic-
ipants were compared to those of the AB— CN group and AR+
impaired group using Mann-Whitney tests.

To compare the different AB— impaired subgroups with both
the AB— CN (negative control group) and AD-impaired (positive
control group), results were tested with Kruskal-Wallis test and
Dunn's multiple comparison.

ROC curves were generated to assess the diagnostic perfor-
mances of ['®F]MK-6240 tau PET quantification as a tool for di-
agnosing Alzheimer's Disease (AD) in a CI population.

Finally, simple linear regressions and Spearman's correlations
were calculated to explore the relation between the tau PET
quantification results and the cognitive performances in the
AB— population (CN and clinically impaired).
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3 | Results
3.1 | Characteristics of the Participants

The 177 subjects were assigned to one of four categorical diag-
noses: 51 were AB— CN, 21 A+ CN, 77 AR+ impaired, and 28
AB— impaired. As explained in the methods, the 21 A+ CN
were excluded from this study. The Af— impaired individuals
were then classified into AB— uMCI (n=12), FTD (n=10), CBD
(n=3), PSP (n=1), and hydrocephalus (n=2) (Table 1).

Characteristics of the AB— impaired group, which is the primary
group of interest, were compared to the other groups. The A+
impaired group was further subdivided into MCI (n=49) and
demented (n=28) to provide a more relevant comparison of the
cognitive deficits.

The AB— impaired group was slightly younger (67 vs. 71 years old)
and had a lower proportion of ApoE4 carriers (23% vs. 66%) than
the AB+ impaired group. MMSE scores were similar between
AB— and AB+ MCI (circa 26/30), although the global cognitive
score was slightly lower in the A+ MCI group (Z-score =—0.91
vs. —1.36), primarily due to lower scores in memory and execu-
tive function. Conversely, language Z-scores were lower in the
Ap- than in the A+ MCI group (—1.60 vs. —1.00), consistent
with the inclusion of patients with primary progressive apha-
sia in the FTD subgroup. There were no significant differences
in visuospatial scores between the AB— and A+ MCI groups.
Amyloid PET centiloid values were by definition higher in the
AB+ groups; they were also slightly lower in the A— impaired
group than in the AB— CN (Centiloid =-2.5 vs. 6.3). CSF data
were only significantly different in the A+ group. Regarding
WMH—used as a proxy for cerebrovascular disease—no signif-
icant differences were observed between groups.

3.2 | [BF]MK-6240 Tau PET Results

In the Braak <2 region, only two Af— CN subjects exhibited a
tau burden exceeding the previously defined cutoff for this MTL
region (extent=24.8% of voxels with above-threshold SUVRs,
best cutoff to distinguish between AB— CN and CI AD patients
[10]). Almost every A+ CI individual had a mesiotemporal EOT
>24.8% and the group had significantly higher tau burden than
the AB— CN group (p <0.0001). Regarding the AB— impaired sub-
jects, the results were heterogeneous. CBD, PSP, and hydrocepha-
lus subjects, all presented an ['8F|MK-6240 signal in the AB— CN
range, showing no significant mesiotemporal tauopathy. Most of
the FTD subjects also remained in the AB— CN range; however,
two FTD subjects presented significant mesiotemporal tauopathy
(55.3% and 99.0%). The AB— uMCI group was the most heteroge-
neous with EOT values widely ranging from 2% to 81%, straddling
both sides of the cutoff line: Five out of 13 (38%) Af— uMCI had
positive tau-PET signal in the MTL (Figure 2).

When examining neocortical tauopathy in the Braak<6 re-
gion, only one AB— CN subject showed a slightly elevated value
(13.2%) compared to the established cutoff (12.1%, value which
best distinguishes between AB— CN and symptomatic AD [10]).
Most A+ cases had EOT values well above the cutoff with a
mean value of 44.9%. In contrast, AG— patients were all under

the cutoff, except for two FTD subjects. The five AB— uMCI with
positive tau-PET signal in the MTL all had very little tau-PET
signal in the neocortex. Notably, in the A— impaired group,
the demented subjects did not present higher neocortical tau-
PET signal than participants with milder cognitive impairment,
suggesting that neocortical ['®F]MK-6240 signal may not be an
accurate measure of non-AD tau pathology progression.

We performed additional analysis to evaluate the impact of
ApoE status on tau-PET signal. In the AB— CN and AB— CI
groups, we did not observe any significant differences between
ApoE4 carriers and noncarriers. However, we observed a signif-
icant difference among the A3+ impaired subjects both in re-
gion Braak <2 (p=0.0002) and Braak <6 (p=0.018). Complete
data are displayed on a figure in Supporting Information. Of
note, the ApoE effect was predominant in the MTL (also visible
in AB— CI, although it did not reach statistical significance).

3.3 | ROC Curves

ROC curves analysis to diagnose AD (Af+) pathology in a CI
population with ['®F]MK-6240 EOT quantification demon-
strated good performances with an area under the curve of 0.90
and 0.91 for the Braak <2 and Braak <6 regions, respectively.
For Braak <2 region, the optimal performance was achieved
with a cutoff < 55.6% (Sn: 92.9% and Sp: 80.5%) and for Braak <6
with a cutoff <12.5% (Sn: 92.9% and Sp: 87.0%). This 12.5% cut-
off almost matches the previously established cutoff to best dis-
tinguish A+ impaired subjects from the AB— CN population.
In contrast, the Braak <2 cutoff is much higher indicating that
some Af— individuals may have moderately high tau-PET sig-
nal in the MTL. Using SUVr instead of EOT provided similar
results with a threshold of 1.68 SUVr in the MTL (Sn: 92.9% and
Sp: 79.2%) and 1.03 SUVr in the entire neocortex (Sn: 92.9% and
Sp: 81.8%) to distinguish A+ from AB— CI patients (Figure 3).

3.4 | Simple Linear Regressions and Correlations
Between Tau-PET Signal and Cognition

Simple linear regression between ['*F]MK-6240 tau PET quan-
titative data and the global cognitive Z-score in the Af— popu-
lation was slightly significant for the Braak <2 region (R>=0.13;
p=0.001), mostly driven by a few AS— uMCI and two FTD sub-
jects. Among the specific cognitive domains, only episodic mem-
ory was significantly associated with MTL tauopathy (R*>=0.31;
p<0.0001). Otherwise, no other significant linear regression or
correlation was observed between cognition and tauopathy in
the AB— population (Figure 4).

Of note, there was no significant influence of the education level
on the correlation between tau-PET signal and the global cog-
nitive Z-score (tested on the entire population, data not shown).

3.5 | Tau-PET in CSF-Tau Positive and Negative
AB— Impaired Individuals

Among the AB— impaired subjects, we compared EOT values
between individuals who were CSF total tau+ (>381pg/mL)
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Graphic of EOT values in regions Braak <2 and Braak <6 for the different diagnostic groups (and subgroups for the Af— impaired
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Dunn's multiple comparison. Significant results are displayed. EOT, extent of tauopathy (in %). Braak <2: region corresponding to the mesiotemporal

lobe. Braak <6: region corresponding to the whole neocortex and some gray nuclei. AB— uMCI, amyloid negative undefined MCI; AB, amyloid; CBD,

corticobasal degeneration; CN, cognitively normal; FTLD, frontotemporal lobar degeneration; PSP, progressive supranuclear palsy.

and CSF total tau— (<381 pg/mL). CSF data were available for
20 subjects, including eight CSF tau+ and 12 CSF tau—. EOT
Braak <2 values were significantly higher in CSF tau+ (median:
9.8%) than in CSF tau— (median: 4.2%) individuals (p =0.039
Mann-Whitney). EOT Braak <6 values were also significantly
different between CSF tau+ (median: 6.0%) and CSF tau— (me-
dian: 4.2%) individuals (p=0.016 Mann-Whitney). Notably,
even though CSF tau+ individuals had greater EOT values than
CSF tau—, differences were moderate and all medians stayed
below the positivity cutoff, highlighting the weak association
between CSF total tau values and tau-PET signal, in A— CI
individuals.

3.6 | Subgroup Analyses
3.6.1 | Af—uMCI

Among the Af— uMCI, five subjects presented mesiotemporal
tauopathy. All of them are illustrated in Figure 5. We discuss
two distinct scenarios for these cases based on their Af pathol-
ogy levels (either clearly negative or close to the Af threshold).

- AP—uMCI 13 was a 70-year-old man presenting a cortical
tauopathy slightly extending beyond the Braak <2 region
and visually classified as Braak 3. He had 27/30 on the
MMSE and a global cognitive Z-score of —0.59 (mean
of CN=0, SD=1). His primary deficit was in episodic
memory (—1.44 Z-scores). We have no CSF data for this
patient but a borderline amyloid PET (centiloid +20.8).
This single patient may be considered as having MCI
due to AD if we lower our Centiloid threshold to 20
(instead of 25).

— The other AB— uMCI Braak<2 positive cases all pre-
sented a similar pattern with different levels of mesiotem-
poral tauopathy. The diagnosis of Primary Age-Related
Tauopathy (PART) was suggested since A pathology was
excluded based on PET or CSF results.

3.6.2 | FTD

Among the 10 subjects diagnosed with FTD, four had a behav-
ioral phenotype, five had a PPA phenotype (with two out of
five with semantic variant), and one an amnestic presentation.
Two out of the 10 FTD patients exhibited both Braak<2 and
Braak <6 significant tauopathy while all the remaining cases
fell within the AB— CN range (Figure 6):

- FTD8 was a 73-year-old man. He was followed for more
than 10years at the time of his tau-PET. He was con-
firmed as amyloid negative through lumbar puncture (Af42
measured at 934pg/mL, normal >437) and an amyloid
PiB-PET 4years later (centiloid value: —11.3). He had a
global cognitive Z-score at —2.40 at the time of the tau
PET with severe impairment in episodic memory (—7.12
Z-score). C9orf72 mutation was absent. The tau-PET re-
vealed a high tau burden in the MTL and both temporal
lobes, with corresponding mirror hypometabolism observed
on FDG-PET in the ['®F]MK-6240-positive regions.

- FTD9 was a 48-year-old woman. She developed a Primary
Progressive Aphasia (PPA). Her global cognitive score re-
mained normal at —0.81, mainly lowered by her perfor-
mances in language tasks (—1.48 Z-score). Her lumbar
puncture showed normal AB42 (1029 pg/mL), but increased
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FIGURE 4 | Graph presenting the relation between the global cognitive Z-score and extent of tauopathy (EOT) in the regions Braak <2 and

Braak <6 in the amyloid negative (Af—) population (Cognitively normal and cognitively impaired). Simple linear regression and Spearman’s correla-
tion results are displayed. Braak <2: region corresponding to the mesiotemporal lobe. Braak <6: region corresponding to the whole neocortex and
some gray nuclei.

t-tau (572 pg/mL, normal < 381), and p-Tau (64 pg/mL, nor-
mal <61 pg/mL), suggesting a non-AD tauopathy. Amyloid
PET 2years after the tau-PET confirmed the Af— status
with a —11.0 centiloid score. The ['®FIMK-6240 tau-PET
showed diffuse neocortical tauopathy. Most of FTD-related
mutations were tested and excluded: C9orf72, GRN, MAPT
(ex1, ex9—13), and VCP.

3.6.3 | Parkinsonian Syndrome

One of the AB+ impaired subjects also presented with parkin-
sonian syndrome and was eventually diagnosed with Dementia
with Lewy Bodies (DLB). Among the AB— impaired individuals,
four had parkinsonian syndrome: three patients diagnosed with
CBD and one with PSP.
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FIGURES5 | [F]MK-6240 PET-MR fused images of five etiologically undefined mild cognitively impaired amyloid negative subjects (Af— uMCI).
AB—uMCI 13 is suspected of early Alzheimer's disease and the remaining four are suspected of Primary age-related tauopathy (PART). Quantitative

['®)FIMK-6240 PET data, cognitive tests results, Amyloid PET, and CSF results are displayed. Braak <2: Region corresponding to the mesiotemporal

lobe. Braak < 6: Region corresponding to the whole neocortex and some gray nuclei. CSF, cerebrospinal fluid; MMSE, mini-mental score examination.

3.6.4 | Vascular Disease

Among the AB— uMCI subjects, one individual had high WMH
(29366). After genetic testing, he was confirmed to suffer from
Cerebral Autosomal Dominant Arteriopathy with Subcortical
Infarcts and Leukoencephalopathy (CADASIL). He did not
present significant tau PET signal (Braak<2 EOT 1.9% and
Braak <6 EOT 5.6%).

4 | Discussion

This study aimed to investigate the specificity of ['**FIMK-6240 tau
PET for AD versus non-AD tauopathy. While the sensitivity of the
tracer for AD tauopathy was already explored in previous works
[7-10], the present study focused on a Af— heterogeneous group
(n=28) including CI patients presenting with different neurode-
generative disorders suggestive of non-AD tauopathies. Among
these subjects, significant neocortical [**F]MK-6240 signal was
only observed in two FTD subjects (while eight other subjects
diagnosed with FTD remained negative). Additionally, five AB—
uMCI subjects (out of 12 scanned) exhibited significant mesiotem-
poral tauopathy, most of whom are suspected to have PART.

Interestingly, the three types of tauopathies exhibiting significant
["*FIMK-6240 cortical signal are those involving (or potentially
involving, in certain FTD subtypes) 3R/4R tau protein aggregates
forming paired helical filaments (PHF). A recent study using
cryoEM technique [21] showed how [¥F]MK-6240 specifically
binds the PHFs in AD. Based on our findings, we hypothesize
that ['®F]MK-6240 has a particular affinity for this form of tau

aggregate, which is present in these tauopathies. From a diag-
nostic standpoint, the most challenging part is to distinguish the
few ["®FIMK-6240-positive FTD subjects from AD pathology.
Levy et al. demonstrated in 2022 [22] that some forms of genetic
FTD with MAPT P301L or R406W mutations presented a cer-
tain degree of binding with ['®F]MK-6240. Furthermore, ['3F]
Flortaucipir PET binding has also been reported in MAPT mu-
tation carriers, especially those causing 3R/4R tauopathies [23].
Regarding our two subjects, no FTLD-related mutations were
found. More specific FTD-centered studies with ['"8F]MK-6240
are needed to fully understand the biological processes of the dis-
ease and subsequent tracer binding ability.

The presence of mesiotemporal tauopathy in Af— subjects raises
the question of PART and its pathophysiological classification.
As discussed by Duyckaerts et al. [24], should PART be consid-
ered a limited, non-amyloid driven, form of AD? We believe that
this question would benefit from longitudinal clinical and im-
aging studies to enlighten the evolution of those subjects com-
pared with typical prodromal AD controls. Early work using
Flortaucipir-PET suggests that they have lower risk of progres-
sion than their AB+ MCI counterparts [25].

4.1 | Tau-PET Imaging: A New Diagnostic Tool?

Quantification in the region Braak <6 provided the most ac-
curate diagnostic performances with a 12.5% positivity cutoff
to distinguish AB— from AR+ CI patients. This 12.5% cutoff
matches the previously established cutoff to distinguish A+
impaired subjects from the AB— CN population (Figure 7).
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FIGURE6 | ['®F]MK-6240 PET-MR fused images of the two (out of nine) subjects diagnosed with frontotemporal dementia (FTD) and presenting
significant neocortical signal. Quantitative [**F]MK-6240 PET data, cognitive tests results, Amyloid PET, and CSF results are displayed. Braak <2:

Region corresponding to the mesiotemporal lobe. Braak <6: Region corresponding to the whole neocortex and some gray nuclei. CSF, cerebrospinal

fluid; MMSE, mini-mental score examination.

Impaired patient undergoes
['8F]MK-6240 Tau PET

Braaks6 positive
(EOT>12.5%)

Braaks6 negative
(EOT<12.5%)

Braaks2 positive Braaks2 negative
(EOT>24.8%) (EOT<24.8%)

Amyloid-positive:
Early AD

Consider co-pathology
if dementia

AD diagnosis

Consider Amylo
status determination

Amyloid-negative:
PART diagnosis

Non-AD diagnosis

FIGURE 7 | Diagnostic flowchart for MCI patient suspected of Alzheimer's disease (AD). EOT, extent of tauopathy (in %). Braak <2: Region cor-
responding to the mesiotemporal lobe. Braak <6: Region corresponding to the whole neocortex and some gray nuclei. PART, primary age-related

tauopathy.

Using this threshold, ["*F]MK-6240 tau PET has the potential
to replace amyloid PET as the primary diagnostic tool for pa-
tients clinically suspected of AD. Indeed, our previous research
demonstrated that if a subject had clinical impairment due to AD

(AB+ MCI), we systematically observed positive ['SFIMK-6240
signal [10]. Conversely, if CI subjects do not exhibit significant
tauopathy on tau-PET, they are likely to be AB— and cognitive
impairment should be attributed to another neurodegenerative
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disorder. Amyloid status determination may still be relevant for
subjects with MTL-limited tauopathy to distinguish between
PART and early AD. Based on our findings, we propose a diag-
nostic flowchart (Figure 7). Following this flowchart, amyloid
PET may have a much more limited place to assess MCI patients
suspected of AD if ['®F]MK-6240 tau PET is available, espe-
cially given the rise of blood-based biomarkers [26, 27]. When
applying the flowchart to our cohort of 105 CI subjects, only
13 (12.4%) would have required amyloid PET, as they exhibited
positive MTL but negative neocortical tau-PET signal. When ap-
plying the flowchart to the 21 CN Ab+ participants, 14 (66.7%)
were considered as not having AD (negative tau-PET in both
MTL and neocortex), five (23.8%) were considered as having
AD (positive tau-PET in both regions), and two (9.5%) required
amyloid-PET to determine whether they had AD (as they had
positive MTL, but negative neocortical tau-PET). Applying tau-
PET in the general CN population is unrealistic, but it is more
feasible to confirm AD after positive plasma test and cognitive
assessment. While amyloid PET results are mostly dichotomous,
tau PET has the advantage of providing the extent of the disease.

4.2 | Limitations

Our AB— group was relatively small, with a limited number of
patients in each subgroup representing different tauopathies.
However, we could find a clear-cut separation between 3R/4R
PHF tauopathies, which exhibited specific neocortical signal
and all other tauopathies that did not. To further validate these
findings, autopsy-proven studies of FTLD cases are needed to
determine the specific types of tau isoforms aggregating in ['3F]
MK-6240-positive FTD cases.

5 | Conclusion

['®FIMK-6240 tau PET demonstrated high specificity for ce-
rebral AD tauopathy compared to non-AD tauopathies. Aside
from AD subjects, specific cortical signal was observed, lim-
ited to the MTL, in five out of 12 AB— MCI subjects, mostly
suspected of PART, and in two out of 10 subjects diagnosed
with FTD. These three neurodegenerative processes: AD,
PART, and certain FTD cases share a common feature: They
are driven by 3R/4R PHF, which appears to be the specific tar-
get of this tracer.

Consequently, [ FIMK-6240 tau PET emerges as a highly
specific tool for diagnosing AD tauopathy, particularly when
neocortical signal is observed. Combined with its previously es-
tablished high sensitivity, this tracer represents a reliable diag-
nostic tool for identifying AD in an MCI population.
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