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Tau PET quantitation methods have been used in research settings
and clinical trials to measure tau burden for diagnostic, staging, and
prognostic purposes. However, these methods require specialized
software, skilled analysts, and advanced image processing.We devel-
oped a novel 18F-flortaucipir PET (FTP, or Tauvid) visual read method
enabling stratification of patients with Alzheimer disease (AD) accord-
ing to the tau level without the need for quantitation. An independent
reader study (I7E-AV-A26) was conducted to test this method against
a quantitation-based high-tau standard of truth. Methods: A total of
140 baseline or screening FTP scans were randomly selected from
the TRAILBLAZER-ALZ 2 phase 3 trial (NCT04437511). Five qualified
imaging physicians were trained for the FTP visual stratification
method, using previously identified thresholds and cortical regions of
interest thought to optimally stratify high-tau and non–high-tau scans.
Positive and negative percent agreement (PPA and NPA, respectively)
between visual stratifications and quantitation-based high tau (AD-
signature SUV ratio . 1.46) were calculated. Predefined success
criteria were met if the lower bounds of a 2-sided 95% CI for PPA
and NPA were 50% or greater for at least 3 of the 5 readers. Inter- and
intrareader reliability were assessed using Fleiss k (n 5 140) and
Cohen k (n5 20 test–retest scans) metrics. Results: The median PPA
and NPA were 83.4% and 88.9%, respectively, with lower bounds of
2-sided 95% CIs being 50% or greater for all readers. The Fleiss
k-point estimate was 0.8882 (95% CI, 0.8356–0.9409) and the Cohen
k-point estimate was 0.9599 (95% CI, 0.9049–1.000) for all readers,
indicating almost perfect inter- and intrareader agreement. Study
I7E-AV-A26 successfully validated the feasibility of the FTP visual
stratification method, possibly supporting AD staging and prognosis
with high inter- and intrareader agreements, confirming the reliability
of the method. Conclusion: Future investigations may include
expanding the validation dataset, including real-world clinical data
from diverse populations, using autopsy confirmation, exploring alter-
native regions and thresholds for other tau PET stratifications, and
assessing differences in treatment response among visually stratified
participants enrolled in disease-modifying therapy trials.
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Alzheimer disease (AD) is a chronic neurodegenerative dis-
ease pathologically characterized by the accumulation of amyloid-
b plaques and neurofibrillary tau tangles (NFTs) in the brain (1).
PET is a critical imaging tool and is considered the gold standard
for in vivo diagnosis and staging of AD through quantitation and
visual interpretation methods (2–5). Multiple PET tracers have
been developed in the last decade that can estimate the density and
distribution of NFTs by selectively binding to aggregated tau or to
assess amyloid pathology by binding to amyloid-b plaques (6).

18F-flortaucipir (FTP, or TAUVID [Lilly]) is currently the only
tau imaging agent approved by the U.S. Food and Drug Adminis-
tration (7) and the European Medicines Agency (8) that can be
used to estimate the density and spatial distribution of aggregated
NFTs in the brain (2). In the seminal PET-to-autopsy study, posi-
tive visual interpretation of FTP signal patterns was shown to asso-
ciate with an advanced Braak NFT stage observed at autopsy,
supporting the neuropathologic diagnosis of AD (9). Cross-
sectional studies have demonstrated a strong correlation between
both quantitatively (10) and visually assessed (11) tau PET signal
and cognitive status in AD patients. Longitudinal studies have
shown that increased global or regional tau PET signals captured
visually (11) or quantitatively (10,12) were associated with more
rapid cognitive and functional decline, informing AD prognosis. In
one of those studies (12), patients were split into quartiles (e.g., no
tau, low tau, medium tau, and high tau) based on their FTP signal
measured using SUV ratio (SUVr). The cognitive decline measures
worsened progressively from the no-tau group to the high-tau
group.
In research settings and clinical trials, quantitation methods

(13–17) have been used primarily to measure tau burden. How-
ever, this approach presents challenges, as it requires specialized
software and advanced image processing steps, which can be time
consuming. On the other hand, visual read methods can be more
practical in clinical settings, as they can be performed by trained
imaging physicians using widely available software, allowing for
timely execution. The U.S. Food and Drug Administration and
European Medicines Agency labels for FTP provide a visual read
interpretation method that allows the identification of widely dis-
tributed tau neuropathology (Braak V/VI, B3) with a visual inter-
pretation of a positive FTP scan. An investigational 3-tier FTP
visual read method further differentiates positive scans based on
regional patterns and stratifies by moderate and advanced tau AD
patterns (tAD1 and tAD11, respectively) (9). However, these
visual read approaches are not able to differentiate positive FTP
scans with varying levels of quantitation-based tau PET groups
(e.g., medium tau vs. high tau among positive tAD11 pattern
scans) (5,6). We developed (18) a visual read stratification method
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that can classify AD patients based on different quantitation-based
tau levels. The method is a natural extension to the 3-tier investi-
gational FTP visual read method that was previously developed
(12) and used in clinical trials for screening patients (13,14).
In this article, we present the findings of an independent reader

study (I7E-AV-A26; hereafter study A26) that aimed to validate the
feasibility of a novel tau PET visual stratification method and its
ability to stratify patients by high tau and non–high tau using a sub-
set of screening or baseline FTP scans acquired in a clinical trial.

MATERIALS AND METHODS

Image Data
Study A26 included 185 screening or baseline scans from the TB2

trial (TRAILBLAZER-ALZ2; NCT04437511) (Fig. 1). The image
data used in this study were selected from screening or baseline FTP
scans that were acquired as part of that trial. The TB2 trial is a ran-
domized, double-blind, placebo-controlled phase 3 trial to evaluate the
safety and efficacy of donanemab in participants with early symptom-
atic AD (prodromal AD and mild dementia due to AD) with the

presence of brain amyloid and tau pathology (12). Quantitation of FTP
PET was performed using an AD-signature weighted neocortical
region with respect to a PERSI reference region (also referred to as
MUBADA-PERSI SUVr (10,19)). This target region was developed
as a global neocortical region weighted at the voxel level, with poste-
rior areas, including temporal, parietal, and occipital, carrying higher
weights overall (19). The TB2 study participants with an SUVr of less
than 1.10 (3) were excluded from the trial, except for participants with
a tau PET topographic deposition pattern consistent with tAD11,
who were included regardless of their AD-signature weighted neocor-
tical SUVr. An SUVr cut point of 1.46 (3) was used to identify partici-
pants with high tau (SUVr . 1.46). All other participants (SUVr
# 1.46) were classified as low or medium tau.

Of the 185 scans, 140 were randomly selected from scans that were
visually read as tAD1 or tAD11 during the screening period of
the TB2 trial and were randomized. An effort was made to balance
the number of quantitation-based high-tau and non–high-tau scans
(70 high tau and 70 non–high tau). Additionally, 20 randomly selected
scans were used as test–retest scans for assessing intrareader reliabil-
ity. These scans were selected from the original 140 tAD1 or

tAD11 scans and were evenly balanced
between the number of quantitation-based
high-tau and non–high-tau scans. Twenty
tAD2 scans were randomly selected from
subjects who were not randomized to TB2 to
avoid potential reader bias due to reading
only scans that are consistent with AD
(tAD1 or tAD11). Finally, a set of 5 scans
that failed initial quantitation at screening
was included to assess the feasibility of the
proposed visual read method when quantita-
tion is difficult to perform.

FTP PET Visual Stratification Method
The FTP PET visual interpretation method

used in this study is a natural extension to
the 3-tier investigational FTP visual read
method that was previously defined (9).
Readers using the 3-tier visual read method
first estimate the mean counts in the cerebel-
lar region (mean cerebellar count [MCC])
and then adjust the color scale to set a visual
threshold to discriminate voxels with
increased signal (defined as .1.65 times the
MCC) compared with the background. Once
the color scale is adjusted, readers examine 6
specified brain regions bilaterally (lateral
anterior temporal, lateral posterior temporal,
occipital, parietal, precuneus, and frontal
lobes) and score each region as either positive
or negative based on the presence of an ele-
vated signal. Scans are evaluated using prede-
fined rules (9) that assess the regional patterns
of tracer uptake and are considered either not
consistent with AD (tAD2 pattern) or consis-
tent with AD (tAD1 or tAD11). Further
details of the 3-tier investigational read
method are in the supplemental materials
(available at http://jnm.snmjournals.org) (20).

An earlier observational clinical study of
participants with AD found that those with
high tau levels, as determined through quan-
titation, exhibited a visually elevated neocor-
tical signal (1.65 times the MCC) in the

FIGURE 1. Schema of study A26. aProportion of scans with tAD1 (�5%) and tAD11 (�95%)
reflected prevalence in TB2 study. bScans that were negative or had failed FTP quantitation were not
used for calculating endpoints. cParticipants with negative scans were identified from screen-failed
subjects to TB2 study.
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frontal cortex (9,11). However, 40% of participants who also exhibited
this elevated signal in the frontal cortex did not have high tau levels
(12). This suggests that relying solely on visual assessment of elevated
neocortical activity in the frontal lobe may have very high sensitivity
but lacks the necessary specificity to identify quantitatively high tau.
Therefore, it was hypothesized that increasing the visual read thresh-
old of 1.65 3 MCC and assessing the frontal lobe would improve the
specificity and accuracy of identifying patients with high tau (Figs. 2
and 3). After proof-of-concept tests, a threshold of 2.80 times the
MCC was identified to be optimal for identifying high tau (18). Fur-
ther details on development of the visual read-based stratification
method are given in the supplemental materials.

In study A26, FTP PET scans were evaluated by 5 independent
readers using a 2-step approach (Fig. 2). First, scans were read using
the 3-tier visual read method (9) and were labeled as either consistent
with AD or not consistent with AD. In the second step, only the scans
labeled as consistent with AD were further evaluated by readjusting
the color scale, with the visual threshold for increased FTP signal
being set to 2.80 3 MCC. After readjustment of the color scale, 4 spe-
cific brain regions (temporal, occipital, parietal, and frontal) were
bilaterally scored as either positive or negative based on the elevated
signal above 2.80 3 MCC, regardless of the signal intensity or extent
(Fig. 3 and alternative color scale example in Supplemental Fig. 1).
The FTP scans that were scored as positive on either frontal lobe (left
or right) in the second step were stratified as visually consistent with
high tau. All other FTP scans were stratified as visually not consistent
with high tau. Scores captured from regions other than frontal (parie-
tal, temporal, occipital) in step 2 were collected but not used or tested
for stratification of high tau.

Reader Training
Before conducting visual reads, 5 imaging physicians underwent

computer-based training on the tau PET scan visual read method. This
training consisted of explaining the steps of interpretation followed by
a practice session with demonstration cases and a diverse set of practice
cases. Demonstration and practice cases were selected from tau PET
scans obtained from other internal clinical studies and did not include
any tau PET scans from the TB2 trial. Once training was completed,
each reader independently and blindly interpreted all scans without
access to any clinical, demographic, or quantitation information.

Endpoints and Statistical Analyses
The primary analysis for study A26 evaluated whether the visual

stratification of FTP scans was associated with high-tau status, as
determined using quantitative analysis of the same FTP scans. An
AD-signature FTP SUVr of more than 1.46 was used as the reference
standard of truth for the presence of high tau. The primary endpoints
were positive percent agreement (PPA) and negative percent agree-
ment (NPA) between high-tau visual read interpretation and high tau
as determined by quantitation. The 95% CIs were estimated using the
Wilson score method (21). Analyses were repeated for each of the 5
readers. Success criteria were met if the lower bounds of a 2-sided
95% CI for PPA and NPA were 50% or greater for at least 3 readers.
PPA and NPA were calculated using the following formulas:

PPA51003 TP= TP1FNð Þ� �
and

NPA51003 TN= TN1FPð Þ� �
,

where TP is true-positive, TN is true-negative, FP is false-positive,
and FN is false-negative.

The secondary analysis for this study evaluated the interreader reli-
ability of FTP visual stratification (high tau versus non–high tau)
across the 5 independent readers. Interreader reliability was assessed

using a Fleiss k-statistic. Success criteria were met if the Fleiss k was
at least 0.64 and the 95% CI lower bound was at least 0.55.

Two prespecified exploratory analyses were conducted. First, intra-
reader reliability was measured using Cohen k for the test–retest scans
(n 5 20). Second, interreader reliability was measured using a Fleiss
k-statistic for the scans that failed quantitation at screening (n 5 5).
Fleiss k- and Cohen k-statistics were measured for visual stratifica-
tions based on parietal, occipital, and temporal regions as part of a
post hoc analyses that had no implications for high-tau stratifications.

RESULTS

Clinical and Demographic Baseline Characteristics
Patient demographics and clinical characteristics between high-

tau and non–high-tau groups were comparable, except for age, base-
line amyloid PET burden, and tau PET SUVr (Table 1). Patients in
the high-tau quantitation group were younger than those with non–
high-tau quantitation (mean, 69.7 6 6.6 y vs. 74.4 6 5.7 y,
P , 0.001 [Wilcoxon test]), had higher baseline centiloid levels
(110.0 6 31.3 vs. 97.3 6 36.4, P 5 0.007 [Wilcoxon test]), and
had higher tau PET SUVr (mean, 1.71 6 0.20 SUVr vs. 1.18 6
0.12 SUVr; P , 0.004 [Wilcoxon test]). Additionally, the high-tau
group had a slightly higher percentage of female patients (68.6% vs.
58.6%, x2 5 1.51, P 5 0.219 [Pearson x2 test]); however, this dif-
ference was not statistically significant.

FIGURE 2. Algorithm displays stepwise approach of visual stratification
method applied to identify high tau.
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Visual Stratification Applied for High Tau

The median PPA and NPA across readers were 83.4% (ranging
from 74.3% to 90.0%) and 88.9% (ranging from 87.1% to 91.4%),
respectively, with lower bounds of 2-sided 95% CIs being at least
50% for all 5 readers (Table 2). Median overall percentage agree-
ment (or accuracy) with quantitation-based stratification was
86.1% (ranging from 82.9% to 88.6%, Table 2). The Fleiss
k-point estimate was 0.8882 (95% CI, 0.8356–0.9409), and the
Cohen k overall point estimate was 0.9599 (95% CI, 0.9049–
1.000), indicating almost perfect inter- and intrareader agreement.
Among 140 scans interpreted, 124 (88.6%) were assessed in per-

fect agreement among the 5 readers. Sixteen scans (11.4%) were
read in disagreement by at least one of the readers (Fig. 4). Nine
scans (6.4%) were assessed in agreement for 4 of the 5 readers.
Twelve of the 16 scans were high tau (Fig. 4A) and 4 were non–high
tau on quantitation (Fig. 4B). All individual readers had a Cohen k

of at least 0.89, and 3 of the 5 readers had perfect intrareader agree-
ment (i.e., Cohen k-point estimate of 1.000), indicating 100% test–
retest reproducibility on the determination of high tau or non–high
tau. For the set of 5 scans that failed eligibility quantitation, the Fleiss
k-point estimate was 0.7024 (95% CI, 0.6030–0.8018).
Subjects who were stratified to high tau on the majority visual read

had a significantly higher AD-signature SUVr than those who were
stratified to non–high tau (1.67 6 0.25 vs. 1.21 6 0.29, Supplemental
Fig. 2). Among tau PET scans that had high tau on quantitation, on
majority read results, 60 and 10 scans were read as true-positive and
false-negative, respectively (Supplemental Fig. 3). Likewise, among tau
PET scans that had non–high tau on quantitation, 62 and 8 scans were
read as true-negative and false-positive, respectively (Supplemental
Fig. 2). Ten of 18 scans that were read discordant with the quantitation
(false-positive and false-negative) had SUVr values relatively close to
the high-tau cut point (SUVr, 1.46 6 0.1; Fig. 5). The scans that were
read as false-positive on the majority read had a mean SUVr of 1.326
0.096, whereas the scans that were read as false-negative had a mean
SUVr of 1.64 6 0.323. Overall, the majority read-based assessment

yielded a PPA of 85.7% (CI, 75.7%–92.1%) and an NPA of 88.6%
(CI, 79.0%–94.1%).

Post Hoc Analyses
The Fleiss k-scores for the parietal, occipital, and temporal

regions were 0.85, 0.66, and 0.79, respectively. The Cohen
k-statistics for the parietal, occipital, and temporal regions are pre-
sented in Supplemental Table 1.

DISCUSSION

In this study, we presented results from an independent reader study
(i.e., study A26) that tested a newly developed FTP visual read–based
stratification method and its specific application for identifying patients
with quantitation-based high tau (AD-signature SUVr . 1.46). Study
A26 met all primary and secondary endpoints, demonstrating that
the novel FTP visual read stratification method can help differentiate
between early symptomatic AD subjects who have quantitation-
based high tau and non–high tau burden. Among 5 imaging physi-
cians who participated in the study, the overall PPA, NPA, and
percent agreement for identification of high tau were high (83.4%,
88.9%, and 86.1%, respectively). Additionally, there was almost per-
fect agreement among readers (Fleiss k, 0.89) and almost perfect
agreement on repeated reads by individual readers (Cohen k exceeds
0.89 for all readers).
Previous analyses have demonstrated that patients in the high-

tau group had significantly worse cognitive decline than patients
in other tau groups as assessed by the Mini-Mental Status Exam,
Alzheimer Disease Assessment Scale, and Functional Activities
Questionnaire (10). This observation was consistent with the eva-
luations in TB2, where participants with high baseline tau levels in
the placebo arms had worse cognitive decline than did participants
in the low- or medium-tau placebo groups (14). As such, identify-
ing patients with a high tau burden in a clinical research setting
could support AD staging and prognosis and advance scientific
understanding in therapeutic and observational trials.

FIGURE 3. Two example cases of FTP visual stratifications. Scans that are consistent with advanced or moderate AD patterns using 3-tier visual interpre-
tation (step 1) are further assessed in step 2. After color scale threshold adjustment, FTP scans with signal above threshold on either frontal lobe (arrows) are
consistent with high tau (case 1), and others are considered not consistent with high tau. In Supplemental Figure 1, alternative color scale of same example
cases is presented. MCC is captured by manually drawn 2-dimensional region of interest as described in Tauvid Food and Drug Administration label proto-
col (7).
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The visual read-based stratification method used in this study
was applied to stratify FTP scans with high tau and required evi-
dence of a highly elevated signal (2.80 times higher than MCC) in
either the left or the right frontal lobe (Figs. 2 and 3). In a typical
AD pathologic cascade, the frontal cortex is known to be one of the
regions that accumulate tau at later stages of the disease, typically

after the parietal cortex (22). The findings from study A26 were
consistent with the expected progression of tau pathology in typical
AD, indicating a high density of tau pathology in the frontal cortex,
which reflects advanced global tau accumulation (9,11).
The developed FTP visual stratification method can be adapted

to meet clinical and research stratification needs by focusing on

TABLE 1
Patient Demographics and Clinical Characteristics

Characteristic

Non–high-tau
quantitation
(SUVr # 1.46,

n 5 70)

High-tau
quantitation

(SUVr . 1.46,
n 5 70)

Total
(n 5 140) P

Age (y) 74.4 6 5.7 69.7 6 6.6 72.1 6 6.6 F1,138 5 19.8, P , 0.001*

Male 29 (41.4%) 22 (31.4%) 51 (36.4%) x21 5 1.51, P 5 0.219†

Race and ethnicity‡

Asian 8 (11.4%) 1 (1.4%) 9 (6.4%) x22 5 5.8, P 5 0.054†

White 61 (87.1%) 68 (97.1%) 129 (92.1%)

Black or African American 1 (1.4%) 1 (1.4%) 2 (1.4%)

Not Hispanic or Latino 66 (95.7%) 67 (97.1%) 133 (96.4%) x21 5 0.21, P 5 0.649†

ApoE4 carrier 49 (70.0%) 47 (67.1%) 96 (68.6%) x21 5 0.13, P 5 0.716†

Total MMSE score§ 23.5 6 3.4 20.5 6 3.8 22.0 6 3.9 F1,136 5 24.28, P , 0.001*

CDR global score||

0.5 45 (64.3%) 38 (54.3%) 83 (59.3%) x21 5 1.59, P 5 0.451†

1.0 24 (34.3%) 30 (42.9%) 54 (38.6%)

2.0 1 (1.4%) 2 (2.9%) 3 (2.1%)

Flortaucipir PET

tAD11 66 (94.3%) 69 (98.6%) 135 (96.4%) x21 5 1.87, P 5 0.172†

AD-signature weighted
neocortical SUVr

1.18 6 0.12 1.71 6 0.20 1.44 6 0.31 F1,124 5 8.4, P 5 0.004*

Florbetapir PET centiloid 97.3 6 36.4 110.0 6 31.3 103.7 6 34.4 F1,138 5 7.46, P 5 0.007*

*Wilcoxon test.
†Pearson test.
‡Percentages are based on number of subjects with nonmissing data.
§MMSE was missing for 2 participants (1 high-tau quantitation and 1 non–high-tau quantitation).
||CDR global score was missing for 3 participants (2 high-tau quantitation and 1 non–high-tau quantitation).
MMSE 5 mini mental state examination; CDR 5 clinical dementia rating.
Table does not include 5 randomly selected participants who failed quantitation at baseline or 20 tAD-negative scans that were used

to avoid reader bias by reading only positive scans. Qualitative data are number and percentage; continuous data are mean 6 SD.

TABLE 2
Agreement of High Tau Visual Read with Quantitation-Based High Tau (AD-Signature SUVr . 1.46)

Reader PPA NPA Overall agreement

1 82.9% (72.4%–89.9%) 90.0% (80.8%–95.1%) 86.4% (79.8%–91.1%)

2 84.3% (74.0%–91.0%) 88.6% (79.0%–94.1%) 86.4% (79.8%–91.1%)

3 90.0% (80.8%–95.1%) 87.1% (77.3%–93.1%) 88.6% (82.2%–92.8%)

4 85.7% (75.7%–92.1%) 87.1% (77.3%–93.1%) 86.4% (79.8%–91.1%)

5 74.3% (63.0%–83.1%) 91.4% (82.5%–96.0%) 82.9% (75.8%–88.2%)

Overall 83.4% (79.2%–87.0%) 88.9% (85.1%–91.7%) 86.1% (83.4%–88.5%)

All physician readers conducted visual reads on same set of baseline FTP PET scans. Data in parentheses are 95% CIs estimated
using Wilson score method (21).
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different regions or combinations of regions and/or adapting the
visual read significance threshold. A potential future application
could be stratifying patients onto other tau PET groups such as
low and medium tau using cortical regions other than frontal and
alternative visual read thresholds. As part of the read method
tested in study A26, readers were asked to also examine parietal,
temporal, and occipital regions with the adjusted threshold of
2.80 times MCC. After a post hoc analysis, we observed that the
inter- and intrareader agreements were also high between the reads
of these regions, suggesting the potential feasibility of the method

if, in the future, other cortical regions need to be used. We hypoth-
esize that an adjusted threshold (either higher or lower) should
yield similar inter- and intrareader agreement scores. Since study
A26 was designed to evaluate the visual stratification method spe-
cifically for identifying high tau, future studies will be needed to
validate stratification approaches for identifying other tau groups.
There were several limitations of the study. First, data from

study A26 showed almost perfect inter- and intrareader agreement,
yet the accuracy results were not perfect (86.1% overall). Cases
that had discordant reads (between readers and on test–retest)

FIGURE 4. Tile plots of high-tau visual interpretations that were read in disagreement by at least 1 of 5 readers. (A) Tau PET scans that had high tau on
quantitation. (B) Tau PET scans that did not have high tau on quantitation. Perfect agreement cases (not included in figure) consisted of 124 of 140 scans
(88.6%). FN5 false-negative; FP5 false-positive; TN5 true-negative; TP5 true-positive.
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mostly consisted of borderline scans with focal elevation in the
frontal cortex, which are more sensitive to the impact of manually
captured MCC used to set the color scale (Supplemental Fig. 4).
On the other hand, most of the discordant cases between visual
and quantitative-based high tau determinations had quantitation
levels (i.e., SUVr) close to the high-tau threshold (Fig. 5). We also
acknowledge that the visual stratification method may not be able to
fully capture at least some of the atypical tau PET patterns (e.g., high
tau patients without highly elevated uptake on the frontal cortex, Fig.
6A; or non–high tau patients who have highly elevated uptake on the
frontal cortex, Fig. 6B). However, using highly elevated frontal
cortex uptake as the primary indicator of a high tau group provided
simplicity for readers, helping achieve almost perfect intra- and
interreliability without sacrificing much of the predictive ability.
Additionally, in our previous proof-of-concept study (18), a visual
read approach that focused on a global elevated signal, although
optimized, still had lower accuracy in predicting high tau than did
the frontal visual read approach (Supplemental Table 3).
Second, the 5 readers tested only a small random subset of 140

cases from TB2. However, study A26 was adequately powered,
with over 90% statistical power to detect the primary endpoint.
The random selection strategy ensured that the subset was repre-
sentative of the trial population. Additionally, the readers under-
went training using only an offline video session, and all reads
were conducted independently and masked to demographic, clini-
cal, and PET quantitation information, suggesting robust testing.
Third, the method and the thresholds were specific for FTP;

without further testing, translating the methodology to other tau
PET tracers would not be possible. Emerging tau PET harmoniza-
tion efforts (i.e., CenTauR scale (23)) may have the potential to

allow for better comparison between tracers and trials and mitigate
the effects of this limitation in the near future.
Lastly, the method was tested on FTP images that were obtained

from a strictly standardized and controlled imaging protocol as
part of a clinical trial, TB2. As such, potential future applications
in the real-world clinical setting might differ because of the intrin-
sic sensitivity of tracers to acquisition parameters and the addition
of diverse populations that can potentially affect both quantitation
and visual interpretations.

CONCLUSION

The FTP visual stratification method consistently identified AD
patients with a quantitation-derived high tau burden. Inter- and
intrareader agreements were both high, indicating the reliability
of this method. The visual stratification method was reliable for
scans that had failed quantitation. This method does not require
specialized software or image processing and can potentially
be implemented using software available in clinical settings. Future
investigations could potentially include expanding the validation
dataset, including real-world clinical data with diverse populations,
confirming through autopsy, further exploring alternative regions
and thresholds for other tau PET stratifications, and, finally, asses-
sing differences in treatment response to ATTs between visually
high-tau patients and visually non–high-tau patients.
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FIGURE 6. Two example cases that have discordance between visual stratification and quantitation. (A) Case with high tau on quantitation but not on
visual stratification. (B) Case with low tau on quantitation and high tau on visual stratification. For both cases, all 5 readers had consistent visual read
results. A5 anterior; P5 posterior.
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KEY POINTS

QUESTION: Could a novel FTP PET visual stratification method
help with stratifying early symptomatic AD patients into different
quantitation-based tau groups?

PERTINENT FINDINGS: Study A26 met all primary endpoints and
demonstrated that a FTP visual stratification method enables
trained physician readers to differentiate between subjects with
early symptomatic AD who have a quantitation-based high tau
burden (AD-signature SUVr . 1.46) versus a non–high tau burden.
The overall observed PPA, NPA, and percent agreement for
identification of high tau were high (83.4%, 88.9%, and 86.1%,
respectively). Additionally, there was almost perfect agreement
among readers (Fleiss k, 0.89) and within individual readers on
test–retest reads (Cohen k exceeds 0.89 for all readers).

IMPLICATIONS FOR PATIENT CARE: The FTP PET visual
stratification method does not require specialized software or
image-processing steps and can potentially support AD staging
and prognosis, also advancing scientific understanding in
therapeutic and observational trials.

REFERENCES

1. Masters CL, Bateman R, Blennow K, et al. Alzheimer’s disease. Nat Rev Dis Pri-
mers. 2015;1:15056.

2. Clark CM, Pontecorvo MJ, Beach TG, et al.; AV-45-A16 study group. Cerebral PET
with florbetapir compared with neuropathology at autopsy for detection of neuritic
amyloid-b plaques: a prospective cohort study. Lancet Neurol. 2012;11:669–678.

3. Pemberton HG, Collij LE, Heeman F, et al.; AMYPAD consortium. Quantification
of amyloid PET for future clinical use: a state-of-the-art review. Eur J Nucl Med
Mol Imaging. 2022;49:3508–3528.

4. Salloway S, Gamez JE, Singh U, et al. Performance of [18F]flutemetamol amyloid
imaging against the neuritic plaque component of CERAD and the current (2012)
NIA-AA recommendations for the neuropathologic diagnosis of Alzheimer’s dis-
ease. Alzheimers Dement (Amst). 2017;9:25–34.

5. Sabri O, Sabbagh MN, Seibyl J, et al.; Florbetaben phase 3 study group. Florbeta-
ben PET imaging to detect amyloid beta plaques in Alzheimer’s disease: phase 3
study. Alzheimers Dement. 2015;11:964–974.

6. Villemagne VL, Dor�e V, Burnham SC, et al. Imaging tau and amyloid-b proteinopa-
thies in Alzheimer disease and other conditions. Nat Rev Neurol. 2018;14:225–236.

7. TauvidTM (flortaucipir F 18 injection), for intravenous use. FDA website. https://
www.accessdata.fda.gov/drugsatfda_docs/label/2020/212123s000lbl.pdf. Revised
May 2020. Accessed February 6, 2024.

8. Tauvid: flortaucipir (18F). EMA website. https://www.ema.europa.eu/en/medicines/
human/EPAR/tauvid. Published September 13, 2024. Accessed February 6, 2025.

9. Fleisher AS, Pontecorvo MJ, Devous MD, Sr, et al.; A16 study investigators. Posi-
tron emission tomography imaging with [18F]flortaucipir and postmortem assessment
of Alzheimer disease neuropathologic changes. JAMA Neurol. 2020;77:829–839.

10. Pontecorvo MJ, Devous MD, Kennedy I, et al. A multicentre longitudinal study of
flortaucipir (18F) in normal ageing, mild cognitive impairment and Alzheimer’s dis-
ease dementia. Brain. 2019;142:1723–1735.

11. Lu M, Pontecorvo MJ, Devous MD, Sr, et al.; AVID collaborators. Aggregated tau
measured by visual interpretation of flortaucipir positron emission tomography
and the associated risk of clinical progression of mild cognitive impairment and
Alzheimer disease: results from 2 phase III clinical trials. JAMA Neurol. 2021;78:
445–453.

12. Fleisher AS, Pontecorvo MJ, Devous MD, et al. PET imaging as a screening tool
for clinical trials of disease modifying therapies. Paper presented at: Clinical Trials
on Alzheimer’s Disease, 11th Conference; 2018.

13. Mintun MA, Lo AC, Duggan Evans C, et al. Donanemab in early Alzheimer’s dis-
ease. N Engl J Med. 2021;384:1691–1704.

14. Sims JR, Zimmer JA, Evans CD, et al.; TRAILBLAZER-ALZ 2 investigators.
Donanemab in early symptomatic Alzheimer disease: the TRAILBLAZER-ALZ 2
randomized clinical trial. JAMA. 2023;330:512–527.

15. van Dyck CH, Swanson CJ, Aisen P, et al. Lecanemab in early Alzheimer’s dis-
ease. N Engl J Med. 2023;388:9–21.

16. Bateman RJ, Smith J, Donohue MC, et al.; GRADUATE I and II investigators and
the gantenerumab study group. Two phase 3 trials of gantenerumab in early Alz-
heimer’s disease. N Engl J Med. 2023;389:1862–1876.

17. Budd Haeberlein S, Aisen PS, Barkhof F, et al. Two randomized phase 3 studies of
aducanumab in early Alzheimer’s disease. J Prev Alzheimers Dis. 2022;9.

18. Iaccarino L, Tunali I, Kim MJ, et al. A comparison of two novel visual read-based
methods for high tau identification from flortaucipir-PET. Alzheimers Dement.
2023;19:e081875.

19. Devous MD Sr, Joshi AD, Navitsky M, et al. Test-retest reproducibility for the tau
PET imaging agent flortaucipir F 18. J Nucl Med. 2018;59:937–943.

20. Pontecorvo MJ, Fleisher AS, Devous MD, et al. Baseline tau accumulation, as evi-
denced by visual interpretation of flortaucipir PET, and longitudinal cognitive
change in three trials with MCI and AD dementia subjects. Paper presented at:
14th International Conference on Alzheimer’s and Parkinson’s Diseases; March
27, 2019; Lisbon, Portugal.

21. Brown LD, Cai TT, DasGupta A. Interval estimation for a binomial proportion.
Statist Sci. 2001;16:101–133.

22. Sch€oll M, Lockhart SN, Schonhaut DR, et al. PET imaging of tau deposition in the
aging human brain. Neuron. 2016;89:971–982.

23. Villemagne VL, Leuzy A, Bohorquez SS, et al. CenTauR: toward a universal scale
and masks for standardizing tau imaging studies. Alzheimers Dement (Amst). 2023;
15:e12454.

18F-FLORTAUCIPIR VISUAL STRATIFICATION � Tunali et al. 619

https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/212123s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/212123s000lbl.pdf
https://www.ema.europa.eu/en/medicines/human/EPAR/tauvid
https://www.ema.europa.eu/en/medicines/human/EPAR/tauvid

