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Objective: Detection of focal brain tau deposition during life could greatly facilitate accurate diagnosis of Alzheimer
disease (AD), staging and monitoring of disease progression, and development of disease-modifying therapies.
Methods: We acquired tau positron emission tomography (PET) using 18F T807 (AV1451), and amyloid-b PET using
11C Pittsburgh compound B (PiB) in older clinically normal individuals, and symptomatic patients with mild cognitive
impairment or mild AD dementia.
Results: We found abnormally high cortical 18F T807 binding in patients with mild cognitive impairment and AD
dementia compared to clinically normal controls. Consistent with the neuropathology literature, the presence of ele-
vated neocortical 18F T807 binding particularly in the inferior temporal gyrus was associated with clinical impairment.
The association of cognitive impairment was stronger with inferior temporal 18F T807 than with mean cortical 11C
PIB. Regional 18F T807 was correlated with mean cortical 11C PiB among both impaired and control subjects.
Interpretation: These findings suggest that 18F T807 PET could have value as a biomarker that reflects both the pro-
gression of AD tauopathy and the emergence of clinical impairment.
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Alzheimer disease (AD) is neuropathologically defined

and staged by the presence and distribution of 2

proteinaceous deposits, extracellular amyloid b (Ab) and

intracellular tau.1,2 Until recently these lesions could not

be detected during life, and their presence and distribu-

tion could only be evaluated at autopsy. A breakthrough

reported in 2004 enabled researchers using positron

emission tomography (PET) with 11C Pittsburgh com-

pound B (PiB) to detect Ab deposits in living humans,

and Ab PET is now widely used in clinical trials of anti-

Ab therapies to identify individuals with AD pathology.3

The detection of Ab by PET tracers with very high

molecular specificity has been confirmed by histopatho-

logic correlation studies.4,5 More recently, Kolb and
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colleagues tested a family of compounds based on bind-

ing to tau-laden postmortem AD brain slices.6 Candidate

ligands were compared with autoradiography to evaluate

human frontal cortex sections from brains with a range

of tau and Ab pathology. 18F T807 did not bind Ab,

and its affinity, metabolic stability, and low nonspecific

binding in white matter or normal gray matter were very

favorable.6 In an initial report, 2 patients with AD and 1

with mild cognitive impairment (MCI) had elevated 18F

T807 binding compared to 3 normal controls.7 These

findings, along with reports of additional tau PET radio-

pharmaceutical developments, including THK523,

THK5105, THK5117, PBB3, and 18F T808 (reviewed

in Villemagne et al8, led us to test whether 18F T807

binding would be elevated in neocortical areas in

impaired subjects compared to normal controls, whether

the binding would be related to cognitive status, and

whether 18F T807 would correlate with 11C PiB meas-

ures of Ab deposition.7–11 We also tested the hypothesis

that extensive T807 retention would occur only in the

setting of substantial cortical amyloid deposition, that is,

whether cortical 18F T807 would be most common in

subjects with elevated 11C PiB measures of Ab deposition

in cortex.7–11

Subjects and Methods

Participants
Participants were recruited from the Harvard Aging Brain

Study, a longitudinal study on aging and AD, from Memory

Disorders Clinics at the Massachusetts General and Brigham

and Women’s Hospitals, and from the Massachusetts Alzhei-

mer’s Disease Research Center. All participants provided

informed consent and were studied under protocols approved

by the Partners Human Research Committee. All subjects

underwent at least 1 comprehensive medical and neurological

evaluation, and none had medical or neurological disorders that

might contribute to cognitive dysfunction; a history of alcohol-

ism, drug abuse, or head trauma; or a family history of autoso-

mal dominant AD. None was clinically depressed at the time of

study (Geriatric Depression Scale< 11) or had other psychiatric

illnesses.12 Each participant underwent a cognitive evaluation

that included the Mini-Mental State Examination (MMSE), the

Clinical Dementia Rating (CDR) Scale, and the Logical Mem-

ory delayed recall (LM).13–15

Participants were either clinically normal (CN) or cogni-

tively impaired (Table 1). CN subjects (n 5 56) had a CDR

global score of 0, MMSE> 25, and performance within 1.5

standard deviation (SD) of age- and education-adjusted norms

on cognitive testing at the time of recruitment into the Harvard

Aging Brain Study.15–18 Cognitively impaired participants ful-

filled National Institute on Aging research criteria for either

MCI (n 5 13; global CDR 5 0.5) or AD dementia (n 5 6;

global CDR 5 1).19,20 Patients with atypical clinical syndromes,
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such as posterior cortical atrophy, semantic dementia, or

Dementia with Lewy bodies, were not included. Because of the

symptomatic continuum between MCI and mild AD dementia,

and the smaller numbers of participants in impaired groups

compared to the CN group, the majority of analyses were per-

formed with a combined MCI/AD impaired group.

Image Acquisition and Processing
For PET, 18F T807 (AV1451) was prepared at Massachusetts

General Hospital with a radiochemical yield of 14 6 3% and

specific activity of 216 6 60GBq/lmol at the end of synthesis

(60 minutes), and validated for human use.21 11C PiB was pre-

pared and PET data were acquired as described previously.16

All PET data were acquired using a Siemens/CTI (Knoxville,

TN) ECAT HR 1 scanner (3-dimensional mode, 63 image

planes, 15.2cm axial field of view, 5.6mm transaxial resolution,

and 2.4mm slice interval). 11C PiB PET was acquired with a

8.5 to 15mCi bolus injection followed immediately by a 60-

minute dynamic acquisition in 69 frames (12 3 15 seconds,

57 3 60 seconds). 18F T807 was acquired from 80 to 100

minutes after a 9.0 to 11.0mCi bolus injection in 4 3 5-minute

frames. PET data were reconstructed and attenuation corrected,

and each frame was evaluated to verify adequate count statistics

and absence of head motion. The mean 6 SD lag time between
18F T807 and MMSE and CDR ratings was 4.9 6 3.5 months;

between 18F T807 and 11C PiB PET imaging, it was 3.5 6 2.6

months.

Magnetic resonance imaging (MRI) was performed on a

3T Tim Trio (Siemens) and included a magnetization-prepared

rapid gradient-echo (MPRAGE) processed with FreeSurfer (FS)

as described previously to identify gray–white and pial surfaces

to permit region of interest (ROI) parcellation as follows: cere-

bellar gray, hippocampus, and the following Braak stage–related

cortices: entorhinal (ER), parahippocampal (PH), inferior tem-

poral (IT), fusiform (FF), and posterior cingulate (PC), as

described previously.16,22–25

To evaluate the anatomy of cortical T807 binding, each

individual PET data set was rigidly coregistered to the subject’s

MPRAGE data using SPM8 (Function Imaging Laboratory,

Wellcome Department of Cognitive Neurology, London, UK).

The cortical ribbon and subcortical ROIs defined by MRI as

described above were transformed into the PET native space;

PET data were sampled within each right–left ROI pair. stand-

ardized uptake value ratio (SUVR) values were represented

graphically on vertices at the pial surface. PET data were not

partial volume corrected.
18F T807 specific binding was expressed in FS ROIs as

the SUVR to cerebellum, similar to a previous report, using the

FS cerebellar gray ROI as reference. For voxelwise analyses,

each subject’s MPRAGE was registered to the template MRI in

SPM8, and the spatially transformed SUVR PET data were

smoothed with an 8mm Gaussian kernel to account for individ-

ual anatomic differences.7

11C PiB PET data were expressed as the distribution vol-

ume ratio (DVR) with cerebellar gray as reference tissue;

regional time–activity curves were used to compute regional

DVRs for each ROI using the Logan graphical method applied

to data from 40 to 60 minutes after injection.16,26 11C PiB

retention was assessed using a large cortical ROI aggregate that

included frontal, lateral temporal, and retrosplenial cortices

(FLR) as described previously.17,27

Statistical Analyses
18F T807 SUVR in CN and MCI/AD were compared both

voxelwise and within FS-defined ROIs. PET ROI measures in

each group were correlated with age using Spearman rho, with

Bonferroni-adjusted alpha levels of 0.0083 (0.05/6 ROIs). The

associations of APOEe4 carrier status with PET ROI were

assessed with Wilcoxon tests. Effect sizes for clinical group clas-

sification in individual ROIs were evaluated with Mann–Whit-

ney U tests and expressed as Cohen d. 11C PIB FLR was used

as a continuous measure of Ab and also as a dichotomous mea-

sure, with high Ab defined as FLR DVR> 1.2.18 One MCI

subject was classified as high Ab on the basis of low cerebrospi-

nal fluid (Ab1–42 5 195pg/ml; ADmark; Athena Diagnostics,

Marlborough, MA) and did not have PiB data available. Corre-

lations between mean cortical PiB and inferior temporal 18F

T807 measures as well as relationships with age, MMSE, CDR

sum of boxes (CDR-SB), and LM were evaluated with Spear-

man rho. MMSE and CDR-SB were also evaluated as ordinal

data using cumulative logit models and estimating a separate

log odds for each cutpoint of MMSE or CDR-SB.

Results

Demographic and Biomarker Measures
Table 1 gives the participant characteristics. The MCI/

AD group in comparison to the CN group was younger

(p< 0.05), was more impaired on the MMSE and CDR

(p< 0.05), and had higher 11C PiB DVR (p< 0.05).

In the MCI/AD group, greater age was associated with

higher 18F T807 binding in PH (rho 5 20.61, p< 0.006),

IT (rho 5 20.70, p< 0.001), FF (rho 5 20.59,

p< 0.008), and PC (rho 5 20.81, p< 0.001). In the CN

group: (1) greater age was associated with higher PiB DVR

(rho 5 0.38, p< 0.004) and higher 18F T807 SUVR bind-

ing in IT (rho 5 0.46, p< 0.001); and (2) APOEe4 carrier

status (median ages: 17 e4 carriers, 72 years; 39 noncarriers,

74 years) was associated with PiB DVR (p< 0.009), but not

with 18F T807 binding in any ROI at a 0.05 level of signifi-

cance. Neither gender nor years of education was associated

with any PETmeasure in either group.

18F T807 Cortical Binding Correspondence with
Expectations Based on Neuropathological
Studies
Although direct image to tissue correspondence was not

assessed in this in vivo study, the patterns of cortical 18F

T807 binding visualized with surface-projected SUVR

thresholds were anatomically consistent with the ordinal

Braak staging scheme (0, I/II, III/IV, and V/VI) as

ANNALS of Neurology
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follows.22,28–30 Corresponding to Braak stages 0, I, or II,

most CN subjects had low overall binding or only medial

temporal lobe binding (Fig 1A–C), whereas more extensive

neocortical binding in impaired subjects was always associ-

ated with much higher levels of temporal binding (see Fig

1D–G). The highest levels of neocortical binding, consist-

ent with Braak stages V/VI, were associated with selective

sparing of primary cortices (see Fig 1F–G). These anatomic

patterns were confirmed quantitatively by the voxelwise

and ROI measures described below, and their commonal-

ities with Braak stages are summarized in the Discussion.

Regional 18F T807 Binding in Cognitively
Impaired Compared to CN Subject Groups
Contrast maps of voxelwise analyses revealed that group

mean 18F T807 cortical SUVR was elevated in the MCI/

AD group in widespread neocortical regions, most promi-

nently in inferior and lateral temporoparietal, parieto-

occipital, and posterior cingulate/precuneus (Fig 2). Signif-

icant but lower magnitude elevations were seen in frontal

regions, whereas the least affected areas included the pri-

mary cortices, including calcarine, sensorimotor, and audi-

tory. These data were consistent with the individual

threshold-based anatomic assessments exemplified in Fig-

ure 1, in that statistical significance was either not reached

or was lower in medial and inferior temporal cortex (see

Fig 2) because many individuals in the CN group had

modestly elevated SUVR in medial and inferior temporal

regions, as confirmed with ROI analyses described below.

With ROI-based analyses (Fig 3), group compari-

son results fell into 3 categories:

1. Hippocampal 18F T807 ROI binding was not signifi-

cantly elevated in MCI/AD compared to CN, possi-

bly due to off-target binding in adjacent structures

(exemplified in Fig 1B); this potential confound is

the topic of a separate investigation.31

2. In ER and PH, 18F T807 binding was significantly

higher in MCI/AD than in CN, but with notable

FIGURE 1: Cortical patterns of 18F T807 binding. Coronal 18F T807 positron emission tomographic (PET) images (top row) and
whole-brain surface renderings of standardized uptake value ratio (SUVR; cerebellar reference; second row) from 3 clinically
normal (CN) and 4 impaired (2 mild cognitive impairment [MCI] and 2 mild Alzheimer dementia [AD] dementia) participants.
Top: (A) A 71-year-old CN subject with low amyloid b (Ab) by Pittsburgh compound B (PiB) PET (mean cortical distribution vol-
ume ratio [DVR] 5 1.0) had low, nonspecific 18F T807 binding in cortex, consistent with a Braak stage less than III/IV. (B) A 74-
year-old CN subject with high Ab (DVR 5 1.2) with 18F T807 binding in inferior temporal cortex, left > right, consistent with
Braak stage III/IV. (C) A 79-year-old CN subject with high Ab (DVR 5 1.8) had binding in inferior temporal neocortex, consistent
with Braak stage of III/IV. B and C show focally intense subcortical uptake that is likely due to off-target binding (see Discus-
sion). (D–G) Cognitively impaired participants all with high Ab and with successively greater levels of cortical 18F T807 binding
successively involving temporal, parietal, frontal, and occipital cortices. Bottom: 18F T807 SUVR calculated at vertices (see Sub-
jects and Methods) indicating the extent of cortical binding, with left hemisphere views (lateral, inferior, superior, medial) at
left. The 52-year-old AD dementia patient (G) showed confluent 18F T807 binding that is nearly pancortical, sparing only por-
tions of primary cortex and consistent with Braak stage V/VI. Dx 5 classification; MMSE 5 Mini-Mental State Examination; PET
Braak 5 estimate of Braak stages based on the anatomic pattern of T807 binding assessed visually and quantitatively in regions
and full volume data.
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FIGURE 2: Cortical distribution of T807 binding: contrast between the combined mild cognitive impairment (MCI)/Alzheimer
disease (AD) group (n 5 19) and the cognitively normal group (n 5 56; threshold p < 1025).

FIGURE 3: Regional T807 binding according to diagnostic group. T807 standardized uptake value ratio (SUVR) in regions of
interest are shown by diagnostic group (clinically normal [CN], circles; mild cognitive impairment [MCI], triangles; Alzheimer dis-
ease [AD], squares) and amyloid status (high amyloid b [red] 5 Pittsburgh compound B distribution volume ratio�1.2), showing
range, mean, and interquartile range; t test: *p < 0.01, **p < 0.001.
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overlap between groups and a right-skewed distribu-

tion of CN subjects.

3. In IT and FF, group mean differences were greater

than in ER and PH and the overall distribution

appears bimodal; all CN subjects had SUVR< 1.5

and all AD had SUVR> 1.5.

These differences were reflected in the effect sizes

for AD versus CN, for example, Cohen d 5 7.63 for IT

(Table 2). In the MCI group, 7 of 13 had IT and FF

SUVR< 1.5, that is, within the range of CN, whereas

the remaining 6 had SUVR> 1.5, within the range of

AD. Of the 7 MCI brains with IT T807 SUVR> 1.7,

the same 7 individuals also had the highest binding in

ER and FF, and 6 of the 7 had the highest binding in

PH. MCI subjects with 18F T807 SUVR> 1.5 in IT and

FF were significantly (U tests) younger (63.8 6 4.5 vs

77.4 6 7.6 years; p< 0.01) and more impaired on

MMSE (24.7 6 2 vs 28.1 6 2; p< 0.01) and on CDR-

SB (1.1 6 0.6 vs 3.0 6 1.5; p< 0.05) than those with

SUVR< 1.5. In addition, 11C PiB DVR was elevated

(>1.2) in all subjects with IT and FF 18F T807

SUVR> 1.25.

18F T807 and PiB Binding in Relation to Clinical
Status and to Each Other
In the MCI/AD group, greater inferior temporal 18F

T807 SUVR was related to greater impairment on

MMSE, CDR-SB, and LM (Fig 4); similar but weaker

associations (lower rho values) were observed between

greater PiB DVR and greater impairment on MMSE,

CDR-SB, and LM. Inferior temporal 18F T807 binding

was associated with higher mean cortical PiB retention in

both the full sample and in separate analyses of CN and

MCI/AD (Fig 5). Across the full sample, inferior tempo-

ral 18F T807 SUVR was> 1.3 only in those individuals

with high PiB DVR.

Discussion

We evaluated 18F T807, a PET radiopharmaceutical

selective for tau pathology, by comparing clinically nor-

mal individuals to patients classified clinically as MCI or

mild AD dementia. Large differences in 18F T807 neo-

cortical binding were detected between clinically defined

groups; for example, Cohen d was 7.6 for AD dementia

versus CN in inferior temporal lobe. Furthermore, 18F

T807 levels were correlated with measures of cognitive

and functional impairment both across the entire sample

and within the impaired group. This initial experience

suggests that tau PET measures may be useful as a molec-

ular imaging biomarker distinguishing impaired from

unimpaired individuals, tracking progression of disease,

and assessing response to putative disease-modifying

treatments. 18F T807 binding in the MCI/AD group was

especially high in neocortical regions, including inferior

temporal lobe, consistent with neuropathologic studies in

which tau pathology at Braak stages III/IV or higher has

been associated with AD dementia.22,23,32

Binding of the 18F T807 ligand occurs specifically

at sites of tauopathy, raising the possibility that when

PET signal is sufficient to emerge from background, in

vivo detection and anatomic staging of tau deposition is

possible.6 It has long been hypothesized on the basis of

TABLE 2. T807 Binding in ROIs, Comparing MCI, AD, and Combined MCI/AD Groups with CN Subjects

ROI CN,
n 5 56

MCI,
n 5 13

MCI, d AD,
n 5 6

AD, d MCI/AD MCI/AD, d

PiB DVR 1.24 (0.18) 1.48 (0.30) 1.12a 1.76 (0.21) 2.72b 1.57 (0.30) 1.50b

Inferior temporal 1.17 (0.08) 1.47 (0.40) 1.60 2.19 (0.36) 7.63b 1.69 (0.51) 1.97c

Fusiform 1.18 (0.08) 1.49 (0.39) 1.70 2.09 (0.46) 5.87b 1.68 (0.49) 1.94b

Posterior cingulate 1.10 (0.07) 1.24 (0.23) 1.22a 1.73 (0.48) 3.98b 1.40 (0.39) 1.43b

Parahippocampal 1.13 (0.09) 1.31 (0.25) 1.37a 1.54 (0.28) 3.32b 1.38 (0.27) 1.61b

Entorhinal 1.10 (0.12) 1.36 (0.32) 1.47c 1.48 (0.26) 2.76b 1.40 (0.26) 1.62b

Hippocampus 1.31 (0.13) 1.36 (0.23) 0.32 1.39 (0.19) 0.58 1.37 (0.22) 0.38

d 5 Cohen d, effect size of group versus CN.
ap< 0.05,
bp< 1023,
cp< 0.01, as defined by Mann–Whitney U probability value of group versus CN. The Bonferroni-adjusted probability value
threshold for 6 brain regions is 0.008. We did not correct for analyses of different subgroups of subjects within regions due to the
high correlation among these subgroups and overconservatism of Bonferroni in that setting.
AD 5 Alzheimer disease dementia; CN 5 cognitively normal; DVR 5 distribution volume ratio; MCI 5 mild cognitive impair-
ment; PiB 5 Pittsburgh compound B; ROI 5 region of interest.
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FIGURE 4: Correlations of tau pathology measured with 18F T807 and amyloid b (Ab) pathology measured with 11C Pittsburgh
compound B (PiB) with Mini-Mental State Examination (MMSE), Clinical Dementia Rating sum of boxes (CDR sb), and Logical Mem-
ory 2 (LM2). Clinically normal (CN) subjects are represented with circles, mild cognitive impairment (MCI) with triangles, and Alz-
heimer disease (AD) with squares; red indicates high Ab (PiB distribution volume ratio [DVR] > 1.2), and black represents low Ab

(PiB DVR £ 1.2). Spearman correlations (rho) follow for each positron emission tomography measure versus MMSE, CDR sb, or
LM2. (A) MMSE versus inferior temporal T807 standardized uptake value ratio (SUVR): CN, n 5 56, Spearman q 5 20.20, p 5 0.14;
cumulative logit, log odds ratio (OR) 5 4.20, p 5 0.18. MCI/AD, n 5 19, Spearman q 5 20.83, p < 1024; cumulative logit, log
OR 5 6.89, p < 1024. All, n 5 75, Spearman q 5 20.46, p < 1024; cumulative logit, log OR 5 7.28, p < 1024. (B) MMSE versus mean
cortical PiB DVR: CN, n 5 56, Spearman q 5 20.05, p 5 0.72; cumulative logit, log OR 5 0.75, p 5 0.59. MCI/AD, n 5 18, Spearman
q 5 20.63, p 5 0.005; cumulative logit, log OR 5 5.38, p 5 0.003. All, n 5 74, Spearman q 5 20.40, p < 1023; cumulative logit, log
OR 5 4.59, p < 1024. (C) CDR sb versus inferior temporal T807 SUVR: CN, n 5 56, Spearman q 5 0.02, p 5 0.89; cumulative logit,
log OR 5 20.72, p 5 0.84. MCI/AD, n 5 19, Spearman q 5 0.75, p 5 0.0002; cumulative logit, log OR 5 24.93, p 5 0.0002. All,
n 5 75, Spearman q 5 0.42, p 5 0.0002; cumulative logit, log OR 5 26.05, p < 1024. (D) CDR sb versus mean cortical PiB DVR: CN,
n 5 56, Spearman q 5 0.04, p 5 0.77; cumulative logit, log OR 5 20.97, p 5 0.54. MCI/AD, n 5 18, Spearman q 5 0.52, p 5 0.03;
cumulative logit, log OR 5 23.85, p 5 0.02. All, n 5 74, Spearman q 5 0.39, p 5 0.0005; cumulative logit, log OR 5 24.33, p < 1024.
(E) LM2 versus inferior temporal T807 SUVR: CN, n 5 56, Spearman q 5 20.10, p 5 0.45. MCI/AD, n 5 19, Spearman q 5 20.58,
p 5 0.01. All, n 5 75, Spearman q 5 20.39, p 5 0.0006. (F) LM2 versus mean cortical PiB DVR: CN, n 5 56, Spearman q 5 20.12,
p 5 0.36. MCI/AD, n 5 18, Spearman q 5 20.50, p 5 0.04. All, n 5 74, Spearman q 5 20.42, p 5 0.0002.
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autopsy material that tau deposition spreads beyond the

entorhinal cortex in temporal proximity to cognitive

impairment.2,22–24,32 Our data support this hypothesis

because we found that greatly elevated 18F T807 binding

in temporal neocortex (eg, SUVR> 1.5) was only

observed in subjects with cognitive impairment. If these

observations are verified in longitudinal samples where

the time course can be examined, the development of tau

pathological lesions in the temporal neocortex will be a

risk factor detectable by PET for increased likelihood of

emergence of the dementing phase of AD. This may well

enable more accurate clinical diagnosis and be a useful

outcome measure in clinical trials.

Across the full sample of subjects, several features

of the pattern of 18F T807 binding were qualitatively

consistent with expected anatomic patterns, whereas

other features were not consistent. For example, as

expected, successively higher binding was seen in infero-

lateral temporal regions, and temporoparietal to frontal

regions.22 The somewhat stronger statistical signal seen

in occipitoparietal compared to frontal neocortical

regions (see Fig 2) is consistent with neuropathologic

observations.22,23 In addition, widespread binding con-

sistent with later Braak stages spared primary cortices

and was invariably accompanied by high levels of binding

in the temporal lobe.

Two features were not consistent with expectations

based on pathoanatomical studies. Contrary to Braak

staging predictions, we did not see a consistent pattern

of successively greater 18F T807 in the hippocampus

with more advanced disease. We postulate that this

observation may be due in part to off-target binding

adjacent to hippocampus; however, PET detection of

18F T807 binding in hippocampus is particularly suscep-

tible to artifact when atrophy is a factor, due to small

volume and surrounding cerebrospinal fluid.

Second, 18F T807 binding to an area near the sub-

stantia nigra is more likely to be off-target because lim-

ited neurofibrillary pathology occurs in this structure.

The potential for off-target binding of 18F T807 or other

ligands may be a limitation for their use in staging tau

pathology. Ex vivo autoradiography may clarify this issue

by identifying off-target 18F T807 binding, including

sources of a suspected confound of signal spill-in from

structures adjacent to the hippocampus (see Fig 1).31

Postmortem correlative studies are clearly necessary, as

they continue to be for Ab PET, to identify biological

substrates. However, preliminary experience with 18F

T807 suggests that a PET-based staging of AD pathology

could be established on the basis of cortical 18F T807

binding for tau, which could be useful either alone or in

combination with measures of Ab. Technical factors will

require continued evaluation for potential clinical imple-

mentation of 18F T807 PET, including choice of window

for imaging based on kinetic modeling, choice of refer-

ence region, and image quantitation protocols.7

We observed a significant relationship between age

and inferior temporal 18F T807 binding within the rela-

tively restricted age range of our normal participants,

consistent with large autopsy studies.2 Studies of 18F

T807 PET in younger subjects will be required to test

whether entorhinal cortex binding in older normal sub-

jects exceeds that in younger subjects, as predicted by

reports with Braak staging, and whether this binding rep-

resents a tauopathy that, although primarily age-related,

is accompanied by subtle but measurable levels of cogni-

tive impairment.33,34 It must be born in mind, however,

that compared to the microscopy-based Braak staging

scheme, tau PET staging of AD is inherently limited

because of the lower resolution and sensitivity of PET.

For example, current PET technology is not likely to

detect or distinguish tau deposition in entorhinal cortex

that separates Braak 0 from 1 or 2.

Conversely, the subset of clinically normal older

individuals with elevations in both temporal lobe 18F

T807 binding and in mean cortical Ab estimated with

PiB or other Ab ligands may be at elevated risk for

imminent clinical and cognitive decline. We observed a

trend-level association in CN subjects between elevated

FIGURE 5: Correlations of tau pathology measured with
inferior temporal 18F T807 and amyloid b (Ab) pathology
measured with mean cortical 11C Pittsburgh compound B
(PiB). Clinically normal (CN) subjects are represented with
circles, mild cognitive impairment (MCI) with triangles, and
Alzheimer disease (AD) with squares; red indicates high Ab

(PiB distribution volume ratio [DVR] > 1.2), and black indi-
cates low Ab (PiB DVR £ 1.2). Separate linear fit lines
(dashed for CN, solid for MCI/AD) are shown to aid inspec-
tion. SUVR 5 standardized uptake value ratio. CN, n 5 56,
Spearman q 5 0.32, p 5 0.02. MCI/AD, n 5 18, Spearman
q 5 0.51, p 5 0.03. All, n 5 74, Spearman q 5 0.53, p < 1024.
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18F T807 and worse MMSE, and further evaluation

using more sensitive cognitive measures is warranted.

In the combined CN and MCI/AD sample, levels

of neocortical tau deposition of SUVR> 1.3 were only

observed in individuals with elevated Ab (PiB

DVR> 1.2). This finding is consistent with the idea that

along the AD trajectory high levels of tau in neocortex

are only seen in those with high Ab burden; however,

more extensive evaluation in larger samples will be

required to determine whether this is a robust finding.

Although longitudinal studies with serial 18F T807 imag-

ing will be critical to understand the time course of tau

spread, and to determine whether the pattern of ana-

tomic spread is similar to the pattern of tau deposition

described in autopsy studies, our findings thus far suggest

that 18F T807 PET imaging may prove valuable in mon-

itoring progression of AD-related neurodegeneration.
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