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I N V I T E D P E R S P E C T I V E

Switching on Brain PET to Light Up Amyloid Pathology 
In Vivo
Henryk Barthel

Department of Nuclear Medicine, University of Leipzig, Leipzig, Germany

An article entitled ‘‘In Vivo Imaging of Amyloid Deposition in 
Alzheimer Disease Using the Radioligand 18F-AV-45 (Florbetapir 
F 18),’’ by Wong et al., was published in The Journal of Nuclear 
Medicine in 2010 (1). It became one of the most-cited publications 
of this journal from that period. We congratulate the authors for 
this great achievement.
 The tracer 18F-AV-45 was created by Hank Kung’s group at the
University of Pennsylvania (2). It was subsequently brought into 
human testing by Avid Radiopharmaceuticals to noninvasively trace 

-amyloid aggregates in the neocortex of patients with Alzheimer 

disease (AD) by means of PET. The celebrated publication reports 
on a study designed as a diagnostic phase 2 trial. It was performed 
in 3 U.S. centers led by Dean Wong’s group at Johns Hopkins. In 
this study, the brain PET imaging properties, dosimetry, and safety 
of 18FAV-45 were investigated. This was done in patients with 
AD dementia and in healthy controls. The authors reported that 
the tracer uptake differed between the 2 study participant cohorts, 
with the uptake pattern in most patients of the AD dementia group 
nicely resembling what is known about the cerebral -amyloid 
plaque accumulation in this disorder. Also, static imaging results 
correlated well with kinetic modeling outputs. Radiation exposure 
was found to be in the range of that known for other brain PET 
tracers. No relevant safety events were observed.
 With 11 AD dementia patients and 15 healthy controls entering
fi nal data analysis, the cohort size was rather small in this project. 
The Journal of Nuclear Medicine was probably quite lucky here, 
as a larger cohort allowing even more clinically relevant questions
to be addressed (such as the power of the tracer to discriminate 
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An 18F-labeled PET amyloid-b (Ab) imaging agent could facili-
tate the clinical evaluation of late-life cognitive impairment by
providing an objective measure for Alzheimer disease (AD)
pathology. Here we present the results of a clinical trial with
(E)-4-(2-(6-(2-(2-(2-18F-fluoroethoxy)ethoxy)ethoxy)pyridin-3-yl)
vinyl)-N-methyl benzenamine (18F-AV-45 or flobetapir F 18).
Methods: An open-label, multicenter brain imaging, metabo-
lism, and safety study of 18F-AV-45 was performed on 16
patients with AD (Mini-Mental State Examination score, 19.3 6
3.1; mean age 6 SD, 75.8 6 9.2 y) and 16 cognitively healthy
controls (HCs) (Mini-Mental State Examination score, 29.8 6
0.45; mean age 6 SD, 72.5 6 11.6 y). Dynamic PET was per-
formed over a period of approximately 90 min after injection of
the tracer (370MBq [10mCi]). Standardizeduptake valuesandcor-
tical-to-cerebellum standardized uptake value ratios (SUVRs)
were calculated. A simplified reference tissue method was
used to generate distribution volume ratio (DVR) parametric
maps for a subset of subjects. Results: Valid PET data were
available for 11 ADpatients and 15HCs. 18F-AV-45 accumulated
in cortical regions expected to be high in Ab deposition (e.g.,
precuneus and frontal and temporal cortices) in AD patients;
minimal accumulation of the tracer was seen in cortical regions

matter or cerebellar regions. No clinically significant changes
in vital signs, electrocardiogram, or laboratory values were ob-
served. Conclusion: 18F-AV-45 was well tolerated, and PET
showed significant discrimination between AD patients and
HCs, using either a parametric reference region method (DVR)
or a simplified SUVR calculated from 10 min of scanning 50–
60 min after 18F-AV-45 administration.
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Although the etiology of Alzheimer disease (AD) has
not been established, converging evidence suggests that the
amyloid-b (Ab) peptide plays an important role in AD
pathogenesis (1). Plaques containing Ab fibrils are found in
the AD brain and are a key component of the neuropath-
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between subgroups) would certainly have attracted higher-ranked 
neurology journals to publish this paper. However, the convincing 
study results presented by Wong et al. (1) opened the door for the 
scientists and sponsor to push the tracer into a phase 3 clinical trial. 
In this trial, in vivo 18F-AV-45 PET data were intraindividually 
compared with postmortem histopathology, again with convincing 
success (3). This pivotal trial fi nally paved the way to Food and Drug 
Administration approval in 2012 of 18F-AV-45, or 18F-fl orbetapir, 
under the trade name Amyvid (Eli Lilly)—the fi rst amyloid PET 
tracer ever approved for use as a diagnostic tool for AD.
 The publication by Wong et al. (1) also drew attention to the fact 
that not all patients with the clinical diagnosis of AD dementia are 
amyloid-positive. This observation was replicated by several other 
amyloid PET publications. It signifi cantly impacted our thinking on 
how recruitment into drug-testing trials on AD should be performed 
in the future, namely by complementing clinical testing with AD 
biomarkers.
 The publication by Wong et al. (1) provided an important chapter
in the success story of 18F-AV-45: it created positive evidence for 
how to apply the tracer in clinical routine in the clinical target 
population. As this publication sometimes stands in the shadow of 
the decisive phase 3 study, the impact of this publication has not 
always been fully appreciated. So, today is the day!
 Following the example of 18F-fl orbetapir, two other 18F-labeled 
amyloid PET tracers, namely 18F-fl orbetaben and 18F-fl utemetamol,
were approved to detect or exclude -amyloid plaques in the brain.
For all these approved amyloid tracers, the nuclear medicine doctors
who intend to use them are required to undergo reader training. 
Further, there are appropriate-use criteria available for these tracers.

All these measures guarantee optimal use and utility of amyloid 
imaging (4). However, a decision on cost reimbursement is still the
last remaining milestone to pass in providing amyloid imaging in 
standard clinical care. It is hoped that the IDEAS study (Imaging 
Dementia—Evidence for Amyloid Scanning) (5) can provide the 
missing evidence on the outcome effect of amyloid PET in the target 
clinical population. The future of amyloid imaging will also depend 
on the question of whether we will see a disease-modifying drug to 
successfully treat AD. Then at last will 18F-fl orbetapir and the other 
amyloid tracers become true winners in the fi ght against AD.
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