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In this issue of The Journal of Nuclear Medicine, Rowe et al.
describe application of the centiloid methodology for scaling
and analysis of studies performed with 18F-NAV4694 for char-
acterizing cerebral amyloid deposition in clinical research (1).
This is one of several evolving approaches to analysis of amyloid-
targeting radiotracers that have emerged recently. The centiloid
approach describes a standard method of analyzing 11C-Pittsburgh
compound B (11C-PiB) PET data and then provides a method
for scaling of any nonstandard method of 11C-PiB imaging
or of image data from different amyloid radiotracer probes
(e.g., 18F-florbetapir, 18F-flutemetamol, 18F-florbetaben, and,
now, 18F-NAV4694) to the same scale, the centiloid scale (2).
The centiloid method thus provides a common quantitative scale
applicable across studies using differing imaging methodologies
and tracers. It is anticipated that this approach will facilitate ag-
gregation of experimental findings across laboratories and across
radiotracers.
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The initial step in centiloid scaling, as described previously (2),
provided the conversion of a standard 11C-PiB SUV ratio (SUVR)
measure to centiloids. This involved selecting groups of young
healthy subjects and of typical Alzheimer disease subjects and
analyzing 11C-PiB PET activity data from 50 to 70 min after in-
travenous-bolus tracer injection. After anatomic transformation to
a reference atlas orientation and space, a standard target volume
(predominantly cerebral neocortex) and a standard reference vol-
ume (whole cerebellum) are used to calculate a single SUVR per
subject. A linear transformation is then used to scale the mean of
the young controls to a centiloid value of 0 and the mean of the
Alzheimer subjects to 100. Conversion of PET data from another
tracer then requires scanning the same subjects again and perform-
ing regression between the standard, 11C-PiB, and the second
tracer.

The centiloid method may prove useful in several scenarios,
allowing standardization of results across differing amyloid

radiotracers, brain reference regions, and experimental imaging

protocols. The current report (1) is an example of the first sce-

nario. Using the standard target and reference VOIs (2), SUVRs

were generated for both 11C-PiB and 18F-NAV4694 in each sub-

ject, and a regression was performed relating the new radiotracer

SUVR to the 11C-PiB SUVR. Once the regression parameters

were determined, 18F-NAV4694 SUVR measures could be con-

verted directly into centiloid values. The conversion to centiloids

is based on a single scale factor per amyloid scan and is not brain

region–dependent.
A second aspect of amyloid image processing that has recently

been discussed concerns the selection of a brain reference region

for scaling of the image intensity values (3,4). Several groups of

investigators have determined that the use of the traditional cere-

bellar cortical reference region may be disadvantaged by a series

of factors, including low signal activity and positioning near

the axial edge of typical brain PET image acquisitions, that

results in poor statistical and underlying kinetic properties of

the reference region. The application of centiloids can allow

the use of different reference tissues while maintaining the

ability to report amyloid binding on a standardized scale. The

recommendation arising from these studies includes the use of

supratentorial cerebral white matter as at least a portion of the

scaling reference value. This results in (seemingly) more plausible

longitudinal scan results, with surprisingly limited correlations

between values in the standard cerebellar cortex and the white

matter–containing reference region (3,4).
Finally, there is ongoing debate over the experimental design

most appropriate to quantification of amyloid tracer binding;

specifically, the use of dynamic imaging and kinetic determina-

tions of tracer distribution volume versus the technically simpler

late-static-imaging determination of SUVR. Again, investigators

have reported more robust and apparently less variable results

from longitudinal analyses of distribution volume ratio than of

SUVRs (5).
All three of these recent technical embellishments are likely

to have a significant, positive impact on the precision and

accuracy of quantitative amyloid imaging. The new methodol-

ogies will predictably be most important to studies of interval

change in amyloid deposition and in the relationships between

amyloid measures and clinical correlates of disease. The clinical

use of amyloid imaging to determine the presence (positive) or

absence (negative) of Alzheimer disease–range fibrillary amy-

loid deposition in individual patients is unlikely to require these

refinements, although there is at least one report suggesting that

qualitative review of amyloid tracer imaging is more reproducible

with distribution volume ratio than with SUVR approaches (6). For
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routine clinical interpretation of amyloid status, clinicians should
refer to the interpretative criteria approved in package inserts
by the U.S. Food and Drug Administration for each agent.
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