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Positron emission tomography (PET) of brain amyloid b is a technology that is becoming more
available, but its clinical utility in medical practice requires careful definition. To provide guidance
to dementia care practitioners, patients, and caregivers, the Alzheimer’s Association and the Society
of Nuclear Medicine and Molecular Imaging convened the Amyloid Imaging Taskforce (AIT). The
AIT considered a broad range of specific clinical scenarios in which amyloid PET could potentially
be used appropriately. Peer-reviewed, published literature was searched to ascertain available evi-
dence relevant to these scenarios, and the AIT developed a consensus of expert opinion. Although
empirical evidence of impact on clinical outcomes is not yet available, a set of specific appropriate
use criteria (AUC) were agreed on that define the types of patients and clinical circumstances in which
amyloid PET could be used. Both appropriate and inappropriate uses were considered and formu-
lated, and are reported and discussed here. Because both dementia care and amyloid PET technology
are in active development, these AUC will require periodic reassessment. Future research directions
are also outlined, including diagnostic utility and patient-centered outcomes.
© 2013 The Alzheimer’s Association. All rights reserved.
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1. Int—voduction

Research progress in Alzheimer’s disease (AD) and mo-
lecular imaging during the past decade has made it possible
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to detect human brain amyloid b (Ab) deposition during life
using positron emission tomography (PET). Parallel prog-
ress has improved our understanding of Ab as an important
and therapeutically targetable component of AD pathology.
Although Ab plaques are one of the defining pathological
features of AD, many otherwise normal elderly people
have elevated levels of Ab, as do patients with clinical syn-
dromes other than AD dementia. The potential clinical util-
ity of Ab PET therefore requires careful consideration so
that its role may be identified and placed in the proper
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clinical context. The Society of Nuclear Medicine and Mo-
lecular Imaging (SNMMI) and the Alzheimer’s Association
(AA) have jointly developed this article to assist in the ap-
propriate use of this class of PET radiopharmaceuticals.
The primary goal of this article is to provide health care prac-
titioners with the information necessary to provide their
patients with optimal care while also considering the cost-
effective use of limited health care resources.

2. Background

With the advent of carbon-11 (C-11)-labeled Pittsburgh
compound B (PiB), Ab—or amyloid PET—emerged as
a major element in a transformation of AD research that em-
phasized the development of biomarkers that could poten-
tially facilitate drug development [1]. Intense efforts were
directed at assessing the amyloid status of individuals with



3. Methods

The AIT formulated AUC for amyloid PET imaging us-
ing procedures similar to those used by groups such as the
American College of Cardiology Foundation [3]. The pro-
cess used (,) identification of potential indications/nonindi-
cations, (,,) evidence assessment and rating, (,,) group
rating of potential indications/nonindications, (,) discus-
sion and revoting, and (‘_) writing. Three AIT subcommittees
were established: the Indication Subcommittee, the Litera-
ture Subcommittee, and the Evidence Review Subcommittee
(see Appendix A).

3.1. P ss‘b'&f‘d‘cat""s g™ "T’d‘ca”"s fcrlca A
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The Indication Subcommittee, consisting of practicing
dementia specialists and imaging experts, discussed 115 po-
tential indications and nonindications based on multiple
clinical and nonclinical scenarios with variables including
symptoms, clinical setting, clinical context, evidence of cog-
nitive deficit, family history, knowledge of AD genetic risk,
and age. This process is described in Appendix B. Based on
the consensus discussion, the Indication Subcommittee con-
solidated potential indications and nonindications into 14
scenarios that were subsequently incorporated in a data ex-
traction form used for the evidence assessment (described
later).

3.2 E“dé"ce €, 1€ xd d’a",‘ca Ya eg -

The Literature Subcommittee used a search strategy as
established by the American Academy of Neurology and
the Institute of Medicine of the National Academy of Sci-
ences to identify relevant literature. The process is described
in Appendix C. The AIT deliberated on the choice of lit-
erature screening criteria, and a decision was made on the
basis of the types of evidence ultimately needed to establish
clinical utility of amyloid PET. The ultimate goal was to de-
termine whether there is evidence that using amyloid PET
leads to clinically meaningful improvement in outcomes or
is useful in medical or personal decision making. Because
direct evidence linking amyloid PET to health outcomes is
currently lacking, the AIT evaluated existing literature ac-
cording to a possible chain of evidence consisting of three



Multiple searches were performed using the National In-
stitutes of Health’s PubMed. The Literature Subcommittee
reviewed the list for inclusion and identified a subset of
documents by abstract analysis. Documents not relevant
to the clinical use of amyloid PET were eliminated based
on the primary focus of the reported study and data pre-
sented in the document. In addition, to ensure appropriate
documents were captured during the initial search and re-
view, the AIT performed a backward review to cross-
check the literature included in seminal amyloid imaging
reviews with those included in the AIT’s initial assessment.
For the backward review, the AIT used the bibliographies
of Klunk [9], Villemagne and colleagues [10], and Laforce
and Rabinovici [11].

The Literature Subcommittee developed a data extraction
form for evidence assessment. The Evidence Review Sub-
committee conducted evidence assessment in two steps.
During the phase I review, valid documents identified during
the initial review process were assigned to a pair of reviewers
(a dementia specialist and an imaging specialist). Each re-
viewer scored the documents using the data extraction
form. Other documents that met the preliminary inclusion
criteria, as indicated by both reviewers, but that received
low scores by both reviewers, or mixed scores, or strong re-
viewer comments for further assessment were also identified
as documents to be discussed. During the phase Il review,
additional documents were identified through the backward
review and an updated search, as well as new papers in press.
A second round of reviews was conducted identical to phase
I. The final inclusion criteria were that the document must
contain data of one of two types—either PET-histopathol-
ogy correlation or PET correlation with longitudinal clinical
follow-up. After the review, co-chairs of the AIT reviewed
the findings of both phase | and phase Il and presented a final
list of 23 documents that satisfied the final inclusion criteria
and these were presented to the full AIT [5,12-33]. These
documents were used as the literature-based evidence for
rating the AUC outlined by the Indication Subcommittee.

3.3. Ra,""g fyhe AUC

The group rating of potential indications/nonindications
was conducted using a rating sheet by individual voting
AIT members without knowledge of other members’ rating
results. Fourteen scenarios proposed by the Indication Sub-
committee were consolidated to 10 possible indications/non-
indications by defining a preamble that applies to all
indications/nonindications. The rating sheet included (‘)
the final 10 possible indications/nonindications, (“) the
amount of qualified evidence determined by the evidence as-
sessment, and (,,,) individual documents that relate to each
indication/nonindication. Based on the presented evidence
and individual AIT members’ opinions, the AIT members
were asked to rate each indication/nonindication with Ap-
propriate, Uncertain, or Inappropriate. A nonvoting AIT
member summarized the rating results.

4. Déinition

The following terms are used in the AUC:
Demenyia exper, q._ h’s‘c‘cf’ v, e Z'cedy ;he assess-
Bypd'd dad' s;s [de Zgya. The AUC depend heavily
on the training, experience, and clinical judgment of the de-
mentia experts ordering the test and their application of the
published, standardized clinical criteria for MCI and AD (as
defined in this list). Expertise in applying these criteria is
typically acquired through formal training and clinical expe-
rience in neurology, psychiatry, and geriatric medicine; how-
ever, not all physicians in these disciplines are dementia
experts.

A heime-3 ds es e (AD) jre_a/h Vgca) cess e-
Ceqed T s echc, s He &75"% ash Vg:&l Ye ye ja
™), wh‘c‘n/‘s fen é", , b ,"" ;" ecessa "’ ass c,aed
wth @ c.ha acye sy ¢ de .é%ﬁa syd enf7,8]. The AI;)
pathological process differs conceptually and is
uncoupled from the dementia syndrome with which it is
associated, as evidenced by the very long preclinical or
asymptomatic period preceding the dementia syndrome.
The AUC specifically refer to clinical criteria for AD
dementia that have recently emerged from the National
Institute on Aging—Alzheimer’s Association work group
[7] and the international work group [8]. Core clinical
criteria for AD dementia identify the specific conditions
and circumstances under which a dementia expert may
determine whether amyloid PET can be used appropri-
ately. Although the two international work groups used
different terms—probable AD and typical AD—the un-
derlying principles are quite similar, and either nomencla-
ture may be applied to support the conclusion that
amyloid PET would or would not be appropriate (crite-
rion 4).

Pobable AD demenyia a ¢ ¥ ca '};’d esuegl’ g she
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clear medicine spec‘iﬁllst or radiologist with specific
training in the interpretation of amyloid PET. The amyloid
PET data must be technically adequate and must be acquired
at a fully qualified and certified facility (see Image Quality
and Reporting). The protocol for the qualitative read that de-
termines positivity or negativity must be standardized (e.g.,
[5]) and must conform to a specific guideline provided by the
manufacturer if it is available.

5. PET Ab—~adiopha+maceuicad

Although a number of Ab PET radiopharmaceuticals
have been reported with human data [40-43], currently
there are five that are in use at multiple sites to image
Alzheimer pathology in vivo. Among these, [C-11]-(2-[4-
methyl-amino phenyl]-1,3-benzothiazol-6-ol), or PiB, was
the first to be described and is the most extensively studied
[1]. PiB, a neutral analog of the histological dye thioflavin
T, has been evaluated with respect to clinical syndromic
and postmortem histopathological correlation over approx-
imately 10 years in several clinical populations and in
healthy control subjects. Histopathological correlation
data demonstrate the association between PiB PET and
postmortem  assessment of Ab pathology [12-
14,23,30,44-47].

The short 20-minute half-life of C-11 limits routine
clinical use because of the need for an onsite cyclotron,
whereas the 110-minute half-life of F-18-labeled PET
ligands allows incorporation of PET into routine clinical
practice, as has occurred with [F-18]fluorodeoxyglucose
(FDG) in clinical oncology. Several F-18-labeled Ab
PET radiopharmaceuticals have been developed, including
[F-18]3’-F-PiB (flutemetamol) [25], [F-18]AV-45 (florbe-
tapir) [15], [F-18]-AV-1 or [F-18]-BAY94-9172 (florbeta-
ben) [49,50], and [F-18]-AZD4694 or NAV4694 [51-
53]. Postmortem histopathology-to-PET correlations have
been published for florbetapir [15], and biopsy

histopathology-to-PET correlations have been published
for flutemetamol [54].

F-18 ligand PET data have been compared quantitatively
with C-11 PiB data acquired in the same subjects with re-
spect to cortical binding, linear regression slope, and diag-
nostic classification performance (Table 1). Wolk and
colleagues [55] performed PiB and florbetapir PET imaging
in 14 cognitively normal adults and 12 AD patients and
showed that both ligands displayed highly significant group
discrimination and correlation of regional uptake. Landau
and associates [56] compared PiB with florbetapir and
found the data were correlated at = 0.95 and a slope of
0.60, and that resulting cut points yielded classification
agreement in 97% of cases evaluated. A correlation with
PiB of = 0.905 and a slope of 0.99 was reported for flute-
metamol in 20 AD patients and 20 MCI patients, in which
the concordance of visual reads between ligands was
100% [48]. Villemagne and coworkers [57] compared PiB
with florbetaben in 10 healthy control subjects and 10 pa-
tients with AD and reported the correlation to be =
0.97, the slope to be 0.71, and the concordance between li-
gands to be 100%. Rowe and colleagues [53] compared
NAV4694 with PiB in seven patients with AD, three patients
with frontotemporal dementia (FTD), 10 patients with MClI,
and 25 healthy control subjects and found the correlation to
be = 0.99, the slope to be 0.95, and classification concor-
dance to be 100%. These findings are consistent with a high
correlation of these [F-18]-labeled ligands with PiB and
they support the translation of PiB PET findings into the do-
main of these [F-18]-labeled radiopharmaceuticals. Com-
parison studies of one F-18 agent with another have not
yet been reported.



possible indication, and ratings by AIT members of the qual-
ity of the evidence, based on the results of the literature re-
view as described previously. For each indication, the
number of supporting publications and the average quality
of evidence were indicated on the voting sheet.

During the initial voting, four possible indications and
seven possible nonindications were submitted for voting.
Substantial disparities in voting results (30%-50%) were
found for four potential indications. Each potential indica-
tion/nonindication was reviewed in subsequent AIT dis-
cussions, and uncertain language in the proposed AUC
were clarified for revoting. During this process, two possi-
ble indications were combined into one indication, result-
ing in total three possible indications and seven possible
nonindications.

In the revoting results, the ratings of Appropriate or Inap-
propriate were unanimous for possible indications 1 and 2,
and possible nonindications 4 to 10. For indication 3, two
voting members voted Uncertain whereas the other six vot-
ing members voted Appropriate.

6.1. 4, . ¢ sec e a

&= iz

Amyloid imaging is appropriate in the situations listed
here for individuals with all of the following characteristics:

P+eamble: (‘) a cognitive complaint with objectively
confirmed impairment; (“) AD as a possible diagnosis, but
when the diagnosis is uncertain after a comprehensive eval-
uation by a dementia expert; and (,,,) when knowledge of the
presence or absence of Ab pathology is expected to increase
diagnostic certainty and alter management.

1. Patients with persistent or progressive unexplained
MCI

2. Patients satisfying core clinical criteria for possible
AD because of unclear clinical presentation, either
an atypical clinical course or an etiologically mixed
presentation

3. Patients with progressive dementia and atypically
early age of onset (usually defined as 65 years or
less in age)

Amyloid imaging is inappropriate in the following situa-
tions:

4. Patients with core clinical criteria for probable AD
with typical age of onset

5. To determine dementia severity

6. Based solely on a positive family history of dementia
or presence of apolipoprotein E (APOE)e4

7. Patients with a cognitive complaint that is uncon-
firmed on clinical examination

8. In lieu of genotyping for suspected autosomal muta-
tion carriers

9. In asymptomatic individuals

10. Nonmedical use (e.g., legal, insurance coverage, or

employment screening)

7. Ds css ion of indj idwal indication
v
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certainty could provide more powerful motivation to make
required lifestyle changes and difficult living transitions
for which they are otherwise reluctant. Third, a more certain
diagnosis can have profound social benefits to patients and
families, who may need to identify the required resources
and plan for future management. Minimizing diagnostic un-
certainty can assist in bringing family members to a uniform
understanding of the patient’s condition and needs, facilitat-
ing the development of a unified plan of progressive support
that best manages financial resources and maximizes quality
of life.

Although learning the cause of dementia and the limited
efficacy of available treatments may cause stress and anxiety
for some, we believe that the value of knowing outweighs the
disadvantages. Electing to manage dementing diseases with-
out investigating the cause or with high levels of diagnostic
uncertainty often contributes to inconsistent and poor quality
of care. In any circumstance, patients and their families
decide—on their own—whether to seek answers by electing
or failing to seek care.

- )
7.2. T’d‘ca“ I(g, o j4e): Pa,‘é",s wtl}fye s‘s,é",
g essye™e ‘EedMCl
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This indication refers to a patient who satisfies all the cri-
teria set forth in the preamble and is being evaluated for per-
sistent or progressive cognitive impairment that is still mild
(e.g., a patient with MCI as defined earlier). This means, in
practice, that although impaired according to objective mea-
sures, the patient does not have “significant interference in
the ability to function at work or in usual daily activities”
(pg 265) [7] (also see [8]). In this circumstance, an amyloid
PET finding of positivity would, on the basis of its known
correspondence to brain Ab, raise the level of certainty
that the patient’s mild impairment is on the basis of AD pa-
thology and represents early AD dementia (see Definitions).
However, it is important to emphasize again that not all pa-
tients with MCI would be appropriate for amyloid PET.
Rather, amyloid PET would be appropriate only in those in-
dividuals who the dementia expert has concluded would
benefit from greater certainty of the underlying pathology
and whose clinical management would change as a result
of this greater certainty.

The dementia expert should recognize that asymptomatic
amyloid deposition is common in older (e.g., >75 years) in-
dividuals and may not be related to a patient’s presenting
symptoms. Furthermore, the dementia expert will need to
consider in older individuals the possibility that amyloid
positivity could be present but not the sole factor in causing
the impairment and that comorbid conditions or pathologies
such as vasculopathy could be present and could account for
or significantly contribute to the observed impairment.

The prognostic value of amyloid PET for predicting fu-
ture outcomes in MCI patients is under active investigation,
and preliminary studies are suggestive but not complete. Ini-
tial reports suggest that the majority of patients with amnes-

FLA 5.1.0 DTD
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tic MCI, variously defined by neuropsychological
evaluation, and a positive amyloid PET will progress to
AD dementia, whereas the risk of progression to AD demen-
tia is significantly lower in those who are amyloid negative.
The available evidence to date has not definitively linked
amyloid positivity in individual patients with a future time
point when cognitive or functional deterioration can be pre-
dicted. Therefore, currently the use of amyloid PET to pre-
dict the trajectory of a patient’s cognitive decline or the
time to any specific outcome is not appropriate because pub-
lished evidence is limited (see Further Research Questions).

A related, alternative scenario for this indication is a pa-
tient, also satisfying all the criteria set forth in the preamble,
who is amyloid negative and therefore much less likely to be
impaired on the basis of AD. The amyloid-negative scenario
may, in practice, be the most frequently useful scenario in
MCI, given the potential confound of age-associated Ab,
discussed earlier, among amyloid-positive individuals.
Thus, in patients with MCI whose clinical picture may be
complicated with potential vascular, traumatic, or medical
causes of cognitive impairment, amyloid PET may find util-
ity and could be used appropriately to exclude AD pathology
effectively as a basis for the clinical syndrome.

7.3. T’d‘ca”"u 2(g, . ‘a,e): Pa”(,",s sat‘;f'flg c e
- 47 17 " - .
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This indication refers to a patient with an established de-
mentia syndrome who is not typical with regard to presenta-
tion and clinical course, or to a patient who is considered to
have a mixture of causal pathological processes. It is in-
tended to explicitly exclude from the category of appropriate
use the patient about whom there is little doubt of the under-
lying pathology because the onset, course, and examination
findings are typical of AD dementia. It is, however, intended
to include those patients for whom substantial uncertainty
exists and for whom greater confidence would result from
determining whether Ab pathology is present or not present,
as described next.

The AIT chose, here, to rely on the established concept of
possible AD, specifically as it has been recently revised [7],
and again to focus on the dementia specialist as the physician
who would apply the criteria based on this diagnostic cate-
gory. The restriction in this indication to patients with possi-
ble AD dementia is based on the well-established existence
of patients about whom there is substantial doubt of whether
the dementia is based on AD pathology. The sources of
doubt are (‘) the presence of an unusual course (e.g., sudden
onset or episodic) or because the course cannot be estab-
lished from the history or from retrospective cognitive test
data, or (,,) the presence of a comorbid condition that con-
founds the interpretation of the clinical data, such as cerebro-
vascular disease, other neurological disease, other medical
condition, or medication use that is affecting cognition and
function. Amyloid PET is not useful in identifying the
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possible confound of coexisting Lewy pathology (discussed
later).

7-4;17162061;,“ 3 (G v i) Pay s | 4h YW |
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Amyloid PET is appropriate in the scenario in which
a relatively young patient (e.g., 50-65 years old, but pos-
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8. Limitatiom of al§1 loid PET in clinical ‘e; aluation

A major limitation of amyloid PET to support a diagnosis
of AD dementia is the high prevalence of amyloid positivity
in normal older individuals. Population-based studies are
only beginning to be reported, but estimates of age-
specific positivity rates for amyloid PET are less than 5%
in those 50 to 60 years old, 10% in those 60 to 70 years
old, 25% in those 70 to 80 years old, and more than 50%
in persons aged 80 to 90 years [59,60]. This high age-
associated prevalence means that the causality of Ab for a pa-
tient’s clinical syndrome cannot be established with amyloid
PET by itself without considering the prior probability of
positivity based solely on age. The dementia expert should
consider the possibility, prior to ordering amyloid PET,
that incidental, age-related amyloid detection may not be re-
lated to or relevant to the presenting symptoms of a patient.

Another major caveat is that a positive amyloid scan can
also be seen in not only AD, but also in other medical con-
ditions. For example, amyloid PET is frequently positive
in dementia with Lewy bodies [61,62]. Amyloid imaging
detects both fibrillar amyloid found in blood vessels
(cerebral amyloid angiopathy) and interstitial fibrillar
amyloid in plaques. Imaging cannot distinguish between
amyloid angiopathy and parenchymal fibrillar plaques
[32], and both are highly prevalent in the elderly, with or
without dementia. Although usually associated with intersti-
tial amyloid plaques, in rare cases amyloid angiopathy can
occur alone [63]. Occasionally, amyloid angiopathy unac-
companied by typical pathological features of AD can cause
progressive dementia [64,65]. More commonly, amyloid
angiopathy can become clinically manifest as a cause of
cerebral hemorrhage, and in such cases carries a high risk
of recurrence [66,67]. It is important to emphasize that
amyloid positivity does not establish the diagnosis of AD
or differentiate it from Ab disorders such as dementia with
Lewy bodies and cerebral amyloid angiopathy.

It is important to note several clinical circumstances in
which amyloid PET would not be expected to be useful. First,
it would not add any useful information in differentiating dis-
ordersthat are not associated with Ab, such as the various FTD
syndromes. Second, amyloid PET would not be expected to
detect the rare forms of AD in which ligand binding is greatly
reduced as a result of unusual forms of Ab [14,68]. The
appropriate use of amyloid PET requires knowledge of all re-
levant findings of clinical evaluations, laboratory tests, and
imaging, relating how each component of the accumulated
evidence should be weighed. Thus, clinical amyloid PET
should be performed in the context of a comprehensive
evaluation undertaken by a clinician with expertise in
evaluating cognitive neurodegenerative disorders.

The AIT did not consider other proposed diagnostic bio-
markers for AD and therefore did not draw any conclusions
with regard to the relative value of amyloid PET compared
with cerebrospinal fluid, magnetic resonance imaging, and
FDG-PET (see Further Research Questions).

FLA 5.1.0 DTD
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The AIT considered broader social and psychological
implications of amyloid status determination. Although
empirical data have not yet been evaluated, the AIT con-
cluded that certain steps should probably be taken by the
dementia expert to avoid psychological harm to patients
and families that could follow after the initial disclosure
of amyloid status. These steps include pretest counseling
about the emational and social implications of both a pos-
itive and a negative amyloid PET. Implications in the
realms of legal and insurance status, including health,
life, and long-term care, and employment ramifications
are even less well understood at this time, and policy-
makers should consider whether existing laws such as
the Americans With Disabilities Act provide adequate pro-
tection for these patients. Notably, the U.S. Genetic Infor-
mation Nondiscrimination Act applies only to genetic
tests.

9. Ar? loid PET and anyicipa,ed impac, on pajien, cave

Although published data concerning amyloid PET results
and impact on patient care outcome are extremely limited,
amyloid PET is likely to contribute to better patient care un-
der specific circumstances. These are described in the fol-
lowing three domains.

9.1. Chl'ge}"  egpea, ™ Thmge Ziy

Greater physician confidence in the diagnosis of or ex-
clusion of AD can result in better medication management.
An amyloid-positive PET result that raises confidence in
the diagnosis of AD is likely to result in earlier and appro-
priate use of specific medications for symptomatic treat-
ment of AD, such as acetylcholinesterase inhibitors and
memantine. In contrast, a plan to commence or continue
medications developed for the treatment of AD, such as
the acetylcholinesterase inhibitors and possibly memantine,
in patients with a negative amyloid scan may be inappro-
priate. However, there are no studies to date that have as-
sessed the value of these medications in amyloid-negative
persons with a clinical phenotype suggestive of AD. Fur-
thermore, there is some evidence that acetylcholinesterase
inhibitors can benefit patients with vascular dementia
[69]. Exclusion of AD should result in consideration of al-
ternate diagnoses including depression, and in some cases
of patients with atypical cognitive impairment who are am-
yloid negative, it may be appropriate to undertake a trial of
antidepressant medication.

9.2. Chl'ge7" deV'g she sess

An amyloid PET cannot answer all diagnostic questions
that are encountered during clinical dementia evaluation. It
can, however, reduce the use of other tests that are burden-
some to patients and their caregivers. For example, a posi-
tive amyloid PET result may obviate repeat imaging for the
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purpose of establishing a clinical diagnosis of dementia
whereas a negative amyloid PET result may guide clini-
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results may arise as a result of technical or physiological fac-
tors and should be reported as such.

The report should not confound amyloid positivity with
AD dementia (i.e., it should not, by itself, advance or rule
out a diagnosis of AD dementia). The dementia specialist
should then communicate with patients and family members
after comprehensive review of the clinical assessment and
test results.

11. Fuwyhev—~s eavch que jioms
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The AIT recognized that studies suggest amyloid imag-
ing may have a role in stratifying patients into their risk of
developing cognitive decline and that, someday, as longitu-
dinal research studies accumulate data, amyloid imaging
may become useful to predict future clinical conditions,
such as the risk of developing cognitive decline or of tran-
sitioning into clinical states such as MCI or dementia
[10,16,21,24,27,33,73,74]. However, these studies need
further replication and their results analyzed in a pooled
meta-analysis [75]. Therefore, at this point, data are simply
incomplete to support using amyloid imaging to provide
prognostic information to persons with AD risk factors
such as age, family history of dementia, APOE 4 status,
genetic mutation carrier status, and cognitive complaint
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The Expert Work Group consisted of three experienced
clinicians, two geriatric cognitive neurologists, and a geria-
trician. The developed guidelines for appropriate and inap-
propriate clinical use are based on available literature as

well as expert opinion using a modified Delphi procedure.
The first task of the work group was to individually rate ap-
propriateness of 115 different clinical scenarios based on the
seven variables listed in Table B1. Beginning with the prem-
ise that there is value in determining the cause of cognitive
impairment, each expert weighed the potential clinical value
of amyloid positron emission tomography (PET) against the
expense and potential for misuse. After reporting the out-
come of these individually considered judgments, the ex-
perts came to a consensus about each of the scenarios and
used these conclusions to draw generalizations that should
be applicable to many different scenarios.

A second task of the work group was to consider the util-
ity of amyloid PET in eight situations when syndrome clas-
sification would be clinically important (e.g., delirium vs
dementia) and in 40 clinically relevant differential diagnosis
decision points (e.g., Alzheimer’s disease vs. frontotemporal
dementia). Last, the three clinicians jointly reviewed 10 ac-
tual anonymous clinical cases to test whether the guidelines
they constructed accurately reflected their own clinical judg-
ment in real rather than strictly theoretical situations. All
voting members of the Amyloid Imaging Taskforce (AIT)
reviewed and discussed the expert-recommended guidelines,
and comments were elicited from within and beyond the
work group. The final expert guidelines reflect this entire
process and are the joint opinion of the entire AIT.



region. Currently, there is insufficient published data to rec-
ommend a specific implementation of amyloid PET quanti-
tation that could be identified in the appropriate use criteria.

Table B1
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and Chrysamine-G-class amyloid imaging agents, was ap-
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that resulted in a vote among writing committee members.
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