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Background. Appropriate use criteria (AUC) enhance application of cardiovascular
imaging techniques but have been applied in limited settings, primarily in common cardio-
vascular disease processes. There are several complex systemic diseases with cardiovascular
implications and special populations with unique cardiovascular considerations that could
benefit from appropriateness analysis. Moreover, the high medical complexity of these topics
indicate they would benefit from high-yield expert consensus recommendations of the available
imaging options. The ASNC Imaging Indications (ASNC-I2) Series will provide a concise
overview of relevant disease processes and their multimodality evaluation and will provide
consensus clinical indications, diagnostic criteria, and clinical algorithms with representative
clinical cases.

Methods. For each ASNC-I2 document, a diverse writing group and rating panel will be
composed of experts from societies pertinent to the topic, including relevant imaging societies
and clinical societies that manage the disease under evaluation. The rating panel will follow
robust modified Delphi methodology and commonly-accepted appropriateness methods to
create consensus diagnostic criteria, clinical algorithms, and clinical indications that they will
then rate with level of agreement recorded. The clinical and imaging experts will provide
concise, high-yield clinical summaries of the disease process, the non-imaging evaluation, and
multimodality imaging. Relevant cases will be provided highlighting application of the diag-
nostic criteria and clinical algorithms.

Conclusion. The ASNC Imaging Indications (ASNC-I2) Series will complement the diverse
portfolio of documents from ASNC. It will use a multisocietal approach with robust
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appropriateness methodology to guide use of radionuclide imaging in the multimodality
imaging context for the cardiovascular care of patients. (J Nucl Cardiol 2022;29:2667–78.)

Key Words: Multimodality Æ Modalities, diagnostic and prognostic application Æ Outcomes,
SPECT Æ Modalities, PET Æ Modalities

The American Society of Nuclear Cardiology

(ASNC) is initiating a new series of documents that will

be complementary to its robust portfolio of Guidelines

and Information Statements. This series will be entitled

‘‘ASNC Imaging Indications (ASNC-I2)’’. Authors of

these documents will use multisocietal consensus and

robust modified Delphi methodology to create consensus

diagnostic criteria and indications for radionuclide

imaging in the context of multimodality imaging to

address high-yield and clinically-challenging topics

within nuclear cardiology. The rationale, proposed

content, and methodology for this new series are pro-

vided in this document.

SERIES RATIONALE

The ASNC-I2 Series will fill an important gap and

serve as a unique educational resource and practice tool

in the context of existing guidelines, practice points, and

appropriate use (AUC) documents that will be of high

clinical value to ASNC members and other interested

parties. The field has greatly benefited from AUC

documents issued by the American College of Cardiol-

ogy (ACC), American College of Radiology (ACR), and

others.1,2 However, ASNC believes there are several

areas related to cardiac radionuclide imaging that have

not yet been adequately covered that would benefit from

appropriateness analysis. Existing AUC documents

focus on major cardiovascular conditions. However, as

medical knowledge expands, it is increasingly clear that

there are a number of systemic diseases, including

inflammatory, infiltrative, and infectious conditions, in

which the cardiovascular system is significantly

involved but is not necessarily the sole affected organ

system; imaging considerations in these disorders have

not yet been adequately assessed by existing AUC

documents. In addition, there are special populations

such as geriatric, pediatric, and bariatric patients with

unique imaging considerations that would benefit from

focused appropriateness evaluation. Moreover, the high

medical complexity of these systemic diseases and

special populations indicate these topics would benefit

from added clinical focus in the ‘‘ASNC-I2 Series’’. Use

of a multidisciplinary, multisocietal approach involving

relevant clinical societies will capture the range of

expertise needed to adequately address the topic and

focus on clinically relevant indications. These

partnerships will be useful to all stakeholders, including

practitioners, patients, and payors.

Cardiovascular imaging is complex and multimodal

in these systemic conditions due to involvement of

multiple aspects of the heart and vascular system. The

clinical questions addressed with imaging are often

multi-faceted and creative. Collaboration between

experts in multiple imaging modalities and the clinicians

treating and diagnosing these conditions is essential. The

ASNC-I2 Series will foster this collaboration through

involvement of the appropriate clinical societies and

those specializing in multiple types of cardiovascular

imaging. Education through high-yield imaging sum-

maries, consensus diagnostic criteria, and

appropriateness rating of radionuclide imaging indica-

tions will facilitate application of radionuclide imaging

in an appropriate clinical and multimodality context by

ASNC members and other interested parties.

Existing AUC documents are robust in methodol-

ogy and validated. However, current topics that have

been addressed are those that are common in cardio-

vascular clinical practice. Emerging diseases, less

common disorders with systemic manifestations, and

the unique diagnostic and treatment considerations of

special populations in cardiovascular conditions have

not been addressed or receive less attention. The ASNC-

I2 Series will address these understudied topics incor-

porating expertise beyond cardiology and cardiovascular

imaging.

The clinical and imaging complexity of studied

topics mandates a standardized imaging approach that is

applied by cardiovascular specialists and other clinical

experts addressing these systemic diseases. The ASNC-

I2 Series will streamline a uniform approach and

common criteria across imaging and clinical societies

and facilitate shared diagnostic criteria and an algorith-

mic approach that appropriately incorporates

radionuclide imaging into multimodality imaging

paradigms.

Topics will be identified by the ASNC Committee

on Guidelines and Scientific Statements or proposed by

members or other organizations. They will cover areas

of clinical need, particularly in emerging and systemic

diseases requiring multimodality imaging evaluation and

where there are gaps in the literature and an absence of

guidelines. Topics that are selected will be developed

using the methodology described below.
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PROPOSED DOCUMENT CONTENT

Documents in the ASNC-I2 Series will follow a

standard structure as shown in Table 1. These sections

will be authored by the appropriate content experts. A

disease overview will be provided first; this summary is

particularly important as many diseases that may be

covered in the ASNC-I2 Series are multifaceted systemic

disorders. Brief sections on clinical and biomarker

criteria for diagnosing cardiovascular involvement will

constitute a section on the non-imaging evaluation of

cardiac involvement; the cardiovascular focus is partic-

ularly important given the complex nature of these

systemic diseases.

A section on the multimodality imaging of the

disease under assessment will be written by the imaging

experts. Each author or multiple authors from the

relevant societies will create a concise one-page sum-

mary of the use of their imaging modality in the studied

condition, giving a high-level summary in the multi-

modality context, and including a few takeaway key

points.

Following the imaging summary section will be a

segment incorporating the consensus diagnostic criteria

and rated indications for radionuclide imaging in the

multimodality context for the assessment of the disease

in question. This section will include tables with the

criteria and ratings similar to the examples in Tables 2

and 3. A figure with a consensus algorithmic approach to

assessment of cardiac involvement of the assessed

disease will be provided, similar to the example in

Fig. 1. The approach to construction of this section will

be based off the methodology in this document and will

be provided in an appendix to maintain the concise

nature of the documents in the ASNC-I2 Series.

The clinical expert portion will be followed by a

series of case examples illustrating application of the

consensus diagnostic criteria and imaging indications to

guide the use of radionuclide imaging in the multi-

modality context to evaluate the disease process under

evaluation. The document will end with a concise

summary of key imaging and diagnostic concepts and

future directions highlighting need to address identified

gaps in the literature, imaging indications with insuffi-

cient evidence to guide clinical decision-making, and

areas of disagreement for future research.

METHODOLOGY

The clinical expert section of the ASNC-I2 Series

will adhere to a rigorous methodology that incorporates

elements of the original RAND/UCLA Appropriateness

Method and refinements made in prior radionuclide

imaging and other cardiovascular appropriateness doc-

uments.3-8 An overview of the process flow is provided

in Figure 2. The writing group and clinical expert rating

panel will be carefully assembled from recommended

members of participating imaging and clinical societies.

A comprehensive literature review will be performed

and considered during the rating process. The clinical

expert review panel will create expert consensus diag-

nostic criteria based on clinical, laboratory, histologic,

and imaging features. They will derive consensus

clinical indications and then rate them using a com-

monly-accepted appropriateness scale over multiple

rounds through a modified Delphi technique with level

of agreement assessment. An open comment period will

be included to incorporate feedback from ASNC mem-

bers and key stakeholders.

Multisocietal Writing Group Composition

The chair and co-chair of each document will be

selected by the ASNC Executive Council and Commit-

tee on Guidelines and Scientific Statements and together

will have expertise in both the relevant disease and the

rating process. They will develop the topic, manage the

writing process, and will oversee the imaging indication

rating and diagnostic critera development. They will

assemble a multisocietal writing group incorporating

both imaging experts and a clinical expert rating panel.

Nominations will be sought from a broad group of

partnering organizations that concentrate on the perti-

nent imaging modalities or specialize in the clinical care

Table 1. Structure of documents in the ASNC
Imaging Indications (ASNC-I2) Series

ASNC-I2 Series document sections

Disease overview

Non-imaging evaluation of cardiac involvement

Clinical criteria

Laboratory/biomarker/biopsy evaluation

Multimodality imaging summary and key points

Radionuclide imaging

Separate section for each other relevant imaging

modality

Clinical expert consensus diagnostic criteria and

radionuclide imaging indications

Diagnostic criteria for cardiac involvement

Radionuclide imaging indications in the

multimodality context

Case examples

Conclusions/future directions

Appendix: methods

ASNC American Society of Nuclear Cardiology
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Table 2. Sample expert consensus diagnostic criteria from the ASNC multisocietal consensus
statement on cardiac amyloidosis

Criteria for Diagnosis Subtype

Histological Diagnosis of Cardiac Amyloidosis: Endomyocardial Biopsy*

1. Endomyocardial biopsy posi�ve for cardiac amyloidosis with Congo red staining 
with apple-green birefringence under polarized light; typing by 
immunohistochemistry and/or mass spectrometry at specialized centers

AL, ATTR, Other 
subtypes

Histological Diagnosis of Cardiac Amyloidosis: Extracardiac Biopsy

1. ATTR cardiac amyloidosis is diagnosed when below criteria are met:
a. Extracardiac biopsy proven ATTR amyloidosis AND
b. Typical cardiac imaging features (as defined below)

ATTR

2. AL cardiac amyloidosis is diagnosed when below criteria are met:
a. Extracardiac biopsy proven AL amyloidosis AND
b. Typical cardiac imaging features (as defined below) OR
c. Abnormal cardiac biomarkers: abnormal age-adjusted NT-pro BNP or 

abnormal Troponin T/I/Hs-Troponin with all other causes for these changes 
excluded 

AL

Clinical Diagnosis of ATTR Cardiac Amyloidosis: 99mTc-PYP, DPD, HMDP

3. ATTR cardiac amyloidosis is diagnosed when below criteria are met:
a. 99mTc-PYP, DPD, HMDP Grade 2 or 3 myocardial uptake of radiotracer AND
b. Absence of a clonal plasma cell process as assessed by serum FLCs and serum 

and urine immunofixa�on AND
c. Typical cardiac imaging features (as defined below)

ATTR

Typical Imaging Features of Cardiac Amyloidosis

Typical cardiac echo or CMR or PET features: ANY of the below imaging features with all other causes for 
these cardiac manifesta�ons, including hypertension, reasonably excluded.

1. Echo
a. LV wall thickness >12 mm 
b. Rela�ve apical sparing of global longitudinal strain (LS) ra�o (average of apical 

LS/ average of combined mid+basal LS >1)
c. ≥ Grade 2 diastolic dysfunc�on† 

ATTR/AL

2. CMR 
a. LV wall thickness >ULN for sex on SSFP cine CMR
b. Global ECV >0.40 
c. Diffuse LGE†

d. Abnormal gadolinium kine�cs typical for amyloidosis, myocardial nulling prior 
to blood pool nulling

ATTR/AL

3. PET: 18F-florbetapir†  or 18F-florbetaben PET† ‡
a. Target to background (LV myocardium to blood pool) ra�o >1.5
b. Reten�on index >0.030 min-1

ATTR/AL

AL, amyloidogenic light chain; ATTR, amyloidogenic transthyretin; ECV, extracelullar volume; LGE, late gadolinium enhancement;
LS, longitudinal strain; LV, left ventricular; SSFP, steady-state free precession; ULN, upper limit of normal, per reference19 at mid-
cavity level ULN for women/men were 7 mm/9 mm (long axis) and 7 mm/8 mm (short axis), respectively.
*Endomyocardial biopsy should be considered in cases of equivocal 99mTc-PYP, DPD, HMDP scan. When 99mTc-PYP, DPD, HMDP
is positive in the context of any abnormal evaluation for serum/urine immunofixation or serum free light-chain assay, or MGUS,
this should not be seen as diagnostic for ATTR cardiac amyloidosis. In these instances, referral to a specialist amyloid center for
further evaluation and consideration of biopsy is recommended.
� Off-label use of FDA-approved commercial products.
�18F-flutemetamol not studied systematically in the heart. 11C-Pittsurgh B compound is not FDA approved and not available to
sites without a cyclotron in proximity.

2670 Bourque et al Journal of Nuclear Cardiology�
ASNC Imaging Indications (ASNC-I2) September/October 2022



of patients with the relevant disease process. Final

members will be selected by the chair and co-chair in

consultation with the ASNC Executive Council. A

diverse writing group with broad representation and no

relevant high-risk conflicts of interest will be sought.

Disclosures will be provided for all writing group

members.

The entire writing group will review and approve

clinical indications, review literature summaries, and

review and approve of the final document. The imaging

Table 3. Sample clinical scenarios, clinical indications, and ratings from part 2 of the asnc multisocietal
consensus statement on cardiac amyloidosis

Clinical scenarios 
Echo

-AUC Category 
(median score)

CMR
-AUC Category 
(median score)

99mTc-
PYP/DPD/HMDP 

-AUC Category
(median score)

1. Iden�fying cardiac involvement: No cardiac symptoms

1.1 Asymptoma�c TTR gene carrier, 
ini�al evalua�on A (7) M (6) A (8)

1.2 Asymptoma�c TTR gene carrier, 
recurrent tes�ng A (7) M (6) A (7.5)

1.3 Biopsy-proven systemic AL 
amyloidosis: NT-proBNP 
age-adjusted abnormal or 
troponin abnormal

A (9) A (7) R (1)

1.4 MGUS with abnormal FLC levels: 
NT-proBNP age-adjusted 
abnormal or troponin abnormal

A (8) A (7) R (2)

2. Screening for cardiac amyloidosis: New symptoma�c heart failure

2.1 Individuals of any age with 
elevated FLC levels A (9) A (8) R (2.5)

2.2 African-Americans age >60 years 
with unexplained heart failure A (9) A (8) A (8)

2.3 African-Americans age >60 years 
with unexplained increased LV 
wall thickness

A (9) A (8) A (9)

2.4 Non-African-Americans age >60 
years with unexplained heart 
failure and increased LV wall 
thickness

A (9) A (8) A (8)

2.5 Individuals >60 years with low 
flow-low gradient aor�c 
stenosis**

NA A (8) A (7)

2.6 Individuals with heart failure 
and unexplained peripheral 
sensorimotor neuropathy

A (8) A (8) A (8)

2.7 Individuals with known or 
suspected familial amyloidosis A (8) A (8) A (8)

2.8 Individuals with monoclonal 
gammopathy, including mul�ple 
myeloma

A (8) A (8) R (2)

3. Evalua�on of biopsy-proven AL cardiac amyloidosis

3.1 Quan�fy cardiac amyloid burden A (7) A (9) R (1)

3.2 Assess cardiac response to 
therapy/disease progression in 
AL cardiac amyloidosis every 
6 months* 

M (5) † R (3) R (1)

3.3 Assess cardiac response to 
therapy/disease progression in 
AL cardiac amyloidosis every 
12 months*

M (5) M (6) R (1)

3.4 Assess cardiac response to 
therapy/disease progression in 
AL cardiac amyloidosis every 
24 months*

A (7) A (8) R (1)

3.5 Guide eligibility for stem cell 
transplant in systemic AL 
amyloidosis

A (8) M (5) R (1)

A, appropriate; AL, amyloidogenic light chain; ATTR, amyloidogenic transthyretin; bone scintigraphy, 99mTc pyrophosphate (PYP),
99mTc-3,3-diphosphono-1,2-propanodicarboxylic acid (DPD), 99mTc-hydroxymethylene diphosphonate (HMDP); CMR, cardiac
magnetic resonance; Echo, echocardiography; LV, left ventricular; MGUS, monoclonal gammopathy of uncertain significance; M,
maybe appropriate; NA, not assessed; NT-pro BNP, N-terminal pro-brain natriuretic peptide; R, rarely appropriate.
*Time interval may vary based on the clinical status of the patient and local clinical practice.
�Lack of consensus for rating among experts.
**Although most patients with cardiac amyloidosis will have preserved LVEF or ‘‘paradoxical’’ low-flow, low-gradient AS, LVEF
may be reduced or mid-range in some cases.
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experts will construct the high-yield concise summaries

of each pertinent imaging modality.

As outlined in Figure 3, the clinical expert rating

panel will be assembled incorporating recommendations

from the RAND-UCLA Appropriateness Manual.3 The

group will include a substantial representation of clin-

icians who care for the patient population under study

but who are not imaging specialists to foster balanced,

equitable ratings and avoid bias toward a single imaging

modality. Imagers with expertise in radionuclide imag-

ing will be included to provide imaging and technical

expertise. Up to one additional member proposed by

each relevant imaging society may be included to inform

the panel with balanced, high-level multimodality

imaging expertise. The panel will be multi-disciplinary,

incorporating experts in diverse fields based on the

disease process under consideration, including surgical

specialists and other disciplines outside of cardiology

(such as infectious disease, rheumatology, and pul-

monology) who order the pertinent imaging studies.

They will be nominated by the included clinical and

imaging societies and will be recruited internationally

from diverse geographical locations. Members will

ideally work in varied practice settings, but some topics

may have sufficient clinical complexity that all will

practice in academic settings. The ratings panel will

generally include 9-15 clinical experts as recommended

by the RAND/UCLA manual.3 This size permits

Figure 1. Consensus diagnostic algorithm example. This example from the AHA Expert
Consensus Recommendations for the Suspicion and Diagnosis of Transthyretin Cardiac Amyloi-
dosis shows a potential consensus algorithmic approach to the assessment of cardiac involvement of
the disease being assessed.18 AL, light-chain amyloidosis; ATTR, transthyretin amyloidosis;
ATTRm, mutant transthyretin amyloidosis; ATTRwt, wild-type transthyretin amyloidosis; ECG,
electrocardiogram; Echo, echocardiogram; MRI, magnetic resonance imaging; MGUS, monoclonal
gammopathy of uncertain significance.
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sufficient diversity of expertise but ensures that all have

a chance to participate.

Literature Review

A comprehensive literature review will be per-

formed by members of the writing group to synthesize

the latest available scientific evidence pertinent to the

topic being addressed. This process ensures that all

writing group members have access to the same body of

evidence and assists the expert rating panel in their

process. The review serves as a resource to resolve

disagreements that arise during the panel discussion.

The review will be undertaken using systematic review

methodology but may be less strict in inclusion criteria

to incorporate all available evidence.3,9 The specific

search methodology and criteria for inclusion/exclusion

will be published. When there is enough evidence

available, evidence tables will be created to allow key

parameters from multiple studies to be compared easily.

Example headings are provided in Table 4. Particular

note will be made of areas in which studies yield

contradictory or uncertain results. Guidelines will be

incorporated wherever possible. Some of these reviews

will be considered for publication as a separate

Figure 2. Methods process flow. The progression from topic generation to the final document is
depicted. The group performing each task and key points are provided for each step. *The full
writing group reviews the developed clinical indications, diagnostic criteria, and clinical algorithm.
ASNC, American Society of Nuclear Cardiology; EC, Executive Committee; CoGSS, Committee on
Guidelines and Scientific Statements.

Figure 3. Methods for clinical imaging indications development and rating. The methodology used
for development of consensus diagnostic criteria and clinical indications and their rating is detailed,
incorporating a modified Delphi technique.
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systematic review document in order to preserve the

concise nature of documents in this ASNC-I2 series.

Development of Diagnostic Criteria
for Cardiac Involvement

For topics in which there are insufficient existing

diagnostic criteria to establish cardiac involvement,

expert consensus diagnostic criteria will be developed

that incorporate clinical, histologic, biomarker, and

imaging features. Efforts will be made to publish a

clear and concise algorithmic approach that integrates

multimodality imaging wherever possible. Examples of

such an approach in cardiac amyloidosis are shown in

Figure 1 and Table 2 10. These criteria will represent

expert consensus recommendations, synthesizing avail-

able evidence and expert opinion where insufficient

evidence exists. They will incorporate systemic diagno-

sis but will focus on cardiac involvement. Once the

rating panel has created draft diagnostic criteria and

clinical algorithms, these will be reviewed by the entire

writing group including the representatives from partic-

ipating imaging societies to ensure completeness and

provide final feedback.

Clinical Indication Derivation

The clinical expert rating panel will undertake a

structured approach to derive clinical radionuclide

imaging indications for rating. They will create overar-

ching ‘‘clinical scenarios’’, broad categories

representing key areas of clinical care in which radionu-

clide imaging might be considered, such as

asymptomatic screening, patients with certain presenting

symptoms, initial evaluation or follow-up testing for a

change in clinical status or after a defined period of time.

Within these categories, clinical indications will be

created that address specific personal characteristics,

comorbidities, key test results, or other nuances not

covered in the overlying category. These indications will

encompass all situations in which radionuclide imaging

may be considered in the context of multimodality

imaging, both appropriate and rarely appropriate, includ-

ing diagnosis, risk stratification, and patient

management. The writing group will endeavor to create

a list that is comprehensive but manageable with

individual indications mutually exclusive and homoge-

neous per RAND/UCLA recommendations.3 Draft

clinical imaging indications will be reviewed by the

entire writing group to ensure completeness and provide

final feedback.

After clinical indications are finalized, the rating

panel will review them using the modified Delphi

process. For each indication, the rating panel will be

asked to rate the appropriateness of each imaging

method assessed in the document.

Modified Delphi Technique

The rating process will be performed using a

modified Delphi technique as used in multiple appro-

priateness documents.4,5,8,10,11 The chair or co-chair of

the document will serve as the moderator and liaison to

the writing group as detailed in the RAND/UCLA

methods.3 He or she will preferentially have familiarity

with the ASNC-I2 Series methodology or other appro-

priateness efforts and will be free of significant

relationships with industry and otherwise unbiased

relative to the topics under consideration. He or she

will establish the goals and procedural rules and

facilitate the rating process and meeting as shown in

Figure 2 but will not rate the indications. This process

will start with review of the assumptions and definitions

as detailed below and confirm that the literature was

reviewed. Diagnostic criteria and imaging indications

will be developed as described above. There will be a

strong directive to achieve consensus for the majority of

elements.

The imaging indications rating will occur in mul-

tiple rounds. The first round will be an individual rating

Table 4. Sample table headings of key literature summarizing the diagnostic and prognostic value of
99mTc-PYP radionuclide imaging for cardiac amyloidosis

First Author Year N 
Pa�ents

N 
Controls Planar/SPECT Pa�ent 

Cohort
Amyloidosis 

Type Criterion Sensi�vity Specificity Comments

First 
Author Year N 

Patients
N 

Controls Design
Follow-

up 
Period

Outcome Hazard 
Ratio Comments
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performed independently using the scoring system

described in the next section. Scores will be tabulated

and a second round will take place in person or over

video conferencing. A quorum of at least 70% will be

necessary; extensive care will be taken to make sure all

can participate. The rating panel members will be given

score distributions, the median, and their own score with

all ratings de-identified. The participants will then share

their perspectives on the use of imaging for different

clinical indications. The moderator will guide discussion

to the areas with the most variance in initial rating. A

second round of ratings will then take place immediately

after the meeting to incorporate knowledge of how other

panel members initially rated along with the meeting

dialogue. Throughout the rating process, clinical indi-

cations will be modified as needed or if variables do not

appear to differentiate ratings. A third round will be

considered if significant dispersion of scores remains.

The level of agreement will be measured using the

BIOMED Concerted Action on Appropriateness meth-

ods as used in prior appropriateness documents.4,5,8,10,11

For 9-10, 11-13, and 14-15 member panels, disagree-

ment will require C3, C4, and C5 members,

respectively, to rate in a different appropriateness

category, respectively. Disagreement in the rating of

an imaging modality for a particular clinical indication

will be categorized as ‘‘May Be Appropriate’’. Exten-

sive discussion will be undertaken not to force

consensus but to make sure that discrepant ratings are

due to real clinical disagreement rather than rating

fatigue or a misunderstanding.3

Clinical Indication Rating

The following ratings of appropriateness will be

used, as used in Part 2 of the ASNC Multisocietal

Consensus Statement on Cardiac Amyloidosis and

adapted from other documents (such as from the

American College of Cardiology) that address appro-

priate utilization4,11-13

An appropriate imaging study is one in which the

expected incremental information, combined with

clinical judgement, exceeds the expected negative

consequences by a sufficiently wide margin for a

specific indication that the procedure is generally

considered acceptable care and a reasonable

approach for the indication.

Rating panels will use a linear scale of increasing

appropriateness from 1 to 9. These scores will be

divided into three categories: Appropriate (A), May Be

Appropriate (M), or Rarely Appropriate (R) in

accordance with published appropriate use methodology

and as used in prior appropriate use documents.5,8,14

Appropriate (Score 7-9)

An indication scored in the appropriate range (score

7-9) signifies that the imaging procedure is judged to be

an appropriate option for management of patients in the

population addressed in the document for this particular

clinical imaging indication because the benefits gener-

ally outweight the risks. The imaging procedure should

be considered an effective option for individual care

plans but may not always be necessary, preferred, or

chosen based on physician judgement and patient-

specific preferences. The procedure is judged to be

generally acceptable and is generally reasonable for the

assessed clinical indication.

May Be Appropriate (Score 4-6)

An indication scored in the 4-6 range signifies that

the imaging procedure assessed is at times an appropri-

ate option for management of patients in the population

addressed in the document for this particular indication

due to variable evidence or agreement regarding the

risk-benefit ratio, potential benefit based on practice

experience in the absence of evidence, and/or variability

in the population. The effectiveness of this imaging

procedure for a patient’s individual care plan must be

determined by the patient’s physician in consultation

with the patient based on additional clinical variables

and judgement and patient preferences. The procedure

may be acceptable and may be reasonable for the

assessed clinical indication. Of note, a May Be Appro-

priate categorization may also indicate that further

research and/or patient information is needed to classify

the indication definitively.

Rarely Appropriate (Score 1-3)

An indication scored in the 1-3 range signifies that

the imaging procedure is judged to rarely be an

appropriate option for management of patients in the

population addressed in the document for this particular

clinical indication due to a lack of a clear benefit/risk

advantage. Physician judgement and patient-specific

preferences should be considered, but the imaging

procedure should rarely be exercised as an effective

option in individual care plans for this indication.

Moreover, exceptions should have documentation of

the clinical reasons for proceeding with this care option.

The procedure is not generally acceptable and is not

generally reasonable for the assessed clinical indication.
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The division of scores into these three categories is

somewhat arbitrary and raters will be instructed to

consider the numeric range as a continuum. Acknowl-

edging variability in patient factors, local practice

patterns, and a lack of data on use of imaging across

all clinical situations, panel members will be asked to

independently rate the appropriateness of using each

imaging modality for the broad clinical scenario and

individual clinical indication based on the best available

evidence, using guidelines and key references wherever

possible.8 The results of this rating will be provided in a

table similar to the example in Table 3.

Assumptions and Definitions

The following list of assumptions are adapted from

prior appropriate use documents and methodology

recommendations.4,5,8,14,15 They will be generally fol-

lowed with adjustment as needed for the specific topic

assessed and will be communicated clearly to the expert

rating panel members prior to their first deliberations.

These assumptions minimize issues such as variability in

competence, test quality, or other concerns rather than

purely the clinical indication in the rating process.

1. All imaging studies will be assumed to be available

locally and to be performed in accredited imaging

laboratories in accordance with published criteria for

quality cardiac diagnostic testing using state-of-the-

art, certified imaging equipment.

2. All imaging will be assumed to be performed

according to the standard of care as defined by the

peer-reviewed medical literature.

3. All interpreting physicians will be assumed to be

qualified and certified to supervise the imaging

procedure and appropriately report the findings.

4. In clinical scenarios, the clinical status listed will be

assumed to be valid as stated (asymptomatic patients

are truly asymptomatic) and no extenuating circum-

stances will be taken into consideration (patient

willingness to receive treatment, clinical stability)

unless specifically noted.

5. Appropriateness will be rated independently of the

appropriateness of any prior diagnostic imaging that

may have been performed in the clinical indication/

scenario.

6. All patients will be assumed to be receiving optimal

contemporary guideline-directed medical therapy and

cardiovascular risk-factor modification conforming to

current standards of care unless specifically noted.

7. Imaging indicated for surveillance to assess disease

progression or response to therapy is assumed to be

performed solely because the indicated time period

elapsed rather than due to any change in clinical

circumstances.

8. Cost of the imaging procedures will not be consid-

ered in accordance with recommended

appropriateness scoring methods.5,8 These analyses

focus purely on whether benefits outweigh risks and

do not imply that the imaging procedure must be

done for all patients. Cost is recognized to be an

important issue from a coverage policy and payment

perspective but is beyond the scope of these analyses.

Moreover, expert physician appropriateness ratings

have been shown to agree well with cost-effective-

ness models.16,17

A separate Definitions section will include clear and

concise definitions for commonly-used terms and sce-

narios. These are provided for clarity and to minimize

geographical differences in definition that may exist. For

instance, clinical observations such as ‘‘typical angina’’

or ‘‘high-risk for infection’’ could be considered differ-

ently between parts of Europe and the USA. Explicit

definitions also assist with harmonization and applica-

tion across documents. Definitions will rely on prior

published guidelines and key papers wherever possible.

SUMMARY

Appropriate Use documents have been beneficial in

major cardiovascular conditions but have not been

undertaken in less common and complex diseases with

systemic and cardiovascular manifestations. Morover,

there are additional specific understudied populations

that could benefit from appropriateness analysis. The

ASNC Imaging Indications (ASNC-I2) Series seeks to

facilitate the application of radionuclide imaging in an

appropriate clinical and multimodality context using a

multidisciplinary, multisocietal approach. The ASNC-I2

series will assemble a diverse, expert consensus panel,

and writing committee from stakeholder imaging and

clinical societies and use robust methodology and

standard structure to develop consensus diagnostic

criteria, rate the appropriateness of radionuclide imag-

ing, and address the high medical complexity in these

disorders with high-yield clinical summaries and cases.

This algorithmic approach will facilitate incorporation

of radionuclide imaging into multimodality imaging

paradigms.

NEW KNOWLEDGE GAINED

This manuscript provides the rationale and detailed

methodology for a novel assessment of indications for

radionuclide imaging in the multimodality context in
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complex systemic diseases and special populations.

Readers will understand the background, design, imple-

mentation, and optimal application of this valuable

series addition to the ASNC diverse portfolio of Guide-

lines and Information Statements.
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