Appendices

Abbreviations

ACCF American College of Cardiology Foundation

AF Atrial fibrillation

ARVD/C Arrhythmogenic right ventricular dysplasia/cardiomyopathy

ASCI Asian Society of Cardiovascular Imaging

ASD Atrial septal defect

AUC Appropriate use criteria 

CABG Coronary artery bypass graft

CAD Coronary artery disease

CS Clinical Scenarios

CT Computed tomography

CCT Cardiac CT

CCTA Coronary CT angiography

CHD Coronary Heart disease 

CMR Cardiac MR

CRT Cardiac Resynchronization Theraphy

ECG Electrocardiography

ICD Implantable Cardioverter Defibrillator

JCCT Journal of Cardiovascular Computed Tomography

MR Magnetic resonance

MRI Magnetic resonance imaging

PCI Percutaneous coronary intervention

PDA Patent ductus arteriosus

PET Positron emission tomography 

RF Radiofrequency ablation

RNI Radionuclide imaging 

TEE Transesophageal echocardiography

TTE Transthoracic echocardiography

SPECT Single-photon emission computed tomography

Definitions of Terms 

Definition of Chest Pain Syndrome
Any constellation of symptoms that the physician feels may represent a complaint consistent with obstructive CAD (e.g., chest pain, chest tightness, burning sensation, dyspnea, shoulder pain, and jaw pain, etc.).


Definition of Angina
As defined by the ACC/AHA 2002 Guideline Update on Exercise Testing
1. Typical (Definite) Angina: 1) Substernal pain or discomfort that is 2) provoked by exertion or emotional stress and 3) relieved by rest and/or nitroglycerin
2. Atypical (Probable) Angina: Chest pain or discomfort that lacks one of the characteristics of typical angina
3. Non-anginal Chest Pain: Chest pain or discomfort that meets one or none of the typical angina characteristics


Definition of Acute Coronary Syndrome (ACS)
Patients with an ACS include those whose clinical presentations cover the following range of diagnoses: unstable angina, MI without ST-elevation (NSTEMI), and myocardial infarction with ST-elevation (STEMI), as defined by the ACC/AHA guidelines for the Management of Patients with STEMI.


Determining Risk Assessment of Coronary Heart Disease (CHD) in Asymptomatic Patients
Estimation of CHD risk is determined according to the methods of Adult Treatment Panel III report.
1. Low CHD Risk: The age-specific risk level is below average (10-year absolute CHD risk <10%).
2. Intermediate CHD Risk: The age-specific risk level is average or above average (10-year absolute CHD risk between 10% and 20%).
3. High CHD Risk: The presence of diabetes mellitus in a patient ≥40 years of age, peripheral arterial disease or other coronary risk equivalents, or 10-year absolute CHD risk of >20%.


Determining Pretest probability of CAD
As modified by the ACC/AHA guideline for chronic stable angina

	Age
	Sex
	Typical Angina
	Atypical Angina
	Nonanginal Chest Pain
	Asymptomatic

	≤39
	Male
	Intermediate
	Intermediate
	Low
	Very low

	
	Female
	Intermediate
	Very low
	Very low
	Very low

	40-49
	Male
	High
	Intermediate
	Intermediate
	Low

	
	Female
	Intermediate
	Low
	Very low
	Very low

	50-59
	Male
	High
	Intermediate
	Intermediate
	Low

	
	Female
	Intermediate
	Intermediate
	Low
	Very low

	≥60
	Male
	High
	Intermediate
	Intermediate
	Low

	
	Female
	High
	Intermediate
	Intermediate
	Low


High: Greater than 90% pre-test probability; Intermediate: Between 10% and 90% pre-test probability; Low: Between 5% and 10% pre-test probability; Very Low: Less than 5% pre-test probability. No data exist for patients less than 30 years or greater than 69 years, but it can be assumed that prevalence of CAD increases with age. 

Estimated Metabolic Equivalent of Task (MET)

	1-4 METs
	Can you take care of yourself?

Can you eat, dress, or use the toilet? 

Can you walk indoors around the house?

Can you walk a block or 2 on level ground at 2 to 3 mph (3.2 to 4.8 kph)

Can you do light work around the house like dusting or washing dishes? 

	4-10 METs
	Can you climb a flight of stairs or walk up a hill?

Can you walk on level ground at 4 mph (6.4 kph)?

Can you run a short distance? 

Can you do heavy work around the house (scrubbing floors or lifting or moving heavy furniture) 

Can you participate in moderate recreational activities (golf, bowling, dancing, doubles tennis, or throwing a baseball or football)?

	>10 METs
	Can you participate in strenuous sports (swimming, singles tennis, football, basketball, or skiing)?


Guideline Matrix

SECTION 1. Detection of CAD: Symptomatic or Asymptomatic

	CS No.
	1-1 Symptomatic : Non-acute chest pain suspected of stable coronary artery disease

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO
	IHD-
ECHO
	IHD-
SPECT
	IHD-
CMR
	IHD-
CCTA

	　
	ECG Interpretable AND Able to Exercise
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	1
	Low pretest probability
	I
	I
	U
	　
	I
	I
	U
	I
	I
	I

	2
	Intermediate pretest probability
	U
	U
	A
	A
	A
	A
	A
	A
	U
	U

	3
	High pretest probability
	U
	U
	I
	　
	A
	A
	A
	A
	A
	U

	　
	ECG Uninterpretable OR Unable to Exercise
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	4
	Low pretest probability
	　
	　
	A
	　
	A
	A
	A
	A
	U
	U

	5
	Intermediate pretest probability
	A
	A
	A
	A
	A
	A
	A
	A
	A
	A

	6
	High pretest probability
	U
	U
	U
	U
	A
	A
	A
	A
	A
	U


	　
	1-2 Symptomatic (Acute): Acute chest pain suspected of Acute Coronary Syndrome

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO
	IHD-
ECHO
	IHD-
SPECT
	IHD-
CMR
	IHD-
CCTA

	　
	Normal ECG AND Cardiac biomarker
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	7
	Low global CAD risk
	U
	U
	A 
	U 
	A 
	A 
	　
	　
	　
	　

	8
	Intermediate global CAD risk
	U
	U
	A 
	A 
	A 
	A 
	　
	　
	　
	　

	9
	High global CAD risk
	U
	U
	A 
	A 
	A 
	A 
	　
	　
	　
	　

	　
	Non-diagnostic ECG OR Equivocal cardiac biomarker
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	10
	Low global CAD risk
	　
	　
	A 
	　
	A 
	A 
	　
	　
	　
	　

	11
	Intermediate global CAD risk
	　
	　
	A 
	　
	A 
	A 
	　
	　
	　
	　

	12
	High global CAD risk
	　
	　
	U
	　
	A 
	A 
	　
	　
	　
	　

	13
	Abnormal ECG (ischemic nature)
	I
	I
	U
	　
	　
	　
	　
	　
	　
	　

	14
	Acute chest pain of uncertain cause in emergency department ("Triple rule out")
	　
	　
	A 
	　
	　
	　
	　
	　
	　
	　


	　
	1-3 Asymptomatic (1)

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO
	IHD-
ECHO
	IHD-
SPECT
	IHD-
CMR
	IHD-
CCTA

	　
	Framingham CHD Risk
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	15
	Low  
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I

	16
	Intermediate 
	U
	U
	U
	U
	U
	U
	I
	I
	I
	I

	17
	High
	U
	U
	A
	A
	A
	U
	U
	U
	U
	U

	　
	Abnormal or Uncertain Prior Testing
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	18
	Abnormal rest ECG (potentially ischemic)
	　
	　
	　
	　
	A
	　
	　
	　
	　
	　

	19
	Abnormal prior exercise ECG test
	U
	U
	　
	　
	A
	A
	U
	I
	I
	I

	20
	Zero CAC > 5 years ago
	　
	　
	U
	　
	　
	　
	　
	　
	　
	　

	　
	Positive CAC > 2 years ago
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	21
	CAC < 100
	　
	　
	A
	　
	I
	I
	I
	I
	I
	I

	22
	CAC 100 - 400
	　
	　
	A
	　
	A
	U
	U
	U
	I
	I

	23
	CAC 401 - 1000
	　
	　
	U
	　
	A
	A
	U
	U
	U
	I

	24
	CAC > 1000
	　
	　
	U
	　
	A
	A
	U
	U
	U
	I

	25
	Abnormal prior stress SPECT
	U
	U
	　
	　
	U
	U
	U
	U
	U
	I


	　
	1-4 Asymptomatic (2) : Post-Revascularization (PCI or CABG)

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO
	IHD-
ECHO
	IHD-
SPECT
	IHD-
CMR
	IHD-
CCTA

	　
	Post-Revascularization (PCI or CABG)

	26
	Incomplete revascularization
Additional revascularization feasible
	　
	　
	　
	　
	A
	A
	A
	A
	U
	I

	27
	Prior left main coronary stent
	I
	I
	A
	A
	　
	　
	U
	U
	U
	U

	28
	< 5 years after CABG
	I
	I
	U
	U
	U
	I
	I
	I
	I
	I

	29
	≥ 5 years after CABG
	I
	U
	A
	A
	A
	U
	U
	U
	U
	I

	30
	< 2 years after PCI
	I
	I
	I
	U
	I
	I
	I
	I
	I
	I

	31
	≥ 2 years after PCI
	I
	I
	I
	U
	U
	U
	U
	U
	U
	I


SECTION 2. Cardiac Evaluation in Various Clinical Scenarios

	CS No.
	2-1. Newly developed or Suspected Heart Failure

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO
	HF-ECHO
	HF-SPECT
	HF-CMR
	HF-CCT

	32
	Initial evaluation of cardiac structure and anatomy
	A
	A
	　
	　
	　
	A
	A
	M
	A
	U

	　
	Evaluation of ischemic etiology

	33
	- Angina/ischemic equivalent symptom
	A
	　
	A
	A
	A
	A
	A
	A
	A
	A

	34
	- WITHOUT angina/ischemic equivalent symptom
	A
	　
	U
	A
	A
	A
	A
	A
	A
	U

	35
	Evaluation of Ventricular function
	A
	A
	U
	U
	A
	　
	　
	　
	　
	　

	36
	Evaluation of myocardiial viability (after ischemic etiology determined)
	A
	　
	U
	U
	A
	A
	A
	A
	A
	U


	　
	2-2. Cardiac Evalution Prior to Surgery

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO
	IHD-
ECHO
	IHD-
SPECT
	IHD-
CMR
	IHD-
CCTA

	37
	Moderate-to-good functional capacity (≥ 4 METs) or No Clinical risk factor
	　
	　
	I 
	I 
	I 
	I 
	I 
	I 
	I 
	I 

	　
	Poor or Unknown functional capacity (< 4 METs)

	38
	Low-risk surgery
	I 
	I 
	I 
	I 
	I 
	　
	I 
	I 
	I 
	I 

	39
	Intermediate-risk surgery
	U
	U
	U
	U
	A
	U
	U
	U
	U
	I 

	　
	High-risk surgery
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	40
	Vascular surgery
	　
	　
	U
	　
	A
	A
	A
	A
	U
	I

	41
	Non-coronary cardiac surgery
	U
	U
	A
	A
	　
	　
	　
	　
	　
	　

	42
	Kidney or Liver transplant
	　
	　
	　
	　
	　
	U
	A
	A
	U
	I


	　
	2-3.Evaluation of Arrhythmia or Syncope without ischemic etiology

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO

	43
	Initial evaluation of cardiac structure and anatomy
	　
	　
	　
	　
	　
	A

	44
	Evaluation of Ventricular function
	A
	A
	U
	　
	　
	　

	45
	Evaluation of myocardial scar or fibrosis
	A
	　
	U
	　
	　
	　


	　
	2-4. Coronary Revascularization

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO
	IHD-
ECHO
	IHD-
SPECT
	IHD-
CMR
	IHD-
CCTA

	　
	Before Revascularization
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	46
	Evaluation of complex lesions before PCI (i.e., chronic total occlusions, bifurcation lesions) 
	　
	U
	A
	A
	　
	　
	　
	　
	　
	　

	47
	Myocardial viability
	A
	A
	　
	　
	A
	　
	　
	　
	　
	　

	　
	After Revascularization
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	48
	Suspected post-PCI myocardial infarction
	A
	A
	　
	　
	　
	　
	　
	　
	　
	　


	49
	Suspected ischemic chest pain after coronary revascularization
	　
	U
	A
	A
	A
	A
	A
	A
	A
	U


	　
	2-5. Kawasaki Disease

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO
	IHD-
ECHO
	IHD-
SPECT
	IHD-
CMR
	IHD-
CCTA

	　
	Asymptomatic
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	50
	No previous definitive test available
	U
	U
	　
	U
	　
	　
	　
	　
	　
	　

	51
	Previous tests documented coronary aneurysm/stenosis, for follow up
	A
	A
	A
	A
	　
	　
	　
	　
	　
	　

	　
	Symptomatic
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	52
	No previous definitive test available
	A
	A
	A
	A
	　
	　
	　
	　
	　
	　

	53
	Previous tests documented coronary aneurysm/stenosis, for follow up
	A
	A
	A
	A
	　
	　
	　
	　
	　
	　


SECTION 3. Use of Imaging Modality according to Prior Testing

	CS No.
	3.1 Prior Exercise ECG

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO
	IHD-
ECHO
	IHD-
SPECT
	IHD-
CMR
	IHD-
CCTA

	　
	Normal Exercise ECG
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	54
	Stable symptom
	I
	I
	A
	　
	I
	I
	　
	　
	　
	　

	55
	New onset or worse symptom
	
	
	
	　
	
	
	　
	　
	　
	　

	　
	Equivocal- or Uninterpretable Exercise ECG
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	56
	Stable symptom
	U
	U
	A
	A
	U
	A
	A
	A
	A
	A

	57
	New onset or worse symptom
	
	
	
	
	
	
	
	
	
	

	　
	Abnormal Exercise ECG
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	58
	Stable symptom
	　
	　
	I
	U
	A
	A
	A
	A
	A
	A

	59
	New onset or worse symptom
	　
	　
	
	
	
	
	
	
	
	


	　
	3.2 Prior SPECT

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO
	IHD-
ECHO
	IHD-
SPECT
	IHD-
CMR
	IHD-
CCTA

	60
	Discordant exercise ECG and SPECT
	　
	　
	A
	　
	　
	A
	　
	　
	　
	　

	　
	Prior normal SPECT
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	61
	Stable symptom
	I
	I
	A
	　
	I
	I
	　
	　
	　
	　

	62
	New onset or worse symptom
	
	
	
	　
	　
	　
	　
	　
	　
	　

	　
	Equivocal- or Uninterpretable SPECT
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	63
	Stable symptom
	U
	U
	A
	A
	A
	A
	U
	U
	U
	A

	64
	New onset or worse symptom
	
	
	
	
	　
	　
	
	
	
	

	　
	Abnormal SPECT
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	65
	Stable symptom
	　
	　
	I
	U
	I
	A
	U
	U
	U
	A

	66
	New onset or worse symptom
	　
	　
	
	
	U
	　
	
	
	
	


	　
	3.3 Prior CCTA

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO
	IHD-
ECHO
	IHD-
SPECT
	IHD-
CMR
	IHD-
CCTA

	67
	Equivocal- or Uninterpretable CCTA 
	A
	A
	　
	　
	A
	A
	A
	A
	A
	　

	　
	Non-obstructive lesion
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	68
	Stable symptom
	　
	　
	I
	　
	A
	A
	　
	　
	　
	　

	69
	New onset or worse symptom
	　
	　
	
	　
	
	
	　
	　
	　
	　

	　
	Obstructive lesion 
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	70
	Stable symptom
	　
	　
	I
	　
	A
	A
	A
	A
	A
	　

	71
	New onset or worse symptom
	　
	　
	
	　
	
	
	
	
	
	


SECTION 4. Evaluation of Cardiac Structure and Function

	CS No.
	4-1. Congenital Heart Disease 

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO

	72
	Evaluation of coronary anormaly
	　
	A
	A
	A
	　
	　

	73
	Assessment of complex congenital heart disease
	A
	A
	A
	A
	　
	　

	74
	Anatomic assessment before percutaneous management of congenital heart disease (ASD, PDA etc.)
	A
	A
	A
	A
	　
	A

	75
	Assessment of post-operative congenital heart disease
	A
	A
	A
	A
	　
	A


	　
	4-2. Valvular Heart Disease (Native Valve AND Prosthetic Valve)

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO

	76
	Initial evaluation of valvular heart disease
	　
	　
	　
	　
	　
	A

	77
	Evaluation of native cardiac valves.
- Inadequate information from TTE
	A
	A
	A
	A
	　
	　

	78
	Initial postoperative evaluation of prosthetic valve
	　
	　
	　
	　
	　
	A

	79
	Evaluation of prosthetic cardiac valves
- Inadequate information from TTE
	A
	A
	A
	A
	　
	　

	80
	Evaluation before transcatheter valve replacement
	　
	　
	　
	　
	　
	　


	　
	4-3. Cardiomyopathy (after ischemic etiology ruled out)

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO

	81
	Suspected infiltrative cardiomyopathy
	A
	A
	　
	　
	　
	A

	82
	Suspected myocarditis
	A
	A
	　
	　
	　
	A

	83
	Suspected ARVD/C
	A
	A
	　
	　
	　
	A

	84
	Suspected cardiomyopathy due to cardiotoxic agent
	A
	A
	　
	　
	　
	A

	85
	Suspected hypertrophic cardiomyopathy
	A
	A
	　
	　
	　
	A


	　
	4-4. Electrophysiology Study, Ablation, ICD/CRT

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	RI
	ECHO

	86
	Evaluation prior to RF ablation for AF
	A
	A
	A
	A
	　
	A

	　
	Implantable Cardioverter-Defibrillator Therapy
	　
	　
	　
	　
	　
	　

	87
	Evaluation determine patient candidacy
	A
	　
	　
	　
	　
	A

	88
	Follow-up after placement
	I
	　
	　
	　
	　
	A

	　
	Cardiac Resynchronization Therapy
	　
	　
	　
	　
	　
	　

	89
	Evaluation determine patient candidacy
	　
	　
	　
	　
	A
	A

	90
	Follow-up after placement
	　
	　
	　
	　
	　
	I


	　
	4-5. Cardiac Mass, Pericardial Disease, and Aorta

	　
	　
	Kor-
MR
	ASCI 
MR
	Kor-
CT
	ASCI CT
	ECHO

	　
	Mass
	　
	　
	　
	　
	　

	91
	Initial evaluation of suspected cardiac mass 
	　
	　
	U
	　
	A

	92
	Evaluation of cardiac mass, inadequate information from echocardiography
	A
	A
	A
	A
	　

	　
	Pericardial disease
	　
	　
	　
	　
	　

	93
	Initial evaluation of suspected pericardial disease
	　
	　
	A
	　
	A

	94
	Evaluation of pericardial disease, inadequate information from echocardiography
	A
	A
	A
	A
	A

	　
	Aorta
	　
	　
	　
	　
	　

	95
	Evaluation of suspected aortic dissection, aneurysm, or inflammation
	A
	　
	A
	A
	A

	Kor-MR: Korean CMR guideline 2014, Korean journal of radiology. 2014;15(6):659-88.l

Kor-CT: Korean CCTA guideline 2014, Korean journal of radiology. 2015;16(2):251-85.

ASCI MR: Asian Society of Cardiovascular Imaging CMR guideline 2010, The international journal of cardiovascular imaging. 2010;26 Suppl 2:173-86.

ASCI CT: Asian Society of Cardiovascular Imaging CCTA guideline 2010, The international journal of cardiovascular imaging. 2010;26 Suppl 1:1-15.

RI: ACCF Appropriate Use Criteria for Cardiac Radionuclide Imaging 2009, Journal of the American College of Cardiology. 2009;53(23):2201-29. 

ECHO: Appropriate Use Criteria for Echocardiography 2011, Journal of the American College of Cardiology. 2011;57(9):1126-66. 

IHD-ECHO/SPECT/CMR/CCTA: ACCF multimodality guideline for stable ischemic heart disease 2013, Journal of the American College of Cardiology. 2014;63(4):380-406.


Delphi Summary

SECTION 1. Detection of CAD: Symptomatic or Asymptomatic

	CS No.
	1-1 Symptomatic : Non-acute chest pain suspected of stable coronary artery disease

	　
	　
	Exercise ECG
	ECHO
	SPECT
	CMR
	CCTA

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	　
	ECG Interpretable AND Able to Exercise

	1
	Low pretest probability
	A(8)
	70.6 
	I(3.5)
	50.0 
	I(3)
	58.8 
	I(3)
	56.3 
	U(4)*
	86.7 

	2
	Intermediate pretest probability
	A(8)
	88.2 
	A(7)
	56.3 
	A(7)
	76.5 
	A(6.5)
	50.0 
	A(8)
	81.3 

	3
	High pretest probability
	A(7)
	58.8 
	A(7.5)
	62.5 
	A(8)
	82.4 
	A(6.5)
	50.0 
	A(7.5)
	68.8 

	　
	ECG Uninterpretable OR Unable to Exercise

	4
	Low pretest probability
	I(1)
	93.8 
	U(5)*
	73.3 
	U(6)*
	66.7 
	U(6)
	50.0 
	A(7)
	75.0 

	5
	Intermediate pretest probability
	I(1)
	93.8 
	A(7.5)
	68.8 
	A(8)
	76.5 
	A(7)
	75.0 
	A(9)
	93.8 

	6
	High pretest probability
	I(1)
	93.3 
	A(8)
	62.5 
	A(8)
	70.6 
	A(7)
	75.0 
	A(8)
	75.0 


	　
	1-2 Symptomatic : Acute chest pain suspected of Acute Coronary Syndrome

	　
	　
	Exercise ECG
	ECHO
	SPECT
	CMR
	CCTA

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	　
	Normal ECG AND Cardiac biomarker

	7
	Low global CAD risk
	U(4)*
	53.3 
	A(6)*
	60.0 
	A(7)
	56.3 
	U(5)*
	73.3 
	A(8)
	86.7 

	8
	Intermediate global CAD risk
	U(4)*
	46.7 
	A(7)
	66.7 
	A(7)
	75.0 
	U(6)*
	53.3 
	A(8)
	100.0 

	9
	High global CAD risk
	I(3)
	62.5 
	A(7)
	66.7 
	A(7)
	62.5 
	U(6)
	53.3 
	A(8)
	86.7 

	　
	Non-diagnostic ECG OR Equivocal cardiac biomarker

	10
	Low global CAD risk
	I(2)
	68.8 
	A(7)
	66.7 
	A(7)
	68.8 
	U(5)*
	60.0 
	A(8)
	93.3 

	11
	Intermediate global CAD risk
	I(1.5)
	68.8 
	A(8)
	80.0 
	A(7)
	75.0 
	A(7)
	53.3 
	A(8)
	100.0 

	12
	High global CAD risk
	I(1)
	75.0 
	A(8)
	80.0 
	A(7)
	75.0 
	A(6)*
	60.0 
	A(8)
	80.0 

	13
	Abnormal ECG (ischemic nature)
	I(1)
	87.5 
	A(8)
	80.0 
	A(6.5)
	50.0 
	U(5)
	50.0 
	A(7)
	53.3 

	14
	Acute chest pain of uncertain cause in emergency department ("Triple rule out")
	I(1)
	86.7 
	A(7)
	66.7 
	I(3)
	56.3 
	U(5)
	50.0 
	A(8)
	86.7 


	　
	1-3 Asymptomatic (1)

	　
	　
	Exercise ECG
	ECHO
	SPECT
	CMR
	CAC
	CCTA

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	　
	Framingham CHD Risk

	15
	Low  
	I(3)
	80.0 
	I(2)
	93.3 
	I(2)
	93.8 
	I(2)
	86.7 
	I(3)*
	64.3 
	I(2)
	80.0 

	16
	Intermediate 
	U(5)*
	69.2 
	I(3)
	66.7 
	I(3)
	60.0 
	I(3)
	60.0 
	U(5)*
	46.2 
	U(5)*
	60.0 

	17
	High
	A(7)
	53.3 
	U(5)*
	71.4 
	U(5)*
	80.0 
	U(5)
	80.0 
	U(5)*
	61.5 
	A(7)
	60.0 

	　
	Abnormal or Uncertain Prior Testing

	18
	Abnormal rest ECG (potentially ischemic)
	A(7)
	60.0 
	A(7)
	73.3 
	A(7)
	60.0 
	A(7)
	60.0 
	U(5)*
	42.9 
	A(8)
	86.7 

	19
	Abnormal prior exercise ECG test
	U(5.5)*
	50.0 
	A(7)
	66.7 
	A(7)
	66.7 
	A(7)
	66.7 
	U(5)*
	42.9 
	A(8)
	86.7 

	20
	Zero CAC > 5 years ago
	I(3)
	66.7 
	I(2)
	73.3 
	I(2)
	73.3 
	I(2)
	73.3 
	I(3)*
	53.8 
	I(3)
	53.3 

	　
	Positive CAC > 2 years ago

	21
	CAC < 100
	I(3)
	53.3 
	I(2)
	73.3 
	I(3)
	62.5 
	I(3)
	73.3 
	　
	　
	U(5)*
	60.0 

	22
	CAC 100 - 400
	U(5)*
	73.3 
	I(5)*
	80.0 
	U(5)*
	62.5 
	I(4)*
	66.7 
	　
	　
	A(7)
	60.0 

	23
	CAC 401 - 1000
	A(7)
	60.0 
	U(5)*
	73.3 
	A(7)
	56.3 
	U(6)*
	60.0 
	　
	　
	U(6)*
	60.0 

	24
	CAC > 1000
	A(7)
	60.0 
	U(6)*
	73.3 
	A(7.5)
	62.5 
	U(6)
	53.3 
	　
	　
	U(5)
	53.3 

	25
	Abnormal prior stress SPECT
	I(3)*
	53.3 
	U(6)*
	60.0 
	U(6)
	57.1 
	U(6)
	60.0 
	　
	　
	A(7)
	66.7 


	　
	1-3 Asymptomatic (2) : Post-Revascularization (PCI or CABG)

	　
	　
	Exercise ECG
	ECHO
	SPECT
	CMR
	CCTA

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	　
	Post-Revascularization (PCI or CABG)

	26
	Incomplete revascularization
Additional revascularization feasible
	U(5)
	53.3 
	U(6)*
	66.7 
	A(7)
	62.5 
	A(7)
	53.3 
	A(7)
	53.3 

	27
	Prior left main coronary stent
	U(4)*
	66.7 
	U(5)
	60.0 
	U(6)
	62.5 
	U(6)
	66.7 
	A(8)
	73.3 

	28
	< 5 years after CABG
	I(1)
	53.3 
	U(5)*
	64.3 
	U(5)*
	64.3 
	U(5)*
	64.3 
	A(7)
	53.3 

	29
	≥ 5 years after CABG
	U(5)*
	78.6
	U(5)*
	57.1
	U(6)
	50
	U(5)*
	57.1
	A(7)
	66.7

	30
	< 2 years after PCI
	I(3)
	53.3 
	I(3)
	53.3 
	I(3)
	56.3 
	I(3)*
	53.3 
	A(7)
	53.3 

	31
	≥ 2 years after PCI
	U(5)
	60.0 
	U(5)
	53.3 
	U(5)*
	73.3 
	U(5)*
	80.0 
	A(7)
	60.0 


SECTION 2. Cardiac Evaluation in Various Clinical Scenarios

	CS No.
	2-1. Newly developed or Suspected Heart Failure

	　
	　
	ECHO
	Stress ECHO
	SPECT
	CMR
	CCT

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	32
	Initial evaluation of cardiac structure and anatomy
	A(9)
	100
	U(4.5)*
	42.9
	I(3.5)
	50
	A(7)
	80
	A(7)
	53.3

	　
	Evaluation of ischemic etiology

	33
	Angina/ischemic equivalent symptom
	U(5)*
	50.0 
	A(8)
	66.7 
	A(8)
	93.8 
	A(8)
	93.3 
	A(8)
	100.0 

	34
	WITHOUT angina/ischemic equivalent symptom
	A(7)
	60.0 
	A(7)
	60.0 
	A(7)
	62.5 
	A(8)
	73.3 
	A(8)
	73.3 

	35
	Evaluation of Ventricular function
	A(7)
	93.3
	A(7)
	60
	A(6.5)
	50
	A(8)
	100
	U(6)
	73.3

	36
	Evaluation of myocardiial viability (after ischemic etiology determined)
	U(5)
	53.3 
	A(8)
	93.3 
	A(8)
	87.5 
	A(9)
	100.0 
	U(5)*
	60.0 

	　
	2-2. Cardiac Evalution Prior to Surgery

	　
	　
	Exercise ECG
	ECHO
	SPECT
	CMR
	CCT

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	37
	Moderate-to-good functional capacity (≥ 4 METs) or           No Clinical risk factor
	I(2)
	53.3
	I(3)
	53.3
	I(2)
	75
	I(2)
	80
	I(2)
	73.3

	　
	Poor or Unknown functional capacity (< 4 METs)

	38
	Low-risk surgery
	I(2.5)
	78.6 
	I(3)
	53.3 
	I(2.5)
	68.8 
	I(2)
	86.7 
	I(2)
	73.3 

	39
	Intermediate-risk surgery
	U(5)
	50.0 
	U(5)
	53.3 
	U(6)
	50.0 
	U(5)
	60.0 
	U(6)
	53.3 

	　
	High-risk surgery

	40
	Vascular surgery
	U(5)
	50.0 
	A(8)
	73.3 
	A(7.5)
	75.0 
	A(7)
	53.3 
	A(7)
	60.0 

	41
	Non-coronary cardiac surgery
	U(5)*
	73.3 
	A(8)
	80.0 
	A(7)
	62.5 
	A(7)
	80.0 
	A(8)
	86.7 

	42
	Kidney or Liver transplant
	U(5)*
	73.3 
	A(7)
	60.0 
	A(7)
	62.5 
	U(5)*
	86.7 
	A(7)
	73.3 


	　
	2-3. Evaluation of Arrhythmia or Syncope without ischemic etiology

	　
	　
	Exercise ECG
	ECHO
	SPECT
	CMR
	CCT

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	43
	Initial evaluation of cardiac structure and anatomy
	I(3)
	80
	A(8)
	100
	I(1)
	87.5
	A(7)
	60
	U(6.5)*
	42.9

	44
	Evaluation of Ventricular function
	I(3)
	60.0 
	A(8)
	100.0 
	U(5)*
	66.7 
	A(8)
	93.3 
	U(5)
	73.3 

	45
	Evaluation of myocardial scar or fibrosis
	I(1)
	80.0 
	A(7)
	53.3 
	A(6.5)
	50.0 
	A(9)
	100.0 
	U(6)
	60.0 


	　
	2-4. Coronary Revascularization

	　
	　
	Exercise ECG
	ECHO
	SPECT
	CMR
	CCT

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	　
	Before Revascularization

	46
	Evaluation of complex lesions before PCI (i.e., chronic total occlusions, bifurcation lesions) 
	I(1)
	60.0 
	U(4)*
	60.0 
	U(5)*
	60.0 
	U(6)*
	60.0 
	A(8)
	80.0 

	47
	Myocardial viability
	I(2)
	73.3 
	U(5)
	50.0 
	A(7.5)
	87.5 
	A(9)
	93.3 
	U(5)
	60.0 

	　
	After Revascularization

	48
	Suspected post-PCI myocardial infarction
	I(3)
	60
	A(7)
	60
	A(7)
	56.3
	A(9)
	93.3
	U(6)
	60

	49
	Suspected ischemic chest pain after coronary revascularization
	U(5)*
	46.7 
	U(6)
	53.3 
	A(8)
	81.3
	A(8)
	80.0 
	A(7)
	80.0 


	　
	2-5. Kawasaki Disease

	　
	　
	Exercise ECG
	ECHO
	SPECT
	CMR
	CCT

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	　
	Asymptomatic
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	50
	No previous definitive test available
	I(4)
	50.0 
	I(4)
	50.0 
	U(4)*
	60.0 
	U(6)*
	33.3 
	A(7)
	64.3 

	51
	Previous tests documented coronary aneurysm/stenosis, for follow up
	U(5)*
	66.7 
	U(5)*
	66.7 
	U(6)*
	80.0 
	A(8)
	80.0 
	A(8)
	86.7 

	　
	Symptomatic
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	52
	No previous definitive test available
	U(6)*
	60
	A(6)*
	60
	A(6.5)
	50
	A(8)
	93.3
	A(8)
	93.3

	53
	Previous tests documented coronary aneurysm/stenosis, for follow up
	U(6)
	53.3 
	U(6)*
	60.0 
	A(7.5)
	68.8 
	A(8)
	93.3 
	A(8)
	100.0 


SECTION 3. Use of Imaging Modality according to Prior Testing

	CS No.
	3.1 Prior Exercise ECG

	　
	　
	ECHO
	SPECT
	CMR
	Calcium scoring
	CCTA

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	　
	Normal Exercise ECG

	54
	Stable symptom
	I(3)
	66.7 
	I(2.5)
	75.0 
	I(3)
	73.3 
	I(3)
	53.3 
	U(5)*
	46.7 

	55
	New onset or worse symptom
	U(6)*
	53.3 
	A(7)*
	53.3 
	U(6)*
	53.3 
	I(3)*
	53.3 
	A(8)
	73.3 

	　
	Equivocal- or Uninterpretable Exercise ECG

	56
	Stable symptom
	U(6)*
	60
	A(7)
	56.3
	A(7)
	53.3
	U(4)*
	53.3
	A(8)
	93.3

	57
	New onset or worse symptom
	A(8)
	60
	A(8)
	81.3
	A(7)
	80
	I(3)
	53.3
	A(8)
	93.3

	　
	Abnormal Exercise ECG

	58
	Stable symptom
	A(7)
	53.3 
	A(7)
	80.0 
	A(7)
	73.3 
	U(4)*
	46.7 
	A(8)
	100.0 

	59
	New onset or worse symptom
	A(8)
	60.0 
	A(8)
	81.3 
	A(8)
	80.0 
	I(3)
	53.3 
	A(8)
	93.3 


	　
	3.2 Prior SPECT

	　
	　
	ECHO
	CMR
	CCTA

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG

	60
	Discordant exercise ECG and SPECT
	U(5)*
	66.7
	A(8)
	71.4
	A(8)
	93.3

	　
	Prior normal SPECT
	　
	　
	　
	　
	　
	　

	61
	Stable symptom
	I(3)
	60.0 
	U(5)
	53.3 
	A(7)
	53.3 

	62
	New onset or worse symptom
	U(6)*
	53.3 
	A(7)
	53.3 
	A(8)
	93.3 

	　
	Equivocal- or Uninterpretable SPECT

	63
	Stable symptom
	U(6)*
	60.0 
	A(7)
	53.3 
	A(8)
	86.7 

	64
	New onset or worse symptom
	A(7)
	60.0 
	A(8)
	80.0 
	A(8)
	93.3 

	　
	Abnormal SPECT
	　
	　
	　
	　
	　
	　

	65
	Stable symptom
	A(7)
	53.3 
	U(6)
	53.3 
	A(8)
	86.7 

	66
	New onset or worse symptom
	A(7)
	53.3 
	A(7)
	53.3 
	A(8)
	80.0 


	　
	3.3 Prior CCTA

	　
	　
	ECHO
	SPECT
	CMR

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG

	67
	ECG Interpretable AND Able to Exercise
	U(6)*
	46.2
	A(8)
	87.5
	A(8)
	86.7

	　
	Non-obstructive lesion

	68
	Stable symptom
	U(6)*
	60.0 
	A(6.5)
	50.0 
	U(6)*
	46.7 

	69
	New onset or worse symptom
	A(7)
	66.7 
	A(8)
	93.8 
	A(8)
	86.7 

	　
	Obstructive lesion 
	　
	　
	　
	　
	　
	　

	70
	Stable symptom
	A(7)
	60.0 
	A(7)
	87.5 
	A(8)
	73.3 

	71
	New onset or worse symptom
	A(8)
	53.3 
	A(8)
	93.8 
	A(8)
	86.7 


SECTION 4. Evaluation of Cardiac Structure and Function

	CS No.
	4-1. Congenital Heart Disease 

	　
	　
	TTE
	TEE
	RNI
	CMR
	CCT

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	72
	Evaluation of coronary anormaly
	A(5.5)
	50.0 
	U(5)*
	53.3 
	I(1)
	100.0 
	A(8)
	85.7 
	A(9)
	92.9 

	73
	Assessment of complex congenital heart disease  
	A(9)
	100.0 
	A(8)
	78.6 
	I(1)
	92.9 
	A(8.5)
	100.0 
	A(8)
	85.7 

	74
	Anatomic assessment before percutaneous management of congenital heart disease (ASD, PDA etc.)
	A(9)
	100.0 
	A(8)
	78.6 
	I(1)
	92.9 
	A(8)
	100.0 
	A(8)
	85.7 

	75
	Assessment of post-operative congenital heart disease 
	A(9)
	100.0 
	A(7)
	61.5 
	I(1)
	92.3 
	A(7)
	69.2 
	A(8)
	84.6 


	　
	4-2. Valvular Heart Disease (Native Valve AND Prosthetic Valve)

	　
	　
	TTE
	TEE
	RNI
	CMR
	CT

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	76
	Initial evaluation of valvular heart disease
	A(9)
	100
	A(6.5)
	50
	I(1)
	100
	A(6)
	50
	U(5)
	57.1

	77
	Evaluation of native cardiac valves.
- Inadequate information from TTE
	　
	　
	A(8.5)
	100.0 
	I(1)
	100.0 
	A(7)
	92.9 
	A(7)
	64.3 

	78
	Initial postoperative evaluation of prosthetic valve
	A(9)
	100.0 
	A(7.5)
	57.1 
	I(1)
	100.0 
	U(4)*
	73.3 
	U(5)*
	66.7 

	79
	Evaluation of prosthetic cardiac valves
- Inadequate information from TTE
	　
	　
	A(9)
	92.9 
	I(1)
	100.0 
	A(6)
	50.0 
	A(7)
	85.7 

	80
	Evaluation before transcatheter valve replacement
	A(8.5)
	78.6 
	A(8)
	92.9 
	I(1)
	100.0 
	A(6.5)
	50.0 
	A(8)
	85.7 


	　
	4-3. Cardiomyopathy (after ischemic etiology ruled out)

	　
	　
	TTE
	TEE
	SPECT
	CMR
	CT

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	81
	Suspected infiltrative cardiomyopathy
	A(8)
	85.7 
	U(4)*
	46.7 
	I(3)
	60.0 
	A(9)
	100.0 
	U(5)
	64.3 

	82
	Suspected myocarditis
	A(8)
	71.4 
	I(4)*
	53.3 
	I(3)
	53.3 
	A(8.5)
	100.0 
	U(5)
	57.1 

	83
	Suspected ARVD/C
	A(8)
	92.9 
	A(5.5)
	50.0 
	I(2)
	73.3 
	A(8)
	92.9 
	U(4.5)
	57.1 

	84
	Suspected cardiomyopathy due to cardiotoxic agent
	A(8)
	78.6 
	I(3.5)
	50.0 
	I(2)
	60.0 
	A(8)
	100.0 
	U(4.5)
	50.0 

	85
	Suspected hypertrophic cardiomyopathy
	A(8.5)
	92.9 
	U(6)*
	60.0 
	I(3)
	60.0 
	A(9)
	100.0 
	A(7)
	64.3 


	　
	4-4. Electrophysiology Study, Ablation, ICD/CRT

	　
	　
	TTE
	TEE
	SPECT
	CMR
	CT

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	86
	Evaluation prior to RF ablation for AF
	A(7.5)
	92.9 
	A(8)
	85.7 
	I(1)
	86.7 
	A(7)
	71.4 
	A(7)
	85.7 

	　
	Implantable Cardioverter-Defibrillator Therapy

	87
	Evaluation determine patient candidacy
	A(8)
	92.9 
	A(7)
	57.1 
	I(1)
	73.3 
	A(7)
	78.6 
	A(7)
	57.1 

	88
	Follow-up after placement
	A(8)
	92.9 
	A(6)
	50.0 
	I(1)
	80.0 
	I(3)
	64.3 
	U(4)*
	46.7 

	　
	Cardiac Resynchronization Therapy

	89
	Evaluation determine patient candidacy
	A(8)
	92.9 
	A(6)
	50.0 
	I(1)
	73.3 
	A(7.5)
	64.3 
	A(6.5)
	50.0 

	90
	Follow-up after placement
	A(8)
	92.9 
	A(6)
	50.0 
	I(1)
	86.7 
	I(3)
	57.1 
	U(4)*
	46.7 


	　
	4-5. Cardiac Mass, Pericardial Disease, and Aorta

	　
	　
	TTE
	TEE
	PET
	CMR
	CT

	　
	　
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG
	AC
	AG

	　
	Mass

	91
	Initial evaluation of suspected cardiac mass 
	A(9)
	100.0 
	A(7)
	64.3 
	I(4)*
	46.7 
	A(8)
	64.3 
	A(6.5)
	50.0 

	92
	Evaluation of cardiac mass, inadequate information from echocardiography
	U(4)*
	42.9 
	A(7)
	61.5 
	A(7)
	53.3 
	A(8.5)
	100.0 
	A(8)
	92.9 

	　
	Pericardial disease

	93
	Initial evaluation of suspected pericardial disease
	A(8.5)
	92.9 
	U(5)*
	53.3 
	U(5)*
	60.0 
	A(8)
	78.6 
	A(8)
	71.4 

	94
	Evaluation of pericardial disease, inadequate information from echocardiography
	U(4)*
	64.3 
	U(5)*
	46.7 
	U(6)*
	66.7 
	A(8)
	92.9 
	A(8)
	78.6 

	　
	Aorta
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	95
	Evaluation of suspected aortic dissection, aneurysm, or inflammation
	A(7)
	57.1 
	A(7)
	50.0 
	I(2)
	64.3 
	A(7)
	64.3 
	A(9)
	100.0 


	When more than 50% of the panelists agreed on a category, the panel was considered to have reached a consensus for that particular clinical scenario

	* ; It is a question agreed upon in the second consensus survey 
	
	
	
	
	
	
	
	
	
	
	

	CS = clinical scenarios
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	AC = appropriate criteria - median score, AG = agreement rate - % 
	
	
	
	
	
	
	
	
	
	
	

	Rating grade ; appropriate (A), uncertain (U), and inappropriate (I)
	
	
	
	
	
	
	
	
	
	
	


