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Objectives
• Identify rationale and background for 

development of appropriate use criteria 
(AUC) in pediatric cardiology.

• Describe pediatric echocardiography AUC 
development process and guidelines.

• Apply pediatric echocardiography AUC 
criteria to your daily pediatric practice.



Background and Rationale
• AUC arose out of need for rational use of 

healthcare resources.
• Prior efforts all involved recommendations 

for adult patients.

• Meant to identify common scenarios 
encountered by majority of contemporary 
practices.



Ultimate Goal is …..

• To improve patient care and health 
outcomes in a cost-effective 
manner.
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Background and Rationale
• Not intended to ignore ambiguity and difficulty in 

clinical decision-making.
• Never be a substitute for sound clinical judgment and 

practice experience.
• Developed for use by practitioners in:

• Pediatric cardiology
• General pediatrics
• Family Medicine
• Pediatric subspecialties 



Background and Rationale
Why Focus on Outpatient Echocardiogram?
• Transthoracic echocardiography is the major diagnostic tool 

in pediatric cardiology.

• Test is often ordered without pediatric cardiology 
consultation.

• Outpatient care is important part of clinical pediatric 
cardiology.

• Outpatient echocardiograms represent high volume of initial 
diagnostic testing in pediatric cardiology.



Background and Rationale
• Limited Scope: 

• Initial transthoracic echocardiogram in outpatients
without previously known heart disease

• Designed to serve as a guide for any clinician 
in care of children with possible heart disease
• Specifically: when is outpatient echo an appropriate 

diagnostic test for my patient?
• Provides infrastructure for:

• Future QI initiatives and research in healthcare 
delivery, resource utilization, value, outcomes, 
including validation studies.

• Translation to other settings, i.e. inpatient and ED.



AUC PROCESS



AUC Process
• 113 indications selected

• Included most of the possible uses of echocardiography in 
outpatient setting

• Common clinical scenarios and/or published clinical practice 
guidelines in pediatric cardiology

• Broad-based writing group.

• Review panel included external reviewers and 
multiple society and primary care representatives.

• Independent rating panel included primary care and 
3rd party providers with minority of echo specialists.



AUC Process
• Divided into 9 groupings by clinical presentation:

1. Chest pain
2. Syncope
3. Palpitations and Arrhythmias
4. Murmur
5. Positive family Hx in asymptomatic patient
6. Other symptoms and signs
7. Systemic disorders
8. Outpatient neonates 
9. Prior test results



AUC Process
• Rated on scale of 1-9 (least to most appropriate) by 

independent rating panel

• Scores divided into 3 categories:
• Appropriate (7-9) n=53
• May Be Appropriate (4-6)  n=28
• Rarely Appropriate (1-3)  n=32

• Final Score:
• Median score of the rating panel determined for all 113 items
• Agreement: ≤4 scores fell outside category containing  median 

score 
• Disagreement: 5 or more scores fell into both “Appropriate” and 

“Rarely Appropriate” categories
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Clinical Implications
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History (including PMHx and 
FHx), PE and critical ECG 
review are most useful in 
identifying potential cardiac 
causes

Echo most useful additional 
test



Chest Pain
• Features indicating “Appropriate” indication:

• Exertional
• Non-exertional with abnormal ECG
• Family Hx of unexplained sudden death or 

cardiomyopathy

• Selected echo findings to rule-out:
• Anomalous coronary artery origin
• Cardiomyopathy
• Pericardial disease
• Systemic outflow obstruction (HOCM, AS)



Chest Pain
Left coronary from right sinus 

with interarterial course
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Congenital Coronary Artery Anomalies
Left Coronary From The Right Sinus
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Syncope
• Features indicating “Appropriate” indication:

• Exertional or unexplained post-exertional 
• Abnormal ECG
• Family Hx:

• Premature sudden death, ICD or pacemaker
• Cardiomyopathy

• Selected echo findings to rule-out:
• Anomalous coronary origin 
• Cardiomyopathy
• Systemic outflow obstruction (HOCM, AS)



Copyright © The American College of Cardiology. 
All rights reserved.

J Am Coll Cardiol. Published online  September 29, 2014. doi:10.1016/j.jacc.2014.08.003



Palpitations and Arrhythmias
• Features indicating “Appropriate” indication:

• Personal Hx of cardiomyopathy
• Personal Hx of VT or SVT
• Family Hx:

• Premature sudden death, ICD or pacemaker
• Cardiomyopathy

• Selected echo findings to rule-out:
• Cardiomyopathy
• Myocarditis
• CHD associated with SVT (Ebstein’s anomaly, CC-TGA)
• Coronary anomalies
• ARVD
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Other Selected “Appropriate” Indications

• Evidence of: 
• CHF
• Endocarditis
• Central cyanosis
• Rheumatic fever
• Extracardiac anomalies associated with 

CHD



Chromosomal Abnormalities

• ~40-90% of 
patients with 
chromosomal 
abnormalities have 
congenital heart 
disease.



Syndromes Specific CHDs
• Trisomy 21: AV canal defects, VSD
• Noonan: Pulmonary valve stenosis, hypertrophic 

cardiomyopathy
• Marfan: Aortic root dilation, MV prolapse 
• Holt-Oram: ASD, absent radii
• Tuberous Sclerosis: Rhabdomyomas
• Ellis-van Creveld: Common atrium (large ASD)
• VCFS (22q11): Conotruncal anomalies like interrupted 

Ao arch, truncus arteriosus, TOF
• Williams: Supravalvar AS, peripheral branch PS



Other Selected “Appropriate” 
Indications

• Kawasaki disease
• Takayasu arteritis
• SLE
• Hypertension
• Pulmonary hypertension
• Storage diseases
• Abnormal situs
• Sickle cell disease



Systemic Disorders: 
“Rarely Appropriate”



“May Be Appropriate” Conditions
• PVCs (including prenatal)
• Unexplained pre-syncope
• Chest pain with FHx of premature CAD, recent fever, or drug use 
• Pre-op evaluation of patient with chest wall deformities/scoliosis
• Chromosomal abnormality with undefined CV disease risk
• Cancer w/o cardiotoxic chemotherapy
• Obesity with obstructive sleep apnea or other CV risk factors
• Failure to thrive
• FHx: Premature unexplained sudden death, left-sided CHD
• Neonates: IDM, maternal autoimmune disorder, teratogen 

exposure (no fetal echo done).



Practice Questions



Who is least likely to meet 
AUC for an outpatient echo?
A. 12 year old with palpitations and normal 

ECG.
B. 10 year old with palpitations and FHx of 

cardiomyopathy in father.
C. 16 yo with syncope during track practice 

and no preceding symptoms.
D. 14 yo with syncope while sitting on bench 

right after football practice.



Who is most likely to meet 
AUC for an outpatient echo?

A. 17 yo with chest pain during class and FHx of 
premature CAD.

B. 11 yo with left sided chest pain and elevated 
ASO titers and no concerns about RF.

C. 15 yo with sickle cell disease and SOB.
D. 13 yo with obesity and Lipid disorders.



Who is least likely to meet 
AUC for an outpatient echo?

A. 16 yo with family Hx of hypertrophic 
cardiomyopathy.

B. 14 day old baby with Trisomy 21 who did 
not have official fetal echo.

C. 10 yo with syncope and WPW pattern on 
EKG.

D. 18 year old with poorly controlled type I 
DM.



Things To Remember
• Exertional CP, CP with abnormal EKG or 

concerning FHx.
• Exertional syncope, syncope with abnormal 

EKG or concerning FHx.
• Palpitations with personal Hx of CM, SVT or 

VT.
• Pathologic murmur or associated CV signs 

and symptoms.



To Wrap Up ……..
• Apply AUC after thorough H&P +/- EKG.
• “Appropriate” does not equal recommendation to 

perform echocardiogram, just that it is 
“reasonable” to perform one.

• “Rarely appropriate” does preclude performing 
an echocardiogram if there is a good reason.

• Healthcare facilities, accrediting bodies, payers, 
etc. may use the AUC to ensure quality care and 
appropriate use of financial resources.



Thank You


