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- reduces length of stay 

- reduces radiation exposure 

- is safe 

- is cost-effective 
 



Background 

• AHA Scientific Statement (2010) on Testing of 

Low-Risk Patients Presenting to the 

Emergency Department With Chest Pain 

• the short-term likelihood of a cardiac event in low-risk 

patients is very small and supports the rationale of 

outpatient stress testing when the preferred strategy 

of pre-discharge testing is unavailable. 

• Outpatient stress testing within 72 hours is 

reasonable. 

• This approach is recognized by ACC/AHA guidelines 

on management of patients with unstable angina. 

Circulation. 2010;122:1756-1776 

Circulation. 2007 Aug 14;116(7):e148-304 
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Observation vs. Accelerated Testing  

• Chest pain patients, including low-risk, are 

usually observed and “ruled out” with at least 

two sets of cardiac enzymes prior to stress 

testing 

• Alternatively, accelerated diagnostic protocols 

have been considered 
• Immediate ETT in low-risk patients, discharge if negative 

• 6 hour observation with serial cardiac enzymes and EKGs in 

moderate-risk patients 

• stress echo or MPI if negative 

 

 
Amsterdam EA et al.  

Am J Cardiol. 2000 Mar 9;85(5A):40B-48B and  

Cardiol Clin. 2005 Nov;23(4):503-16, vii. 

 



Testing Modalities 

• Options for Noninvasive Testing 

• Exercise Treadmill Testing 

• Myocardial Perfusion Imaging (MPI) and Stress 

Echocardiography  

• most used modalities in low-risk chest pain patients with 

inability to exercise or baseline ECG changes 

• PET 

• greater spatial resolution, higher sensitivity, and more reliable 

attenuation correction than MPI 

• higher cost, limited availability 

• Coronary Artery Imaging 

• Calcium Score 

• CT Coronary Angiography 

• Stress MRI 
 

 

Circulation. 2010;122:1756-1776 

 



Our Novel 

approach to the 

problem 
In addition to doing it as an outpatient 



Optimizing Testing Efficiency 

• Perfusion imaging adds little to the patient’s 

prognosis if they completed a negative, high 

level (≥10 METs) exercise treadmill test 

• True for patients with  

• low and intermediate to high clinical risk for CAD 

• patients with or without known CAD 

 

 
 

 

Bourque JM et al. 

J Am Coll Cardiol. 2009;54:538-45 

J Nucl Cardiol. 2011;18:230-7 



• Provisional radioisotope injection in low risk 

patients is safe and cost-effective 

• 965 low-risk chest pain patients visiting the ED 

• 192 underwent exercise-only 

• 773 underwent perfusion imaging stress testing 

• no cardiac deaths in the exercise-only group 

 

 
 

 

Duvall WL et al. 

Eur J Nucl Med Mol Imaging. 2015 Feb;42(2):305-16 

Duvall WL et al. 

J Nucl Cardiol. 2013 Oct;20(5):739-47  
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• Provisional radioisotope injection in low risk 

patients is safe and cost-effective 

• 965 low-risk chest pain patients visiting the ED 

• 192 underwent exercise-only 

• 773 underwent perfusion imaging stress testing 

• no cardiac deaths in the exercise-only group 

• at 1 year, there was no difference in the number of repeat 

functional stress tests (1.6% vs 2.1%, p = 0.43) 

• fewer angiograms (0% vs 4.0%, p = 0.002) 

• lower cost ($65 ± $332 vs $506 ± $1,991, p = 0.002) in the 

exercise-only group 
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MPI Imaging Protocols 

• Stress-First vs Rest-Stress 

• If stress first images are normal can defer 

rest imaging. 

• Prefer low dose stress first studies as high 

dose rest images can be performed the 

same day if needed. 



Radiation Exposure in MPI 

ICRP PUBLICATION 120: Radiological protection in cardiology.  

Ann ICRP 2013;42:1-125 



Choosing Wisely Challenge 
• Novel testing algorithm for low-risk/low to 

intermediate risk patients presenting to the 

ED with chest pain 

1) risk stratification testing is shifted from an 

observation or prolonged ED stay to an 

outpatient visit within 72 hours of ED visit 

2) a provisional radioisotope injection protocol 

is implemented if adequate exercise is 

achieved without symptoms and with 

negative ECG response.  

3) stress first if possible for pharmacologic 

stress 



Patient Selection 

• Patients qualifying for an outpatient return 

visit had  

• atypical chest pain 

• no known coronary artery disease (CAD) 

• at least two sets of negative cardiac enzymes  

• overall low traditional risk factor profile. 

 



Proposal 

• We hypothesized that this novel protocol 

would  

• decrease length of stay 

• lower healthcare cost 

• reduce patient radiation exposure 

• maintain safe outcomes 



Methods 
• Retrospective analysis of a prospective 

cohort of patients with ED visits for chest 

pain between Oct 2015 and Feb 2016 

• A set of similar patients admitted to the 

chest pain unit served as a comparison 

group.  

• Outcomes included  

• length of stay 

• hospital reimbursement 

• tests performed & radiation exposure 

• follow-up visits 



Nuts and Bolts 



Nuts and Bolts 



Results 
• 156 patients (age 51.4 ± 9.9 yrs, 53.8% 

female and 1.6 ± 1.1 traditional cardiac 

risk factors)  

– Underwent the ED outpatient stress testing 

protocol 

– No show rate 29.5% 



Results 
• All patients returning for stress testing 

were subject to our provisional injection 

protocol 

– 109 (70.5%) patients returned for outpatient 

testing 

 



Results 

• 10 patients (9.2%) had an abnormal result 

(7 MPI’s and 3 ETT’s) of which 4 (3.6%) 

underwent catheterization  

– 2 had angiographic CAD and 1 underwent 

revascularization. 



Results – Reduction in Length of Stay 

 



Safety 

• 30 day return visits to the ED 

– 10.9% of the population returned to the ED for 

care for any reason within 30 days 

– in patients who completed their outpatient 

testing compared to those who did not 

• all-cause visits were reduced by 47%  

• cardiac visits were reduced by 75% 

– no returning patients underwent angiography 

or revascularization  



Results – Reduction in Healthcare Burden 

• Payer mix  

• Medicare (6.4%) 

• Medicaid (38.2%) 

• Private/commercial insurance (50.5%)  

• Self-paying patients (4.5%) 



Results – Reduction in Healthcare Burden 
• Hospital reimbursement per patient  

• $ 781 ± 686 for outpatient stress testing patients 

• $ 3,696 ± 1,795 for chest pain unit patients 

 



Results – Reduction in Radiation Exposure 



Conclusion 

• The implementation of our novel approach 

to treating low-risk chest pain patients 

presenting to the ED has affected 

important aspects of  

• 1) the provider-patient interaction  

• 2) healthcare cost and hospital administration 

• 3) choosing the right test for the right patient 

• 4) safe outcomes 



Conclusion 

• 1) provider-patient interaction  

• patients expressed satisfaction with the ability to 

return for outpatient testing in a timely fashion and 

decrease in time spent in the ED (anecdotal) 

• Providers were happier being able to discharge low-

risk patients from the ED and following-up in the 

outpatient setting through a streamlined discharge 

and follow-up process instead of clogging the ED and 

monitored beds with additional patients 



Conclusion 

• 2) healthcare cost and hospital administration 

• a decrease in length of stay and optimized resource 

utilization achieved through our novel outpatient 

protocol appears overall positive 

• reduction in bottom-line hospital reimbursement in 

these low-risk patients through a shift towards less 

lucrative outpatient follow-up will have to be carefully 

assessed and weighed against better availability of 

beds and other resources for sicker patients in a 

revenue-oriented hospital environment 



Conclusion 

• 3) choosing the right test 

• reduction in radiation exposure to our patients by 

choosing the most efficient test for the individual 

patient 



Conclusion 

• 4) safe outcomes 

• 30 day all-cause and cardiac return visits to the ED 

were reduced substantially in patients who returned 

for testing compared to those who did not  


