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CHOOSING WISELY®: THINGS WE DO FOR NO REASON

Things We Do for No Reason: Hospitalization for the Evaluation  
of Patients with Low-Risk Chest Pain

Christopher A. Caulfield, MD*, John R. Stephens, MD

Department of Internal Medicine, Division of Hospital Medicine, University of North Carolina School of Medicine, Chapel Hill, North Carolina.

The “Things We Do for No Reason” (TWDFNR) series reviews 
practices that have become common parts of hospital care but 
may provide little value to our patients. Practices reviewed in 
the TWDFNR series do not represent “black and white” con-
clusions or clinical practice standards, but are meant as a start-
ing place for research and active discussions among hospital-
ists and patients. We invite you to be part of that discussion.

Chest pain is one of the most common complaints 
among patients presenting to the emergency de-
partment. Moreover, at least 30% of patients who 
present with chest pain are admitted for observa-

tion, and >70% of those admitted with chest pain undergo car-
diac stress testing (CST) during hospitalization. Several clinical 
risk prediction models have validated evaluation processes for 
managing patients with chest pain, helping to identify those 
at a low risk of major adverse cardiac events. Among these, 
the Thrombolysis in Myocardial Infarction or HEART score can 
identify patients safe to be discharged with outpatient CST 
within 72 h. It is unnecessary to hospitalize all low-risk patients 
for cardiac testing because it may expose them to needless 
risk and avoidable care costs, with little additional benefit.

CLINICAL SCENARIO
A 60-year-old man with a history of osteoarthritis and depres-
sion presented to our emergency department (ED) with a 
1-month history of left-sided chest pain that was present both 
at rest and exertion. There were no aggravating or relieving 
factors for the pain and no associated shortness of breath, di-
aphoresis, nausea, or lightheadedness. He smoked a half pack 
of cigarettes daily for 5 years in his twenties. The patient was 
taking aspirin 81 mg daily and paroxetine 40 mg daily, which he 
had been taking for 10 years. There was a family history of cor-
onary artery disease in his mother, father, and sister. On exam-
ination, he was afebrile, with a blood pressure of 138/78 mm 
Hg and a heart rate of 62 beats/min; he appeared well, with no 
abnormal cardiopulmonary findings. Investigation revealed a 

normal initial troponin I level (<0.034 mg/mL) and normal elec-
trocardiogram (ECG) with normal sinus rhythm (75 beats/min), 
normal axis, no ST changes, and no Q waves. He was therefore 
admitted to the hospital for further evaluation.

BACKGROUND
Each year, >7 million patients visit ED for chest pain in the Unit-
ed States,1 with approximately 13% diagnosed with acute cor-
onary syndromes (ACSs).2 Over 30% of patients who present to 
ED with chest pain are hospitalized for observation, symptom 
evaluation, and risk stratification.3 In 2012, the mean Medicare 
reimbursement cost was $1,741 for in-hospital observation,4 
with up to 70% of admitted patients undergoing cardiac stress 
testing (CST) before discharge.5 

WHY YOU MIGHT THINK HOSPITALIZATION  
IS HELPFUL FOR THE EVALUATION  
OF LOW-RISK CHEST PAIN
A scientific statement by the American Heart Association in 
2010 recommended that patients considered to be at low risk 
for ACS after initial evaluation (based on presenting symp-
toms, past history, ECG findings, and initial cardiac biomark-
ers) should undergo CST within 72 h (preferably within 24 h) of 
presentation to provoke ischemia or detect anatomic coronary 
artery disease.6 Early exercise treadmill testing as part of an 
accelerated diagnostic pathway can also reduce the length of 
stays (LOS) in hospital and lower the medical costs.7 Moreover, 
when there is noncompliance or poor accessibility, failure to 
pursue early exercise testing in a hospital could result in a loss 
of patients to follow-up. Hospitalization for testing through 
accelerated diagnostic pathways may improve access to care 
and reduce clinical and legal risks associated with a major ad-
verse cardiac event (MACE).

WHY HOSPITALIZATION FOR THE  
EVALUATION OF LOW-RISK CHEST PAIN  
IS UNNECESSARY FOR MANY PATIENTS

Clinical Risk Prediction Models
When a patient initially presents with chest pain, it should be 
determined if the symptoms are related to ACS or some other 
diagnosis. Hospitalization is required for patients with ACS but 
may not be for those without ACS and those with a low risk of 
inducible ischemia. Clinical risk scores and risk prediction mod-
els, such as the Thrombolysis in Myocardial Infarction (TIMI) and 
HEART scores, have been used in accelerated diagnostic proto-
cols to determine a patient’s likelihood of having ACS. Several 
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large trials of these clinical risk prediction models have validated 
the processes for evaluating patients with chest pain.

The TIMI risk score, the most well-known model, assesses 
risk based on the presence or absence of 7 characteristics 
(Appendix 1). It should be noted that the patient population 
studied for initial validation of this model comprised high-risk 
patients with unstable angina or non-ST elevation myocardi-
al infarction who would benefit from early or urgent invasive 
therapy.8 In this population, TIMI scores of 0-1 are associated 
with low risk, with a 4.7% risk of ACS at 14 days.8 In another 
study of patients presenting to ED with undifferentiated chest 
pain and a TIMI score of zero, the risk of MACE at 30 days was 
approximately 2%.9

The HEART score is also used for patients presenting to ED 
with undifferentiated chest pain and assesses 5 separate vari-
ables scored 0–2 (Appendix 2). The original research gave a 
score of 2 to a troponin I level greater than twice the upper lim-
it of the normal level,10 whereas a subsequent validation study 
gave a score of 2 to a troponin I or T level greater than or equal 
to 3 times the upper limit of the normal level.11 Patients are 
considered at low, intermediate, and high risk based on scores 
of 0–3, 4–6, and 7–10, respectively.10,11 Backus et al. performed 
a prospective randomized trial of 2388 patients who presented 
to ED with chest pain to validate the HEART score and com-
pare it to the TIMI risk score. The HEART score performed bet-
ter than the TIMI risk score in low-risk patients, with TIMI scores 
of 0-1 and HEART scores of 0–3 having a 6-week MACE risk of 
2.8% and 1.7%, respectively.11 

A HEART pathway was developed that combines the HEART 
score with serial troponin I assays assessed at the time of ini-
tial presentation and approximately 3 h later.12 Mahler et al. 
randomized 282 patients presenting to ED with chest pain to 
either the HEART pathway or conventional care. Patients with 
low-risk HEART scores and an abnormal troponin I level were 
admitted for cardiology consultation, whereas discharge was 
recommended for those with low scores and a normal tropo-
nin I level. Despite nearly 20% of the study cohort having a 
history of myocardial infarction, percutaneous coronary inter-
vention, or coronary artery bypass grafting, approximately 40% 
of patients in the HEART pathway were identified as low risk, 
increasing early discharge rates by 21.3% and decreasing the 
average LOS by 12 h. No low-risk patient suffered a MACE 
within 30 days, and the HEART pathway had a sensitivity and a 
negative predictive value of approximately 99%.

Costs and Harms of Hospitalization  
for Cardiac Testing
Hospitalization carries measurable risks.13,14 Between 2008 and 
2013, Weinstock et al. evaluated the outcomes of patients pre-
senting with chest pain who were placed in an observation unit 
for suspected ACS.15 Low-risk patients were defined as those 
with normal ECGs (no ischemic changes), 2 negative troponin 
tests performed 60–420 min apart (no particular troponin assay 
specified), and stable vital signs. They identified 7266 patients 
who were considered to have low risk, among whom 4 (0.06%) 
had an adverse outcome in the hospital (eg, life-threatening 

arrhythmia, ST-segment elevation myocardial infarction, cardi-
ac or respiratory arrest, or death); 3 among the 4 patients had 
a cardiac-related adverse outcome. The overall risk of adverse 
outcomes due to cardiac causes was 1 in 2422 admissions 
(0.04%). The authors compared their results with the reported 
risk of 1 in 164 admissions for preventable adverse events con-
tributing to patient death during routine hospitalization (eg, 
medication or procedure errors).14 

Outpatient CST can be reliably and safely performed for 
patients with chest pain.16-18 There is no clear evidence that 
earlier CST leads to improved patient outcomes, and CST in 
the absence of acute ischemia (or ACS) increases the rates of 
angiography and revascularization without improvements in 
the rate of myocardial infarction.19-21 Given the costs of in-hos-
pital observation4 and the dubious benefits of providing CST 
for patients with low-risk chest pain, admitting all patients with 
low-risk chest pain exposes them to costs and harms with little 
potential benefit.

WHEN HOSPITALIZATION MAY BE REASONABLE  
TO EVALUATE LOW-RISK CHEST PAIN
Patients presenting with chest pain with either dynamic ECG 
changes or an elevated troponin level require hospitalization 
for further ACS diagnosis and treatment. When ACS cannot be 
clearly diagnosed at the initial evaluation, healthcare providers 
should use clinical risk prediction models to stratify patients. 
Those deemed to be at an intermediate or high risk by these 
models should be hospitalized for further evaluation, as should 
those at low risk but for whom access to outpatient follow-up is 
difficult (eg, those without health insurance).

WHAT YOU SHOULD DO INSTEAD  
OF HOSPITALIZATION FOR LOW-RISK  
CHEST PAIN
A complete history and physical examination, along with ECG 
and cardiac biomarker testing, are required for all patients pre-
senting with chest pain. Validated clinical risk prediction mod-
els should then be used to determine the likelihood of a cardi-
ac event. Fanaroff et al. reported that low-risk HEART scores of 
0–3 and TIMI scores of 0-1 gave positive likelihood ratios of 0.2 
and 0.31, respectively.22 Using a pre-test probability of 13%, as 
reported by Bhuiya et al.,2 the likelihood of ACS or MACE with-
in 6 weeks is 2.9% for patients with low-risk HEART scores and 
4.4% for those with low-risk TIMI scores.22 These risk predic-
tion models allow clinicians to provide a shared decision-mak-
ing plan with the patient and discuss the risks and benefits of 
in-hospital versus outpatient cardiac testing, especially among 
patients with access to appropriate outpatient follow-up.23 
Low-risk patients can be referred for outpatient testing within 
72 h, reducing hospitalization-associated costs and harms.

RECOMMENDATIONS
• Patients presenting with chest pain should undergo a com-

plete history taking and physical examination, as well as 
ECG and cardiac biomarker testing (eg, troponin I level at 
presentation and approximately 3 h later).
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• Clinical risk prediction models, such as TIMI or HEART 
scores, should then be used to determine the risk of MACE.

• Patients at a low risk may be safely discharged with outpa-
tient CST performed within 72 h.

• Patients at an intermediate or high risk of MACE should be 
hospitalized for further evaluation, as should those with low-
risk chest pain who are unable to attend follow-up for outpa-
tient CST within 72 h.

• Clinicians should provide a shared decision-making plan 
with each patient, taking care to discuss the risks and bene-
fits of in-hospital versus outpatient CST.

CONCLUSION
The risk of MACE should be assessed in all patients presenting 
to ED with low-risk chest pain to avoid unnecessary hospitaliza-
tion that exposes them to potential costs and harms with few 
additional benefits. If the risk scoring system was applied to 
the patient described in our original clinical scenario, he would 
have had a HEART score of 3 (ie, 1 point for a moderately sus-
picious history, 1 point for the age of 60 years, and 1 point for a 
positive family history) and a TIMI score of 1 (ie, 1 point for aspi-
rin use within past 7 days). Therefore, he could be stratified as 
having a low-risk presentation. With a second negative tropo-
nin I test at 3 h, discharge from ED with timely outpatient CST 
within 72 h would be an appropriate management strategy.

Do you think this is a low-value practice? Is this truly a “Thing We Do for No 
Reason”? Share what you do in your practice and join in the conversation online 
by retweeting it on Twitter (#TWDFNR) and liking it on Facebook. We invite you 
to propose ideas for other “Things We Do for No Reason” topics by emailing 
TWDFNR@hospitalmedicine.org.

Disclosures: The authors have no conflicts of interest relevant to this article to 
disclose.
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