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Chest pain accounts for more than 6.5 million visits
to the emergency department (ED) in the United States
(U.S.) annually." Diagnostic evaluation of chest pain in
the ED is challenging. While a majority of patients do
not have a cardiac etiology for their symptoms, chest
pain is the most common presenting symptom of coro-
nary artery disease (CAD), which is highly prevalent
and the leading cause of death for men and women in the
U.S.>* Therefore, a missed diagnosis of ischemic heart
disease can result in patient morbidity and mortality and
malpractice litigation.>> Accurate and efficient testing
for patients presenting to the ED with chest pain is
necessary to properly triage and treat these patients.

Positron emission tomography (PET) myocardial
perfusion imaging (MPI) has particular advantages in
this setting (Table 1). PET MPI has high diagnostic
accuracy, a relatively low radiation dose, and short
imaging time. In the COVID-19 era, it allows for the
enhancement of social distancing. Additionally, PET
MPI can quantify myocardial ischemia and infarction,
coronary calcium assessment, left ventricular ejection
fraction at rest and with stress, and myocardial blood
flow reserve. It would appear to be very advantageous to
have PET MPI available for the evaluation of ED
patients with chest pain.

In this issue of the journal, Shaukat Alj, et al present
findings from a single-center retrospective study aimed
at assessing the impact of PET MPI availability on the
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management of ED patients with non-acute coronary
syndrome (ACS) chest pain.® A total of 21,242 patients
presenting to the ED with non-ACS chest pain were
included. The authors found that the availability of PET
increased referrals for MPI over the time that PET was
available, and when PET was available, more patients
underwent PET as compared to SPECT MPI. The pro-
portion of patients undergoing coronary angiography did
not differ in the timeframe when PET was available
compared to not available; however, when PET was
available, median length of stay in the ED was shorter.
Patients undergoing PET MPI compared to SPECT were
less likely to have non-obstructive CAD on coronary
angiography and had less downstream testing in the
following 3 months.

There are a few important points to consider when
evaluating this study. First, while ED length of stay and
downstream testing are certainly important outcomes,
the authors were unable to include outcomes that are
most important to patients and providers—downstream
major adverse cardiovascular events. Although cost is
not a direct outcome in the current study, it can be
inferred that expenditure is less with PET given the
shorter ED length of stay and lower rates of downstream
testing. Second, the study presents all comers presenting
to the ED with chest pain who do not have ACS.
However, risk stratifying patients into low, intermediate,
and high pre-test likelihood of CAD is important in
selecting diagnostic testing and could provide valuable
insight to the authors’ findings.” Third, the study has
somewhat limited generalizability in the sense that PET
MPI is not widely available at all centers, although the
authors certainly provide a strong argument for
increased the availability of PET MPIL.

Other imaging modalities have been studied in the
ED setting. For example, in the Rule Out Myocardial
Infarction/Ischemia Using Computer Assisted Tomog-
raphy (ROMICAT-II) trial, early use of coronary
computed tomographic angiography (CCTA) was com-
pared to standard of care in patients presenting to the ED
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Table 1. Advantages of PET-CT MPI in ED
patients with possible ACS and intermediate risk

Shortens time to discharge compared with SPECT

Shorter exam/facilitates social distancing compared
to SPECT

Less downstream testing compared with SPECT

Greater accuracy and referring physician confidence
compared to SPECT

Better identification of high-risk disease than SPECT

Significant prognostic power from quantitative
coronary flow measurement

Lower radiation dose compared to most SPECT and
CCTA cases, especially in the obese

More likely to be informative in patients with known
CAD than CCTA

Fewer contraindicated cases than CCTA

with chest pain.® CCTA also resulted in reduced length
of stay; however, compared to the standard evaluation
group, downstream testing and radiation exposure were
higher in the CCTA group. This highlights two impor-
tant benefits of PET in the ED setting. First, the lower
radiation exposure with PET MPI is an advantage,
especially if patients are obese and lower dose SPECT
or CTA protocols are impractical. Second, due to its
diagnostic accuracy, providers have high confidence in
PET MPI findings. Shaukat Ali, et al demonstrated a
decrease in downstream testing following PET MPI and
showed a change in provider behavior associated with
access to PET, such that over the time that PET was
available there was an increase in referrals for testing.
ED providers need to be confident in the testing
modality chosen to feel secure in the subsequent man-
agement of the patient.

Recently the long awaited AHA/ACC/ASE/
CHEST/SAEM/SCCT/SCMR Guideline for the Evalu-
ation and Diagnosis of Chest Pain were published.” For
patients presenting to the ED with acute chest pain who
are at intermediate risk for CAD, anatomic or functional
testing is recommended. The study by Shaukat Ali, et al
highlights the benefits of PET MPI in this setting com-
pared to other cardiac testing. Additionally, the
guideline document highlights the importance of
patient-centered testing. With its high accuracy, less
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radiation exposure, and association with shorter length
of stay, PET MPI offers key benefits for the patient.
While Shaukat Ali, et al have laid the groundwork,
future study should compare cardiac testing in inter-
mediate-risk patients presenting to the ED with chest
pain.

For patients presenting to the ED with chest pain,
the right test at the right time leads to more efficient care
and ultimately, lower expenditures. This study is a good
example of the right test for the right patient at the right
time. PET MPI is highly accurate and efficient, and
providers have a high confidence in PET, making it an
ideal modality for evaluating many ED patients who
have chest pain.
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