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Pharmacological stress myocardial perfusion
imaging after an inadequate exercise stress test
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Regadenoson, an adenosine derivative, selectively
stimulates A2a receptors causing increased coronary
vasodilation and coronary blood flow, which can be used
for pharmacological stress myocardial perfusion imaging
(MPI). Regadenoson’s selective A2A affinity resulting in
fewer undesirable side effects compared to adenosine’s
Al, A2B, and A3 receptor binding has further elevated the
drug’s benefits over adenosine as proven by the Advance
MPI trial."* From all the commonly used vasodilators for
pharmacological stress MPI: regadenoson, dipyridamole,
and adenosine; regadenoson and adenosine are superior in
achieving maximum coronary vasodilation. The
advanced MPI trial showed regadenoson to be diagnos-
tically non-inferior to adenosine regardless of age, gender,
body mass index, and diabetes status. The trial further
went on to suggest that regadenoson was very well tol-
erated overall. FDA approved regadenoson for clinical
use in 2008, Currently, this is a widely popular nuclear
stress test agent over traditionally used agents.

Exercise and pharmacological stress MPI are
important non-invasive modalities for the detection of
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myocardial ischemia in patients with suspected or
known coronary artery disease (CAD).? Exercise is the
preferred modality for testing in patients who are able to
walk on a treadmill.* However, ambulatory patients who
are unable to exercise to an adequate workload (inability
to achieve 85% of maximum predicted heart rate and 5
metabolic equivalents or METs), are often converted to
pharmacological stress test. Converting a patient to
pharmacological stress test after an inadequate treadmill
exercise, while using older agents such as adenosine or
dipyridamole often results in delay and disruption of the
nuclear laboratory’s workflow and schedule delays
associated with the preparation of weight-based doses
and setting up of the infusion pump. Regadenoson is a
preferred agent for converting an inadequate exercise
stress test to pharmacological stress test given its
effortless nature.

Use of regadenoson allows nuclear labs to use it as
an add-on agent in patients who undergo exercise stress
test but fail to achieve the target heart rate or METSs. The
paper by Yang et al’ in this issue of the journal
demonstrates that regadenoson was the most commonly
used agent when patients with inadequate exercise stress
test were converted to pharmacological stress test. The
use and administration of regadenoson was not consid-
ered complex by the nuclear imaging centers’ staff and
most patients were successfully converted to pharma-
cologic stress test on the same day in the same session.
Unlike adenosine, which is administered as an infusion,
regadenoson is administered in a single intravenous
bolus of 0.4 mg using a prefilled syringe.® Regadenoson
does not require weight-based or creatinine clearance-
based dose adjustment, allowing for a seamless transi-
tion in select patients from exercise to pharmacological
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stress test. Friedman et al found regadenoson to be the
most efficient agent with the shortest total MPI testing
time.”

The EXERRT trial concluded that administering
regadenoson 3 min post-recovery in patients who failed
exercise stress test allowed the labs to proceed with
pharmacological stress test.® However, caution is
required in this regard as to not to proceed with phar-
macological stress in patients who develop evidence of
ischemia on treadmill exercise at a low workload.
Serious adverse events were rare in patients who were
converted to pharmacological stress with regadenoson
within 3 min of recovery following an inadequate
exercise stress test in this study. Two serious adverse
events (unstable angina in one and acute myocardial
infarction in one) in a study population of over 1100
patients in EXERRT trial were observed in those
patients who developed ST segment depression at a low-
level exercise, but were nevertheless converted to
pharmacological stress within 3 min of recovery.® One
should proceed with injecting the stress dose of radio-
tracer even at a low work-load in patients who develop
evidence of ischemia at a low workload, rather than
converting them to pharmacological stress. Ischemia
may be easy to detect in those who develop typical
symptoms of angina and ischemic ST segment changes.
However, it may be sometimes difficult to detect
ischemia in the absence of ST segment changes or in the
absence of typical anginal symptoms. The stress test
operator should remain vigilant about the possibility of
ischemia in patients who are unable to achieve adequate
workload on treadmill exercise, based upon the clinical
history and evaluation of the patient prior to performing
stress test. If in doubt about the induction of ischemia on
exercise, one should allow adequate recovery period for
at least 15-30 min after termination of exercise, before
converting the test to pharmacological stress with
regadenoson, to avoid developing severe life-threatening
ischemia in those with underlying severe CAD. In a
previous study comparing pharmacological stress MPI
with standard adenosine infusion with adenosine infu-
sion with concurrent low-level treadmill exercise in
patients with known or suspected CAD, the later
approach was well tolerated and resulted in a reduction
of non-cardiac side effects such as flushing and nausea
and an improved image quality, but resulted in a greater
extent of ischemia in those with CAD.”"!

Regadenoson is a well-tolerated and well-liked
agent for pharmacologic stress test by the patients.''
Overall, regadenoson allows for flexibility and ease in a
switch from exercise stress test to pharmacological
stress test in a user-friendly and efficient manner com-
pared to other agents in patients who are unable to
achieve an adequate workload on treadmill exercise.
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However, a rapid switch from treadmill exercise to
regadenoson should be limited to only those patients
who do not show any evidence of ischemia on treadmill
exercise, to avoid the possibility of severe ischemia with
superimposed pharmacological stress in these patients.
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