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Before beingmarketed a new pharmaceutical requires approv-
al by regulatory agencies both in Europe and in the US to
ensure that it is safe and effective. Animal and clinical trials
are needed to test safety and effectiveness. However,
postmarketing pharmacovigilance leads to a better under-
standing of the properties of a pharmaceutical that allows re-
assessment of its clinical value and a better understanding of
its adverse effects and unexpected pharmacological effects.

Dipyridamole is currently used in many countries for stress
imaging for its ability to determine coronary flow maldistri-
bution as well as to induce myocardial ischaemia due to hor-
izontal and vertical coronary steal. However, in the 1960s
dipyridamole was administered to patients with ischaemic
heart disease because of its powerful vasodilator activity.
Griep [1] and Gaddy [2] found that dipyridamole is useful in
the treatment of angina, and in a double-blind study
Leiberman and Guglielmelli [3] demonstrated a statistically
highly significant benefit in patients with cardiac failure and
improvement in angina. How is it possible (as we now clearly
know) that dipyridamole is effective in producing rather than
in relieving myocardial ischaemia? While these results were
not confirmed by other authors [4], in the same years several
other investigators documented the antiplatelet and antithrom-
botic activity of dipyridamole [5, 6]. Therefore we now accept
that the positive prognostic activity is not related to the

vasodilator effect for which dipyridamole was introduced in
clinical practice but to different pharmacological properties.

In the present issue of the EJNMMI, Andrikopoulou et al.
[7] found that heart rate response to regadenoson during serial
myocardial perfusion imaging (MPI) is an independent prog-
nostic predictor beyond the perfusion pattern. Although the
study was retrospective, the patient sample size seems to have
been large enough to ensure clinical value. Regadenoson was
the first selective A2A adenosine receptor agonist licensed for
radionuclide myocardial perfusion imaging in adult patients.
After bolus administration heart rate increases independently
of changes in blood pressure, suggesting direct sympathomi-
metic activation [8]. The effect of regadenoson on heart rate
seems to be independent of vasodilatation as aminophylline
reverses the coronary vasodilator effects of regadenoson, but
not the increase in heart rate [9].

Exercise vasodilator stress testing is still preferred in com-
bination with MPI as it provides important information in
addition to perfusion variables such as exercise capacity and
tolerance, blood pressure response (both decline and excessive
increase), presence and degree of symptoms, time to symptom
appearance, and ECG modifications during exercise and re-
covery. All these variables affect prognostic stratification and
they can help nuclear cardiologists report stress MPI studies.

Iqbal et al. [10] have demonstrated that a blunted heart rate
response to vasodilator stress is independently associated with
an increased risk of cardiac events and overall mortality in
patients with normal vasodilator MPI findings, and similar
results have been found, although to a different degree, for
adenosine as well as for regadenoson. Andrikopoulou et al.
[7] report that patients with blunted heart rate response to
vasodilator stress had a short-term (less than 40 months) in-
creased risk of cardiac events and overall mortality and inter-
estingly this information is not contained in the analysis of
traditional markers of myocardial ischaemia by MPI.
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For the second time vasodilators employed in nucle-
ar imaging show the dark side of the moon. The prog-
nostic value of dipyridamole is related to its antithrom-
botic activity rather than its vasodilatory properties,
and the prognostic value of regadenoson, at least for
short-term adverse event prediction, is related to its
direct sympathomimetic activity on heart rate rather to
its vasodilatory properties and ability to induce blood
flow maldistribution and myocardial ischaemia. Confirmation
in prospective studies is needed especially to determine
if the finding of a high prognostic value of a blunted
heart rate response to regadenoson (and adenosine) was
somewhat biased by the high prevalence of diabetes
among the populations of both studies (48 and 37 %,
respectively) [7, 10]. Autonomic neuropathy of diabetic
patients could play a role in blunted heart rate response to
regadenoson.

Pharmacological stress testing with vasodilators is
frequently adopted in patients who cannot discontinue
therapy with β-blockers for clinical reasons and in
whom the possibility of reaching a submaximal exercise
stress test would be critical. Metoprolol and β-adrenergic re-
ceptor blockers inhibit the regadenoson-induced increase in
heart rate without affecting the change in blood pressure [8].
Therefore, if these results can be confirmed, the stress test
procedure with vasodilators should be modified and β-
blocker treatment should also be discontinued in pharmaco-
logical stress testing in order to add prognostic information to
the MPI variables.

Finally, the lesson we can learn from the study by
Andrikopoulou et al. is that nuclear cardiologists are not
experts in the technical aspects of imaging but physi-
cians who should consider the complexity of all aspects,
expected and unexpected, of stress MPI in order to de-
fine the risk profile of patients with suspected or proven
ischaemic heart disease.
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