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In nuclear cardiology the pharmacological stressors

have been extensively used in all those conditions in

which physical stress test is not indicated. The most used

medications for stress myocardial perfusion imaging

(MPI) are vasodilators, which carry out their role of

activating adenosine receptors and consequently

increasing myocardial blood flow.1 Adenosine activates

all four receptor subtypes (A1, A2A, A2B and A3).
1 A2A

receptors are the subtype that mediates the coronary

vasodilator effect, whereas the other subtypes are loca-

ted in different organs and are responsible for the

majority of the adverse side effects such as mast cell

degranulation, bronchoconstriction (A2B and A3), and

negative chronotropic and inotropic effect (A1).

Dipyridamole has the longest history of use among all

the vasodilators with consistent data available in the

literature referencing its use in MPI.2 Dipyridamole acts

on all adenosine receptor subtypes and it has a longer

half-life as compared to adenosine, but it may lead to

undesirable side effects: flushing, headache, dizziness,

hypotension, and atrio-ventricular block. Thus, amino-

phylline may be required (125-250 mg) in order to

reduce adverse symptoms of prolonged duration.

Recently, regadenoson has been introduced in clinical

practice as a selective stimulator of A2A receptors,

which determine coronary vasodilation limiting the side

effects. Regadenoson has several advantages, such as the

easy administration modality (bolus in standardized dose

of 0.4 mg, regardless of body weight)3 and its good

tolerability profile in all patients, especially in those

affected by chronic obstructive pulmonary disease,

which may contraindicate other vasodilators.4 It has

been demonstrated that regadenoson MPI provides

comparable results for detecting reversible defects as

compared to a standard adenosine infusion, without

serious drug-related side effects.5 After a single bolus

infusion, hyperemia is maintained significantly longer

than with adenosine facilitating radionuclide distribution

for MPI studies. Regadenoson has also been compared

to dipyridamole in various studies evaluating diagnostic

performance of quantitative perfusion and functional

findings using both single-photon emission computed

tomography (SPECT) and PET6,7 showing an equiva-

lency in the identification of perfusion defects.

In the last decades, cardiac PET using different

pharmacologic agents has been used to calculate

myocardial blood flow (MBF) and myocardial perfusion

reserve (MPR), providing additional diagnostic and

prognostic information in different MPI clinical appli-

cations.8–10 The effects on MBF of different vasodilators

by PET have also been evaluated. Koenders et al.11

found a regadenoson-induced myocardial creep on

dynamic 82-Rubidium (82Rb) PET MBF quantification,

probably due to increasing respiration and lung volume

and thereby to the repositioning of the diaphragm and

heart after the induction of the stressor. This motion may

affect MBF quantification, especially in right coronary

artery (RCA) territory. Johnson and Gould12 evaluated

hemodynamic parameters and MBF comparing dipyri-

damole and regadenoson hyperemia by cardiac 82Rb

PET. They demonstrated that standard infusion of

regadenoson achieved approximately 80% of absolute

stress flow and myocardial perfusion reserve obtained

with dipyridamole. However, delaying radionuclide

injection about 55 s after the start of the regadenoson
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bolus increases MBF to 90% of dipyridamole level.

Thus, it emerged that from basic pharmacological and

physiological principles, the timing of radiotracer

injection after the regadenoson bolus affected the degree

of observed hyperemia.12 On the contrary, in a retro-

spective observational study, Goudarzi et al.13 compared

the two vasodilators in patients referred to 82Rb PET/CT

and who were matched for clinical profile, coronary risk

factors, and baseline hemodynamics. Their results sug-

gested that regadenoson increases absolute MBF at a

level similar to the prior standard dipyridamole. More-

over, lack of weight adaptation of the regadenoson dose

in clinical practice does not seem to influence the

magnitude of flow increase. Recently, the introduction

of novel dedicated cadmium-zinc-telluride (CZT) cam-

eras has led to the opportunity to measure MBF also

with SPECT imaging. Several studies have shown that

quantification of MBF and MPR values assessed by

CZT-SPECT imaging are comparable to PET.14,15

However, no data are available about the effects on

myocardial hyperemia of different vasodilators by CZT-

SPECT. In the current issue of the Journal, Brama et al.

compared retrospectively MBF and MPR values by

using CZT-SPECT, using regadenoson in 66 patients

and dipyridamole in 162 patients. A subgroup analysis

was also performed in a matched patient population

(N = 82) at low risk of coronary artery disease (CAD),

without prior history of CAD, diabetes, and with normal

MPI and left ventricular ejection fraction. All patients

were injected with 250-500 MBq stress-rest 99mTc-

tetrofosmin. In the overall population, regadenoson and

dipyridamole groups were comparable according to

clinical characteristics (gender, age, BMI, cardiac risk

factors) and hemodynamic parameters (baseline and

hyperemic heart rate, baseline, and hyperemic systolic

and diastolic blood pressure). Of note, dipyridamole

group had a significantly higher percentage of patients

with diabetes mellitus. No significant difference in per-

fusion defect was found between regadenoson and

dipyridamole patients at visual analysis and no infor-

mation about semi-quantitative analysis of perfusion

imaging was given in order to analyze defect extension

and severity. Rest MBF and MPR values were compa-

rable between the two groups, whereas stress MBF

values were significantly higher in regadenoson patients.

This result may be affected by the higher number of

diabetic patients in the dipyridamole group. In fact,

diabetic subjects have lower values of hyperemic MBF16

due to the microvascular dysfunction diabetes-related

and this finding seems to be independent from the type

of vasodilator used. In the subgroup analysis of matched

patients at low risk of CAD, no significant difference

was found in stress MBF, rest MBF, and MPR between

dipyridamole and regadenoson group, suggesting that

differences found in the overall analysis were maybe

related to a patient’s selection bias. This study for the

first time provides interesting data comparing regade-

noson and dipyridamole by CZT camera. However,

more studies in larger patient population and using

standardized parameters (infusion dose and semi-quan-

titative analysis) are needed to fully understand the

optimal use of new CZT cameras. Thus, we need to see

further, remembering that robust data on prognostic

significance of MBF and MPR measurements obtained

by CZT-SPECT imaging, are still lacking. The better

understanding of myocardial hyperemia measurements

by CZT cameras could be considered as mandatory to

optimize the clinical use of MBF and MPR evaluation in

all clinical settings. Since the vasodilator agents differ

greatly also in terms of cost, infusion duration, and side

effect profile, the key diagnostic question for quantifi-

cation of flow remains the degree of hyperemia.

Prospective and randomized trials could be useful for

highlighting which pharmacological stress testing is the

best for MPI by CZT cameras, with special focus on

dynamic acquisitions, which are expected to become a

more and more important tool in routine clinical

practice.
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