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Background. Regadenoson is a selective adenosine receptor agonist. It is currently unclear if
the level of hyperemia differs between stress agents. We compared Myocardial Blood Flow (MBF)
and Myocardial Flow Reserve (MFR) response on CZT-SPECT Myocardial Perfusion Imaging
(MPI) to evaluate if dipyridamole and regadenoson could induce the same level of hyperemia.

Methods. 228 patients with dynamic CZT-SPECT MPI were retrospectively analyzed (66
patients stressed with regadenoson and 162 with dipyridamole) in terms of MBF and MFR. To
rule out confounding factors, two groups of 41 patients were matched for clinical characteristics
in a sub-analysis, excluding high cardiovascular risk patients.

Results. Overall stress MBF was higher in regadenoson patients (1.71 ± 0.73 vs. 1.44 ± 0.55
mL�min21�g21 for regadenoson and dipyridamole, respectively, p < .05). However, when con-
founding factors were ruled out, stress MBF (1.57 ± 0.56 vs. 1.61 ± 0.62 mL�min21�g21 for
dipyridamole and regadenoson, respectively, p = .88) and MFR (2.62 ± 0.77 vs. 2.46 ± 0.76 for
dipyridamole and regadenoson, respectively, p = .40) were not different between regadenoson
and dipyridamole.

Conclusions. Our results suggest that dipyridamole and regadenoson induce equivalent
hyperemia in dynamic SPECT with similar stress MBF and MFR in comparable patients. (J Nucl
Cardiol 2022;29:113–22.)

Key Words: Myocardial blood flow Æ Myocardial flow reserve Æ CZT-SPECT Æ
Regadenoson Æ Dipyridamole

Abbreviations

CAD Coronary artery disease

LAD Left anterior descending artery

LA Left atrium

LCx Left circumflex

LVEF Left ventricular ejection fraction

MBF Myocardial blood flow

MFR Myocardial flow reserve

MPI Myocardial perfusion imaging

RCA Right coronary artery

ROI Region of interest
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INTRODUCTION

During Myocardial Perfusion Imaging (MPI), phar-

macologically induced or exercise-induced stress

normally increases blood flow to the myocardium while

stress imaging is performed. The most common medi-

cations used in pharmacologically induced stress testing

are vasodilators, which increase blood flow in the

myocardium by stimulating adenosine receptors 1:

adenosine, dipyridamole, and regadenoson. Because

adenosine receptors are not specific of the myocardial

tissue, non-cardiac adverse events may be observed. Up

to 80% of patients will experience at least one adverse

event or discomfort regardless of the vasodilator used.1-3

Depending on severity, this may require reversal by

aminophylline injection.4

Regadenoson is a selective agonist of adenosine

A2A receptors approved for clinical use by the FDA in

2008 and by the European Medicines Agency in 2010.

Besides its simplicity of use with a single bolus injection

needed to obtain the maximum of efficacy (conversely

to dipyridamole and adenosine which require infusion of

a weight adapted dose), the ADVANCE MPI 1 and 2

trials proved that regadenoson was equally effective

regarding diagnostic and prognostic information and

better tolerated in head to head comparisons in the

general population.5-9

Regarding safety and tolerability, regadenoson has

been tested in a several populations with favorable

results because of its adenosine receptor subtype

selectivity.10-13

Hence, regadenoson has now become the most

commonly used vasodilator in the USA—where, based

on 2013 data, It holds an 84% of the vasodilator market

share 14—while its use is continuously expanding in

Europe. For example, in Germany in 2018, a pharma-

cological stress test was performed in 49% of SPECT

MPI: 23% used adenosine, 26% used regadenoson, and

less than 1% used dipyridamole or dobutamine.15

However, regadenoson is approximately 10 to 30 times

more expensive than dipyridamole or adenosine.

Assessment of Myocardial Blood Flow (MBF) and

Myocardial Flow Reserve (MFR) are used to explore

coronary microcirculation function and provide addi-

tional information over qualitative parameters from

conventional MPI for diagnosis and prognosis of

Coronary Artery Disease (CAD).16 Quantification of

MBF and MFR values is now technically feasible using

dynamic CZT-SPECT MPI with 99mTc-tetrofosmin,

with similar MFR compared to Positron Emission

Tomography (PET).17-20 Stress MBF can quantify the

level of hyperemia induced by pharmacological stress

agents. Goudarzi et al showed no difference between

regadenoson and dipyridamole in terms of stress MBF

and MFR on a retrospective PET study including 104

subjects.21 Regarding tolerance, patients in the regade-

noson group reported less severe symptoms and required

less aminophylline. Bravo et al also found comparable

results of stress MBF and MFR between regadenoson

and dipyridamole in patients with hypertrophic car-

diomyopathy.22 Johnson et al ,however, found that

regadenoson (with the standard timing protocol) only

achieved 80% of dipyridamole hyperemia (and 90% if

delaying radiotracer injection) when performing 2 phar-

macological stress on the same subjects.23

Since there are conflicting results regarding the

performance of both regadenoson and dipyridamole

agents to induce myocardial hyperemia we proposed to

compare their performance using CZT-SPECT MPI in a

retrospective study of patients with and without CAD

referred for MPI.

MATERIALS AND METHODS

Study Groups

We performed a bi-centric retrospective case con-

trol study. 242 patients were enrolled between June 2018

and February 2020. 14 were excluded for technical

issues or missing data. Among the 228 remaining

patients, hyperemia was achieved with regadenoson in

66 and with dipyridamole in 162 (Figure 1). Part of

them were enrolled in the CFR-OR trial (clinicaltrials.-

gov unique identifier NCT03586492). Every patient

received information and gave informed consent (writ-

ten consent for the CFR-OR trial participants). The

study protocol was approved by the Local and Regional

Ethics Committees (CPP Ouest III) and the procedures

were in accordance with the declaration of Helsinki.

Inclusion criteria were as follow: patients at least 18

years or older, referred for MPI, with or without history

of stable CAD, acute coronary syndrome, cardiomyopa-

thy or other heart disease. Exclusion criteria included

absolute common contraindication to vasodilators (sev-

ere hypotension, atrioventricular block 2nd or 3rd grade

and recent infarction), pregnancy or active breastfeed-

ing. Patients with specific dipyridamole contraindication

(asthma, chronic obstructive pulmonary disease (COPD)

or pulmonary arterial hypertension) were tested using

regadenoson. Patients with a 50% stenosis or greater on

at least one major coronary vessel (assessed by coronary

angiography or coronary computed tomography angiog-

raphy), elevated calcium score ([ 400) or history of

coronary stenting were considered CAD patients.

To avoid interfering effects of flow-limiting coro-

nary artery stenosis, we performed a subgroup analysis

including only low risk patients with no prior history of

CAD, normal regional myocardial perfusion, left
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ventricular ejection fraction (LVEF)[ 45% on MPI,

known coronary calcium score\ 400, absence of dia-

betes on insulin therapy, absence of severe renal disease

(estimated glomerular filtration rate\ 60 mL�min-1),

and absence of any other significant systemic disease.

Because of regadenoson cost, more procedures using

dipyridamole are performed in our centers. The dipyri-

damole subgroup was selected to match the regadenoson

subgroup for clinical variables including age, sex

distribution, body mass index (BMI), cardiovascular

risk factors including hypertension, active smoking,

hyperlipidemia, and obesity.

The matching process was performed on an indi-

vidual basis. Each subject who had received

regadenoson was matched as closely as possible with a

subject from the large available group of dipyridamole

patients.

Tables 1 and 2 summarize the characteristics of

both final patient’s groups.

Figure 1. Study flow chart. MPI, Myocardial Perfusion Imaging; CAD, coronary artery disease;
LVEF, left ventricular ejection fraction.
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SPECT Images Acquisition

All patients underwent a 1-day stress/rest protocol.

They were asked to refrain from caffeine and methylx-

anthine-containing substances/drugs for at least 12 h and

from beta blockers 48 h before their scans if asked by

the cardiologist in accordance with European recom-

mendations.24 SPECT data were acquired in list mode

using the same Discovery NM530c cardiac CZT camera

(General Electric Healthcare, Haifa, Israel) in both

centers. For stress imaging, an initial dose of approx-

imately 37 MBq of 99mTc-tetrofosmin was used to

position the patient’s heart within the field of view. A

pharmacological stress was then performed with an

injection of regadenoson (400 lg) or with a dipyri-

damole perfusion (0.56 mg�kg-1),25 followed by the

injection of 250 MBq of 99mTc-tetrofosmin, delivered

by a rapid hand injection at hyperemia peak and flushed

by 50 mL of saline to ensure consistent delivery of a

tight bolus. 99mTc-tetrofosmin injection was performed

10-20 s after the bolus of regadenoson as mentioned in

the package insert 26 or 4 min after the beginning of the

dipyridamole perfusion. Three hours later, for rest

imaging, a bolus of 500 MBq of 99mTc-tetrofosmin

was injected using the same technique. Our procedure is

summarized in Figure 2.

Table 1. Overall clinical characteristics and myocardial flow and reserve results

Dipyridamole
(n = 162)

Regadenoson
(n = 66)

p
value

Gender (female/male) 87/75 35/31 1

Age (years) 67.82 ± 10.47 69.23 ± 8.74 .34

BMI (kg�m-2) 28.56 ± 5.46 29.28 ± 6.17 .39

Resting LVEF (%) 68.01 ± 12.58 66.53 ± 11.54 .41

Hemodynamics parameters

Baseline HR (bpm) 67 ± 16.5 72 ± 12.9 .49

Hyperemic HR (bpm) 82 ± 14.6 91 ± 15.8 .17

Baseline systolic BP (mmHg) 154 ± 27.6 154 ± 20.3 .93

Hyperemic systolic BP (mmHg) 143 ± 30.4 146 ± 23.7 .79

Baseline diastolic BP (mmHg) 80 ± 17.6 79 ± 9.6 .92

Hyperemic diastolic BP (mmHg) 72 ± 14.8 74 ± 10.3 .64

Baseline RPP (mmHg�min-1) 10425 ± 3387 11054 ± 2744 .62

Hyperemic RPP (mmHg�min-1) 11788 ± 3652 13411 ± 3649 .29

Cardiac risk factors (%)

Hypertension 105 (65) 41 (62) .81

Dyslipidemia 103 (64) 39 (59) .63

Smoking 30 (18) 19 (29) .12

Family history of CAD 28 (17) 7 (11) .28

Diabetes mellitus 73 (45) 16 (24) .005

Cardiovascular treatment at time of evaluation

(%)

24 (15) 12 (18) .67

Patients with CAD (%) 27 (17) 11 (17) 1

Overall flow results

Stress MBF (mL�min-1�g-1) 1.44 ± 0.50 1.71 ± 0.73 .01

Rest MBF (mL�min-1�g-1) 0.63 ± 0.26 0.70 ± 0.32 .28

MFR 2.46 ± 0.87 2.64 ± 1.02 .36

CAD stress MBF (mL�min-1�g-1) 1.24 ± 0.44 1.70 ± 1.05 .30

CAD MFR 2.01 ± 0.76 2.77 ± 1.61 .27

No CAD stress MBF (mL�min-1�g-1) 1.48 ± 0.51 1.71 ± 0.66 .03

No CAD MFR 2.55 ± 0.86 2.61 ± 0.87 .82

LVEF, left ventricular ejection fraction; HR, heart rate; BP, blood pressure; RPP, rate pressure product; MBF, myocardial blood flow;
MFR, myocardial flow reserve; CAD, coronary artery disease
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SPECT Images Analysis

All images were reconstructed using the following

parameters: OSEM 2 iterations and 10 subsets, Butter-

worth filtering order 5, cutoff 0.5 cm-1. We did not

apply attenuation correction and scatter correction.

MPI were visually assessed using a 17-segment

model on a Xeleris workstation (General Electric

Healthcare, Haifa, Israel). MPI was considered abnormal

in case of reversible or irreversible defect extending on

at least 1 segment out of 17, akinesia or transient left

ventricular dilation.

Dynamic imaging data were analyzed using Corri-

dor 4DM software (INVIA, Ann Arbor, MI, USA).

SPECT data were re-binned into 20 frames consisting of

12 9 10-s and 8 9 30-s frames. Left ventricle (LV)

endocardial and epicardial surfaces were algorithmically

estimated from summed myocardial images beyond the

2-min mark. A midwall surface was divided into 460

polarmap sectors, where LV myocardial tissue Time

Activity Curves (TACs) were nearest neighbor sampled

at the center of each sector across all time frames.

Global and regional TACs (Left Anterior Descending

Table 2. Clinical characteristics and myocardial flow and reserve results in matched patients without
prior history of CAD, diabetes, and with normal MPI and LVEF

Dipyridamole
(n = 41)

Regadenoson
(n = 41)

p
value

Gender (female/male) 23/18 21/20 .82

Age (years) 69.34 ± 10.92 71.83 ± 7.65 .20

BMI (kg�m-2) 26.84 ± 4.88 28.04 ± 6.42 .37

Resting LVEF (%) 69.76 ± 11.85 68.32 ± 9.52 .53

Cardiac risk factors (%)

Hypertension 25 (61) 29 (71) .48

Hyperlipidemia 24 (58) 22 (54) .82

Smoking 11 (27) 12 (29) 1

Family history of CAD 6 (15) 4 (10) .74

Cardiovascular treatment at time of evaluation

(%)

3 (7) 5 (12) .71

Flow results

Stress MBF (mL�min-1�g-1) 1.57 ± 0.56 1.61 ± 0.62 .88

Rest MBF (mL�min-1�g-1) 0.65 ± 0.32 0.71 ± 0.35 .41

MFR 2.62 ± 0.77 2.46 ± 0.76 .40

LVEF, left ventricular ejection fraction; MBF, myocardial blood flow: MFR, myocardial flow reserve; CAD, coronary artery disease

Figure 2. One day stress/rest Tc-99m-tetrofosmin dynamic myocardial perfusion imaging
protocol.
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artery (LAD), Left Circumflex (LCx), Right Coronary

Artery (RCA)) were averaged from the polarmap sector

TACs. MFR analysis used blood sampling by averaging

a 3D box-shaped Region Of Interest (ROI) within the

LV/Left Atrium (LA) blood pool, localized in the LA in

the short axis and centered at the basal valve plane along

the long axis, across all time frames. The size of the ROI

was two pixels wide in the short axis and 30 mm long in

the long axis to sample both the LV and LA cavities.27 A

net retention model proposed by Jeffrey Leppo 28 and

Yoshida 29 was used to calculate the retention rate R

according to the following equation:

R ¼ MBF� E ¼
1

PV�ðt3�t2Þ

R t3
t2 PðtÞ � Sm� Ca(tÞdt

ðCFÞ
R t1
0
CaðtÞ � Sb� P(tÞdt

In this equation, MBF is the myocardial blood

flow, E is the extraction fraction, P(t) is the total

myocardial tracer concentration or tissue TAC, Ca(t) is
the arterial concentration of the tracer or blood TAC

and PV is the partial volume value (set to 0.6). The

Correction Factor (CF) for myocardial density was set

to 1. Sm is the spillover from the blood pool activity to

the myocardium estimated from compartmental analy-

sis, and Sb is the spillover from the myocardium to the

blood pool activity which can be set to 0 assuming the

spillover is negligible. Integration limit t1 denotes the

end of the blood pool phase, at 1 min, while t2 and t3

denote integration limits of the average tissue activity,

typically from 1 min to 2 min. The integration limits

are adjusted to the peak of the blood TAC. The

extraction fraction from the retention equation (E) is

based on the Renkin-Crone model used by Leppo,28

with parameters A = 0.874 and B = 0.443:

E ¼ 1� A � e � B
MBF

� �

Statistical Analysis

Continuous variables are presented as means ± s-

tandard deviation (SD). Gaussian distribution was

assessed using D’Agostino-Pearson normality test.

The Student’s t test for unpaired data was adopted for

the global analysis and Mann-Whitney test was used

when normality test wasn’t passed. Chi-square test

was applied for categorical data. In the subgroup

analysis continuous variables were compared with the

paired student’s t test. Fischer test was used to

compare nominal qualitative variables. Wilcoxon

matched pairs signed rank test was used when

normality test wasn’t passed. p\ .05 was considered

statistically significant. All analysis was performed

using Prism 8.4.1.30

RESULTS

Overall Analysis

228 patients were analyzed.162 patients underwent

a dipyridamole stress test, and 66 patients a regadenoson

stress test. These two groups were comparable regarding

age, gender, BMI, cardiovascular risk factors except

diabetes, and hemodynamic parameters (Table 1). There

were significantly more diabetic patients in the dipyri-

damole group.

Global rest MBF was 0.63 ± 0.26 in the dipyri-

damole group and 0.70 ± 0.32 in the regadenoson group,

with no statistical difference (p = .28). Stress MBF was

lower with dipyridamole than with regadenoson,

1.44 ± 0.50 and 1.71 ± 0.73, respectively (p = .01).

MFR was not significantly different between the dipyri-

damole and the regadenoson groups, 2.46 ± 0.87 and

2.64 ± 1.02 ,respectively (p = .36) (Table 1).

The two groups were comparable in terms of

patients suffering from CAD. There was no significant

difference in terms of stress MBF and MFR between

dipyridamole and regadenoson in patients suffering from

CAD (treated or not), but this result is subject to a small

number of patients with CAD in the regadenoson group

(n = 11). However, in patients with no evidence of

CAD, there was still a higher stress MBF value in the

regadenoson group (1.71 ± 0.66) than in the dipyri-

damole group (1.48 ± 0.51) similar to what was

observed in the overall population (p = .03).

There was no significant correlation between hemo-

dynamic parameters and stress MBF in both groups. In

the dipyridamole group, stress MBF was not correlated

either with RPP (r = .13; p = .69) or heart rate at peak

(r = .49; p = .11). In the regadenoson group stress MBF

was neither significantly correlated with RPP (r = .07;

p = .82) nor with heart rate at peak (r = - .05; p = .89).

There was a little more pathological MPI in the

dipyridamole group (2 out of 66 in the regadenoson

group (3%) and 17 out of 162 in the dipyridamole group

(10%)), but this difference wasn’t statistically significant

(p = .11).

Matched patients without history of CAD

41 patients without prior history of CAD or high

risk of CAD were analyzed. These two groups excluded

diabetic patients and were comparable in terms of age,

gender, BMI, cardiovascular risk factors and cardiovas-

cular treatments at the time of evaluation.

There was no significant difference in terms of

stress MBF (1.57 ± 0.56 for dipyridamole vs.

1.61 ± 0.62 for regadenoson; p = .88), rest MBF

(0.65 ± 0.32 for dipyridamole vs. 0.71 ± 0.35 for
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regadenoson; p = .41) and MFR (2.62 ± 0.77 for dipyri-

damole vs 2.46 ± 0.76 for regadenoson; p = .40)

(Table 2).

DISCUSSION

Regadenoson is often used for its simple adminis-

tration 31,32 and its high tolerability profile 33-35, while

dipyridamole is favored for its better cost-effectiveness

ratio, with comparable results for qualitative SPECT

MPI.36-39

In our study, regadenoson stress test seemed to

result in higher stress MBF values in our global

population. However, there was no difference of quan-

titative MPI parameters such as stress MBF and MFR

between dipyridamole and regadenoson in a subgroup of

patients without prior history or high risk of CAD.

Quantitative effects of regadenoson have already

been explored with different modalities. In a dog model,

intravenous bolus injection of regadenoson caused a

dose-dependent increase in MBF comparable to that

produced by adenosine infusion.31 Another dog study

showed similar data; regadenoson and adenosine caused

a dose-dependent increase in MBF, with non-statisti-

cally different maximal values between the 2 drugs

although regadenoson was 100 9 more potent than

adenosine.33 A Cardiovascular Magnetic Resonance

(CMR) study conducted by Vasu et al on a small

number of healthy patients with a crossover design

found equivalent effects of regadenoson and adenosine

on MBF and MFR both being superior to dipyri-

damole.40 DiBella et al showed in another crossover

study with 30 patients using CMR, that regadenoson and

adenosine produced the same vasodilation.41 In several

coronary angiography flow measurements studies using

invasive catheter-based fractional flow reserve, it has

been shown that regadenoson could provoke an equiv-

alent hyperemia compared to usual vasodilators.42-44

Goudarzi et al in a retrospective 82Rb-PET study,

showed on 104 patients that MFR and stress MBF were

equivalent when using dipyridamole or regadenoson.21

A crossover PET study with the same imaging modality

showed that regadenoson achieved only 80% of dipyri-

damole hyperemia following the recommended timing

sequence 26 maximized to 90% when delaying radio-

tracer injection.23

Altogether, these results are consistent with our

findings. In our overall analysis stress MBF is higher

when regadenoson is used. This difference could be

explained by the higher number of diabetic patients in

the dipyridamole group (p = .005). Many studies

showed a higher prevalence of impaired MFR in patients

with diabetes compared with those without diabetes.45,46

This might be explained because diabetic patients have

more CAD but also more coronary microvascular

dysfunction. In our study, patients suffering from CAD

stressed with regadenoson tend to have similar stress

MBF and MFR values than patients without CAD and

have considerable variability. This might be due to a

very small number of patients with previous CAD

history stressed using regadenoson (n = 11), including

both patients with revascularization procedures and

optimal therapies and also patients with authentic

ischemia, limiting its interpretation and explaining the

higher variability compared to other results. However,

patients with CAD stressed with dipyridamole (n = 27)

seemed to have lower stress MBF and MFR results,

when compared to patients without evidence of CAD.

We reported a little more pathological MPI in the

dipyridamole group, but this might be explained by the

higher number of diabetic patients and of patients with

previous history of CAD.

When adjusting on confounding factors, in the sub-

analysis of patients with a low probability of CAD, we

did not find any significant difference between stress

MBF induced by regadenoson and dipyridamole. In this

sub-population and because of their higher probability of

reduced MFR as mentioned before, diabetic patients

were excluded. Thus, our data suggest that regadenoson

has similar performances to dipyridamole to achieve

maximum coronary vasodilation. To our knowledge, the

present study is the first to investigate the quantitative

flow response to regadenoson in SPECT.

Our MFR values are in the same range as previous

SPECT studies, with mean global MFR values of

2.18 ± 0.83, 2.44 ± 0.7 and 2.84 ± 0.81, respectively,

for Giubbini et al19, Acampa et al20, and Agostini et al18.

Our stress MBF values are consistent with those

reported by Fang et al with mean stress MBF of

1.77 ± 0.4647, while results from previous works are

quite heterogeneous. Some reported lower values, with

stress MBF of 1.11 [Interquartile range (IQR), 1.00-

1.26] for Nkoulou et al17 0.67 [IQR, 0.55-0.81] for

Zavadovsky et al48 Other authors reported higher values,

with stress MBF of 3.18 ± 0.95, 2.40 ± 0.7 and

2.3 ± 0.97 for Agostini et al18 Acampa et al20 and

Giubbini et al19 These differences could be explained by

a lack of standardization of flow measurement tech-

niques leading to great a variability of stress MBF

results. The variability being less significant for MFR

results, as described with 82Rb-PET.49 Agostini et al for

example used the same software but performed their

acquisitions on a D-SPECT camera (Spectrum Dynam-

ics Medical, Caesarea, Israel); Giubbini et al used the

same camera and the same software, but applied motion

correction that requires a manual contouring. In our

study we chose not to apply motion correction as this is

not an automatic tool and could be considered as an
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additional bias. Instead, we placed the vascular ROI box

closer to the septum, to minimize the lateral wall motion

effect.

Our protocol uses a dose of tracer of 250 MBq and

500 MBq for stress and rest acquisition, respectively,

which is quite consistent with the previous dynamic

SPECT studies: Giubbini et al injected 185 MBq and

370 MBq, respectively, at stress and rest 19; Acampa

et al reported 155 MBq and 370 MBq, respectively, at

stress and rest 20; however, Agostini et al injected 3

MBq�kg-1 at rest and 9 MBq�kg-1 at stress, like

Nkoulou et al (330 MBq and 990 MBq for their

injections), resulting in higher doses.17,18

We also chose not to apply attenuation correction

(AC) because most of CZT-SPECT cameras are not

equipped with computed tomography scanner, so it may

not be routinely applicable. Furthermore, in our expe-

rience stress MBF values are lower with AC than

without AC but MFR remains equivalent.50 Giubbini

et al also reached the same conclusion in their study.19

Wells et al51, however, did not find significant differ-

ences between MBF and MFR with or without AC.

However, our study has some limitations that need

to be acknowledged. First this was an observational and

retrospective study. Second, the subgroup analysis was

performed on patients referred for CAD screening, most

of them having mild CAD risk and at least one

cardiovascular risk factor which may have interfered

with stress MBF. Third, side effects were not recorded in

this study because of the large amount of previously

published studies showing the great tolerability profile

of regadenoson; although a recent study suggesting more

frequent but less severe side effects induced by

regadenoson challenged this general agreement.52 We

just did not notice any major adverse event. Fourth, the

small number of patients in each group strongly limits

the conclusion of our study.

In addition, due to dipyridamole contraindications

we might have more COPD patients in the regadenoson

group. A meta-analysis showed that COPD patients have

a 2-3 fold increased risk of cardiovascular disease

compared to age-matched controls when adjusted for

cigarette smoking,53 but as those potential COPD

patients are in the regadenoson group, this might not

interfere as we reported higher values of stress MBF in

the regadenoson group. Moreover, we did not perform

any correction of hemodynamic parameters as they were

not significantly different between the two groups.

Finally, though it could be considered as the gold

standard, we did not compare our results to PET because

PET MFR remains of high cost and difficult access in

our country.

NEW KNOWLEDGE GAINED

MPI quantitative parameters (stress MBF and MFR)

are comparable whether pharmacological stress is per-

formed using regadenoson or dipyridamole in low risk

patients.

CONCLUSION

In this retrospective study, regadenoson stress test

seemed to result in higher stress MBF values in our

general population of patients referred for MPI. How-

ever, dipyridamole and regadenoson induced equivalent

hyperemia with similar stress MBF and MFR in a

subgroup of low CAD risk patients. Confirming these

results in a larger prospective and randomized trial is

warranted.
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