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Many patients suffering from a chronic lung disease

may also have coronary artery disease (CAD) due to

shared comorbidities between lung disease and

atherosclerosis.1 In particular, these diseases share

common risk factors, most notably smoking. Lung

transplantation is a treatment option for advanced lung

disease.2 Lung transplantation is a complex therapy with

a significant risk of perioperative morbidity and mor-

tality.2–4 Therefore, it is important to consider

comorbidities influencing surgical risk, including

CAD.2–4 Cardiovascular disease accounts for 12% of

deaths in the first 30 days after lung transplantation and

about 7% of deaths in the long-term.5 Almost half of the

patients considered for lung transplantation have some

degree of CAD.6,7 CAD associated with significant

myocardial ischemia remains a relative contraindication

for lung transplantation in the recent consensus state-

ment for patient selection.2

The role of myocardial perfusion imaging (MPI) in

preoperative risk assessment in patients undergoing

major non-cardiac surgery has been evaluated in several

studies.3,4 The studies show that moderate to large

reversible perfusion defects, which reflect myocardial

ischemia, carry an increased risk of perioperative car-

diac death or myocardial infarction. An abnormal MPI

study is associated with a high sensitivity for detecting

patients at risk for perioperative cardiac events. Several

meta-analyses have shown the clinical utility of phar-

macological stress testing in the preoperative evaluation

of patients undergoing non-cardiac surgery.

Performing a stress test in patients with an under-

lying lung disease requiring evaluation of CAD may be

challenging.8 Not only are such patients often unable to

reach sufficient increases in heart rate and blood pres-

sure via exercise protocols, but also the use of

pharmacologically induced stress is a concern to

physicians due to the risks associated with the available

stress agents. The two most commonly used vasodilatory

agents, adenosine and dipyridamole, may cause bron-

choconstriction mediated by adenosine receptors A2B

and/or A3, which is a particular concern to physicians

testing patients with asthma or chronic obstructive pul-

monary disease (COPD).8,9 In addition to non-invasive

testing, this relates to invasive functional evaluation of

coronary stenosis by measurement of fractional flow

reserve (FFR) that is performed during adenosine stress.

Regadenoson is a selective agonist of the A2A

adenosine receptor which mediates the vasodilative

effect of adenosine.8 While many of the milder side

effects of regadenoson are similar to the nonselective

agonists, the incidence of bronchospasm is low. Indeed,

the past decade has brought forth a growing amount of

evidence supporting the safety of regadenoson for

patients with chronic lung diseases. In the present issue

of the Journal, Schiopu et al. bring their contribution to

this matter by assessing the safety and accuracy of single

photon emission computerized tomography (SPECT)

MPI with regadenoson in patients with end-stage lung

disease being considered for lung transplantation.10

The safety of regadenoson in patients with lung

disease has been evaluated in randomized, double-blind,

placebo-controlled trials.11–13 The RegCOPD trial

studied patients with COPD and showed that there were

no differences in the lung function parameters, including
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forced expiratory volume at 1 second (FEV1) after

administration of regadenoson as compared to the pla-

cebo group.11 The study of Leaker et al. focused on

asthmatic patients with a known hypersensitivity

towards inhaled AMP and found no changes in the lung

function parameters after administration of regadeno-

son.12 Furthermore, there was no difference in the

incidence of bronchoconstrictive reactions between the

regadenoson and placebo groups in these trials. The

study by Prenner et al. studied patients with either

COPD or asthma who presented likely candidates for

MPI due to known CAD or the presence of risk factors

for CAD.13 The severity of lung disease among patients

varied over a wide range, but a common requirement

was a stable stage in the disease prior to the study.

Regadenoson was administered to 672 patients out of

which 356 had asthma and 316 COPD. The results of

this study were in line with the two previous studies.

There was no statistically significant difference in the

deterioration of lung function (measured as at least 15%

decrease in FEV1 up to 24 hours after baseline) between

patients receiving regadenoson and the placebo group.

Milder side effects such as dyspnea were observed after

regadenoson administration. Similar results have been

seen in observational studies in patients with lung dis-

ease undergoing MPI for evaluation of CAD.14,15 In

these studies including 228 and 116 patients, no clini-

cally apparent bronchospasm or exacerbation of lung

disease was observed immediately after regadenoson

infusion. In all of the above mentioned studies, the

severity of the lung diseases has been limited to mild or

moderate in the majority of patients. Therefore, the

study of Schiopu et al. in patients with advanced lung

disease is timely.

The study of Schiopu et al. in this issue of the

Journal 10 evaluated retrospectively the safety of rega-

denoson in 102 patients referred for lung transplantation

due to advanced lung disease. All patients had both

SPECT MPI and invasive coronary angiography as part

of the pre-transplantation evaluation according to a local

protocol. The patients were more than 50-years of age

and had either interstitial lung disease (ILD, n = 51) or

COPD (n = 51). Patients with COPD had mean FEV1

\ 30% of predicted, consistent with stage 4 disease

severity according to the GOLD criteria.13 Diffusing

capacity of the lung for carbon monoxide (DLCO) was

on average\ 30% of predicted in patients with either

COPD or ILD. Long-term oxygen therapy was used by

88%, and pulmonary hypertension defined as the mean

pulmonary artery pressure of C 35 mmHg was present

in 8% of patients.

In the study of Schiopu et al., a total of 14 patients

reported symptoms related to regadenoson, but only 2

patients required medical treatment with

bronchodilators.10 Furthermore, clinical exacerbations

of the lung disease were not observed after regadenoson

administration. Based on this, the authors concluded that

regadenoson is well tolerated in end-stage lung disease

patients. The prevalence of obstructive CAD defined as

C 50% stenosis in the left main coronary artery or

C 70% stenosis in any other major coronary artery by

invasive coronary angiography was 20%.6 SPECT MPI

was abnormal in 5 (25%) patients with obstructive CAD

by angiography. Among patients with normal SPECT

but obstructive CAD on invasive coronary angiography,

only 1 patient was revascularized. As authors discuss,

evaluation of the accuracy of SPECT MPI is limited by

small sample size, but it is notable that revascularization

decisions largely followed the combined information

about coronary anatomy and ischemia provided by

invasive coronary angiography and SPECT MPI,

respectively. Authors conclude that demonstration of

myocardial ischemia by SPECT MPI with regadenoson

may be helpful in guiding decisions on revascularization

prior to lung transplantation.

The study by Schiopu et al.10 is associated with

some weaknesses related to the relatively small number

of patients with obstructive CAD and retrospective

design, such as lack of systematic follow-up of lung

function after administration of regadenoson and possi-

ble exclusion of some patients with an unstable lung

disease. However, the study provides valuable infor-

mation about the safety profile and feasibility of

performing SPECT MPI with regadenoson in patients

with advanced lung disease that are being considered for

lung transplantation. The results provide evidence that

regadenoson is well tolerated even in patients with

advanced lung disease and therefore, may be an option

for evaluation of myocardial ischemia in such patients.
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