
Regadenoson use for stress myocardial perfusion imaging in 
advance chronic kidney disease and dialysis: Safe, effective, 
and efficient

Ankur Gupta, MD, PhDa and Navkaranbir S. Bajaj, MD, MPHa

aDivision of Cardiovascular Medicine and Department of Radiology, Brigham and Women’s 
Hospital, Harvard Medical School, Boston, MA

The pharmacological vasodilator stress agents used for clinical stress myocardial perfusion 

imaging include adenosine, dipyridamole, and regadenoson. Adenosine is a non-selective 

stress agent that leads to coronary vasodilation by activating A2A receptors on smooth 

muscle cells. However, it also activates A1 receptors in sinus and atrioventricular nodes, and 

atrial and ventricular myocytes with associated negative chronotropic, dromotropic, and 

inotropic effects in addition to inducing chest pain in over one-third of the patients.1–3 

Dipyridamole, by inhibiting adenosine degradation, leads to increased adenosine levels at its 

receptor sites and thus, has a safety and tolerability profile comparable with adenosine.4 In 

contrast, regadenoson is a selective A2A receptor antagonist. This selective mechanism of 

action has led to a significantly better tolerability profile of regadenoson compared with 

adenosine with similar safety profile.2

Regadenoson also provides diagnostic and prognostic information comparable to adenosine.
2,5,6 Further, in contrast to adenosine, regadenoson is not rapidly metabolized by plasma 

adenosine deaminase or cell membrane nucleoside transporter. This allows intravenous bolus 

administration of regadenoson rather than continuous intravenous drip required by 

adenosine.1 These pharmacokinetic properties of regadenoson, therefore, allow for efficient 

work flow in the nuclear stress laboratories. Hence, with its comparable effectiveness and 

safety and improved tolerability and work flow efficiency, it is no surprise that soon after the 

U.S. Food and Drug Administration’s (FDA) approval of regadenoson for use as a stress 

agent in myocardial perfusion imaging in 2008, there was rapid adoption of it as the 

preferred stress agent in nuclear laboratories across the U.S., capturing 84% of the market by 

2013.7

Unlike adenosine or dipyridamole, approximately 58% of regadenoson elimination occurs 

through kidneys.8 This led to the concerns of safety and tolerability of regadenoson in 

patients with impaired renal function. Prior to the 2008 FDA approval of regadenoson use as 

a stress agent, Gordi et al.9 studied pharmacokinetics across a spectrum of patients with 

normal renal function or chronic kidney disease (CKD) without end-stage renal disease 
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(ESRD) on dialysis. They found that although patients with CKD had higher elimination 

half-life of regadenoson compared with controls with normal renal function, the maximum 

observed plasma concentration of regadenoson was similar to that of controls.9 This led to 

the FDA outlining the regadenoson use in CKD patients without dose adjustment in its 2008 

approval. However, at that time, there were no clinical studies on safety or tolerability of 

regadenoson in CKD patients.

Further, there were no data regarding pharmacokinetics, safety, or tolerability of 

regadenoson in patients with ESRD on dialysis. The 2008 FDA approval reflected this with 

regadenoson label indicating that its pharmacokinetics in ESRD patients on dialysis has not 

been assessed.10 This was followed by a nearly nine-year hiatus in the on-label use of 

regadenoson in ESRD patients. Ultimately, in a label update in January 2017, the FDA has 

outlined the use of regadenoson in ESRD patients and those on dialysis.11 The label now 

indicates that no dose adjustment is needed in patients with renal impairment including those 

with ESRD and/or dependent on dialysis.11

In this issue of the Journal, Vij et al.12 provide a very timely review of the evidence leading 

up to the label update including studies of pharmacokinetics, safety, tolerability, and 

diagnostic and prognostic utility of regadenoson in patients with CKD and ESRD on 

dialysis. Although no in vivo studies address pharmacokinetics of regadenoson in ESRD 

patients, an in vitro study13 showed that hemodialysis results in modest clearance of 

regadenoson relative to total body clearance and is unlikely to produce a clinical significant 

outcome. Two large observational studies in patients with ESRD established that the safety, 

tolerability, and hemodynamic profiles of regadenoson in these patients is comparable to 

those with normal or mild to moderately impaired renal function.14,15 Further in addition to 

an observational study,16 randomized double blind placebo controlled trial evidence 

conclusively established the safety of regadenoson in CKD 3–4 (estimated glomerular 

filtration rate, eGFR = 15–60 mL/min/1.73 m2) patients.17

Aminophylline reversal of the adverse effects of vasodilatory stress agents could play a 

particularly important role in the use of regadenoson in patients with CKD and ESRD. The 

ASSUAGE-CKD trial18 investigating the routine use of aminophylline in patients with CKD 

4 (eGFR = 15–29 mL/min/1.73 m2) and ESRD found two-third reduction in incidence of 

diarrhea (from 17% to 6%) and headache (from 36% to 11%), and one-half reduction in any 

regadenoson-related adverse effects (from 64% to 31%), irrespective of age, sex, ethnicity, 

CKD stage 4 or 5, and without any impairment in myocardial perfusion imaging sensitivity 

for the detection and extent of perfusion deficits.19

In clinical use of pharmacologic vasodilatory stress agents, regadenoson will remain the 

workhorse and routine reversal with aminophylline could further improve its tolerability in 

patients with advance CKD and ESRD, Figure 1. The 2017 FDA label update will further 

streamline the use of regadenoson in a majority of patients undergoing stress myocardial 

perfusion imaging, improving work-flows and efficiency of nuclear cardiology laboratories, 

and ultimately benefitting our patients by provision of evidence-based care.
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Figure 1. 
Choosing stress agent for pharmacological stress myocardial perfusion imaging. AV, 

atrioventricular; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary 

disease; eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease. eGFR is 

expressed in mL/min/1.73 m2.

Gupta and Bajaj Page 5

J Nucl Cardiol. Author manuscript; available in PMC 2019 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


	References
	Figure 1

