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MYOCARDIAL PERFUSION IMAGING METHODS 
AND COMPOSITIONS 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 10/629,386 ?led on Jul. 29, 2003, 
Which in turn claims the bene?t of the ?ling dates of 
application Ser. Nos. 60/459,803 ?led on Apr. 29, 2003, and 
60/462,902 ?led on Nov. 15, 2002, and 60/399,177 ?led on 
Jul. 29, 2002, and 60/399,176 ?led on Jul. 29, 2002. The 
speci?cations of each of these applications are incorporated 
in their entirety herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] (1) Field of the Invention 

[0003] This invention relates to myocardial imaging meth 
ods that are accomplished by administering doses of one or 
more adenosine A2A adenosine receptor agonists to a mam 
mal undergoing myocardial imaging. This invention also 
relates to pharmaceutical compositions useful in myocardial 
imaging methods. 

[0004] (2) Description of the Art 

[0005] Myocardial perfusion imaging (MPI) is a diagnos 
tic technique useful for the detection and characterization of 
coronary artery disease. Perfusion imaging uses materials 
such as radionuclucides to identify areas of insuf?cient 
blood ?oW. In MPI, blood How is measured at rest, and the 
result compared With the blood ?oW measured during exer 
cise on a treadmill (cardiac stress testing), such exertion 
being necessary to stimulate blood ?oW. Unfortunately, 
many patients are unable to exercise at levels necessary to 
provide suf?cient blood ?oW, due to medical conditions such 
as peripheral vascular disease, arthritis, and the like. 

[0006] Therefore, a pharmacological agent that increases 
cardiac blood ?oW (CBF) for a short period of time Would 
be of great bene?t, particularly one that did not cause 
peripheral vasodilation. Vasodilators, for example dipy 
ridamole, have been used for this purpose in patients prior 
to imaging With radionuclide. Dipyridamole is an effective 
vasodilator, but side effects such as pain and nausea limit the 
usefulness of treatment With this compound. 

[0007] Adenosine, a naturally occurring nucleoside, also 
is useful as a vasodilator. Adenosine exerts its biological 
effects by interacting With a family of adenosine receptors 
characteriZed as subtypes A1, AZA, AB, and A3 Adenoscan® 
(FujisaWa Healthcare Inc.) is a formulation of a naturally 
occurring adenosine. Adenoscan® has been marketed as an 
adjuvant in perfusion studies using radioactive thallium-201. 
HoWever, its use is limited due to side effects such as 
?ushing, chest discomfort, the urge to breathe deeply, head 
ache, throat, neck, and jaW pain. These adverse effects of 
adenosine are due to the activation of other adenosine 
receptor subtypes other than AZA, Which mediates the 
vasodilatory effects of adenosine. Additionally, the short 
half-life of adenosine necessitates multiple treatments dur 
ing the procedure, further limiting its use. Adenoscan® is 
contraindicated in many patients including those With sec 
ond- or third-degree block, sinus node disease, bronchoc 
onstrictive or bronchospastic lung disease, and in patients 
With knoWn hypersensitivity to the drug. 

[0008] Other potent and selective agonists for the A2A 
adenosine receptor are knoWn. For example, MRE-0470 
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(Medco) is an adenosine A2A receptor agonist that is a potent 
and selective derivative of adenosine. WRC-0470 (Medco) 
is an adenosine A2A agonist used as an adjuvant in imaging. 
In general, compounds such as these have a high af?nity for 
the A2A receptor, and consequently, a long duration of 
action, Which is undesirable in imaging. 

[0009] Thus, there is still a need for a method of producing 
rapid and maximal coronary vasodilation in mammals With 
out causing corresponding peripheral vasodilation, Which 
Would be useful for myocardial imaging With radionuclide 
agents. Preferred compounds Would be selective for the A2A 
adenosine receptor and have a short duration of action 
(although longer acting than compounds such as adenosine), 
thus obviating the need for multiple dosing. 

SUMMARY OF THE INVENTION 

[0010] The folloWing are several aspects of this invention. 

[0011] Amethod of producing coronary vasodilation With 
out peripheral vasodilation in a human, comprising admin 
istering at least 10 pg of at least one A2A receptor agonist to 
the human. 

[0012] Amethod of producing coronary vasodilation With 
out peripheral vasodilation in a human, comprising admin 
istering no more than about 1000 pg of a A2A receptor 
agonist to the human. 

[0013] Amethod of producing coronary vasodilation With 
out peripheral vasodilation in a human, comprising admin 
istering a A2A receptor agonist in an amount ranging from 
about 10 to about 600 pg to the human. 

[0014] A method of producing coronary vasodilation With 
out peripheral vasodilation in a human, comprising admin 
istering about 300 pg of aA2A receptor agonist to the human. 

[0015] A method of producing coronary vasodilation With 
out peripheral vasodilation in a human, comprising admin 
istering about 400 pg of aA2A receptor agonist to the human. 

[0016] A method of producing coronary vasodilation With 
out peripheral vasodilation in a human, comprising admin 
istering about 500 pg of aA2A receptor agonist to the human. 

[0017] A method of producing coronary vasodilation With 
out peripheral vasodilation in a human, comprising admin 
istering about 600 pg of aA2A receptor agonist to the human. 

[0018] A method of producing coronary vasodilation With 
out peripheral vasodilation in a human, comprising admin 
istering about 700 pg of aA2A receptor agonist to the human. 

[0019] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein the A2A receptor agonist is admin 
istered in an amount ranging from about 10 to about 600 pig 
and Wherein the A2A receptor agonist is administered in a 
single dose. 

[0020] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein about 300 pg of the A2A receptor 
agonist is administered in a single dose. 

[0021] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein about 400 pg of the A2A receptor 
agonist is administered in a single dose. 
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[0022] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein about 500 pg of the A2A receptor 
agonist is administered in a single dose. 

[0023] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein about 600 pg of the A2A receptor 
agonist is administered in a single dose. 

[0024] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein about 700 pg of the A2A receptor 
agonist is administered in a single dose. 

[0025] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein the A2A receptor agonist is admin 
istered in an amount ranging from about 10 to about 600 pig 
and Wherein the A2A receptor agonist is administered by iv 
bolus. 

[0026] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein the A2A receptor agonist is admin 
istered in an amount ranging from about 0.05 to about 60 
pig/kg and Wherein the A2A receptor agonist is administered 
by iv bolus. 

[0027] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein the A2A receptor agonist is admin 
istered in an amount ranging from about 0.1 to about 30 
pig/kg Wherein the A2A receptor agonist is administered by iv 
bolus. 

[0028] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein the A2A receptor agonist is admin 
istered in an amount no greater than about 20 pig/kg to a 
supine patient Wherein the A2A receptor agonist is adminis 
tered by iv bolus. 

[0029] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein the A2A receptor agonist is admin 
istered in an amount no greater than about 10 pig/kg to a 
standing patient Wherein the A2A receptor agonist is admin 
istered by iv bolus. 

[0030] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein the A2A receptor agonist is admin 
istered in an amount ranging from about 10 to about 600 pg 
Wherein the Wherein the A2A receptor agonist is adminis 
tered in about 20 seconds. 

[0031] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist in an amount ranging from about 10 to 
about 600 pg Wherein the A2A receptor agonist is adminis 
tered in less than about 10 seconds. 

[0032] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein the A2A receptor agonist is admin 
istered in an amount greater than about 10 pg. 

[0033] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
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receptor agonist Wherein the A2A receptor agonist is admin 
istered in an amount greater than about 100 pg. 

[0034] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and an A2A 
receptor agonist Wherein the A2A receptor agonist is admin 
istered in an amount no greater than 600p. 

[0035] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and an A2A 
receptor agonist Wherein the A2A receptor agonist is admin 
istered in an amount no greater than 500 pg. 

[0036] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein the A2A receptor agonist is admin 
istered in an amount ranging from about 100 pg to about 500 
pig and preferably about 400 pg. 

[0037] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and an A2A 
receptor agonist Wherein the A2A receptor agonist is selected 
from the group consisting of CVT-3033, CVT-3146 and 
combinations thereof. 

[0038] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and about 
300 pg of a compound selected from the group consisting of 
CVT-3033, CVT-3146 to the human. 

[0039] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and about 
400 pg of a compound selected from the group consisting of 
CVT-3033, CVT-3146 to the human. 

[0040] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and about 
500 pg of a compound selected from the group consisting of 
CVT-3033, CVT-3146 to the human. 

[0041] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and about 
600 pg of a compound selected from the group consisting of 
CVT-3033, CVT-3146 to the human. 

[0042] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and about 
700 pg of a compound selected from the group consisting of 
CVT-3033, CVT-3146 to the human. 

[0043] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein the myocardium is eXamined for 
areas of insufficient blood flow folloWing administration of 
the radionuclide and the A2A receptor agonist. 

[0044] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and a A2A 
receptor agonist Wherein the myocardium is eXamined for 
areas of insufficient blood flow folloWing administration of 
the radionuclide and the A2A receptor agonist Wherein the 
myocardium examination begins Within about 1 minute 
from the time the A2A receptor agonist is administered. 

[0045] A method of myocardial perfusion imaging of a 
human, comprising administering a radionuclide and an A2A 
receptor agonist Wherein the administration of the A2A 
receptor agonist causes at least a 2.5 fold increase in 
coronary blood flow. 














































