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Can Adenosine Triphosphate
Induce Maximal Hyperemic Res-
ponse in Patients With Impaired
Coronary Microcirculation ? :
Comparison of Hyperemic Response
to Adenosine Triphosphate Admi-
nistered by Intravenousand by Intra-
coronary Injection Using Doppler
Guide Wire
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Objectives. This study compared the hyperemic responses to adenosine triphosphatel ATPCadministered
by intravenous and by intracoronary injection in patients with impaired coronary microcirculation.

Methods. The hyperemic responses to intravenous and intracoronary administration of ATP in 107
patientSl mean age 63+ 10 years, 77 males, 30 females[ith impaired coronary circulatiofl including
myocardial infarction) n[0 68[] cardiomyopathyl nJ 20Cand diabetes mellitusl n0 11[Tere compared
by measurement of coronary flow reservel CFRCUsing the Doppler guide wire. Patients with chest pain
syndrome were used as the normal controls. The coronary blood flow velocity was measured at rest and
during peak hyperemic responses to intravenous infusioil 150u g/kg/minCand intracoronary infusion of
ATE 50y g in the left coronary artery, 25u g in the right coronary artery[l The CFR was calculated as the
ratio of averaged peak velocity during hyperemiato baseline averaged peak velocity.

Results. The CFR after intravenous administration of ATP! CFRivCvas well correlated with CFR by
intracoronary administration of ATPI CFRicO r O 0.77, pd 0.0011 However, the CFRiv was also
inversely correlated with the ratio of CFRic to CFRi\ CFRic/ivd r 0 0 0.36, pO 0.001C] There were no
rel ationships between the changes of hemodynamic parameterS blood pressure and heart ratelinduced by
ATP and CFRic/iv. A lower CFRiv of less than 2.0 provided significantly greater CFRic/iv than that of
CFRiv greater than 2.0.

Conclusions. The maximal hyperemic response of coronary artery was not always induced by conven-
tional intravenous administration of ATP, especialy in patients with lower CFR than 2.0. High dose of
intravenous ATP and/or intracoronary ATP should be administered in patients with lower CFR to attain
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maximum hyperemiain the impaired coronary circulation.
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Fig. 1 Relationship between CFRiv and CFRIiO leftl] CFRiv and CFRii 2ndIlright0
CFRil 2nd1J coronary flow reserve withl secondCintravenous adenosine triphosphate administration;
CFRicO coronary flow reserve with intracoronary adenosine triphosphate administration.
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(150 11 g/kg/min) (175 . g/kg/min) (200 1« g/kg/min)

ATP in(2nd)
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Fig. 2 Representative cases showing the equivalent CFRiv with CFRIEl upperd and dissociation
between CFRiv and CFRiC! lowerd

LADO left anterior descending coronary artery; APV O averaged peak velocity ; ATPiv intravenous
adenosine triphosphate administration; ATPic intracoronary adenosine triphosphate administration;
LCX O left circumflex coronary artery ; RCA O right coronary artery. Other abbreviationsasin Fig. 1.
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Fig.4 Leve of CFRIicl/iv in patients with various coro-
nary flow reserves
Group L : Patients with coronary flow reserve less than
2.00 nO 240 Group M : Patients with coronary flow
reserve between 2.0 and 2.5 nO0 280 Group N:
Patients with coronary flow reserve greater than 2.5
On0O 550
Abbreviationsasin Figs. 1, 3.
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Fig. 5 Changesin hemodynamic parameters at baseline and during adenosine triphosphate admin-

istration
Y p0O 0.05vsbasdine, “p0 0.05vs ATPic.

SBPO systolic blood pressure; DBPO diastolic blood pressure; HRO heart rate. Other abbreviations as

inFig. 2.
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0 SBPO difference in systolic blood pressure from baseline to hyperemia; [0 DBPO difference in dias-
tolic blood pressure from baseline to hyperemia; 0 HRO difference in heart rate from baseline to hyper-

emia. Other abbreviationsasin Figs. 1, 3.
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intravenous and intracoronary administration
of adenosinetriphosphate
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