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Summary

Whether beneficial hemodynamic effects of cardiovascular drugs are due to changes in the ino-
tropic or loading conditions has been difficult to determine in clinical settings. In this study, the end-
systolic pressure-volume relationship, known as a load-independent measurement of cardiac contrac-
tility, was obtained by a volumetric conductance catheter and transient inferior vena caval occlusion.
We applied this technique to determine the major mode of hemodynamic action of a new inotropic
vasodilator, OPC-8490, in comparison to that of dobutamine.

In 7 patients with anterior myocardial infarction, an 8F conductance catheter with pressure micro-
manometer was inserted into the left ventricle. Absolute volume calibration was accomplished by injec-
tion of hypertonic saline into the pulmonary artery. Left ventricular pressures and volumes were simul-
taneously and continuously measured during transient inferior vena caval occlusion using a balloon
catheter. Left ventricular end-systolic pressure-volume relationships were determined during the initial
8-sec of balloon occlusion, before baroreceptor-mediated cardiac stimulation was initiated.

OPC-8490 decreased both the left ventricular systolic pressure and end-systolic volume without
changing the heart rate. Dobutamine increased the systolic pressure and heart rate but decreased the
end-systolic volume. The reduction in the end-systolic volume with dobutamine, was caused by an
increase in the slope of the end-systolic pressure-volume relationship, while with OPC-8490, it resulted
from a decrease in the end-systolic pressure without an appreciable change in the slope of the end-
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systolic pressure-volume relationship. These data indicate that the hemodynamic improvement by
OPC-8490 is attributable to the vasodilating action of this agent rather than the inotropic action.

In conclusion, the end-systolic pressure-volume relationship obtained by a conductance catheter
and inferior vena caval occlusion could quantify the relative contributions of the inotropic and vaso-
dilating actions of a new inodilator, OPC-8490, to its hemodynamic effects. This technique, can thus
be applied to determine the mode of action of cardiovascular drugs in which hemodynamic improve-

ment is achieved.
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Fig. 1. Radiograph of a patient using a volume
catheter and a balloon occluder.

A conductance catheter with a micromanometer
shown extended into the ventricular apex, along the
left ventricular axis. The electrode 8 was situated
just above the aortic valve. Balloon occlusion catheter
was inserted into the inferior vena cava. The inflated
balloon easily occluded the inferior vena cava.
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Fig. 2. Comparison of ventricular volume
ascertained by contrast single-plane angiography
versus a volume catheter.

There is a significant correlation (r=0.822, p<
0.001) between the 2 estimates. The slope of the linear
regression line is close to 1.0. Relatively large intercept
of linear regression is likely due to the difference in
the respiratory conditions (e.g. suspending inspiration
during contrast angiography, quiet expiration during
volume measurement).
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Fig. 3. Simultaneous recordings of pressure and conductance-derived volume data of a
patient with extensive anterior infarction during inferior vena caval balloon occlusion (left
panels), and pressure-volume loop obtained during inferior vena caval occlusion (right panel).

The left ventricular end-systolic pressure-volume relationship was ascertained during an 8-sec

balloon occlusion. The end-systolic pressure-volume relationship was generated by linear regression

of upper left corner of each loop.
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butamine 3 X 18 OPC-8490 # 53t D EZEER
fir— 7% Figs. 3,4 (274

ERINFESIIE: OPC-8490 51z k v Hib
L7z? (—18+13mmHg, p <0.05), dobutamine
BETEFEICHEML 2 (+19211mmHg, p<
0.05). —7%, %z dobutamine iz X v B
L7z (41246 beats/min, p <0.05), OPC-8490
BEHi#% CRAE Th o k. ERIRIRARI
dobutamine iz 4 (—11+7 ml/m?, p <0.05),
OPC-8490 vz Mz » 2 (—=7+9ml/
m?). EEIFEHIRAIZ OPC-8490 # 5 (—7+
3ml/m?, p<0.05) 3 X 1% dobutamine #¢%5 (—6
+3ml/m? p<0.05) ick v, WFhLFEREICED
L7, IRAMEHIREARBBEHR OB &3 dobutamine
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Table 1. Pressure-volume data on dobutamine
and OPC-8490 administration in 7 pa-
tients

Control 1 Dobutamine Control 2 OPC-8490
(5¢g/kg/min) (0.5mg/kg)
88+16* 79+11 79+11

150+20*% 138+30 12026
69+18* 73+16 66+17

HR 76 14
LVSP 131+24
EDVI 80+13

ESVI 45110 39+11* 39+11 32+13*
SVI 35+9 30+10 3449 35+9
Ees 5.842.5 8.9+4.1* 5.4+2.6 5.6x2.4
VO 19+18 2614 11+19 13+19

* p<0.05 vs each control.

HR=heart rate (beats/min); LVSP=left ventricu-
lar systolic pressure (mmHg); EDVI=left ventricu-
lar end-diastolic volume index (mi/m?); ESVI=left
ventricular end-systolic volume index (ml//m?); SVI=
stroke volume index (ml/m?); Ees=slope of the end-
systolic pressure-volume relationship; VO=volume
axis intercept of the end-systolic pressure volume
relationship (ml/m?).

X v 2pEmLe (+3.1£0.9 mmHg/ml/m?,
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Fig. 4. Pressure-volume diagrams obtained be-
fore and after (broken lines) administration of
dobutamine.

End-systolic pressure volume relationships shifted
towards upper left with steeper slope, indicating an
increase in ventricular contractility by dobutamine.
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Fig. 5. Pressure-volume diagrams obtained in
the same patient as in Fig. 4 before and after
(broken lines) administration of OPC-8490, a new
inotropic agent with vasodilating action.

Small increase in the slope of end-systolic pressure-
volume relationship is observed after OPC-8490, but
this change was not of statistical significance.
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