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Summary

To elucidate the hemodynamic responses to sublingual nifedipine administration during exercise
and recovery in congestive heart failure, 16 patients with dilated cardiomyopathy (DCM) and 11 con-
trols were studied using supine bicycle exercise testing. The cardiac index (CI) was measured at rest,
at peak exercise and successively during recovery by the thermodilution method. The heart rate (HR),
mean blood pressure (mBP) and mean pulmonary arterial pressure (mnPAP) were measured every
minute. The same exercise load and hemodynamic measurements were repeated about 30 min after
the sublingual administration of 10 mg nifedipine. The recovery slope in each parameter was
analyzed using an exponential function (Cp=C,e*t). The regression coefficient in each parameter
was defined as a CI slope, an HR slope, an mBP slope and an mPAP slope.

Before the administration of nifedipine, CI at peak exercise was lower, mPAP during recovery
was persistently higher and the CI slope was more blunt in DCM patients, compared with those of the
controls. With the administration of nifedipine, CI and HR increased or tended to increase, mBP
decreased throughout the exercise and recovery, and mPAP decreased at rest, at peak exercise and
one min after exercise in the controls. In DCM patients, however, the CI increased, mBP and mPAP
decreased nearly throughout the exercise and recovery, while HR increased throughout the exercise
and recovery, except at peak exercise. The CI, HR and mPAP slopes were blunted in the controls;
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whereas, each slope showed no change in DCM patients.

These results suggest that sublingual nifedipine administration can reduce both the preload and
afterload, and increase CI throughout exercise and recovery without significant alteration in the re-
covery course. The effects seem to improve hemodynamic abnormalities during exercise and recovery

in patients with dilated cardiomyopathy.
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Fig. 1. Measurement of CI slope.

The time course of each hemodynamic parameter
after exercise shows a logarithmic decline. The
regression coefficient in each parameter is defined as a
CI slope, an HR slope, an mBP slope and an mPAP
slope. The figure shows measurements of the CI
slope of a control subject. The ordinate demonstrates
CI in a logarithmic scale. The abscissa demonstrates
elapsed time (min) after exercise.

Cl=cardiac index; HR=heart rate; mBP=mean
blood pressure; mPAP=mean pulmonary arterial
pressure.
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Table 1. Clinical and hemodynamic data of control and DCM groups

Control (n=11) DCM (n=16)

Age (y.o0.) 50+10 48+12
Sex (M :F) 9:2 12: 4
Baseline LVEF (%) 71+10 354151t
Exercise duration (min) 12.3+3.8 9.1+3.2t

Before Nif After Nif Before Nif After Nif
HR at rest (beats/min) 68+7 84+ 11** 72+12 83+ 8**
HR peak (beats/min) 127+22 136 £19** 130+26 130+18
HR R1 (beats/min) 104+19 112+15 99+14 107 £15%*
HR R3 (beats/min) 88+12 98 +10%* 88+11 93 +10*
HR R6 (beats/min) 83+11 93 +10** 82+9 90+ 10**
mBP at rest (mmHg) 96+10 854+ 13** 91+15 85+10**
mBP peak (mmHg) 122+13 109 £15%* 109+161 100+15%*
mBP R1 (mmHg) 100+15 93 £ 15%* 98+14 90+ 12%*
mBP R3 (mmHg) 94+14 84 12%* 94+14 84+10**
mBP R6 (mmHg) 93+15 824 13%* 90+13 82£10%*
mPAP at rest (mmHg) 16+3 13+3* 1947 17+8
mPAP peak (mmHg) 30+8 24+ 7%* 38+12 324+10%*
mPAP R1 (mmHg) 19+6 16+10** 26+11% 24 +10**t
mPAP R3 (mmHg) 16+5 15+5 24+10t 20+ 8**
mPAP R6 (mmHg) 15+4 14+3 22+9t 194+8**
CI at rest (//min/m?) 3.44+0.4 3.94£0.5** 2.9+0.6 3.54+0.5%*
CI Peak (//min/m?) 7.5+1.4 8.0+1.8*% 5.7+1.61t 6.2+1.6%*t
CI R1 (//min/m?) 5.4+0.9 5.7+£0.8 4.5+1.0t 4.8+1.1%*t
CI R3 (//min/m?) 4.6+0.5 4.940.5%* 4.0+0.9 4.3+0.9%*t
CI Ré6 (//min/m?) 4.1+0°6 4.7+0.3%* 3.6+0.7* 4.0+£0.8%*t
CI slope (x10-2) —8.0+2.6 —6.0+2.0** —5.9+1.9t —5.0+1.5
HR slope (x10-2%) —6.5+1.5 —5.4+1.2*% —5.5*+1.5 —4.5+1.2
mBP slope (x1072) —4.0£1.1 —4.7+1.3 —2.5+2.1 —3.2+1.5%
mPAP slope (x10-2%) —8.6+3.3 —6.5+2.1* —7.7+4.5 —7.0+£3.0

Mean=+S.D. * p<0.05, ** p<0.1 vs values before Nif; t p<0.05, t+ p<0.01 vs control group; n=number
of cases; DCM=dilated cardiomyopathy ; LVEF =left ventricular ejection fraction; Nif=nifedipine; Peak=at
peak exercise; R, Rg, Rg=at 1 min, 3 min, 6 min after exercise, respectively.

For other abbreviations : see Fig. 1.
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Fig. 2. Changes in HR during exercise (Ex) and recovery before and after sublingual ad-

ministration of nifedipine.
For abbreviations : see Fig. 1, Table 1.

— 994 —



RELD=7 = P UICHT 3R

140r Control _ DCM
O Before Nif @ Before Nif
A After Nif A After Nif
120} - -
4
13 Kk
E 100} F | o
o sk ok
E

@®
o
T

60t s ‘ L

Rest Peak Ex 1min 3min 6min Rest Peak Ex 1min 3min 6min

mean=SD *% p<0.01 vs Before Nif

Fig. 3. Changes in mBP during exercise (Ex) and recovery before and after sublingual ad-
ministration of nifedipine.
For abbreviations : see Fig. 1, Table 1.
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Fig. 4. Changes in mPAP during exercise (Ex) and recovery before and after sublingual ad-
ministration of nifedipine.
For abbreviations : see Fig. 1, Table 1.
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Fig. 5. Changes in CI during exercise (Ex) and recovery before and after sublingual ad-
ministration of nifedipine.
For abbreviations : see Fig. 1 and Table 1.

Regression Coefficient

Fig. 6. Changes in CI, HR, mBP and mPAP

nifedipine.
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Smaller the value, steeper the recovery slope.
Before =before nifedipine; Nif =after nifedipine.

For other abbreviations : see Fig. 1.
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