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ABSTRACT

Introduction: The current exercise prescription, defined by a cardiopulmonary
test (CPX) for patients with cardiovascular disease, makes it difficult to offer an
appropriate aerobic exercise in accordance with the patients’ daily conditions. Heart
rate variability (HRV) is the beat-to-beat alterations in heart rate, which reflects
the cardiac autonomic nervous activity. Therefore, we examined whether real-time
analysis of HRV makes it possible to determine the ventilatory threshold during cardiac
rehabilitation sessions.

Methods: A total of 25 patients (66+8 y/o, 22 males) with heart failure who
underwent cardiac rehabilitation on a bicycle ergometer for 25 minutes were enrolled.
The oxygen uptake (VO-) and high-frequency component (HF) quantified by the
power spectral analysis of HRV reflecting the parasympathetic nervous tone, were
continuously measured during the rehabilitation session. The workload was adjusted
every 2 minutes so that the HF power was kept between 5 and 10. All the patients had
undergone a CPX session within a week before their ventilatory threshold (VT) -VO,
determination and had the exercise intensity prescribed. We compared the VO; during
the rehabilitation session (re-VO») to the VI-VO, determined by the CPX.

T2 b AR—VEE Vol. 41



—332 —

Results: The re-VO, reached to 95.3%12.0% (13th minute after the initiation of the
exercise session) , 100.7+17.3% (17th min) , 101.5+18.0% (21th min) , and 97.7 =
18.3% (25th min) of the level of VI-VO, in the second half of the exercise. The mean
differences between the re-VO3 and the VI-VO2 were not statistically significant at any

time point.

Conclusions: Real-time assessment of the HRV during rehabilitation could offer

exercise intensity of the ventilator threshold in accordance with the condition of

patients with cardiovascular diseases.
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Demographic and anthropometric data Medication
Age,y 66+ 8 S -Blocker, n (%) 23 (92)
Male, n (%) 22 (88) ACEi or ARB,n (%) 22 (88)
Height, cm 169+7 Antiplatelet drug 19 (76)
Weight, kg 70=12 Statin, n (%) 21 (84)
BMI, kg/m? 24£3 Laboratory data )
ICM, n (%) 22 (88) ¢GFR, mL/min per 1.73 m? 62+11
DCM, n (%) 4 (16) HbAlc, % 6.3 £08
HCM, n (%) 2(8) BNP, pg/mL* 93 (35-282)
Hypertension, n (%) 12 (48) Echocardiography data
Diabetes melitus, n (%) 11 (44) LVEF (Simpson) , % 49+ 14
Dyslipidemia, n (%) 23 (92) E/e' 10.3 * 3.2
Cardiopulmonary test data Rest Warm-up VT peak
HR, bpm 70+12 76+11 92+14 11720
SBP, mmHg 124£18 13527 144£29 172+45
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VO3, mL/kg per minute 3706 6.1 =13 122 22 184 + 3.8
WR, watt 0 54+10 100£27
RQ 09 * 0.1 12 =01
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