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Abstract

Objectives. Physical training in cardiac patients can increase exercise capacity and reduce plasma brain
natriuretic peptide] BNP[toncentration, but these effects may depend on the etiology of cardiac disease.
The change in exercise capacity and BNP during the training period were investigated in patients with dif-
ferent cardiac diseases.

Methods. Ninety-one patients after coronary artery bypass grafting] CABGLhnd 78 patients after valve
replacement] VR[inderwent a symptom-limited incremental cardiopulmonary exercise test beforel 1
month[hnd 6 months after physical training. Anaerobic threshold and peak oxygen uptakel peak-Vo,Owere
measured during the cardiopulmonary exercise test. Before each cardiopulmonary exercise test, a blood
sample was obtained in the resting condition for measuring BNP.

Results. Anaerobic threshold and peak-Vo, were increased significantly from 1 month to 6 months in
both groups. BNP in the CABG group indicated a tendency to decreasel 194.6+ 155.3 - 144.2+
232.2pg/ml, pJ 0.1rom 1 month to 6 months. BNP in VR group was significantly decreased] 159.9+
115.5 - 112.8% 131.7pg/ml, p[J 0.05[Huring the training period. The CABG group showed a significant
negative correlation between peak-Vo, and BNP at 1 month! [0 [0 0.28, p0 0.01Chnd at 6 months! r [
0 0.39, pO0 0.001C1 The VR group showed a significant negative correlation between peak-Vo, and BNP
at 6 monthis] 1 00 0.32, p0J 0.010] but not at 1 month.

Conclusions. Six months of physical training in patients after cardiac surgery may improve exercise
capacity and reduce BNP. BNP concentration in the VR group before physical training did not reflect func-
tional capacity.
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Table 10 Patient characteristics

CABG group VR group p value
Number of patients 91 78
Male 80 50
Female 11 28
Agél yr(d 63.5+ 8.6 60.6= 8.9 00.05
Height] cm0 162.9+ 7.3 162.1+ 8.2
Weight] kgl 59.5+ 9.4 56.0+ 10.8 0 0.05
Body surface aref] m?>[] 1.60% 0.27 1.53+ 0.30
Cardiac function and exercise capacity
Left ventricular ejection fractiohl %[ 48.9+ 6.1 50.8t 4.4 0J0.05
Anaerobic threshold m//kg/min[] 10.8+ 1.7 11.0 2.6
Peak oxygen uptak&] m//kg/min[] 14.9+ 3.2 15.5+ 4.0
Peak heart raté] beats/min[] 122.9+ 17.6 128.5+ 27.0
Training heart raté] beats/min[J 106.9%+ 13.2 106.9+ 19.6
Rest BNPJ pg/mi[] 194.6+ 155.3 159.9+ 1155
Basic cardiac disease
One-vessel disease 3
Two-vessel disease 33
Three-vessel disease 55
MS, MR, MSR 32
AS, AR, ASR 18
Double valve disease 23
Triple valve disease 5
Medication
ACE-Tor A-(J 12 20
Diuretics 20 58
Digoxine 7 35
Nitrate 87 34
Calcium channel blocker 73 19
Beta-blocker 18 6
Anticoagulant 71 47

Continuous values are meant SD.

CABGL0O coronary artery bypass grafting ; VRO valve replacement ; BNPL brain natriuretic peptide ; MSU mitral
stenosis ; MR mitral regurgitation ; MSRO mitral stenosis and regurgitation ; AS[ aortic stenosis ; AR aortic
regurgitation ; ASRO aortic stenosis and regurgitation ; ACE-I[] angiotensin converting enzyme inhibitor; A-[J O

angiotensin[] receptor antagonist.
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Table 20 Systolic and diastolic blood pressure, heart rate, oxygen uptake and other parameters

CABG group VR group
M 6M p value” M 6M p value”

Systolic Blood pressuré] mmHg[]

Rest 123.7+ 18.4 126.9+ 17.1 NS 122.1+ 19.2 121.6x 15.6 NS

Warm-up 148.2+ 25.1 144.1£ 194 NS 142.4+ 22.5 136.5+ 21.3 NS

Anaerobic threshold 151.1+ 24.6 150.3% 20.7 NS 149.4+ 223 142.2+ 184 00.05

Peak 175.4% 31.1 185.9+ 29.8 00.05 168.3+ 33.0 174.6x 29.8 NS
Diastolic blood pressure] mmHg[J

Rest 722+ 11.7 72.8+ 11.3 NS 68.7+ 11.2 70.4x 10.5 NS

Warm-up 77.8% 12.6 76.7x 13.1 NS 76.9% 12.1 752+ 13.1 NS

Anaerobic threshold 779+ 12.4 76.6+ 12.0 NS 78.4%+ 13.7 76.6%+ 14.0 NS

Peak 83.2+ 14.9 87.9%+ 154 00.05 85.2+ 18.6 88.0% 17.2 NS
Heart raté] beats/min[]

Rest 88.1x 13.9 75.1% 13.5 00.0001 84.0+ 15.4 78.6% 12.2 00.05

Warm-up 99.7+ 14.6 85.8+ 14.3 J0.0001 98.2+ 18.1 89.1% 15.9 0o.01

Anaerobic threshold 106.9+ 13.2 97.8% 14.2 00.0001 106.9+ 19.6 101.4% 19.8 NS

Peak 122.9+ 17.6 127.0+ 19.3 NS 128.5+ 27.0 129.4+ 27.1 NS
Oxygen uptaké] m//min/kg[]

Rest 39+ 0.5 37+ 0.5 00.05 4.3+ 0.7 4.0 0.6 0o0.05

Warm-up 8.5+ 1.8 79+ 1.7 00.05 8.8+ 2.0 8.2+ 2.1 NS

Anaerobic threshold 10.8+ 1.7 11.5+ 2.1 00.05 11.0+ 2.6 11.8+ 2.4 00.05

Peak 149+ 3.2 17.7% 4.1 00.0001 15.5+ 4.0 17.6x 4.7 do.01
Other parameters

Body weight] kg[] 59.5+ 94 59.8+ 9.1 NS 56.0+ 10.8 56.4x 10.5 NS

A Vo /A WRI m//min/kg/WO 7.2+ 2.1 8.4+ 1.7 00.0001 7.1+ 2.8 8.0+ 2.3 0o0.05

VE/Vco, 39.4+ 7.7 355 7.9 0J0.01 358+ 7.3 33.0% 8.5 0J0.05
BNPJ pg/mi[] 194.6+ 155.3 144.2+ 2322 NS 159.9+ 115.5 112.8+ 131.7 00.05

Values are meant SD. “1M vs 6M.

IMO I-month ; 6M[ 6-month ; Vo,0 oxygen uptake ; WRL work rate ; VE[ minutes ventilation ; Vco,U carbon dioxide output.

Other abbreviations as in Table 1.
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Fig. 1 Relationship between peak oxygen
uptake and plasma brain natriuretic
peptide in patients after coronary
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Fig. 2 Relationship between peak oxygen
uptake and plasma brain natriuretic
peptide in patients after valve
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