J Cardiol 2003 Aug; 42 2[1 67-74

O000000O0000oO00oooa Relationship Between Exercise
O00000O000000000 Capacity and Brain Natriuretic

o000 Peptide in Patients After Cardiac
Surgery

0oooO Yoshihiro J. AKASHI, MD
O oo ov Akira KOIKE, MD, FJCC"
ooooo Kazuto OMIYA, MD
ooooO Naohiko OSADA, MD
ooooo”® Tomoko MAEDA"
ooooo® Akihiko TAJMA"
ooooo®© Keiko OIKAWA, MD”
ooooo® Tadanori AIZAWA, MD, FJCC
ooooo® :
oo o o Hiroyuki 1INUMA, MD”
ooooo® Long-Tai FU, MD”

Objectives. Physical training in cardiac patients can increase exercise capacity and reduce plasma brain
natriuretic peptidel BNPtoncentration, 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 graftingl CABGLand 78 patients after valve
replacement] VRCunderwent a symptom-limited incremental cardiopulmonary exercise test beforgl 1
monthCand 6 months after physical training. Anaerobic threshold and peak oxygen uptakel peak-Vo,0vere
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 decreasgl 194.6+ 155.3 — 144.2+
232.2pg/ml, pO 0.1From 1 month to 6 months. BNP in VR group was significantly decreasefll 159.9+
1155 5 112.8+ 131.7pg/ml, pO 0.05Cduring the training period. The CABG group showed a significant
negative correlation between peak-Vo, and BNP at 1 monthl r 0 0 0.28, p 0.01Cand at 6 months r O
00 0.39, p0 0.0011 The VR group showed a significant negative correlation between peak-Vo, and BNP
at 6 months r 0 0 0.32, p 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

ooooooooNaOOOO0OOO

CAHBG group VR group p val[_I ue

Number of patients’] 910 780 ]
Maléll 800 5000 0
Femalel 110 280 O
Ag8l yr0 O 63.5+ 8.6 U 60.6+ 8.9 U 00 0.050
Heightl cmO O 1629+ 7.3 0O 1621+ 82 0O 0
Weightd kgd O 59.5+ 9.4 O 56.0+ 10.80 0 0.050
Body surface areal m2[] O 1.60+ 0.270 1.53+ 0.300 ]
Cardiac function and exercise capacity] O O O

Left ventricular gjection fractiofl %0 O 489+ 6.1 O 50.8+ 4.4 O 0 0.05

Anaerobic threshold ml/kg/min O 108+ 1.7 O 11.0+ 26 O

Peak oxygen uptake ml/kg/mind O 149+ 32 0O 155+ 4.0 O

Peak heart ratel beatsmind O 1229+ 176 O 1285+ 27.0 O

Training heart ratel beatsmind O 106.9+ 13.2 O 106.9+ 19.6 O

Rest BNB pg/mi0 O 194.6+ 155.300 159.9+ 115.50
Basic cardiac disease] g O

One-vessel diseasel] 30 ad

Two-vessel diseasel] 330 ad

Three-vessel diseasel] 550 O

MS, MR, MSRO O 320

AS, AR, ASRO 0 1800

Double valve disease] g 230

Triple valve diseasel] O 50
Medicationd a ad

ACE-l or A-O0 O 120 200

DiureticsT 200 580

DigoxineQd 70 350

Nitrate 870 340

Calcium channel blocker( 730 190

Beta-blockerd 180 60

Anticoagulant 71 47

Continuous values are meant SD.[]

CABGI coronary artery bypass grafting; VRO valve replacement ; BNPL brain natriuretic peptide; MSO mitral
stenosis; MRO mitral regurgitation; MSRO mitral stenosis and regurgitation; AS[ aortic stenosis; ARL aortic
regurgitation; ASRO aortic stenosis and regurgitation; ACE-10 angiotensin converting enzyme inhibitor ; A-0 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 pressurél mmHgO O ad O ad g (] d
Rest(] 123.7+ 184 O 1269+ 17.1 O NSO 122.1+ 192 O 1216+ 156 O NSO
Warm-upl 1482+ 251 0 144.1+ 194 O NSO 1424+ 225 0 1365+ 21.3 O NSO
Anaerobic thresholdd 151.1+ 24.6 O 150.3+ 20.7 O NSO 149.4+ 223 0 1422+ 184 0 [J0.050
Peak[ 1754+ 311 0 1859+ 208 0 0005 O 1683+ 33.0 O 174.6+ 29.8 O NSO
Diastolic blood pressure&l mmHgO O 0 O O O O d
Rest(d 722+ 11.70 72.8+ 11.30 NSO 68.7+ 11.200 70.4+ 10.50 NSO
Warm-up] 77.8+ 12.60 76.7+ 13.10 NSO 76.9+ 12.10 75.2+ 13.10 NSO
Anaerobic thresholdO 77.9+ 12.40 76.6+ 12.000 NSO 78.4+ 13.700 76.6+ 14.00 NSO
PeakO 83.2+ 14.900 879+ 1540 0005 O 85.2+ 18.60 88.0+ 17.20 NSO
Heart ratél beats/min0d O O O O ad O O
Rest( 88.1+ 13.90 75.1+ 1350 [0 0.000100 84.0+ 15.40 78.6+ 12.200 0 0.050
Warm-up 99.7+ 14.60 85.8+ 14.30 [0 0.00010 98.2+ 18.10 89.1+ 15.90 0o0.010
Anaerobic thresholdd 106.9+ 132 O 97.8+ 14200 [J0.00010 106.9+ 19.6 O 101.4+ 19.8 O NSO
Peak[ 1229+ 176 O 127.0+ 193 O NSO 1285+ 27.0 O 129.4+ 27.1 O NSO
Oxygen uptakél ml/min/kg0 O ad O ad g (] d
Rest(] 3.9+ 0.50 3.7+ 0.50 0o0.05 O 4.3+ 0.70 4.0+ 0.60 0 0.050
Warm-up 8.5+ 1.80 7.9+ 1.70 0005 O 8.8+ 2.00 8.2+ 2.100 NSO
Anaerobic thresholdd 108+ 1.7 O 115+ 210 0005 O 110+ 26 O 118+ 24 O 0 0.050
Peak[ 149+ 32 0O 177+ 41 0 [J0.00010 155+ 40 O 17.6+ 4.7 O 00.010
Other parameters(] O d d O O O
Body weight] kg0 O 59.5+ 94 [ 59.8+ 9.1 O NSO 56.0+ 10.80 56.4+ 10.50 NSO
A Vo, /A WR ml/min/kg/w0 O 7.2+ 2.10 8.4+ 1.70 0 0.00010 7.1+ 2.80 8.0+ 2.30 0 0.050
VE/Nco,0 394+ 7.7 O 3B5+790 0001 O 358+ 7.3 0 330+ 85 00 0 0.050
BNE pg/miO O 194.6+ 1553  144.2+ 232.2 NS 159.9+ 1155  112.8+ 131.7 00.05

Valuesare meant SD. “1M vs6M.0O
IMO 1-month; 6M0O 6-month; Vo, oxygen uptake; WRO work rate; VEDO minutes ventilation; Vco,[ carbon dioxide output.
Other abbreviationsasin Table 1.
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Fig. 1 Relationship between peak oxygen
uptake and plasma brain natriuretic
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Fig. 2 Relationship between peak oxygen
uptake and plasma brain natriuretic
peptide in patients after valve
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