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Exercise Tolerance and Heart Failure in Patients with Atrial Fibrillation: A
Study Using Exercise Stress Echocardiography
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Atrial fibrillation is an arrhythmia commonly encountered in daily medical
practice. The development of atrial fibrillation leads to a loss of mobility due to shortness of
breath and eventually to the development of heart failure, which is a life-shortening disease. The
mechanism of reduced exercise tolerance caused by atrial fibrillation and factors associated with
the development of heart failure have not been elucidated. In this study, we evaluated changes in
cardiac morphology and function during exercise in patients with atrial fibrillation using exercise
stress echocardiography and cardiopulmonary exercise stress testing. Patients with atrial
fibrillation complicated with heart failure had reduced exercise tolerance than patients without
heart failure, as well as lower left atrial stretch (strain) at rest and during exercise, and in
particular, lower left atrial strain was closely related to heart failure and reduced exercise

tolerance.
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( 12.3+ 1.9 g/dL 12.7+ 23 g/dL  p=0.71)

BNP 424(88-635) pg/mL 179(17-230) pg/mL  p<0.05
45+ 12% 63+ 12% p<0.05
62+ 22 mL/m? 45+ 16 mL/m? p<0.05
peak VO, 11.8+ 1.8
mL/kg/min 18.3+ 5.3 mL/kg/min p<0.05

105+ 21 mmHg- 142+ 27 mmHg p<0.05
112+ 18 mmHg - 153+ 31 mmHg p<0.05
66+ 13bpm -85+ 19bpm p<0.05

71+ 11bpm 108+ 24bpm p<0.05 p<0.05
3.3t 0.8L/min-4.2+ 0.6 L/min p<0.05 4.2+
0.9L/min-7.1+ 0.6L/min p<0.05
p<0.05 E/e 18.9+ 5.0-28.4+ 10.6 p<0.05
13.1+ 49159+ 7.7 p<0.05 E/e'
p<0.05 13+ 3% - 15+ 5%
p<0.05 28+ 7% 33+ 7% p<0.05
p<0.05
3
r=0.35 p=0.08 r=0.40 p=0.06
peak VO, E/e’ r= 035 p=0.07 E/e 1=
0.26 p=0.22 peak VO, r=0.40 p<0.05
r=0.62 p<0.05 peak VO,
r=0.77 p<0.05 r=0.77 p<0.05  peakVO,
4
peak VO, 14 mL/kg/min ROC
AUC 0.98
18% 92% 100% AUC 0.99

20% 92% 100%






