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BACKGROUND: The symptom for identification of pulmonary arterial hypertension (PAH) is dyspnea on exertion, with a concomi-
tant decrease in exercise capacity. Even patients with hemodynamically improved PAH may have impaired exercise tolerance;
however, the effect of central and peripheral factors on exercise tolerance remains unclear. We explored the factors contribut-
ing to exercise capacity and ventilatory efficiency in patients with hemodynamically normalized PAH after medical treatment.

METHODS AND RESULTS: In total, 82 patients with PAH (age: median 46 [interquartile range, 39-51] years; male:female, 23:59)
and mean pulmonary arterial pressure <30mmHg at rest were enrolled. The exercise capacity, indicated by the 6-minute
walk distance and peak oxygen consumption, and the ventilatory efficiency, indicated by the minute ventilation versus carbon
dioxide output slope, were assessed using cardiopulmonary exercise testing with a right heart catheter. The mean pulmonary
arterial pressure was 21 (17-25) mmHg, and the 8-minute walk distance was 530 (458-565) m, whereas the peak oxygen
consumption was 18.8 (14.8-21.6) mL:min~"kg~'. The multivariate model that best predicted 6-minute walk distance included
peak arterial mixed venous oxygen content difference (8=0.46, P<0.001), whereas the best peak oxygen consumption predic-
tors included peak cardiac output (8=0.72, P<0.001), peak arterial mixed venous oxygen content difference (8=0.56, P<0.001),
and resting mean pulmonary arterial pressure (8=—0.25, P=0.026). The parameter that best predicted minute ventilation ver-
sus carbon dioxide output slope was the resting mean pulmonary arterial pressure (8=0.35, P=0.041). Quadriceps muscle
strength was moderately correlated with exercise capacity (6-minute walk distance; p=0.57, P<0.001; peak oxygen consump-
tion: p=0.56, P<0.001) and weakly correlated with ventilatory efficiency (p=—0.32, £=0.007).

CONCLUSIONS: Central and peripheral factors are closely related to impaired exercise tolerance in patients with hemodynami-
cally normalized PAH.

Key Words: 6-minute walk distance m exercise capacity m hemodynamics B muscle strength ® pulmonary arterial hypertension m
ventilatory efficiency

ized by a progressive increase in pulmonary artery  with PAH and clinically normal hemodynamics who have

pressure (PAP) and pulmonary vascular resistance  decreased physical capacity. Moreover, exercise intoler-
(PVR), eventually leading to right heart failure and death.! ance is associated with a decline in quality of life.?
Although PAH-specific therapies have recently been es- Although the pathophysiology underlying exercise
tablished to improve patient survival? there are cases  intolerance is usually characterized by central and pe-
wherein exercise intolerance persists despite these  ripheral factors, several peripheral abnormalities have

Pulmonar\/ arterial hypertension (PAH) is character-  treatments; therefore, it is common to encounter patients
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