Exercise Testing in Pulmonary Diseases (F. Joachim Meyer)
Cardiopulmonary Exercise Testing (CPET) is essential for evaluating pulmonary diseases, focusing on both the quantitative and qualitative assessment of exercise ventilation. Normal ventilation is appropriate to the metabolic demand (VCO2) and occurs well below the Maximum Voluntary Ventilation (MVV). The MVV is typically estimated as FEV1 x 35-40. The Breathing Reserve (BR) MVV - peakVE is a key quantitative metric.
In obstructive lung diseases (COPD), the BR is significantly depleted (BR < 15 L/min or VE / MVV > 85%). This is due to Expiratory Flow Limitation (EFL), leading to Dynamic Hyperinflation (DH). DH is visualized in the Flow/Volume (FV-loops the tenth panel) by a pathological rise in the End-Expiratory Lung Volume (EELV), while the End-Inspiratory Lung Volume (EILV) remains < 0.5-1.0L below the Total Lung Capacity (TLC).
Restrictive lung diseases (Fibrosis ILD) exhibit a reduced MVV and a low BR. The breathing pattern is typically Rapid Shallow Breathing (BF > 40min). Other characteristic features include impaired diffusion, exercise hypoxemia (Sat-O2 drop >4%; PaO2 drop >10 mmHg), and an elevated alveolar-arterial O2 (PA-aO2 > 20mmHg). Secondary Pulmonary Hypertension (PH) should be suspected if resting PETCO2 is low (<33mmHg) or shows minimal increase during exercise. Furthermore, in Pulmonary Arterial Hypertension (PAH), a reduction of Inspiratory Capacity (IC) during exercise (a leftward shift of the FV-loop, known as "mock hyperinflation") is associated with reduced survival. CPET interpretation requires integrating these quantitative and qualitative data.

