Exercise Testing in Pulmonary Vascular Diseases (Daniel Dumitrescu)
Cardiopulmonary Exercise Testing (CPET) is a crucial diagnostic and management tool for Pulmonary Vascular Diseases (PVD), such as Pulmonary Arterial Hypertension (PAH). $\text{PVD}$ manifests as dyspnea and early fatigue. The underlying pathophysiology is a severe V/Q-mismatch (bad perfusion relative to good ventilation), which causes the arterial PCO2 (PaCO2) to exceed the end-tidalPCO2 (PETCO2).
This efficiency failure is clearly visible in CPET through severely impaired ventilatory efficiency. Patients with PVD demonstrate a markedly elevated VE/VCO2-slope (e.g., 62 compared to 27 for normal) and a pathological decrease in PETCO2 during exercise. The combination of PETCO2 and VE/VCO2 at the anaerobic threshold can non-invasively detect PAH. However, elevated ventilatory equivalents are non-specific and can also stem from hyperventilation, obstructive lung disease, chronic left-sided heart failure, or cardiac shunts.
Differential diagnosis is key:
· PVD (Pulmonary Vascular Damage): Shows a high VE/VCO2 relationship and markedly lowered PETCO2 (significant decrease during exercise). Breathing frequency is often normal, and there is usually sufficient breathing reserve (BR) at peak exercise. SpO2 drop is often abrupt or saturation remains constant.
· Pulmonary/Interstitial Damage (ILD): Exhibits rapid, shallow breathing (high BF, low VT) and a low BR. The VE/CO2 is normal or slightly elevated, and PETCO2 is normal or slightly reduced. SpO2 decreases continuously during exercise.
CPET assists in differentiating left versus right ventricular failure and is used for risk stratification of PAH according to ESC guidelines and evaluation of therapy effects.

