AI in CPET Analysis (Fabian Schwendinger)
Despite its diagnostic and prognostic importance, Cardiopulmonary Exercise Testing (CPET) interpretation is complex. Traditional methods struggle, particularly with identifying patients facing multi-organ system limitations. Artificial Intelligence (AI) and Machine Learning offer a path toward automated, objective analysis.
Early AI models, such as Support Vector Machines (SVM), demonstrated high accuracy (>90%) in classifying distinct disease states like CHF and COPD in 'clean' cohorts. Subsequent work focused on classifying the primary limiting organ system. Random Forest models achieved high sensitivity and specificity (0.80 to 0.94) for distinguishing between cardiac and pulmonary limitations.
Recent research has tackled the challenge of classifying multiple organ system limitations and their severity. Experts showed considerable variability in scoring the severity of limitations (mean SD deviation of 1.0 to 1.2 points for vascular, mechanical, and cardio-circulatory systems). AI models were trained to reduce this error.
The most predictive variables identified by AI were: Pulmonary-vascular (nadir VE/VCO2 and VE/VCO2 slope), Mechanical-ventilatory (Breathing Reserve, FEV1, and FVC), and Cardio-circulatory (VO2peak% predicted, Delta VO2/WR slope, and VO2/WR slope). Notably, the Muscular limitation category was found to be "Not trainable" with the current datasets. Future development requires larger, highly heterogeneous datasets and external validation. The consensus best practice is to utilize AI as decision support under the supervision of a human expert.

