6. Conducting a Clinical Trial (Dr. sc. med. Raphael Knaier)
The execution of a clinical trial follows five critical steps: 1. Hypothesis (PICO framework), 2. Study preparation, 3. Data collection, 4. Data analysis, and 5. Data publication.
Study Preparation mandates strict quality management, requiring Training, Delegation, and Deviation} logs, alongside a Data Management Plan (FAIR)
Data Collection requires rigorous standardization and calibration. Volume calibration (3 L pump for exercise and 0.5 L pump for rest) must be performed before each test. Gas calibration requires both room air ($20.94%  O2, 0.04%  CO2) and calibration gas (15.9%  O2, 5%  CO2). Ramp protocols are the preferred choice for their computer control, ease of analysis, and ability to facilitate VO2-plateau determination. The optimal test duration is between 7 and 26 minutes. Standardization includes controlling for training state (rested state), health status (no infection within 14 days), nutrition, medication documentation, and ambient conditions (Temp  18-23C; Humidity 40-60%).
Data Analysis starts with checking raw data for plausibility and completeness. The determination of VO2peak and VO2maxis key. Reliance on secondary criteria (RER}max, APMHR) to confirm maximal effort is associated with limitations, potentially leading to Type I (false positive) or Type II (false negative) errors.
Data Publication requires transparency, adherence to guidelines (CONSORT STROBE), Sex-specific reporting, and honest reporting of adverse events or technical errors. Data sharing should follow the FAIR principle, including the provision of a Codebook
