 The Fick Principle Revisited (Dr. Holger Burchert)
The Fick Principle VO2 = Q x C(a-v)diff is fundamentally an application of the Law of Conservation of Mass, analogous to calculating consumption on a sushi conveyor belt. This framework allows for mechanistic analysis of VO2 limitation: impairment can be attributed to Lung disease (less O2 provided), Cardiac disease (less flowrate ), or Muscular disease (more O2 left over, higher CvO2.
For non-invasive estimation of Cardiac Output (Q) during CPET, accurate knowledge of the arteriovenous O2 difference (C{a-v}O2 is required. While earlier models suggested a linear relationship, newer data suggest that C(a-v)O2 follows a predictable S-shaped curve during exercise as the venous O2 concentration (CvO2) declines according to the Hill Equation.
A deep mechanistic connection exists between O2 kinetics and the Anaerobic Threshold . The AT appears to coincide with the point where the in-vivo O2 dissociation curve begins to flatten. The Bohr shift caused by metabolic CO2 and H+ starts at the curve's inflection point ( 36% saturation). This chemical equilibrium shift (Le Chatelier’s Principle) steepens the ODC and maximizes O2 unloading, preventing re-binding. Clinicians must consider the Fick principle, Conservation of Mass, the Bohr effect, and the Equilibrium law for accurate interpretation of VO2 and Q.

