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I am a physiologist !



Outline

Exercise is medicine.
Unfitness predicts bad outcome.
Exercise can help you survive.
Critical illness, exercise and outcome.
Extreme physiology and adaptation.
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cardiopulmonary exercise testing (CPET)

CPET integrates expired oxygen and carbon 
dioxide concentrations with the 
measurement of ventilatory flow thus 
deriving oxygen uptake (VO2) and carbon 
dioxide production (V〖CO〗2) under varying 
external workloads.  



Recordings of resting (indices capturing beat-to beatchangesi n heartrate,reflecting
cardiac parasympathetic activity) and submaximal exercise(30-to60-saverage)





VT there is a nonlinear increase in ventilation with an increase in workload 
and is associated with the onset of increased anaerobic metabolism.

Sensitivity and specificity analysis of ventilatory
threshold (VT) for predicting the diagnosis of sepsis















a randomized study to compare the effects of exercise training versus standard 
percutaneous coronary intervention (PCI) with stenting on clinical symptoms



Am. J. Physiol. 277 (Heart Circ. Physiol. 46): H2145–H2157, 1999.



Orthogonal Spectral (OPS) imaging Sidestream dark field (SDF) imaging

Incident dark field (IDF) imaging                                                                                            Incident dark field (IDF) 
plus O2 saturation imaging

Imaging the Microcirculation 

Physiology at the Bedside

PROTOTYPE



Total vessel density in term neonates 
at high altitude (Puno 3827 m)

*
* p< 0.001
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Adaptation of the microcirculation to hypoxia
The response of the microcirculation to hypoxia is to increase  its oxygen extraction capacity by 

increasing its TVD and thereby  shortening its diffusive distance.
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Adaptive microcirculatory mechanisms in response 
to  COVID-19 hypoxia

RBC move from the 
systemic  to the 
microcirculation The density of sublingual capillaries 

(functional capillary density; FCD) 
are elevated in COVID-19



Capillary density at sea 
level and high altitude
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