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Hypoxia—how to
measure It?
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Motivation: observed error in capnography
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* blue line: capnographic curve
e yellow line: trend (numeric) values of EtCO,
* 0 average 30% of time these values did not correspond (13-

Roubik K., Filip J., Lékar a technika, 2017.
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Pulse oximetry

standard monitoring of patients

frequent endpoint in many hypoxic
studies

- 5 different pulse oximeters for
breathing trials simulating breathing
under avalanche snow
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Pulse Oximeter Waveform
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Connection to the
avalanche snow
~__simulating material _-

.

Connection to the
breathing tubing

- material

S
-~

S -~

e 1Y

S -
R e
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avalanche snow simulating
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Disconnection from
the breathing tubing
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Stabilization phase Breathing phase

Recovery phase

13 healthy volunteers
3 different snow model materials

3 breathing experimental phases

progressive hypoxia and hypercapnia
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Roubik K. et al., Scientific Reports 2022
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Breathing phase Recovery phase

SpOg2 85 %

Disconnection
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Vantanajal, et al. Journal of Applied Physiology 2007.

Perfusion index (PI)

* derived from pulse oximetry lo J
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“-1-" Non-pulsatile anterial blood - -

* Pl 0.02—20.0 T et bR

* calculated as the ratio of the pulsatile to
the non-pulsatile signal amplitude of the
infrared signal of the plethysmography
waveform

* higher PI ~ better perfusion, vasodilation

* significant inter-individual differences,
absence of ,normal" values —> more as a
trend parameter

* healthy volunteers: Pl = 1:4 (0.7-3.0)
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Perfusion index Experimental phase

Stabilization  Breathing phase Recovery phase
phase

Mean + SD 158 +1.34 1.25+0.71 392+336

Median (IQR) 120(0.85-1.8) 1.1(0.78-1.5) 30(1.5-6.2)
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R?=0.032

Congruent segments (%)
Congruent segments (%)

2 3
Perfusion index (-)

Perfusion index (-)

breathing phase recovery phase

p =0.62 p=0.35

Conclusions

* Vital sign monitors can display data different from the raw

measurements (due to setting, software algorithmss, etc.)
* The choice of a particular device may affect the experiment.
* Especially study endpoints should rely on more parameters.

* Raw data analysis is preferred for certain applications.
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You should
know the
limitations of

your
equipment...




