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When Joseph Priestley discovered oxygen in 1774, he found
that air was a mixture of gases. He called one of these gases
“dephlogisticated air,” to which later the chemist Antoine
Lavoisier gave the name “oxygen” which made candles burn
brighter and longer than ordinary air [1]. Until now, this
discovery covers 2 essential features of oxygen which in
clinical practice results in the use of oxygen as a drug.
In clinical practice, oxygen can be life-saving by giving to
patients with tissue hypoxemia. However, too much oxy-
genation can cause toxicity, which has been well described
in the literature. Oxygen toxicity in central nervous system
is termed Paul Bert effect and in the lung it is termed
Lorrain Smith effect. The Paul Bert effect results in seizures
from which the onset depends upon the partial pressure of
oxygen in the breathing gas and exposure duration. This
effect is well known among divers and in hyperbaric facilities.
Respiratory side effects from oxygen are more frequently
observed in critical care settings resulting in a restrictive
policy not to administer more oxygen than required. In this
context, however, it is important to have the formulae of
oxygen content in mind while not just relying on the oxygen
saturation values (arterial oxygen content = (Hb × 1.34 ×

SaO
2
) + (0.0031 × PaO

2
)). Additionally, NICU patients are

potentially at risk for Terry’s syndrome or retinopathy of
prematurity, a disease of the eye when oxygen is administered
for premature development of the lungs. Although oxygen
is a natural molecule, the complexity of its interactions with
human metabolism continues to be a subject for in-depth
research [2].

In this thematic issue of oxygen therapy and ventilatory
support (OTVS), several papers investigated and discussed
some key aspects in the field of respiratory failure and ventila-
tor support. J.-L. Vincent et al. published an article addressing

the harmful effect of hyperoxia on critical illness. It has been
reported that the effect of partial pressure of arterial oxygena-
tion on mortality follows a quadratic function [3], and there
is nadir at which the mortality rate is the lowest. Respiratory
support can be performed by a variety of techniques, ranging
from the simple oxygen therapy to complex extracorporeal
membrane oxygenation (ECMO). In patients with ECMO,
the mechanical ventilation usually plays an important role.
The appropriate setting of the ventilator is of vital importance
to provide oxygen supply to vital organs while avoiding lung
injury. It is an art and science where, in most circumstances,
there is a lack of high-level evidence from randomized
controlled trials. Z. Zhang and colleagues discussed some
important aspects on the use of mechanical ventilation in
patients with ECMO. S. Ye and his colleagues investigated the
effect of antipyretic therapy on mortality outcome in patients
receiving mechanical ventilation. The study employed the
MIMIC-II database as the source of data [4]. The database
is freely available to the public and is the gold standard of the
critical care big data. It provides in-hospital clinical data with
high granularity, and data mining using such database can
provide insights into complex interactions between disease
severity, medical treatment, and procedures. Such complex
interactions may not be feasible in conventional randomized
controlled trials (RCTs). Also, traditional RCTs are designed
to explore the biological efficacy of a certain intervention,
which may not be applicable to real world settings where the
clinical effectiveness is most highlighted. There is evidence
that the results obtained fromRCTs can be different from that
obtained by observational studies [5].

Wan-Jie Gu
Zhongheng Zhang
Sven Van Poucke

Hindawi
Canadian Respiratory Journal
Volume 2017, Article ID 2462818, 2 pages
https://doi.org/10.1155/2017/2462818

https://doi.org/10.1155/2017/2462818


2 Canadian Respiratory Journal

References

[1] J. B. West, “Joseph Priestley, oxygen, and the Enlightenment,”
American Journal of Physiology—Lung Cellular and Molecular
Physiology, vol. 306, no. 2, pp. L111–L1119, 2014.

[2] S. Van Poucke, P. Jorens, and L. Beaucourt, “Physiologic effects
of hyperbaric oxygen on ischemia-reperfusion phenomenon
rachmaninov’s third piano concerto in hyperbaric physiology,”
in Handbook on Hyperbaric Medicine, pp. 121–134, Dordrecht
Publisher: Springer Netherlands, 2006.

[3] Z. Zhang and X. Ji, “Quadratic function between arterial
partial oxygen pressure and mortality risk in sepsis patients:
an interaction with simplified acute physiology score,” Scientific
Reports, vol. 6, Article ID 35133, 2016.

[4] Z. Zhang, “Accessing critical care big data: a step by step
approach,” Journal ofThoracic Disease, vol. 7, no. 3, pp. 238–242,
2015.

[5] Z. Zhang, H. Ni, and X. Xu, “Observational studies using
propensity score analysis underestimated the effect sizes in
critical care medicine,” Journal of Clinical Epidemiology, vol. 67,
no. 8, pp. 932–939, 2014.


