Oxygen: The Kiss of Life

I am the very air
you breathe
Your first
and last
breath
—Roger McGough!

Recent guidelines emphasize the importance of an ac-
tive life for COPD patients, including those with chronic
respiratory failure.? Oxygen supplementation increases ex-
ercise performances and prevents oxygen desaturation dur-
ing daily activities in patients with “overt” or “latent”
chronic respiratory failure.? This highlights the importance
of correctly titrating home oxygen flow for when these
patients are at home and/or performing an outdoor activity.

The prescription of long-term oxygen therapy and the
titration of the flow rate are based either on resting P, or
exertional desaturation, usually assessed during the 6-min
walk test, which does not necessarily mimic real-life sit-
uations.* Several conditions may require different oxygen
flows,> and some of them are “involuntary” or “manda-
tory,” such as sleeping, defecating,® eating, and digestion,
whereas some others are “voluntary,” such as walking,
gardening, cooking, traveling, sex, and even watching tele-
vision. If, during these activities, oxygen desaturations are
not adequately corrected, they may result in cardiac ar-
rhythmia and eventually transient pulmonary hypertension
that may harm the patient’s life.

SEE THE ORIGINAL STUDY ON PAGE 1901

AND THE CASE REPORT ON PAGE 1950

In this issue of the Journal, Rice et al” report an elegant
randomized trial of a new portable closed-loop oximetry-
driven, oxygen-conserving device, the AccuO,, which they
compared to standard continuous-flow oxygen and to an-
other oxygen-conserving device (CR-50). They tested the
3 oxygen systems’ ability to maintain S, at 90%, and
compared the systems’ oxygen consumption/conservation.
Their findings confirm data from a randomized controlled
trial® of a device that automatically adjusts the oxygen
flow based on S, measurements during a constant-work-
load test, compared to manual titration by a respiratory
therapist.
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The merits of the study by Rice et al” are numerous,
including their rigorous methods, the use of 2 controls (ie,
continuous flow and CR-50), and the real-life testing with
patients, not confined to a laboratory setting, as was the
investigation by Cirio and Nava.® By keeping the S,
very constant, at a “desirable” value, the AccuO, may be
useful in patients with preexisting hypercapnia, in whom
increasing P,,, above a certain limit causes deleterious
changes to alveolar ventilation and gas exchange, thus
worsening acidosis.’

The AccuO, had better oxygen conservation than the
CR-50. This is very likely to be associated with a cost
saving, which may be considered rather small in absolute
terms per patient, but from a larger perspective may result
in a quite impressive cost reduction. For example, Rice
et al point out that 24 million Americans are affected by
COPD, but in other parts of the world the COPD popula-
tion is much larger: for example, in China it is estimated
to be about 110 million.

There are, however, some potential unanswered ques-
tions that this investigation” still leaves open. The first is
that the patients were using the oxygen devices for 8 hours
during the daytime, so their effectiveness in maintaining
the target S, during sleep was not assessed, and in COPD
patients’ sleep is often associated with more severe hy-
poxemia and hypercapnia, which in some patients induces
substantial cardiovascular effects.!®

Second, the 3 oxygen-delivery devices were tested on
different days, and the patients’ activity levels were mea-
sured with an actigraph, which calculates the activity lev-
els as counts and therefore does not consider the actual
energy expenditure and activity intensity levels, which are
the leading causes of hypoxia.

Third, the AccuO, provides a maximum flow of only
4 L/min, which is insufficient to guarantee a satisfactory
Spo, ip patients with more severe COPD, especially during
exercise.

In keeping with the concept that a sedentary life is not
recommended in COPD patients, also in this issue of the
Journal, Diaz Lobato and co-workers!! present an inter-
esting case report of a patient with overlap syndrome (obe-
sity hypoventilation syndrome plus COPD) who (not on a
physician’s advice) was simultaneously using night-time
noninvasive ventilation (NIV) and supplemental oxygen.
The patient also travelled for several days per month. For
simplicity he had recently changed from a stationary ox-
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ygen concentrator to a portable pulse-dose concentrator,
but he reported that during NIV the “no oxygen delivery”
alarm was always on. Diaz Lobato et al tested the patient’s
combined oxygen and NIV system and found that the con-
centrator did not detect the patient’s inspiratory effort (and
therefore did not deliver oxygen) at any of the tested set-
tings. This was probably due to the interference of the
inspiratory and expiratory pressures with the concentra-
tor’s triggering system.

This case report!! is important because it highlights
the lack of interaction and exchange between clinicians
and manufacturers, which is essential to understand the
daily needs of our patients. It is clear to me that the
company that developed the portable concentrator was
not aware that it might be used during mechanical ven-
tilation, especially in this era where chronic respiratory
patients are no longer home-bound. Indeed, the report
by Diaz Lobato et al'! focuses our attention on the
problem of adding low-flow oxygen during NIV, in
ventilators that do not have oxygen blenders. In that
setting, supplemental oxygen is often added to the ven-
tilator circuit to maintain an adequate S, , but the Fo,
is generally unknown, and is influenced by several fac-
tors such as the applied pressures, the oxygen flow, and
the site where oxygen is added to the circuit. To my
knowledge there has been only one study!? on this issue,
and it found that oxygen should be added close to the
exhaust port (ventilator side) of the circuit. If the in-
spiratory pressure is > 12 cm H,0, the oxygen flow
should be at least 4 L/min. The lack of studies on sup-
plemental oxygen during NIV in home ventilators is
rather surprising. While most of the ventilator manu-
facturers have focused their attention on the ventilation
algorithms, new ventilation modes, ease of use, and
connectivity, they apparently forget to deal with one of
the most important issues, which is the best technolog-
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ical solution to provide adequate oxygenation to the
body tissues. Oxygen is the kiss of life and we badly
need to understand how this kiss should be given.

Stefano Nava MD
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Bologna, Italy
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