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To the Editor:
We read with interest the comments from

Sarc et al1 about our previous study on FIO2

delivered by noninvasive ventilation (NIV)

compared with long-term oxygen therapy at

the same flow.2 We want to give some pre-

cision in response to their comments. Sarc et

al1 state that our result of a decrease in FIO2

delivered by NIV at the same oxygen flow

delivered by nasal cannula is not surprising.

Indeed, it is an expected result related to the

dilution of oxygen by the NIV flow. To our

knowledge, this had not yet been clearly

demonstrated in real-life home conditions.

Their main remark concerns the lack of

data on PaO2
, stating that FIO2

cannot be

directly translated into PaO2
and suggests

that the decrease in FIO2
would be com-

pensated by the increase in alveolar venti-

lation; in other words, the decrease in

PaCO2
. We are not totally agreed with this

point. FIO2
is the main determinant of al-

veolar oxygen pressure (PAO2
): PAO2

¼
PiO2

– PaCO2
/ R ¼ (PB – PH2O) FIO2

–

(PaCO2
/ R). In the the studies by Murphy

et al3 and K€ohnlein et al,4 the change in

PaCO2
associated with NIV use was 5 mm

Hg and 6.75 mm Hg, respectively. With a

commonly accepted respiratory coeffi-

cient of 0.82, PAO2
variation would be

from 6.1 to 8.2 points. In our study, the

PAO2
change related to the decrease in

FIO2
(from �31% with daytime oxygen

therapy to 25% on average with NIV)

would be �42.8 points. Therefore, the

drop in PaCO2
cannot compensate for the

drop in PiO2
(linked to the drop in FIO2

related to compensation for leaks). This

results in a drop in PAO2
and, therefore, in

PaO2
. In addition, a study by Storre et al5

demonstrated that significant leaks influ-

ence both FIO2
and PaO2

. In our study2,

monitoring SpO2
was usable in 5 subjects;

in all the subjects, we noticed a drop in

SpO2
when the leaks increased and the

FIO2
decreased (Fig. 1).

The consequences of nocturnal hypoxe-

mia are multiple, and nocturnal oxygen sup-

plementation can improve arrhythmias and

reduce blood pressure surges.6,7 The bene-

fits for sleep quality are not well estab-

lished.8,9 The association between nocturnal

oxygen desaturation and the development

of chronic pulmonary hypertension remains

unclear. Data on mortality and its associa-

tion with nocturnal oxygen desaturation in

COPD are scarce and have not demon-

strated a survival benefit when corrected by

oxygen supplementation. However, the 2

studies that looked at this topic were carried

out on small cohorts and concerned subjects

with low hypoxemia (mean PaO2
of 76 mm

Hg and 62.7 mmHg).10,11

Finally, Sarc et al1 state that oxygen flow

should be titrated to PaO2
. However, this is

difficult to achieve in the daily practice at

the patient’s home. We believe that it is sim-

pler in daily practice to determine the oxy-

gen flow according to the FIO2
delivered.

Like the servo flow regulator that titrates ox-

ygen flow based on pulse oximetry feed-

back,12 technologic innovation would be the

introduction of an oxygen flow regulator

based on the flow of the home ventilator tur-

bine and, therefore, of the leaks, so that the

increase in the oxygen flow would limit the

drop in FIO2
linked to leaks.
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Fig. 1. Leaks, SpO2
and FIO2

variations during nocturnal noninvasive ventilation.
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