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ARDS  Acute respiratory distress syndrome
SDB Sleep-disordered breathing

To the Editor

We would like to thank El-Khatib and Esquinas for their
valuable comments regarding our paper [2] and for giving us
the opportunity to clarify some important issues.

We agree with El-Khatib and Esquinas that the effect of
critical illness on sleep may be underestimated since the pa-
tients were studied several days/weeks after intensive care unit
(ICU) discharge [2]. Obviously, sleep at ICU discharge should
be severely influenced by abnormalities in gas exchange (al-
most all patients need supplementary oxygen for some time
after ICU discharge) and other ICU-related factors, making
both the performance and interpretation of sleep studies prob-
lematic. Nevertheless, the main aim of our study was to inves-
tigate sleep quality in ICU survivors with normal or near nor-
mal blood gases. Our study clearly showed that this patient
population suffers from significant sleep disruption and sleep-
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disordered breathing (SDB) of obstructive type, which im-
proved slightly at 6 months [2]. We believe that these results
point out that these patients need close follow-up and, possi-
bly, diagnostic sleep procedures, both at hospital discharge
and at least 6 months later.

The design of our study does not permit the identification
of pathophysiologic mechanisms [3] which underline the ob-
served SDB. We hope that our study will pave the way for
future studies to further explore the mechanisms of SDB in
this specific population of ICU survivors. In addition, the
number of patients with acute respiratory distress syndrome
(ARDS) was relatively small, making the relationships be-
tween variables related to ARDS characteristics and manage-
ment and sleep quality questionable. Moreover, few patients
were classified as having severe ARDS (seven patients) and as
a result the use of neuromuscular blocking agents and prone
position was applied in a small number of patients (six and
one patient respectively). This small number of patients pre-
cludes a meaningful statistical analysis. We certainly agree
with El-Khatib and Esquinas that both the severity of
ARDS and management strategies may affect our results.
We also agree that intubation-related factors, by affecting ei-
ther the genioglossus muscle or the passive properties of upper
airways (i.e., mechanical damage), may influence our results
[4]. However, to confirm the contribution of these factors to
SDB, we must specifically examine the function of
genioglossus muscle and upper airways’ passive properties
in all patients during sleep. This was not the aim of our study.

The issue of patient-ventilator dys-synchrony deserves
some comments. Firstly, in this patient population, patient-
ventilator dys-synchrony was not studied and, therefore, we
cannot further comment on that issue. Nevertheless, the effect
of patient-ventilator dys-synchrony on sleep during critical
illness is controversial [5]. Secondly, we have shown that
patient-ventilator dys-synchrony is not a constant phenome-
non but tends to occur in clusters, making the identification of
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dys-synchrony very demanding [6]. This necessitates special
equipment [6] and thus, different study design.
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