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EDITORIAL

Auto-CPAP: an effective and low-cost procedure
in the management of OSAS?

P. Lévy, J-L. Pepin

Nasal continuous positive airway pressure (CPAP) is
generally considered the first-line therapy in obstructive
sleep apnoea (OSA) patients because it is effective at both
correcting respiratory events and related arousals, and also
improving morbidity [1]. Obstructive apnoeas and hypo-
pnoeas can virtually always be eliminated by some level of
CPAP <20 cmH2O [1, 2]. Determination of the prescrip-
tion pressure (e.g. the lowest pressure that achieves a thera-
peutic result during an entire night), or "CPAP titration",
has traditionally been conducted by a technician in the sleep
laboratory during full polysomnography [2, 3]. Although
this procedure was initially exclusively directed towards
eliminating only frank apnoeas and hypopnoeas, it is now
common for the sleep technician to titrate CPAP first to
the abolition of apnoeas and hypopnoeas, then to the elim-
ination of snoring, intermittent oxygen desaturations and
microarousals on electroencephalogram (EEG) [3, 4]. Until
recently, CPAP titration was always carried out in the sleep
laboratory, but this is a costly and labour-intensive proce-
dure. Many strategies have been attempted to reduce this
expense, including prediction formulae [5, 6], split night
studies [7], attended home titration, partner titration and
home stepwise titration. An alternative is to automate the
titration process and determine a single pressure suitable for
subsequent at-home fixed pressure treatment. The validity
of such a strategy in correcting sleep breathing disorders
has been demonstrated when compared with manual titra-
tion [8, 9]. However, whether this permits a substantial
reduction in or abolition of laboratory-based tests needed
to titrate CPAP in OSA patients remains unknown.

In this issue of the Journal, BERKANI et al. [10] have exa-
mined the feasibility and economic impact on OSA manage-
ment of an automated titration based on snoring detection.
Although an adequate detection of the respiratory abnor-
malities on which the algorithm of the titrating device is
based is the first condition of success, we will not com-
ment further on this aspect as our group was involved in
the development of the device used in the present report.
However, several methodological points should be noted.
An auto-adjusted CPAP device can be used either for titra-
tion only in order to choose the single therapeutic pressure
that will be used on a long-term basis, or for adjusting per-
manently to the patient's changing needs during the night.
Ideally a single device should be able to perform both [3],
but in the present report, only the titration function was

tested [10]. The authors have set several conditions to pre-
vent any excess of sensitivity of the CPAP machine. In
order to avoid any inappropriate increase in pressure: 1)
the pressure was set at a maximal value of 14 cmH2O, or
subsequently at 16 if previous threshold was attained; and
2) only snoring detection was used. This may be adequate
for titration, but may be inadequate for long-term auto-
adjusted CPAP treatment. As a result of changes occurring
in the upper airway structure and function (i.e. reduction
of upper airway (UA) oedema and restoration of UA
reflexes), snoring detection might become less effective
in driving an auto-adjusted CPAP on a long-term basis.
Moreover, although the authors carefully selected perma-
nent snorers, the two subjects in whom the CPAP pressure
adjustment was suboptimal had UA anomalies e.g. laryn-
gectomy and uvulopalatopharyngoplasty (UPPP), respec-
tively. It should be emphasized that UPPP is usually a
contra-indication to auto-CPAP, whatever the device and
indeed CPAP with fixed pressure is often less well-toler-
ated after such a surgical procedure [11].

There is little published uniformity to the criteria used
by a technician to decide on the "optimal" pressure based
on an attended study. Most protocols stress the abolition
of apnoea which is relatively simple. The reference to
hypopnoea is much more complex owing to the variability
of detection between laboratories but also within a labora-
tory in this specific context of manual titration. Some lab-
oratories also titrate CPAP to try to abolish arousals which
may result from intermittent upper airway obstruction not
producing detectable hypopnoea or desaturation. An addi-
tional approach that has been proposed is to use oesopha-
geal pressure monitoring to titrate the level of CPAP to the
pressure which minimizes intrathoracic pressure swings
indicative of high resistance, thus correcting any elevated
upper airway obstruction. A similar but noninvasive meth-
od is to use the inspiratory flow contour (flow limitation)
to effect the CPAP titration [12]. Most, if not all the sig-
nals mentioned above are poorly standardized in terms of
techniques of measurement and reference values. This is
particularly the case for snoring measurement during CPAP
which would be needed to provide comparable results be-
tween laboratories. Variability in hypopnoea detection has
already been mentioned and is probably critical during an
"on-line" procedure such as manual titration. Arousal det-
ection is an even more complex issue as both the criteria
used [13] and the normal values [14] remain questionable.
Oesophageal pressure values may depend upon the tech-
nique of measurement but are also critically affected by
sleep stages and body position. Thus, there have been vir-
tually no normal values published until now [15]. Finally,
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inspiratory flow limitation may be recognized from flow
contour but this is undoubtedly more easily and accurately
done automatically by a specific algorithm than by visual
inspection [8, 12]. On the other hand, the titration should
not be performed only by increasing the pressure. There
should be systematic attempts to lower the pressure through
the night. This is required since the time spent at different
pressures during the time study will strongly influence the
choice of therapeutic pressure (i.e. 95 percentile of the
pressure). It should also be borne in mind that some hys-
teresis exists in the pressure required to suppress respira-
tory events. This has been demonstrated with inspiratory
flow limitation, which requires about 2 cmH2O more to be
eliminated during upwards titration of CPAP than the
pressure at which it disappears during downwards titration
[12].

Standardization of both the criteria and the procedure
may favour auto-titration when compared with the manual
procedure. Detection of respiratory events which require a
change in CPAP pressure would be better addressed in an
automated way. It is beyond the scope of the present edito-
rial to recommend any strategy regarding the choice of
signals or the design of algorithms. Several devices have
already been designed using either pressure or flow monit-
oring to continuously adjust CPAP pressure. The parameters
used to vary the pressure include apnoeas, hypopnoeas,
snoring detection, inspiratory flow limitation assessment
and respiratory impedance evaluation. From this point of
view, there are two papers in the present issue of the Jour-
nal by REES et al. [16] and MAYER et al. [17] addressing the
validity of simplified methods of diagnosis to assess
arousals, apnoeas and hypopnoeas, respectively. Although
these two papers are centred on the diagnostic side, the
technology and the algorithms of many CPAP devices are
already based on a similar strategy of detection. Whether
one or more parameters are needed remains to be establ-
ished. However, there are a number of factors which create
significant difficulties for most, if not, all these devices.
Buccal and nasal leaks when exceeding 0.5–1 L·s-1 (de-
pending on the model) may greatly alter signal detection
and consequently the adjustments of the device may be
inadequate. In addition, rapid eye movement (REM) sleep,
slow wave sleep and rapid alternation of wake/sleep peri-
ods are associated with physiological conditions which
auto-adjusted CPAP devices have difficulty coping with:
ventilatory instability, high stable UA resistance and repeat-
ed central events, respectively. There are technical solu-
tions and algorithm designs that may partly solve these
problems, but further improvement may be achieved by hav-
ing a back-up system to control pressure changes which
uses a different signal, should the original signal be unin-
terpretable for any reason.

There are two additional questions that need to be
addressed regarding auto-titration: where should it be per-
formed, and what is the cost-effectiveness of such a tech-
nique?

In the present report, the authors have attempted both to
improve cost-effectiveness and to reduce the waiting list
in their sleep laboratory [10]. It is not clear where the
diagnostic night was performed, although it used an amb-
ulatory device. However, the full polysomnography used
to verify the efficacy of the fixed pressure provided by the
auto-CPAP titration results was performed in a conven-

tional hospital room. If one takes into account that a sec-
ond titration would have been performed if the maximum
pressure of 14 cmH2O was attained, then the most signifi-
cant finding of this study was a reduction in the number of
polysomnographies, rather than an actual reduction in costs.
In order to establish that there was a reduction, as the auth-
ors state, a careful comparison between the costs in the
sleep laboratory and in the ward should be performed
including the potential need for a second titration which
could be required. In the paper by BERKANI et al. [10] the
number of subjects was small and none required a second
titration. A larger study may have revealed extra costs in
this respect. However, a reduced number of admissions to
the sleep laboratory were undoubtedly obtained in the
present study and this is, itself an important finding.

Furthermore, from these results we do not see any rea-
son not to attempt auto-titration at home. There are recent
reports proving the feasibility of such a procedure, al-
though still published in abstract form [18, 19]. However,
several conditions should be fulfilled in order to be confi-
dent in the safety and efficacy of the procedure: 1) the
auto-titrating device needs to be rigorously tested on a
sufficiently large number of patients and proven to be
working efficiently; 2) patients with significant mouth
leaks e.g. those who have had UPPP should be excluded;
3) feedback from the patients and data recorded by the
CPAP machine should be collected in the first days of
treatment in order to detect rapidly any failure of the treat-
ment; and 4) polysomnographic efficacy of the chosen
pressure should be checked in the first weeks of treatment.
If such a strategy is adopted, it might have several sub-
stantial advantages. It could generate a significant reduc-
tion in costs, and as previously mentioned, decrease the
waiting list of the sleep laboratory which could be prefer-
entially used for patients needing more sophisticated
means of diagnosis and treatment. Moreover, the evalua-
tion of treatment efficacy would be performed in a much
more stable state, free of any sleep rebound effect and on a
larger study period when compared to conventional tit-
ration. Finally, patients could be titrated at home over a
period of several consecutive nights which would have the
advantages of evaluating the reproducibility of the proce-
dure and also of determining the CPAP pressure required
to assess the needs in pressure for patients in their usual
surroundings. Furthermore, there is also the option for
patients requiring high or variable pressure to go on to the
long-term use of an auto-titrating device. The proportion of
patients requiring important changes in pressure through
the night remains unknown. Whether this profile of pres-
sure is stable over time is also uncertain. Therefore, this
strategy would probably be able to select the most appro-
priate candidates for auto-CPAP on a long-term basis.

In conclusion, taking evidence from this latest report and
from others already published or currently being conduct-
ed, it appears that auto-titration outside of the sleep labora-
tory is feasible and certainly cost-effective. It is important
that the chosen auto-titrating device should have been vali-
dated and shown to be effective. Auto-titration at home
over several nights is also a feasible and promising prosp-
ect. Whether or not subjects exhibiting significant variabil-
ity in pressure-needs would benefit, in terms of side-effects
and compliance, from long-term auto-adjusted continuous
positive airway pressure remains to be studied.
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