
Sleep apnea hypopnea-syndrome is a common diagnosis
in 4% of men and 2% of women,1 and prevalence increases
with age.2 The most telling symptom is excessive daytime
sleepiness3 and the main repercussions are traffic accidents4-7

and increased cardiovascular risk related to hypertension.2,8,9

The first-line treatment for this syndrome is continuous
positive airway pressure (CPAP).10 According to Spanish11

and international12 standards, CPAP treatment requires
polysomnographic titration to determine the optimal CPAP
pressure after a diagnostic polysomnographic study has been
completed. In polysomnographic titration, the technician
increases pressure manually until apneic episodes cease. The
problem with this titration process is that it is expensive and
consumes a great deal of polysomnographic time that could
be used to perform diagnostic studies, meaning that CPAP
titration has a negative impact on waiting lists.

Various solutions have been proposed as alternatives
to conventional titration: “partial-night” trials,13

automatic titration with auto-CPAP devices,14,15 and
pressure prediction using mathematical formulas.16,17

Split- or partial-night studies use half the night for
diagnosis and the rest of the time for titration. Their
main drawback is that the second half of the night is
often insufficient to complete titration. Therefore, using
a shorter period for diagnosis and a longer one for
titration has been proposed.18,19 However, a second
disadvantage of split-night CPAP titration is that during
the first part of the night (diagnosis) the severity of the
sleep apnea-hypopnea syndrome may not be detected
because apneic episodes predominate toward the end of a
night’s sleep. For these reasons it is recommended to use
split-night titration with patients who have more severe
symptoms (and who are theoretically more seriously ill).
Even though this method eliminates the need for a
separate diagnostic study, however, polysomnography
itself must still be performed.

Auto-CPAP devices detect snoring, upper airway flow
and flow limitation and react by increasing or decreasing
pressure in accordance with algorithms. Some authors
have suggested that these devices can be used unattended,
as an alternative to conventional polysomnography, for

titration in “virgin” patients (never previously treated
with CPAP). However, that assertion is based on only 3
case series,20-22 one of which had negative results,21 and a
single randomized controlled trial.23 This last study
demonstrated clinical improvement and good compliance
with CPAP, but unfortunately, no polysomnographic
studies were performed during follow up in that trial,
meaning that no data on the apnea-hypopnea index or
other polysomnographic variables were available for the
patients treated at pressures set by way of auto-CPAP
titration. Therefore, the evidence in favor of applying this
method in clinical practice is considered inadequate.24

One study estimated the optimal pressure using a model
that took into consideration the apnea-hypopnea index,
body-mass index, and neck circumference.16 The pressure
established by this mathematical approach fell within 2 cm
H2O above or below the optimal pressure set by
polysomnography for 83% of the patients, and the authors
recommended using the estimated pressure as a starting
point to optimize and shorten the conventional
polysomnographic titration time. A recent study enrolling
18 patients demonstrated the efficacy of CPAP relying on
mathematical titration (based on an algorithm) plus self-
adjustment by the patients at home.17 During a 5-week
follow-up period, the clinical and polysomnographic
results with the novel titration procedure were similar to
those of CPAP with conventional titration. This study
undoubtedly opens up the possibility of a “semi-empirical”
titration approach whose importance rests on savings in
polysomnography. Like titration by auto-CPAP, this
alternative might shorten waiting lists and reduce costs as
well as provide immediate treatment for diagnosed patients
(who would not have to wait for a titration study) at an
even lower cost than auto-CPAP titration (as no additional
device would be needed). However, the study left
unanswered questions. Although the trial used a crossover
design, the sample was small—18 patients—and as a result
statistical power was not very high. Moreover, the optimal
final pressure for the group using the mathematically
estimated pressure plus home adjustment was so high
(10.1±2.0) that one wonders if it would lead to a higher
rate of side effects and lower compliance over the long
term in a larger population of patients.

CPAP titration by polysomnography surely has its days
numbered in the short- or medium-term owing to either
greater use of auto-CPAP devices and/or reliance on
mathematically estimated titration with later individualized
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adjustment. Nevertheless, before this happens larger
randomized controlled trials are needed to demonstrate that
CPAP treatment based on automatic titration or
algorithmic estimation is effective and equivalent to that
based on conventional titration by polysomnography, with
effectiveness demonstrated in terms of both symptoms and
polysomnographic parameters.

Future studies of auto-CPAP must also settle the
question of how optimal pressure is chosen. In general, the
pressure used is the one suggested by the 95th percentile,
that is, the level that covers 95% of the study period and
whose value is provided by the auto-CPAP device itself.
However, authors who have estimated the pressure by
visual inspection of raw data from the device (90th
percentile)25,26 have achieved effective treatment at lower
pressures than those recommended based on the 95th
percentile.27 Another question that must be answered is
whether unattended automatic titration can be carried out
in a patient’s home in a single night. Series20 suggests that
the optimal pressure based on recordings stored in the
auto-CPAP device over a week or two can be used,20 but
the problem with this is that the cost-benefit ratio worsens
if every titration keeps an auto-CPAP device tied up for so
much time. Furthermore, not all auto-CPAP devices
measure the same parameters, nor do they respond in the
same way or with the same efficacy when hypopneas
appear.28 As a result, future studies must also establish
which types of auto-CPAP devices are useful for
automatic titration.

Several trials are being carried out to answer these
questions. In Spain, a randomized controlled trial enrolling
a very large population of 360 patients is under way to
assess the efficacy of CPAP titrated automatically in a
single night in the patient´s home (with optimal pressure
estimated based on visual inspection of raw data) and
CPAP with the pressure level initially estimated by an
algorithm and later adjusted at home. Both methods are
compared with conventionally titrated CPAP.29 We shall
have to wait and see.
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