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KEY POINTS

� Positive airway pressure (PAP) is considered first-line therapy for moderate to severe
obstructive sleep apnea syndrome (OSAS) and may also be considered for mild obstruc-
tive sleep apnea, particularly if it is symptomatic or there are concomitant cardiovascular
disorders.

� Continuous positive airway pressure (CPAP) is the most common initial mode of therapy
for OSAS; however, bilevel positive airway pressure (BPAP) may be considered in patients
who are unresponsive or intolerant of CPAP or who have concomitant respiratory insuffi-
ciency and hypoventilation.

� CPAP and BPAP are used in the autotitrating mode to initiate treatment or to determine
the optimal pressure for patients with moderate to severe OSAS who do not have signif-
icant comorbidities.

� Adaptive support ventilation (ASV) is considered in patients with OSAS and respiratory
insufficiency with central apnea; periodic breathing, such as Cheyne-Stokes respiration,
or complex apnea. It is, however, contraindicated in patients with chronic heart failure
with reduced ejection fraction less than or equal to 45%.

� Comfort features, such as mask interfaces, heated humidification, pressure relief modes,
and ramps, have been developed to improve adherence to PAP, which despite proven
efficacy, is low.
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BACKGROUND

Positive airway pressure (PAP) has been used to treat obstructive sleep apnea syn-
drome (OSAS) for more than 30 years.1 PAP prevents upper airway collapse: it func-
tions as a pneumatic splint,2 increasing the caliber of the upper airway and it also
increases lung volumes, which provides tracheal traction.3 PAP is considered first-
line therapy for moderate to severe obstructive sleep apnea and may also be consid-
ered for mild obstructive sleep apnea, particularly if it is symptomatic or there are
concomitant cardiovascular disorders.4–6 The indications for PAP include apnea
hypopnea index (AHI) or respiratory disturbance index greater than or equal to 15
events per hour or AHI or respiratory disturbance index between 5 and 14 events
per hour associated with symptoms such as excessive daytime sleepiness, impaired
neurocognitive function, mood disorders, insomnia or cardiovascular disease (eg, hy-
pertension, ischemic heart disease, congestive heart failure, atrial fibrillation) or history
of stroke. The use of PAP for OSAS improves respiratory disturbances,7 daytime
sleepiness,8,9 cognitive impairment,10 mood,11 and quality of life12; reduces automo-
bile accidents13,14; and improves cardiovascular sequela, such as systemic hyperten-
sion.15–17 Treatment of OSAS with PAP is optimized by using a multidisciplinary
approach including a sleep specialist, the referring physician, nurses, respiratory ther-
apists, and the sleep technologist.

POSITIVE AIRWAY PRESSURE DELIVERY SYSTEMS

PAP devices are air pumps (fan-driven or turbine systems) that draw in external,
filtered air to deliver pressured airflow. The airflow is adjusted by changing the diam-
eter of the pressure valve or turbine/fan speed. Over the years, PAP machines have
become more quiet, compact, and portable.
PAP is delivered by a variety of interfaces: nasal, oronasal, and oral (ie, nasal mask,

nasal pillows, oronasal [face] mask, oral mask, and oral mask with nasal pillows). The
choice of optimal interface is important, because it may influence a patient’s accep-
tance of PAP therapy and long-term compliance.18 The most commonly used inter-
faces are the face and nasal masks. Nasal pillows19 and oral masks20 may be
considered as alternatives if a patient cannot tolerate the nasal or face masks. Face
masks may be considered when nasal obstruction or mouth breathing limit the effec-
tiveness of the nasal mask or greater inspired relative humidity is desired.21 Masks
have been developed by manufacturers to maximize patient comfort, using softer
cushions.
Most currently available PAP devices include digital software that keeps track of

date and time of usage, and detects and measures apnea, hypopnea (AHI), snore,
flow limitation, periodic breathing, air leaks and flow waveform. In essence, these de-
vices can measure many of the respiratory parameters that are monitored during a
polysomnogram (PSG). Without the extensive monitoring of the PSG, it is not possible
to determine the sleep stage of the patient or to accurately assess some of the phys-
iologic complications of the OSAS. However, devices have advanced to the point that
they can use the measured respiratory parameters to provide feedback in a closed-
loop system and to manipulate the output variables.

MODES OF POSITIVE AIRWAY PRESSURE

Many of the modes of PAP used for OSAS have variations of pressure-support or
pressure-controlled ventilation. A target pressure is set and the resultant tidal volumes
depend on the level of inspiratory pressure, respiratory system compliance, airway
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