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Introduction: This guideline establishes clinical practice recommendations for positive airway pressure (PAP) treatment of obstructive sleep apnea (OSA)
in adults and is intended for use in conjunction with other American Academy of Sleep Medicine (AASM) guidelines in the evaluation and treatment of sleep-

disordered breathing in adults.

Methods: The AASM commissioned a task force of experts in sleep medicine. A systematic review was conducted to identify studies, and the Grading
of Recommendations Assessment, Development and Evaluation (GRADE) process was used to assess the evidence. The task force developed
recommendations and assigned strengths based on the quality of evidence, the balance of clinically significant benefits and harms, patient values and
preferences, and resource use. In addition, the task force adopted recommendations from prior guidelines as “good practice statements” that establish the
basis for appropriate and effective treatment of OSA. The AASM Board of Directors approved the final recommendations.
Good Practice Statements: The following good practice statements are based on expert consensus, and their implementation is necessary for appropriate
and effective management of patients with OSA treated with positive airway pressure:

1. Treatment of OSA with PAP therapy should be based on a diagnosis of OSA established using objective sleep apnea testing.

2. Adequate follow-up, including troubleshooting and monitoring of objective efficacy and usage data to ensure adequate treatment and adherence,

should occur following PAP therapy initiation and during treatment of OSA.

Recommendations: The following recommendations are intended as a guide for clinicians using PAP to treat OSA in adults. A STRONG (ie, “We
recommend...”) recommendation is one that clinicians should follow under most circumstances. A CONDITIONAL recommendation (ie, “We suggest...”)
reflects a lower degree of certainty regarding the outcome and appropriateness of the patient-care strategy for all patients. The ultimate judgment regarding
any specific care must be made by the treating clinician and the patient, taking into consideration the individual circumstances of the patient, available

treatment options, and resources.

1. We recommend that clinicians use PAP, compared to no therapy, to treat OSA in adults with excessive sleepiness. (STRONG)

2. We suggest that clinicians use PAP, compared to no therapy, to treat OSA in adults with impaired sleep-related quality of life. (CONDITIONAL)

3. We suggest that clinicians use PAP, compared to no therapy, to treat OSA in adults with comorbid hypertension. (CONDITIONAL)

4. We recommend that PAP therapy be initiated using either APAP at home or in-laboratory PAP titration in adults with OSA and no significant
comorbidities. (STRONG)

5. We recommend that clinicians use either CPAP or APAP for ongoing treatment of OSA in adults. (STRONG)

6. We suggest that clinicians use CPAP or APAP over BPAP in the routine treatment of OSA in adults. (CONDITIONAL)

7. We recommend that educational interventions be given with initiation of PAP therapy in adults with OSA. (STRONG)

8. We suggest that behavioral and/or troubleshooting interventions be given during the initial period of PAP therapy in adults with OSA. (CONDITIONAL)

9. We suggest that clinicians use telemonitoring-guided interventions during the initial period of PAP therapy in adults with OSA. (CONDITIONAL)
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INTRODUCTION

Since the publication of the previous American Academy
of Sleep Medicine (AASM) positive airway pressure (PAP)
practice parameters,' the scientific literature has continued
to expand regarding the effects of PAP on clinical outcomes
in adults with obstructive sleep apnea (OSA). In addition,
research on improving PAP adherence and advancements
in device technology have continued to evolve. Given these
advancements, updating the prior practice parameters was
considered timely.
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The AASM commissioned a task force (TF) of content ex-
perts to update and consolidate previous AASM PAP practice
parameters and reviews relevant to the treatment of adult OSA
with PAP modalities.'** This guideline does not address the
initiation and management of PAP in patients with obesity hy-
poventilation syndrome, sleep-related hypoventilation, or those
with concurrent forms of obstructive and central sleep apnea.
The efficacy of continuous PAP (CPAP), auto-adjusting PAP
(APAP), bilevel PAP (BPAP), and other advanced PAP modali-
ties for central sleep apnea and hypoventilation are addressed
in other active AASM guidelines.>® Furthermore, several prior
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recommendations on the management of OSA with PAP were
not readdressed in the present guideline. Nevertheless, the TF
adopted and modified two prior statements as good practice
statements, as they were considered essential to providing high
quality care to patients with OSA who are treated with PAP.

This guideline, in conjunction with the accompany-
ing systematic review, provides a comprehensive update
of the available evidence and a synthesis of clinical practice
recommendations.

METHODS

The AASM commissioned a TF of both board-certified sleep
medicine specialists and experts with proficiency in the use
of PAP in adults with OSA to develop this guideline. The TF
was required to disclose all potential conflicts of interest (COI)
per the AASM’s COI policy prior to being appointed to the
TF, and throughout the research and writing of this paper. In
accordance with the AASM’s conflicts of interest policy, TF
members with a Level 1 conflict were not allowed to partic-
ipate. TF members with a Level 2 conflict were required to
recuse themselves from any related discussion or writing re-
sponsibilities. All relevant conflicts of interest are listed in the
disclosure statement.

The TF conducted a systematic review of the scientific lit-
erature to answer 11 PICO (Patient, Population or Problem,
Intervention, Comparison, and Outcomes) questions regarding
the initiation of PAP therapy in patients with OSA that focus
on patient-oriented, clinically relevant outcomes (see system-
atic review, Table 1).” The purpose of the review was to de-
termine the effectiveness of PAP, alternative PAP modes (ie,
APAP, BPAP), and concurrent strategies designed to improve
outcomes by enhancing acceptance and use of PAP for OSA
treatment (eg, patient education and telemonitoring). The TF
did not compare PAP against other treatment options (eg, oral
appliance therapy, surgical therapy). Assessment of the evi-
dence was performed according to the Grading of Recommen-
dations Assessment, Development and Evaluation (GRADE)
process.® The TF assessed the following four components to
determine the direction and strength of a recommendation:
quality of evidence, balance of beneficial and harmful effects,
patient values and preferences, and resource use. Details of
these assessments can be found in the accompanying system-
atic review.” Taking these major factors into consideration, each
recommendation statement was assigned a strength (STRONG
or CONDITIONAL). Additional information is provided in the
form of remarks immediately following the recommendation
statements, when deemed necessary by the TF. Remarks are
based on the evidence evaluated during the systematic review
and are intended to provide context for the recommendations
to guide clinicians in the implementation of the recommenda-
tions in daily practice.

As this guideline focuses on the indications for PAP therapy
for OSA in adults, rather than the use of specific components
or accessories of the PAP device, recommendations for three
of the PICO questions were not included. A summary of the
systematic review and meta-analyses of the evidence for these
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PICO questions can be found in the additional considerations
section, as these factors are still important for clinicians to
consider in the context of their individual patient’s circum-
stances, when initiating PAP therapy.

The AASM expects this guideline to have an impact on
professional behavior, patient outcomes and, possibly, health
care costs. This clinical practice guideline reflects the state of
knowledge at the time of publication and will be reviewed and
updated as new information becomes available.

GOOD PRACTICE STATEMENTS

The following are good practice statements, the implementa-
tion of which is necessary for appropriate and effective man-
agement of patients with OSA who are treated with PAP.

Treatment of OSA with PAP therapy should be based on a
diagnosis of OSA established using objective testing.’

This good practice statement applies specifically to a new di-
agnosis of OSA, which should be established by either a home
sleep apnea test or in-laboratory sleep testing prior to initiation
of treatment for OSA. Patients with a previously established
diagnosis of OSA who are currently on PAP therapy and have
good symptom control should continue PAP therapy, even
when prior testing results are not readily available.

Adequate follow-up, including troubleshooting and
monitoring of objective efficacy and usage data to ensure
adequate treatment and adherence, should occur following
PAP therapy initiation and during treatment of OSA.

OSA is a chronic disease that rarely resolves except with sub-
stantial weight loss or successful corrective surgery. As with
other chronic diseases, periodic follow-up by a qualified clini-
cian (eg, physician or advanced practice provider) is necessary
to confirm adequate treatment, assess symptom resolution, and
promote continued adherence to treatment. Initial treatment of
OSA requires close monitoring and early identification of dif-
ficulties with PAP use, as adherence over the first few days
to weeks has been shown to predict long-term adherence.'*!
Objective monitoring of PAP therapy should be performed to
complement patient reporting of difficulties with PAP use, as
patients often overestimate their use of PAP treatment.'

The timing of adequate follow-up after treatment is initi-
ated will vary depending on patient circumstances. However,
patients should be followed in the initial weeks to months af-
ter PAP initiation to promote adherence and assess response
to treatment. Subsequently, yearly evaluation by a trained
health care provider is reasonable, although longer periods
of follow-up may be appropriate for selected patients who are
highly adherent to PAP therapy, have sustained resolution of
OSA-related symptoms, and have no concerns regarding their
PAP therapy. In contrast, patients with persistent or recurrent
sleep-related complaints or persistent difficulties with PAP use
should receive more frequent follow-up to address their issues.
Routine sleep testing to re-evaluate OSA status in patients
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Table 1—Implications of STRONG and CONDITIONAL recommendations for users of AASM clinical practice guidelines.

User STRONG Recommendations CONDITIONAL Recommendations
“We recommend...” “We suggest...”
Almost all patients should receive the recommended | Most patients should receive the recommended course of action; however,
Clinici course of action. Adherence to this recommendation | different choices may be appropriate for different patients. The clinician must help
inicians I . P Co .
could be used as a quality criterion or each patient determine if the suggested course of action is clinically appropriate
performance indicator. and consistent with his or her values and preferences.
. . Most patients should receive the suggested course of action, though some may
Patients ﬁclJrlTrosset 2;':;};”};?;‘:%?} fg?r;\glsl g]rigift?g:mrg?nded not. Different .cho.ic.e.s may be approp!'iate for different patients. Thg pa.tient. should
patients may not. work wﬂh their cllnlcan to det_erm_me if the suggested course of action is clinically
appropriate and consistent with his or her values and preferences.
The recommended course of action can be adopted | The ultimate judgment regarding the suitability of the suggested course of action
Insurance as policy for most situations. Adherence to the must be made by the clinician and patient together, based on what is best
Providers recommended course of action could be used as a | for the patient. This decision-making flexibility should be accounted for when
quality criterion or performance indicator. establishing policies.

AASM = American Academy of Sleep Medicine.

on PAP therapy with good symptom control and no change
in clinical status (eg, significant weight loss or upper airway
surgery) is considered low value care.

CLINICAL PRACTICE RECOMMENDATIONS

The following clinical practice recommendations are based on
a companion systematic review, which evaluated the evidence
using the GRADE methodology and should be read concur-
rently with this clinical practice guideline.” The recommenda-
tions in this guideline define principles of practice that should
meet the needs of most patients in most situations. A STRONG
recommendation is one that clinicians should follow for al-
most all patients (ie, something that might qualify as a quality
measure). A CONDITIONAL recommendation reflects a lower
degree of certainty in the appropriateness of the patient-care
strategy for all patients. It requires that the clinician use clini-
cal knowledge and experience, while strongly considering the
individual patient’s values and preferences to determine the
best course of action. The ultimate judgment regarding any
specific care must be made by the treating clinician and the
patient, taking into consideration the individual circumstances
of the patient, available treatment options, and resources.

The implications of the strength of recommendations for cli-
nicians, patients, and policymakers are summarized in Table 1.
Remarks are provided to guide clinicians in the implementa-
tion of these recommendations. A flowchart for the implemen-
tation of the recommendations is presented in Figure 1.

PAP Therapy

Recommendation 1: We recommend that clinicians use
positive airway pressure, compared to no therapy, to treat
OSA in adults with excessive sleepiness. (STRONG)

The TF assessed whether PAP should be offered to adult pa-

tients with OSA, based on improvements in the critical out-
come of sleepiness, compared to no therapy. The TF identified
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38 randomized controlled trials (RCTs) that assessed the ef-
ficacy of PAP to reduce excessive sleepiness. Meta-analyses
demonstrated a clinically significant improvement in sleepi-
ness with the use of PAP to treat adults with OSA as compared
with no treatment. The overall quality of evidence, based on
the critical outcome of sleepiness, was high. While a benefit
of PAP use includes a reduction in daytime sleepiness, the
potential harms include side effects such as nasal dryness or
irritation, dry mouth, sore throat, and sinus infection as well
as loss of intimacy,*’ all of which can be mitigated with ap-
propriate interventions or are reversible with discontinuation
of PAP. The potential burdens to the patient may include the
costs of treatment and inconvenience such as maintaining the
equipment and attending follow-up visits with the sleep clini-
cian. The TF concluded that in adult patients with OSA and ex-
cessive sleepiness, the benefits of PAP therapy compared to no
PAP therapy likely outweigh the potential harms and burdens,
and that the majority of well-informed patients would choose
the intervention over no treatment.

Recommendation 2: We suggest that clinicians use
positive airway pressure, compared to no therapy, to treat
OSA in adults with impaired sleep-related quality of life.
(CONDITIONAL)

Remarks: Sleep-related quality of life (QOL) in adult pa-
tients with OSA may be adversely affected by OSA-related
symptoms. Examples of such symptoms include: snoring,
sleep-related choking, insomnia, disruption of bedpartner’s
sleep, morning headaches, nocturia, impairments in produc-
tivity or social functioning, and daytime fatigue.

The TF assessed whether PAP compared to no therapy should
be offered to adult patients with OSA to improve the critical
outcome of sleep-related QOL. OSA-related symptoms that
can reduce sleep-related QOL include, but are not limited
to; snoring, nocturnal choking, insomnia, disruption of their
partner’s sleep, morning headaches, nocturia, impairments in
productivity or social functioning, and daytime fatigue. The
TF identified 19 RCTs that assessed the efficacy of PAP to
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Figure 1—Flow chart for implementation of clinical practice guideline.

l

Does the patient have excessive daytime sleepiness,
reduced sleep-related QOL, or hypertension? (see No
Recommendations 1-3) o

Yes

Discuss treatment options for OSA Discuss if there are other
reasons to treat OSA.
. e g.h
Do the patient and clinician No Conducted During PAP Initiation and Follow-Up
agree that PAP is the preferred S
treatment choice? Use educational interventions with routine initiation
of PAP therapy (see Recommendation 7) '
Yes l
Pursue Consider using behavioral and/or troubleshooting
. alternative interventions with PAP therapy (see
Does the patient have . selected Recommendation 8) i
significant comorbidities? therapy *
| Consider follow-up using telemonitoring to improve
adherence (see Recommendation 9) .
Yes l l No

Consider initiating PAP using APAP Additional considerations !
at home or in-lab titration (see
Recommendations 4)

Consider initiating PAP
using in-lab strategy

Treat patients with CPAP or APAP over BPAP (see
Recommendations 5,6) &

Use of heated humidification with PAP therapy to
avoid side effects

a = Kapur et al., 2017.° b = symptoms that can impair sleep-related QOL include but are not limited to snoring, sleep-related choking, insomnia, disruption
of bedpartner’s sleep, morning headaches, nocturia, impairments in productivity or social functioning, and daytime fatigue. ¢ = comorbidities may include:
congestive heart failure, chronic opiate use, significant lung disease such as chronic obstructive pulmonary disease, neuromuscular disease, history of
uvulopalatopharyngoplasty, those with known sleep-related oxygen requirements or expected to have nocturnal arterial oxyhemoglobin desaturation due
to conditions other than OSA including hypoventilation syndromes and central sleep apnea syndromes. d = alternative therapies may include, but are not
limited to, weight loss, positional therapy, oral appliance therapy or surgical interventions. e = BPAP is defined as a respiratory assist device that delivers
inspiratory and expiratory positive airway pressure. f = BPAP devices may need to be used for patients with therapeutic pressure requirements greater
than can be provided with CPAP or APAP; the decision to use BPAP should be based on the clinician’s clinical judgement and needs of the individual
patient. g = PAP therapy should be performed in conjunction with adequate follow-up to ensure adequate treatment and adherence. h = recommendations
included within these boxes should be considered concurrently. i = educational interventions include those focused primarily on providing information about
what OSA is, downstream consequences of untreated OSA, what PAP therapy is, how to use it, and the potential benefits of PAP therapy. j = behavioral
interventions include those focused on behavior change related to use of PAP therapy using strategies such as cognitive behavioral therapy or motivational
enhancement. Troubleshooting interventions include those focused on close patient communication to identify PAP-related problems and to initiate
potential solutions. k = telemonitoring interventions include those that remotely monitor data obtained from a PAP device to identify PAP-related problems
and to initiate potential solutions. | = when implementing the above recommendations, providers should consider additional strategies that will maximize the
individual patient's comfort and adherence. APAP = auto-adjusting positive airway pressure, BPAP = bilevel positive airway pressure, CPAP = continuous
positive airway pressure, OSA = obstructive sleep apnea, PAP = positive airway pressure, QOL = quality of life.

improve sleep-related QOL. Meta-analyses of sleep-related (FOSQ), demonstrated a clinically significant improvement.
QOL, as assessed by the Calgary Sleep Apnea QOL Index  However, meta-analyses of global QOL, as assessed by the SF-
(SAQLI) and the Functional Outcomes of Sleep Questionnaire 36 component scores, demonstrated no clinically significant
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improvement. The overall quality of evidence, based on the
critical outcome of sleep-related QOL, was moderate due to
imprecision. The benefits and potential harms of PAP for pa-
tients with impaired sleep-related QOL are the same as for
patients with sleepiness.*’ The TF concluded that in adult
patients with OSA and impaired sleep-related QOL, the ben-
efits of PAP therapy compared to no PAP therapy likely out-
weigh the potential harms and burdens, and that the majority
of well-informed patients would choose the intervention over
no treatment.

Recommendation 3: We suggest that clinicians use positive
airway pressure, compared to no therapy, to treat OSA in
adults with comorbid hypertension. (CONDITIONAL)

The TF assessed whether PAP should be offered to adult pa-
tients with hypertension and OSA, compared to no therapy to
reduce the critical outcome of blood pressure (BP). The TF
identified 5 RCTs that reported on the efficacy of PAP therapy
on BP in this patient population. Meta-analyses demonstrated
clinically significant BP reductions in nocturnal, daytime, and
24-hour systolic and diastolic BP when all patients in the stud-
ies were considered, with the largest effects seen for noctur-
nal measurements. When stratified by resistant hypertensive,
hypertensive, and normotensive status, BP reduction was
clinically significant in the meta-analyses for the group with
hypertension and most BP measures in the group with resistant
hypertension. The overall quality of evidence, based on the
critical outcome of mean arterial BP, was moderate due to im-
precision. The TF notes that the majority of studies evaluating
the impact of PAP on BP recruited patients with predominantly
moderate to severe OSA. (Note: studies did not systematically
report BP based on OSA severity, which limited the ability to
make recommendations specific to OSA severity.) The benefits
and potential harms of PAP for patients with comorbid hyper-
tension are the same as for patients with excessive sleepiness.*’
The TF recognized that patients experiencing symptoms of
OSA (eg, excessive sleepiness) may be more accepting of PAP
therapy, with the possibility of secondary benefits related to
blood pressure reduction. Non-sleepy patients with OSA, how-
ever, may have a more nuanced view of whether to pursue
treatment of OSA, particularly given the efficacy of standard
antihypertensive treatments. The TF recognized that some
non-sleepy patients will place a high value on any intervention
that potentially reduces blood pressure, including PAP therapy.
Nevertheless, the TF concluded that in adult patients with OSA
and comorbid hypertension, the benefits of PAP therapy com-
pared to no PAP therapy likely outweigh the potential harms
and burdens, and that the majority of well-informed patients
would choose the intervention over no treatment.

There is insufficient and inconclusive evidence to

either recommend or withhold PAP to treat non-sleepy
adults with OSA as a means to reduce cardiovascular
events or mortality.

The TF assessed whether PAP compared to no therapy should
be offered to adult patients with OSA to improve the critical
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outcomes of cardiovascular (CV) event and mortality risk.
The TF identified 17 studies (11 observational studies and 6
RCTs) that assessed the impact of PAP therapy on cardiovas-
cular events, and 13 studies (9 observational studies and 4
RCTs) that assessed the impact of PAP therapy on all-cause
mortality. Meta-analyses of observational studies suggested
a reduction in CV events and mortality with PAP therapy.
In contrast, meta-analyses of randomized controlled trials
demonstrated no clinically significant improvements in CV
events or mortality. The quality of evidence for incident CV
events and mortality ranged from very low to moderate due
to study type and imprecision. Thus, the TF judged that the
meta-analyses demonstrated insufficient and inconclusive
findings regarding the impact of PAP therapy on incident
CV events and mortality. Therefore, no recommendation is
made regarding the use of PAP based on reduced incident CV
events and mortality.

Some patients may, however; place a high value on any
intervention that potentially reduces CV risk even when they
are non-sleepy. In this situation, the patient and clinician
should have a balanced discussion about the current state of
the evidence about CV risk reduction with PAP therapy for
OSA and the potential harms of PAP therapy when there are
no other indications to treat the patient’s OSA. Conversely,
the uncertainty of any CV benefit, may lead some non-
sleepy patients with OSA to decline treatment of their OSA.
In these patients, conservative management of OSA, with
monitoring for development of OSA symptoms over time,
may be appropriate.

Initiation of PAP Therapy

Recommendation 4: We recommend positive airway
pressure therapy be initiated using either APAP at home
or in-laboratory PAP titration in adults with OSA and no
significant comorbidities. (STRONG)

Remarks: When APAP is initiated in the home setting, ther-
apy is maintained over the long-term by either using a fixed,
continuous pressure setting determined from PAP monitoring
data or continuing in the auto-adjusting mode. In-laboratory
titration refers to both full-night and split-night titration. The
choice of PAP initiation in the home or lab should be based on
access, cost-effectiveness, patient preference, sleep clinician
Jjudgement, and other factors.

This recommendation is based on studies that excluded pa-
tients with the following comorbidities or conditions: conges-
tive heart failure, chronic opiate use, significant lung disease
such as chronic obstructive pulmonary disease, neuromus-
cular disease, history of uvulopalatopharyngoplasty, sleep-
related oxygen requirements, or expectation for nocturnal
arterial oxyhemoglobin desaturation due to conditions other
than OSA, including hypoventilation syndromes and central
sleep apnea syndromes.

This recommendation is based on the clinical trials re-
viewed, in which mask fittings and education on PAP use at a
sleep center and/or close follow-up by trained staff during the
treatment period were provided to the home APAP group. In
some studies, daytime acclimatization to PAP was included.
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The TF examined whether initiation of PAP using APAP at
home (ie, without an in-laboratory titration) versus in-labo-
ratory titration improved the critical outcomes of adherence,
sleepiness, and QOL. The TF did not specifically assess pa-
tient outcomes with split-night titration testing as this was
recently assessed by an AASM clinical practice guideline on
diagnostic sleep testing and was deemed to be a reasonable ap-
proach under certain circumstances.” The guideline assumes
that a diagnosis of OSA has already been established. The TF
identified 10 RCTs that compared initiation of PAP using home
APAP versus an in-laboratory PAP titration. Meta-analyses
demonstrated no clinically significant differences in adherence,
sleepiness, or QOL between APAP at home and in-laboratory
PAP titration. The overall quality of evidence for this recom-
mendation was high.

Potential benefits of using APAP in the home setting include
lower cost, reduced time away from home, faster initiation
of treatment, and greater access to care, whereas the poten-
tial harms may include inadequate patient education and the
inability to identify and rectify problems related to mask fit,
leak, or other PAP-related issues on the night of APAP use.
The potential benefits of an in-laboratory PAP titration include
providing education by a trained sleep technologist, real-time
visual identification of efficacy of therapy, and the ability to
provide immediate interventions to make PAP treatment more
comfortable for the patient, whereas the potential harms in-
clude the need for an overnight stay away from home at the
testing facility with the associated costs and patient time and
the potential delay in initiation of therapy.

The TF concluded that the majority of well-informed adult
patients with OSA and without significant comorbidities would
prefer initiation of PAP using the most rapid, convenient and
cost-effective strategy. This recommendation assumes that ad-
equate education on PAP use and mask fittings with or without
daytime acclimatization by trained staff are available. Further-
more, when APAP is implemented, the clinician is strongly
encouraged to monitor the clinical response and PAP usage
and therapy data within the first few weeks to make necessary
PAP adjustments when indicated. Independent of payor restric-
tions, home APAP will be more rapid and convenient for most
patients and has been shown to be more cost-effective.** Nev-
ertheless, final determination of which strategy is ideal for an
individual patient should be based on patient preferences and
abilities, the sleep clinician’s judgment, anticipated or known
previous difficulty with PAP treatment, and availability of re-
sources and cost of each strategy in a particular region.

PAP Modalities

Recommendation 5: We recommend that clinicians use
either APAP or CPAP for ongoing treatment of OSA in
adults. (STRONG)

Remarks: This recommendation is based on studies that
mostly excluded patients with the following comorbidities or
conditions: congestive heart failure, chronic opiate use, sig-
nificant lung disease such as chronic obstructive pulmonary
disease, neuromuscular disease, history of uvulopalatopha-
ryngoplasty, sleep-related oxygen requirements or expectation
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of nocturnal arterial oxyhemoglobin desaturation due to con-
ditions other than OSA, including hypoventilation syndromes
and central sleep apnea syndromes.

The TF examined whether APAP versus CPAP improved the
critical outcomes of adherence, sleepiness, and QOL. The TF
identified 26 RCTs that investigated the effects of ongoing
treatment with APAP compared with fixed CPAP. Meta-analy-
ses demonstrated no clinically significant differences between
APAP versus CPAP in adherence, self-reported and objective
sleepiness, or QOL. The overall quality of evidence for this
recommendation was moderate due to imprecision.

The TF judged that the benefits and harms of APAP and
CPAP are similar, and the balance of effects does not favor
either intervention. The main potential benefit of APAP to
patients is the ability to automatically adjust pressure require-
ments over time in response to acute and chronic changes (eg,
alcohol consumption, body position, or weight changes). No
substantial differences in harms were identified for APAP ver-
sus CPAP use. Although meta-analyses demonstrated a lack
of clinically significant differences in treatment adherence and
outcomes, and patient preference varied between studies, the
TF determined that individual patient tolerance of PAP, adher-
ence, and symptom response may differ for one form of PAP
or the other.

The TF concluded that either APAP or CPAP should be used
for ongoing treatment of adult OSA, with the choice of therapy
being tailored to patient tolerance and symptom response.

Recommendation 6: We suggest that clinicians use CPAP
or APAP over BPAP in the routine treatment of OSA in
adults. (CONDITIONAL)

Remarks: This recommendation is based on BPAP defined
as a respiratory assist device that delivers inspiratory and
expiratory positive airway pressure. This recommendation
applies to all BPAP devices including flexible, modified, and
auto-adjusting BPAP.

BPAP devices may need to be used for patients with higher
therapeutic pressure requirements than can be provided by
CPAP or APAP devices. The decision to use BPAP should be
based on the clinician’s judgement and needs of the individual
patient. Furthermore, this recommendation is for the initial
treatment of OSA and does not address management of pa-
tients who have previously failed CPAP or APAP. In addition,
treatment of other forms of sleep-related breathing disorders
associated with hypercapnia, which may require the use of
BPAP, are covered in other AASM guidelines.>'

To improve PAP adherence, BPAP has been used as an alter-
native to CPAP, in part due to issues of patient intolerance of
high CPAP settings."” The TF examined whether BPAP versus
CPAP improves the critical outcomes of adherence, sleepiness,
and QOL (Note: while no direct evidence was available for the
comparison of APAP to BPAP, the TF considers APAP to be
equivalent to CPAP for the implementation of this recommen-
dation. See recommendation 5 and Figure 1. The TF identified
5 RCTs that compared the use of BPAP to CPAP. Meta-analyses
demonstrated no clinically significant differences in adherence,
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self-reported sleepiness, and residual OSA with BPAP com-
pared to CPAP. Studies reporting on sleep-related QOL and
sleep quality also demonstrated no clinically significant differ-
ences. The overall quality of evidence for this recommendation
was very low due to publication bias from industry funding
and imprecision associated with small sample size.

The main potential benefit of BPAP over CPAP or APAP
is improved comfort by lowering the pressure during exha-
lation, which may then increase adherence. The potential
harms of BPAP over CPAP or APAP are a sub-optimally low
expiratory pressure level that fails to prevent the occurrence
of obstructive breathing events and the higher cost of BPAP.
Furthermore, the historically perceived benefits of BPAP
are less likely to be relevant since modified pressure profile
technology, which also lowers expiratory pressures, has been
integrated into modern PAP devices. The TF judged that al-
though the benefits of treatment with BPAP versus CPAP or
APAP are similar, the low quality of evidence and potential
harms or burdens did not favor the regular use of BPAP for
the routine treatment of OSA. Therefore, the TF concluded
that the majority of well-informed adult patients with OSA
would prefer initiation of treatment with CPAP or APAP over
BPAP. However, there is a small subset of patients that re-
quire PAP treatment with pressures higher than 20 cm H,O,
which CPAP units are not typically capable of delivering. In
these situations, BPAP devices may be needed for optimal
treatment and can be utilized during an initial or subsequent
in-laboratory PAP titration study. In addition, for specific pa-
tients who are unable to tolerate CPAP or APAP due to high
pressure requirements and despite the use of modified pres-
sure profiles, a trial of BPAP may be offered either during the
initial in-laboratory titration or following a period of demon-
strated non-acceptance.

Educational and Behavioral Interventions With PAP

Recommendation 7: We recommend that educational
interventions be given prior to initiation of PAP therapy
in adults with OSA. (STRONG)

Recommendation 8: We suggest that behavioral and/
or troubleshooting interventions be given during the
initial period of PAP therapy in adults with OSA.
(CONDITIONAL)

Remarks: These recommendations are based on interven-
tions defined as follows:

Educational interventions: Interventions focused primarily
on providing information prior to initiation of PAP about what
OSA is, its downstream consequences, what PAP therapy is,
and the potential benefits of PAP therapy.

Behavioral interventions: Interventions focused on behav-
ior change prior to and during the initiation and subsequent
use of PAP therapy using strategies such as cognitive behav-
ioral therapy or motivational enhancement.

Troubleshooting interventions.: Interventions focused on
close patient communication to identify PAP-related problems
and to initiate potential solutions during the initial period of
PAP therapy.
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The intervention period may include interactions prior fto,
during and after PAP titration and follow-up.

The TF examined whether an educational, behavioral, or trou-
bleshooting intervention versus no intervention prior to or dur-
ing PAP treatment improves the critical outcome of adherence.
QOL was initially considered a critical outcome; however,
none of the accepted studies reported on this outcome. The TF
identified 18 RCTs that evaluated the use of some combination
of an educational, behavioral, or troubleshooting intervention
as an adjunct to initiation of PAP therapy compared to PAP
therapy with usual care. Meta-analyses demonstrated a clini-
cally significant improvement in PAP adherence with all three
types of interventions. The overall quality of evidence was
moderate due to imprecision.

The potential harms of each of these interventions are mini-
mal. The potential burdens to the patient are negligible for edu-
cational interventions but include the time required to receive
the intervention and the cost of the additional care for the more
intensive behavioral and troubleshooting interventions.

The TF judged that the benefits of educational interventions
outweigh potential harms and burdens, while the benefits of
behavioral and troubleshooting interventions likely outweigh
the potential harms and burdens in most patients. As such, the
TF concluded that the vast majority of well-informed adult
patients with OSA would prefer that an educational interven-
tion be provided with initiation of PAP therapy over initiation
of PAP without education. In addition, the TF concluded that
the majority of well-informed adult patients with OSA would
likely prefer that a behavioral and/or troubleshooting interven-
tion be given during the initial period of PAP therapy over no
such intervention.

Monitoring During Treatment

Recommendation 9: We suggest that clinicians use
telemonitoring-guided interventions during the
initial period of PAP therapy in adults with OSA.
(CONDITIONAL)

Remarks: This recommendation is based on interventions
defined as follows: Telemonitoring includes the remote moni-
toring of PAP parameters such as PAP use, residual OSA
severity, unintentional mask leaks, and PAP settings during
treatment initiation and follow-up.

The TF examined whether behavioral, educational and trouble-
shooting interventions guided by remote monitoring of PAP
therapy versus no remote monitoring improved the critical
outcomes of adherence, sleepiness, and side effects. QOL was
initially considered a critical outcome; however, none of the
accepted studies reported on this outcome. The TF identified 5
RCTs that evaluated the use of remote monitoring of PAP vari-
ables to trigger early interventions versus no such system as an
adjunct to PAP therapy. Meta-analyses demonstrated a clini-
cally significant improvement in adherence, but not in sleepi-
ness, with use of telemonitoring. PAP-associated side effect
severity scores tended to be lower with a telemonitoring-guided
intervention; however, these differences were not clinically
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significant. The overall quality of evidence was moderate due
to imprecision. The potential harms of remote monitoring
interventions are small, primarily related to potential loss of
privacy. How tele-monitoring guided interventions are imple-
mented could lead to substantial increases in costs to health-
care systems, or conversely, may reduce costs if reductions
in healthcare utilization substantially offset the investment in
tele-monitoring systems. Nevertheless, the TF determined that
the benefits of telemonitoring-guided adherence interventions
likely outweigh the potential harms and burdens in most pa-
tients. Based on clinical experience, the TF concluded that the
improvement in adherence would be valued by most patients.
The TF concluded that the majority of well-informed adult
patients with OSA would prefer enrollment in such a system
compared to treatment without such an intervention.

ADDITIONAL CONSIDERATIONS

The AASM supports patient-centered care in which an indi-
vidual patient’s specific health needs and desired health out-
comes are the driving force behind all health care decisions.
When implementing the recommendations in this guideline,
clinicians should consider strategies that will maximize the
individual patient’s comfort and adherence. The TF performed
a systematic review of several interventions that aim to im-
prove comfort and adherence including modified pressure
profile, mask interfaces, and humidification. These are sum-
marized below. A detailed evidence review can be found in the
accompanying systematic review.’

Modified Pressure Profile PAP

Many PAP devices have now integrated modified pressure pro-
files, which lower the treatment pressure used during expira-
tion. The potential benefit of using modified pressure profile
PAP is increased patient comfort, while the potential harms of
modified pressure profile PAP are similar to standard PAP. The
TF identified 7 RCTs that investigated the use of modified pres-
sure profile PAP to improve clinical outcomes and reduce side
effects. Meta-analyses demonstrated no clinically significant
differences in adherence, sleepiness, and QOL with modified
pressure profile PAP versus standard PAP. Insufficient, stan-
dardized data were available to perform a meta-analysis on
side effects; however, the reported data demonstrated no clini-
cally significant differences. The data suggest that there are no
systematic benefits to the routine initiation of treatment with
modified pressure profile PAP, compared to standard PAP for
OSA, despite perceived minimal potential harms and burdens.
However, modified pressure profile PAP may have value in
some patients in other contexts (eg, poorly adherent patients or
patients with difficulty tolerating CPAP during in-laboratory
titration studies) that have not yet been well studied.

Mask Selection

Appropriate mask selection will benefit patients by reducing
side effects such as air leak and discomfort, which may then
potentially improve adherence and subsequently patient out-
comes. The TF identified 11 studies (3 observational studies
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and 8 RCTs) that evaluated the effects of different PAP inter-
faces on reducing the apnea-hypopnea index (AHI); improv-
ing adherence, sleepiness and QOL; and reducing side effects.
Meta-analyses demonstrated a clinically significant improve-
ment in adherence with nasal PAP versus oronasal interfaces,
but there was no clinically significant difference in adherence
between nasal or intra-nasal interfaces. With regards to self-
reported sleepiness, meta-analyses demonstrated no clinically
significant differences between interfaces. Studies reporting
on QOL demonstrated no clinically significant differences be-
tween intra-nasal versus nasal interfaces. Finally, the studies
analyzed indicated that there were fewer side effects with nasal
compared with oronasal and oral interfaces. These data sug-
gest that, for the routine initiation of PAP therapy in adults
with OSA, clinicians should generally use nasal or intranasal
mask interfaces over oronasal or oral interfaces. However,
individual patient factors or preferences vary; therefore, the
mask interface that minimizes side effects and optimizes ef-
ficacy and adherence should be used.

Humidified PAP

The use of humidification could also potentially reduce side
effects from PAP therapy. The TF identified 9 RCTs that eval-
uated the use of PAP with humidification versus PAP with-
out humidification to improve adherence, sleepiness, QOL,
or PAP-related side effects. Meta-analyses demonstrated a
clinically significant reduction in several side effects associ-
ated with the use of PAP, including dry mouth/throat, nasal
discharge, nasal congestion, dry nose, bleeding nose, sinus
pain or headache, sore throat, hoarse voice, and reduced smell.
However, meta-analyses demonstrated no clinically significant
improvement in PAP adherence, sleepiness, or QOL with the
use of humidification compared with no humidification. The
possibility of humidification causing “rain out” (ie, condensa-
tion of water into the PAP circuit, face, and nose or mouth of
the patient) may deter its use. While the use of humidification
may increase the ongoing costs (eg, purchasing distilled water,
heated hoses) and maintenance requirements, these data sug-
gest clinicians should generally use heated humidification with
PAP devices to reduce side effects that may occur while treat-
ing adults with OSA.

SUMMARY

This clinical practice guideline provides recommendations for
the use of PAP, approaches to the initiation of PAP treatment,
and interventions to promote PAP adherence in adults with
OSA. The recommendations are the result of the task force in-
terpretation of evidence collected for the systematic review and
application to the clinical care of adults with OSA. Four recom-
mendations are strongly suggested and include: (1) using PAP
to treat excessive sleepiness, (2) initiating PAP therapy with ei-
ther APAP at home or an in-laboratory CPAP titration, (3) con-
tinuing PAP therapy for OSA with either CPAP or APAP, and
(4) using educational interventions to initiate PAP therapy in
adults with OSA. All other recommendations were conditional
and include using PAP to treat impaired sleep-related QOL or
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concomitant hypertension; implementing CPAP or APAP over
BPAP in the routine treatment of OSA; and utilizing behav-
ioral, troubleshooting, and telemonitoring interventions during
the initial period of PAP therapy. The TF determined that a
recommendation could not be made for the use or withholding
of PAP therapy to treat non-sleepy patients to reduce incident
cardiovascular disease. When implementing the recommenda-
tions, providers should consider additional strategies that will
maximize the individual patient’s comfort and adherence such
as nasal/intranasal over oronasal mask interface and heated hu-
midification, as discussed in the additional considerations sec-
tion. Readers are strongly encouraged to read the companion
systematic review’ for a more detailed presentation and evalu-
ation of the evidence. This clinical practice guideline reflects
the state of knowledge at the time of publication and will be
reviewed and updated as new information becomes available.
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