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Summary	
Is there a place for home oxygen therapy in the 
management of obstructive sleep apnea?

Obstructive sleep apnea (OSA) is characterized 
by recurrent episodes of partial or complete 
obstruction of the upper airway during sleep, 
often associated with a reduction in blood oxygen 
saturation or with micro-arousals. This disorder 
is recognized internationally and included in the 
World Health Organization (WHO) International 
Classification of Disease (ICD 10 code G47.3) 
and in the American Academy of Sleep Medicine 
(AASM) International Classification of Sleep 
Disorders.

It is estimated that approximately 4% of men 
and 2% of women suffer from obstructive sleep 
apnea syndrome (OSAS). In adults, obstruction 
of the upper airway is caused by an excess of 
soft tissue in the pharynx (due to overweight or 
obesity) or by craniofacial abnormalities; whereas 
in children, it usually results from hypertrophic 
adenoid or tonsil tissue. This obstruction is defined 
by a cessation in airflow of at least 10 seconds 
(apnea) or by a decrease in airflow greater than 
50% (hypopnea).

Excessive daytime sleepiness and snoring are the 
most widely recognized symptoms of OSA. Some 
of the risk or contributing factors for OSA are 
obesity, male sex, alcohol and tobacco use, age, 
craniofacial abnormalities, nasal obstruction and 
some prescription drugs, including narcotics and 
benzodiazepines.

Diagnosis of OSA is established by an in-
laboratory polysomnography that consists in 
recording physiological sleep variables. Given 
the physical space, costs and human resource 
requirements for this test, home monitoring devices 
are used most often. The number of apnea and 
hypopnea events per hour of sleep and the extent of 
daytime sleepiness determine the degree of disease 
severity.

In addition to sleepiness, OSA provokes 
cardiovascular and metabolic complications, 
along with cognitive and psychiatric dysfunctions. 
Patients’ quality of life is also affected by fatigue, 
loss of productivity and reduced alertness, which 
may cause road and work accidents.

Continuous positive airway pressure (CPAP), 
bilevel positive airway pressure (BiPAP), 
mandibular advancement devices, surgery and 
weight loss are some of the different therapies 
offered to OSA patients. To date, Québec’s 
Ministère de la Santé et des Services sociaux 
(MSSS) does not have any management program 
for these patients, who are growing in number. 
Applications for assistance from regional domestic 
help services (services régionaux de soins à 
domicile – SRSAD) are becoming increasingly 
frequent. These regional services are responsible 
for implementing Québec’s home oxygen therapy 
program (Programme d’oxygénothérapie à 
domicile – POD).

For these reasons, the Direction de l’organisation 
des services médicaux et technologiques, a division 
under the MSSS, asked AETMIS to assess the 
place of oxygen therapy in OSA treatment, along 
with the possibility of including OSA patients in 
the program, depending on the complexity of the 
case.

Objectives and methods
This report is a systematic literature review of the 
efficacy and safety of oxygen therapy for OSA 
treatment by age group (adults and children). It 
also contains a narrative review of the programs 
and clinical practice guidelines for oxygen therapy 
and OSA treatment elsewhere in Canada and 
around the world. The objective was to assess the 
appropriateness of offering OSA patients the care 
and services included in the home oxygen therapy 
program (POD). The organizational, social, ethical 
and economic aspects of OSA patient management 
in Québec were also examined.

A literature search in PubMed, the Cochrane 
Library and Web of Science located systematic 
reviews and primary studies relevant to the topic. 
Studies were selected independently by two 
reviewers. Data were abstracted on the basis of 
seven OSA clinical indicators: daytime sleepiness, 
neuropsychological functions, blood pressure, 
apnea-hypopnea index (AHI), overnight blood 
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oxygen saturation, sleep architecture, and side 
effects.

Two semi-structured group interviews and a 
data collection from key informants enabled us 
to define the services offered through the home 
oxygen therapy program (POD) in some regions 
and to determine the current status of OSA patient 
management in Québec.

Efficacy of  oxygen therapy
The literature search retrieved 13 relevant primary 
studies: 3 randomized controlled trials (RCTs), 
5 N-of-1 trials, 4 quasi-experimental studies, and 
1 case-control study. The diversity of the clinical 
indicators measured, intervention periods and 
comparators made it difficult to compare the 
different study outcomes.

Eight studies, including two RCTs, showed that the 
major benefit of oxygen therapy for OSA patients 
was improvement in overnight blood oxygen 
saturation level, without a reduction in daytime 
symptoms. Compared with placebo, oxygen 
therapy increased saturation by approximately 
4% to 26%. In a single, poorly designed quasi-
experimental study, oxygen therapy produced a 
statistically but not clinically significant decrease 
in episodes of excessive daytime sleepiness (EDS) 
(by two points on the Epworth Sleepiness Scale, 
for a maximum score of 24).

Oxygen therapy does not generally reduce apnea 
and hypopnea events during sleep but may prolong 
them (by roughly from 2 to 12 seconds). In the 
two studies that reported a decrease in AHI, the 
results achieved were statistically but not clinically 
significant. Despite a reduction of approximately 
12 apnea/hypopnea events per hour, compared 
with the administration of ambient air, and of 
17 apnea/hypopnea events per hour, compared with 
the pretreatment score, patients continued to have 
severe OSA, that is, they still had an AHI > 30.

A single study showed improvement in 
neuropsychological functions, such as attention and 
alertness, following oxygen treatment. A decrease 
in average blood pressure of about 12 mmHg was 
reported in another study of poor quality. Lastly, 
oxygen therapy did not improve sleep efficiency.

In some studies, the effects of oxygen therapy 
were compared with those of continuous positive 
airway pressure (CPAP). This technology has been 
proven to be more effective than oxygen therapy in 
improving most of the clinical indicators.

In children, one out of two studies showed 
that oxygen therapy decreased the AHI (by 
approximately 3 apnea/hypopnea events per hour), 
but the patients nevertheless remained apneic 
(AHI > 20). In both studies analyzed, blood oxygen 
saturation increased significantly, from 3% to 8%. 
Improvement in sleep efficiency was also noted. 
Lastly, although oxygen therapy did not increase 
apnea duration during sleep, one in two studies 
indicated that it may lead to the risk of hypercapnia 
in some people, increasing the carbon dioxide 
partial pressure (pCO2) by approximately 3 mmHg 
above the normal upper threshold.

Programs and clinical guidelines
The oxygen therapy programs and clinical practice 
guidelines in Canada (Ontario, British Columbia, 
Saskatchewan, Manitoba) and in several other 
countries (United States, United Kingdom, 
Australia, France, Belgium, Scandinavian 
countries) do not advocate oxygen therapy as 
a primary treatment for OSA. Recommended 
treatments are CPAP in adults and tonsillectomy 
and/or adenoidectomy in children. Moreover, all of 
these countries have developed programs for the 
purchase and rental of CPAP machines, along with 
assistance services for OSA patient management.

Québec context
In Québec, the prescription of oxygen therapy 
for patients who have OSA only without chronic 
obstructive pulmonary disease (COPD) seems to 
be an isolated practice. The home oxygen therapy 
program (POD) is reserved mainly for patients 
with COPD, and sleep apnea is not included in 
its eligibility criteria. Although no official OSA 
management program exists, a certain number 
of low-income patients have been asking for 
assistance from the regional home care services 
(SRSAD). In the past, some of these regional 
services have made exceptions and distributed 
CPAP machines to OSA patients.
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Economic parameters for oxygen 
therapy
No cost analysis of oxygen therapy for OSA 
management has been published in the literature. 
Analysis of the budget impact for admitting OSA 
patients into the home oxygen therapy program 
(POD) was not deemed appropriate because of the 
poor efficacy of this treatment and the lack of data, 
especially on the prevalence of OSA in patients 
requiring home oxygen therapy, which made it 
impossible to model its costs. Cost modelling for 
the cases requiring only CPAP treatment would be 
feasible, but this was not part of this mandate.

Conclusions
Current data show that oxygen therapy is not an 
effective treatment for OSA, neither in adults 
nor in children. According to expert opinion, this 
therapy could be recommended in some cases as a 
last-resort treatment if other therapies have failed 
or during the waiting period for other therapies, or 
else as a treatment supplementary to other options. 
However, the literature shows that effective OSA 
treatments already exist, such as CPAP in adults 
and tonsillectomy and/or adenoidectomy in 
children.

Given that no evidence demonstrates the efficacy 
of oxygen therapy, it was not considered relevant to 
assess either patient eligibility criteria or its budget 
impact on the home oxygen therapy program 
(POD). Nevertheless, a detailed analysis of this 
dimension could be performed at the request of the 
MSSS if an OSA management structure (program) 

were to be considered or if OSA patients were to 
be given access to available CPAP machines in the 
home oxygen therapy program (POD).

Upon concluding this analysis, AETMIS found 
that:

	Obstructive sleep apnea is a recognized disorder 
and a growing public health problem.

	This disorder has major impacts on patients’ 
health and quality of life.

	The public health and social service system 
offers no mechanism for the management of 
OSA patients.

	The purpose and current structure of the home 
oxygen therapy program (POD) do not respond 
to the needs of OSA patients.

	A proven and recommended primary treatment 
for OSA in adults is available: continuous 
positive airway pressure (CPAP), which is not 
accessible to patients in the public system.

On the basis of these data, AETMIS concludes 
that oxygen therapy is not an effective treatment 
for OSA, neither in adults nor in children. 
Furthermore, AETMIS is of the opinion that the 
MSSS should initiate a reflection on the public 
health system’s organizational and financial 
arrangements for OSA patient management. 
Special attention should be paid to adults’ access to 
CPAP treatment.
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