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Introduction

Obstructive sleep apnea (OSA) is a
common sleep disorder, affecting 15-30% of
males and 10-15% of females in North America."?
OSA is characterized by the recurrent obstruction
of the upper airway during sleep resulting in
apneas and hypopneas. OSA can be diagnosed
using a home sleep apnea test (i.e., a level 3
sleep study) or a polysomnogram (PSG) (i.e.,

a level 1 study or PSG) in a supervised sleep
laboratory which quantifies the number of
apneas and hypopneas per hour using the
apnea-hypopnea index (AHI). In broad terms,
the diagnosis is made when an individual

with symptoms or cardiac risk factors has an
AHI of =5, or an asymptomatic individual has an
AHI of 215.3 Continuous Positive Airway Pressure
(CPAP) is considered the first-line treatment of
OSA. Other treatment options include an oral
appliance called a mandibular advancement
device, or multilevel surgery of the upper
airway, especially uvulopalatopharyngoplasty
(UPPP).* Herein we review OSA in the context
of conditions commonly observed in the allergy
clinic, namely asthma, chronic rhinosinusitis,
rhinitis, and contact dermatitis.

OSA in Asthma

Asthma is a highly prevalent respiratory
disease affecting ~8% of Canadian adults.®
Roughly 5-10% of asthmatics have severe
asthma, which is defined by inadequate control,
despite intensive treatment with high-dose
inhaled corticosteroids (ICS), long-acting
beta agonists, or oral corticosteroids (OCS).

A broader category, difficult-to-treat asthma,
encompasses those whose condition remains
unmanaged owing to factors such as treatment
non-compliance or the presence of other medical
conditions.® Among these, OSA is emerging as a
significant comorbidity.

Given that the adult prevalence of
moderate-to-severe OSA (AHI 215) ranges
from 6% to 17%,” a considerable overlap between
asthma and OSA in patients is anticipated.
However, emerging evidence underscores a
potential bidirectional link between asthma
and OSA beyond simple coincidence.
A meta-analysis conducted in 2017 found that
approximately 50% of asthma patients have
OSA and the odds ratio for prevalent OSA in
asthmatics was 2.64.% Incident OSA is also
increased in asthma. The prospective Wisconsin
Sleep Cohort study found that the relative risk of
developing OSA and OSA with habitual sleepiness
in asthmatics was 1.39 and 2.72, respectively,
after adjusting for relevant confounders such
as body mass index (BMI).° A key reason for the
increased risk of incident OSA in asthmatics may
be the cumulative effects of intermittent bursts
of OCS used to treat exacerbations. A recent
study from the United Kingdom using primary
care databases studied >450,000 asthmatics
receiving intermittent OCS and found a strong,
dose-dependent relationship between OCS use
and OSA, which exceeded the risk between OCS
use and commonly cited adverse outcomes such
as diabetes and osteoporosis.’® Conversely, OSA
has also been identified as a factor contributing
to frequent exacerbations in patients with
difficult-to-treat asthma,” highlighting the
intricate interplay between these conditions.

Despite the clear epidemiologic

relationship between OSA and asthma in adults,
the mechanisms underlying this association are
poorly understood. There does however appear
to be an effect of OSA on the inflammatory
endotype in severe asthma. A study of more
than 300 patients in the Severe Asthma
Research Program found that probable OSA
(based on questionnaire data) was associated
with sputum neutrophilia, but not eosinophilia.™
Similarly, a prospective cohort of 55 severe
asthmatics with OSA, confirmed using home
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sleep apnea tests, found that those with OSA had
a greater proportion of neutrophils and greater
concentrations of the non-type 2 inflammatory
cytokine interleukin-18 (IL-18), in induced
sputum.’™ Interestingly, in a recent placebo-
controlled crossover study of severe asthmatics
treated with the biologic treatment benralizumab,
patients with a persistently high symptom burden
despite benralizumab treatment also had elevated
levels of IL-18 in their sputum.’ Together these
data raise the question of whether ongoing
respiratory symptoms refractory to biologic
treatments could be due to unrecognized OSA.

There is limited evidence available
regarding the effects of OSA treatment
on asthma. In the only randomized
placebo-controlled trial to date (n=37), CPAP
therapy for three months did not improve asthma
control (as measured by the Asthma Control
Test score) but did improve daytime sleepiness
and asthma-related quality of life.’> CPAP also
does not impact bronchial responsiveness to
methacholine or lung function.’

Patients with asthma and OSA frequently
also have gastroesophageal reflux disease
and obesity and these collinear comorbidities
must be considered together.” Patients
with asthma and fixed airflow obstruction
may have sleep-disordered breathing which
resembles OSA-Chronic Obstructive Pulmonary
Disease (COPD) overlap syndrome, and have
significant hypoxemia associated with nocturnal
hypoventilation. These patients are probably
best referred to a respirologist with experience in
sleep-disordered breathing.

In summary, allergists are advised to
routinely assess patients with asthma for OSA,
especially in cases of long-standing asthma,
poorly managed symptoms, frequent bursts of
OCS, and high-dose ICS therapy. Home sleep
apnea tests are usually sufficient provided the
lung function is normal or only mildly impaired.
CPAP therapy should be considered, and
adherence to this treatment stressed, given its
capacity to diminish asthma-related morbidity
and enhance life quality.

CPAP Rhinitis

CPAP rhinitis occurs primarily due to
irritation of the nasal mucosa from the cold, dry
air delivered by the CPAP machine. Symptoms
typically include nasal congestion, dryness,
and irritation, and the nasal mucosa appears
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dry and erythematous on anterior rhinoscopy.
This probably results from damage to the
nasal mucosa by cold, dry air under pressure.
Nasal symptoms due to CPAP therapy are
commonly cited as the reason for treatment
non-adherence,™ and allergists can thus

play an important role in symptom control to
improve compliance.

Reducing nasal mucosa dryness is the
cornerstone of CPAP rhinitis management.
Lubricating nasal gel or saline irrigation can
relieve nasal discomfort, although petroleum
jelly should be avoided due to the theoretical
risk of lipoid pneumonia.™ Adjusting the CPAP
humidity settings can alleviate nasal symptoms;
however, this does not necessarily improve
device compliance. Ensuring a proper mask fit
can prevent air leaks, maintain device efficacy,
and improve comfort. A common problem is
that the water chamber dries out before the
end of the night resulting in nasal dryness,
and this is usually due to excessive mask
leak. Regular mask and filter replacements
are recommended in accordance with
manufacturers recommendations.®

Distinguishing CPAP rhinitis from other
forms of rhinitis is vital for proper treatment.
Symptoms such as conjunctivitis, frequent
sheezing, seasonality, and aeroallergen
sensitivity, point toward allergic rhinitis, which
may occur alongside CPAP-induced rhinitis. For
those with baseline allergic rhinitis, CPAP can
exacerbate nasal congestion. Although intranasal
corticosteroids usually do not treat CPAP
rhinitis,?° they could help with underlying allergic
or vasomotor rhinitis. Patients should be advised
to avoid the chronic use of nasal decongestants
to prevent rhinitis medicamentosa.

In patients with CPAP rhinitis refractory
to medical management, surgical interventions
such as nasal septoplasty or turbinoplasty
might enhance CPAP adherence. Alternatives to
CPAP could also be considered. Oral appliance
therapy, using custom-fitted devices, works well
for mild-to-moderate OSA.2" UPPP, suitable for
various severities of OSA, involves the surgical
modification of the airway to improve airway
patency, but is less effective for individuals with a
BMI greater than 40 kg/m.*

OSA in Chronic Rhinosinusitis

Chronic rhinosinusitis (CRS) is associated
with poor sleep quality, snoring, increased AHI,



and CPAP intolerance.?? Medical management of
CRS with intranasal steroids may improve OSA
symptoms and CPAP tolerance by ensuring the
comfortable delivery of pressure through the nose.
A small case series demonstrated that dupilumab
improves OSA symptoms in patients with CRS
with polyposis,? and further research in this area
is warranted given the increasing use of biologic
therapies to treat this condition. Flares of CRS due
to bacterial infection do not appear to be caused by
bacterial colonization of the CPAP reservoir.2*
When considering referral to otolaryngology
for surgical management of CRS, patients should
be asked about OSA symptoms, and a home
sleep apnea test should be obtained in suspected
cases. The presence of significant OSA may tip the
balance in favour of surgical intervention for CRS in
patients who otherwise would not receive surgery.
However, though OSA symptoms may improve
with sinus surgery, it is generally not considered
curative. In some cases, sinonasal surgery,
specifically, nasal septoplasty, turbinoplasty, and
polypectomy, may be specifically indicated for
OSA treatment.??

CPAP mask contact dermatitis

Cases of allergic contact dermatitis caused
by CPAP masks have been reported, although it
appears to be rare. For example, cases have been
reported involving masks containing silicone,?
neoprene,?® or dialkyl thioureas,?” and masks that
have been cleaned with benzisothiazolinone.?®
Sensitivity can be confirmed with patch testing.
The major commercial manufacturers of CPAP
interfaces do not use latex. The presence of an
alternative diagnosis should be strongly considered
(e.g., periorificial dermatitis in patients receiving
ICS). Often, examining the cleanliness and state of
repair of the equipment will immediately reveal the
cause of the patient’s facial irritation.

Conclusion

Atopic diseases are associated with OSA,
and allergists may see many patients with
symptomatic OSA that interferes with the control
of their allergic diseases. Conversely, the allergic
conditions themselves, such as asthma, may
predispose the patient to OSA. The treatment
of OSA may be an important component of the
management of asthma, and the presence of OSA
may alter the management of CRS. CPAP rhinitis
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should be considered in patients with rhinitis
unresponsive to intranasal steroids. Allergists
should be familiar with how patients at risk of
OSA are evaluated in their community and initiate
appropriate testing or referrals.
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