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Introduction
Allergic rhinitis and obstructive sleep apnea are two prevalent 

conditions that often co-occur in patients. AR is characterized by 
inflammation of the nasal mucosa triggered by allergens, leading to 
symptoms such as sneezing, nasal congestion, and rhinorrhea. On 
the other hand, OSA is a sleep disorder characterized by intermittent 
obstruction of the upper airway during sleep, leading to apnea episodes, 
hypoxia, and fragmented sleep.

The interaction between these two diseases is increasingly 
recognized, with evidence suggesting that AR may play a role in the 
pathogenesis of OSA. Understanding the mechanisms underlying 
this association is crucial for the development of effective therapeutic 
strategies that can address both conditions simultaneously.  AR is an 
inflammatory condition of the nasal mucosa, typically triggered by 
airborne allergens such as pollen, dust mites, or pet dander, leading 
to symptoms such as sneezing, nasal congestion, rhinorrhea, and 
itchy eyes. On the other hand, OSA is a sleep-related breathing 
disorder characterized by intermittent episodes of partial or complete 
obstruction of the upper airway during sleep, leading to apneas 
or hypopneas, nocturnal hypoxia, and sleep fragmentation. The 
symptoms of OSA include loud snoring, choking or gasping during 
sleep, excessive daytime sleepiness, and cognitive impairment. The 
increasing recognition of the coexistence of AR and OSA has raised 
important clinical questions regarding the interrelationship between 
these two conditions. Several studies suggest that the presence of AR 
may exacerbate the severity of OSA, and conversely, untreated OSA 
may contribute to worsening symptoms of AR. This bidirectional 
relationship highlights the need for a comprehensive understanding of 
the mechanisms linking AR with OSA, as well as the potential impact 
of managing these conditions in tandem. While both AR and OSA 
are individually linked to a variety of adverse health outcomes, such 
as cardiovascular disease, hypertension, cognitive dysfunction, and a 
reduced quality of life, their co-occurrence may lead to a compounded 
effect on health. Both conditions are also associated with increased 
healthcare utilization, with patients requiring ongoing treatment and 
monitoring. For example, patients with OSA experience increased 
risks of cardiovascular morbidity due to the intermittent hypoxia 
and systemic inflammation caused by repeated apneas. Similarly, AR 
patients face frequent symptoms of nasal congestion, impacting sleep 
quality and overall well-being. The pathophysiological link between AR 
and OSA involves multiple factors, primarily inflammation and nasal 
obstruction. The inflammatory mediators involved in AR, including 

histamine, leukotrienes, and pro-inflammatory cytokines, can lead to 
nasal congestion, edema, and increased resistance to airflow, which 
are all key contributors to the development and worsening of OSA. 
Moreover, nasal congestion associated with AR may lead to mouth 
breathing, a behavior that can increase the severity of airway collapse 
during sleep. This interplay of inflammatory processes and mechanical 
factors in the upper airway is a key area of interest in understanding how 
AR and OSA influence one another. Given the complex nature of both 
diseases, the treatment of patients with concurrent AR and OSA requires 
a multidisciplinary approach. While treatments for AR, including 
antihistamines, intranasal corticosteroids, and immunotherapy, can 
help alleviate symptoms of nasal congestion and inflammation, OSA 
management typically involves continuous positive airway pressure 
(CPAP) therapy, oral appliances, or surgical interventions to reduce 
upper airway obstruction. However, the treatment of one condition may 
not necessarily resolve the other, and in some cases, therapies directed 
at treating AR may improve OSA severity, while interventions for OSA 
may alleviate the sleep disturbances and nasal congestion associated 
with AR. This introduction serves as a foundation for exploring the 
relationship between allergic rhinitis and obstructive sleep apnea by 
examining their shared pathophysiological mechanisms and reviewing 
current treatment strategies. Through a better understanding of these 
mechanisms and the development of tailored therapeutic approaches, 
clinicians can improve patient outcomes and reduce the burden of 
both diseases. The review aims to highlight the importance of early 
recognition and intervention, emphasizing that the simultaneous 
management of AR and OSA may be key to optimizing treatment success 
and improving overall patient health. Furthermore, it underscores the 
need for ongoing research into the underlying pathophysiology of these 
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Abstract
Allergic rhinitis (AR) and obstructive sleep apnea (OSA) are two common conditions that significantly affect the 

quality of life of affected individuals. Both conditions are independently associated with adverse health outcomes 
such as cardiovascular disease, cognitive dysfunction, and reduced productivity. However, the co-existence of 
AR and OSA may exacerbate the severity of both diseases, leading to a greater burden on public health. This 
review explores the pathophysiological mechanisms linking AR with OSA, including the role of inflammation, nasal 
obstruction, and the upper airway anatomy. Additionally, we examine current treatment strategies for managing both 
conditions, highlighting the importance of multidisciplinary approaches in optimizing patient outcomes.

The Relationship between Allergic Rhinitis and Obstructive Sleep Apnea 
Pathophysiological Mechanisms and Treatment Strategies
Andrew Bannister*
Department of Otolaryngology-Head & Neck Surgery, Victoria Hospital, United Kingdom

Andrew, Otolaryngol (Sunnyvale) 2024, 14:6

Opinion 



Citation: Andrew B  (2024) The Relationship between Allergic Rhinitis and Obstructive Sleep Apnea Pathophysiological Mechanisms and Treatment 
Strategies. Otolaryngol (Sunnyvale) 14: 608.

Page 2 of 3

Volume 14 • Issue 6 • 1000608Otolaryngol (Sunnyvale), an open access journal
ISSN: 2161-119X

conditions and their interactions, which will enable the development 
of more effective and integrated management strategies in the future 
[1-5]. 

Discussion
The coexistence of allergic rhinitis (AR) and obstructive sleep apnea 

(OSA) presents a significant clinical challenge, as the two conditions 
not only share common pathophysiological mechanisms but also 
exacerbate one another’s symptoms, leading to increased morbidity 
and reduced quality of life. While AR and OSA are traditionally 
considered as distinct disorders, growing evidence has highlighted a 
complex interaction between the two. This discussion will explore the 
mechanisms linking AR with OSA, the impact of their comorbidity 
on health outcomes, and the current treatment strategies aimed at 
managing these co-occurring conditions.

Pathophysiological mechanisms linking allergic rhinitis and 
obstructive sleep apnea

Both AR and OSA are characterized by inflammatory processes 
that play a key role in the development and severity of each condition. 
AR is primarily driven by IgE-mediated inflammation in response to 
airborne allergens, which leads to the release of histamines, cytokines, 
and other inflammatory mediators. These pro-inflammatory factors 
induce mucosal edema, nasal congestion, and increased nasal 
resistance to airflow. This inflammatory cascade not only contributes 
to the characteristic symptoms of AR, such as sneezing and rhinorrhea, 
but also plays a role in worsening upper airway obstruction. OSA, on 
the other hand, is associated with intermittent hypoxia, which has been 
shown to activate inflammatory pathways in the body. The repeated 
apneas during sleep cause a cyclical pattern of oxygen desaturation 
and reoxygenation, leading to oxidative stress and the release of pro-
inflammatory cytokines. This inflammation affects the upper airway 
tissues, contributing to the collapse of the airway during sleep. In 
individuals with both AR and OSA, the overlapping inflammatory 
responses can compound the airway obstruction, leading to greater 
difficulties in breathing during sleep and worsening OSA severity. 
Studies have demonstrated that patients with AR often show elevated 
levels of inflammatory markers such as C-reactive protein (CRP) and 
interleukins, which are also elevated in OSA. The presence of these 
shared inflammatory mediators suggests that inflammation is a central 
mechanism linking AR with OSA, and the chronic inflammatory state 
associated with both conditions may lead to a synergistic effect on airway 
obstruction. Nasal congestion is one of the hallmark symptoms of AR 
and is caused by the inflammation and swelling of the nasal mucosa. 
This obstruction of the nasal passages leads to an increased reliance 
on mouth breathing, particularly during sleep, when nasal breathing 
is most critical for maintaining unobstructed airflow. In individuals 
with OSA, this change in breathing pattern may worsen upper airway 
collapse, as mouth breathing alters the dynamics of the soft palate 
and other tissues in the pharyngeal region. Nasal obstruction can also 
increase the overall resistance to airflow, both during wakefulness and 
sleep, and can contribute to a reduction in the size of the upper airway. 
This increased resistance may lead to a higher likelihood of airway 
collapse in susceptible individuals during sleep, resulting in more 
frequent apneic episodes. Additionally, the nasal obstruction from AR 
can make it more difficult to use positive airway pressure (PAP) devices, 
such as continuous positive airway pressure (CPAP), which is the 
standard treatment for OSA. This may necessitate additional treatments 
to alleviate the nasal congestion, thereby improving the effectiveness of 
CPAP therapy. Chronic inflammation from AR can lead to structural 

changes in the upper airway. One such change is the hypertrophy of 
the nasal turbinates, which further exacerbates nasal congestion and 
increases the resistance to airflow. In some cases, persistent nasal 
congestion from AR can also lead to changes in the anatomy of the 
oropharyngeal region, including enlargement of the adenoids and 
tonsils, which can predispose individuals to the development of OSA. 
The structural changes that occur in the nasal passages and upper airway 
as a result of AR may predispose the airway to collapse during sleep, 
thereby increasing the severity of OSA. Additionally, individuals with 
both AR and OSA may have a higher prevalence of other anatomical 
risk factors for OSA, such as a narrow airway, obesity, or retrognathia. 
The combination of allergic inflammation and these anatomical factors 
may significantly increase the risk of OSA in AR patients, highlighting 
the importance of a thorough clinical evaluation in patients presenting 
with nasal congestion and sleep disturbances. The impact of AR 
and OSA on sleep quality is significant, and the coexistence of both 
conditions can have a profound effect on overall well-being. Both AR 
and OSA contribute to fragmented sleep, with AR causing discomfort 
from nasal congestion and OSA leading to frequent awakenings due 
to apneic episodes. The combined effect of these two conditions can 
result in chronic sleep deprivation, which is associated with cognitive 
impairment, mood disturbances, and daytime sleepiness. Sleep 
deprivation caused by the dual burden of AR and OSA is particularly 
detrimental to overall health, as it has been linked to an increased risk 
of hypertension, cardiovascular disease, and metabolic disorders such 
as diabetes. Patients with both conditions often report worse quality of 
life, with difficulties in concentrating, increased fatigue, and decreased 
ability to perform daily activities. The cyclic nature of this sleep 
disruption can create a vicious cycle, where untreated AR exacerbates 
OSA symptoms and vice versa.

Clinical implications and impact on health

The comorbidity of AR and OSA significantly increases the 
burden on both the individual patient and the healthcare system. The 
exacerbation of sleep disturbances, combined with the added risk of 
cardiovascular and metabolic complications, makes managing these 
patients particularly challenging. Furthermore, untreated AR in 
patients with OSA can result in suboptimal management of OSA, as 
nasal congestion may impede the effectiveness of CPAP therapy and 
other interventions.

Additionally, the presence of AR may increase the severity of OSA, 
leading to more frequent apneas, greater hypoxia, and more fragmented 
sleep. This can exacerbate the cardiovascular risks associated with OSA, 
such as hypertension, arrhythmias, and stroke. The cumulative effect of 
both conditions may contribute to more severe systemic inflammation 
and an increased risk of comorbidities, including diabetes and 
metabolic syndrome.

The relationship between AR and OSA also has significant 
implications for healthcare utilization. Patients with both conditions 
may require more frequent medical visits, diagnostic evaluations, 
and treatments, resulting in higher healthcare costs. Therefore, 
early recognition and management of both conditions are crucial to 
improving outcomes and reducing the overall healthcare burden.

Treatment strategies and management 

Managing patients with both AR and OSA requires a 
multidisciplinary approach that addresses both conditions 
simultaneously. Pharmacological treatments aimed at reducing 
inflammation and nasal congestion can help alleviate the symptoms 
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of AR, while therapies for OSA, such as CPAP, oral appliances, or 
surgery, can reduce airway obstruction during sleep. The goal of 
treatment is to improve nasal breathing, reduce airway inflammation, 
and optimize sleep quality. For AR, first-line treatments include 
antihistamines, intranasal corticosteroids, and leukotriene receptor 
antagonists. Intranasal corticosteroids, in particular, have been shown 
to be effective in reducing nasal inflammation and congestion, making 
them an essential component of AR management in OSA patients. 
Decongestants may also be used, though their use should be limited 
due to potential side effects like rebound congestion. For OSA, the 
cornerstone of treatment is CPAP therapy, which provides continuous 
airflow to maintain upper airway patency during sleep. For mild OSA, 
oral appliances may be used to reposition the jaw and tongue to prevent 
airway collapse. Surgical options, such as uvulopalatopharyngoplasty 
(UPPP) or bariatric surgery, may be considered in certain patients with 
significant anatomical abnormalities. In patients with both AR and 
OSA, combining therapies for both conditions is crucial. Intranasal 
corticosteroids may be particularly beneficial for reducing nasal 
congestion, thereby improving airflow and potentially enhancing the 
effectiveness of CPAP therapy. In some cases, the use of nasal saline 
irrigation or other nasal decongestants may help improve nasal patency 
and alleviate symptoms. A tailored treatment approach that addresses 
the specific needs of the patient is essential. For example, lifestyle 
modifications such as weight loss and positional therapy may also reduce 
the severity of OSA, while allergen avoidance and immunotherapy may 
help manage AR [6-10].

Conclusion
The relationship between allergic rhinitis and obstructive sleep 

apnea is multifaceted and involves shared inflammatory pathways, 
nasal obstruction, and anatomical changes in the upper airway. The 
coexistence of both conditions significantly exacerbates symptoms, 
leading to poor sleep quality, daytime fatigue, and an increased risk 
of comorbidities. A comprehensive, multidisciplinary treatment 
approach is essential for managing these patients, focusing on reducing 
inflammation, improving nasal patency, and optimizing sleep quality. 
Given the complex interaction between AR and OSA, further research 
is needed to explore the precise mechanisms linking these conditions 
and to develop more effective, integrated treatment strategies. Early 

identification and intervention in patients with both conditions can 
improve patient outcomes and reduce the long-term health burden 
associated with these disorders. 
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