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ABSTRACT  

L’apnée obstructive du sommeil (AOS) et l’asthme sont étroitement liés. Les deux sont des troubles respiratoires chro-
niques très répandus et partagent des facteurs de risque similaires, une pathologie interactive entre les voies respiratoires 
supérieures et inférieures, y compris une inflammation systémique et des voies respiratoires, des interactions neuro-
immunes, des comorbidités telles que la rhinite allergique, le reflux gastro-œsophagien, l'obésité… Mauvais contrôle de 
l'asthme et de la maladie. la progression sont les facteurs importants qui contribuent au développement de l’AOS. D’un 
autre côté, l’apnée obstructive du sommeil non diagnostiquée affecte le contrôle de l’asthme. Cet article visait à passer en 
revue l’interaction entre ces deux troubles chez l’enfant. 

L’AOS et l’asthme sont des affections courantes. Le terme « syndrome d'OLDOSA » peut représenter une affection présen-
tant d'importantes caractéristiques communes aux deux maladies. En raison de la double interaction entre eux, nous de-
vons accroître notre conscience et fournir une thérapie appropriée en temps opportun pour soulager la douleur des pa-
tients. Le traitement CPAP traditionnel peut améliorer les symptômes de l’asthme chez ces personnes. Cependant, il existe 
encore certaines limites. Une confirmation définitive supplémentaire, complétée par de grands essais contrôlés randomisés, 
ainsi qu'une évaluation pour analyser la structure et la fonction des voies respiratoires inférieures dans les deux conditions, 
sont encore nécessaires. 
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Obstructive sleep apnea (OSA) and asthma are closely related. Both are highly prevalent chronic respiratory disorders and 
shared similar risk factors, interactive pathology between upper- and lower-airway, including systemic and airway inflam-
mation, neuroimmune interactions, comorbidities such as allergic rhinitis, gastroesophageal reflux disease, obesity… Poor 
control of asthma and disease progression are the important factors that contribute in the development of OSA. On the 
other hand, undiagnosed obstructive sleep apnea affect asthma control. This article aimed to review the interaction be-
tween these two disorders in children. 

OSA and asthma are common conditions. The term of "OLDOSA syndrome" may represent as a condition with important 
common characteristics of the two diseases. As the dual interaction between them, we should raise our awareness and 
provide proper therapy timely to relieve the pain of the patients. Traditional CPAP treatment can improve the asthma 
symptoms in those people. However, there are still some limitations. Further definitive confirmation completed by large 
randomized controlled trials, as well as an evaluation to analyze the lower airway structure and function in the two condi-
tions, are still necessary. 
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INTRODUCTION 
  
Asthma, also called bronchial asthma, is a chronic in-
flammatory disease of the airways of the lungs 
which symptoms include episodes of wheezing,  
coughing, chest tightness, and shortness of breath [1][2]. 
Obstructive sleep apnea is characterized by episodes of 
a complete (apnea) or partial collapse (hypopnea) of 
the upper airway with an associated decrease in oxy-
gen saturation or arousal from sleep despite an ongo-
ing effort to breathe [3][4]. Asthma and obstructive 
sleep apnea are two common respiratory diseases and 
tends to increase in many countries, especially in chil-
dren [2][5][6]. 

 
Asthma and OSA are closely related to each other [3][7]

[8][9][10]. They are both chronic inflammatory condi-
tions of the airways, sharing common risk factors such 
as allergic rhinitis, gastroesophageal reflux, obesity… 
[3][7][9][11]. Besides, these diseases are closely related to 
each other in terms of pathogenesis [3][9][12][13]. OSA 
has been found in 19 - 60% in children with mild and 
moderate asthma, up to 95% in children with severe 
asthma [3][10][14].  
 
Teodorescu reported that the risk of OSA in asthma 
patients is 1.4 times higher than in healthy people [11]. 
Duong Quy Sy reported the proportion of asthmatic 
children with OSA is 71.2% in Vietnam [14]. Currently, 
OLDOSA term has been used to describe the overlap 
of obstructive pulmonary diseases (including bron-
chial asthma and chronic obstructive pulmonary dis-
ease) and obstructive sleep apnea [7][8][10][15]. Severe 
asthma and uncontrolled asthma increase the risk of 
OSA [11][16] and conversely, OSA increases the frequen-
cy of acute asthma attacks, increases severity level, and 
reduces the effectiveness of asthma control [12][13][14]. 

Kheiradish reported asthmatic children with OSA have 
a statistically significant higher frequency of acute 
asthma attacks compared to asthmatic children with-
out OSA [13]. Therefore, GINA recommends that clini-
cians should screen for OSA in difficult-to-treat asth-
matic patient [2][3].  
This review has presented multiple acknowledged 
connections on epidemiology, pathophysiology, clini-
cal manifestation, and the latest progress on diagnosis 
and therapies between asthma and OSA. 
 
EPIDEMIOLOGY 

 
Ten years ago, there were about 150 million people 
with asthma in the world, now there are about 300 mil-
lion people, and it is predicted that by 2025 there will 
be 400 million people with asthma worldwide [13]. 
OSA and asthma are two comorbid conditions, share 
similar symptoms because they are related to airflow 
restricted and increased respiratory effort, resulting 
from airway narrowing during sleep [7][8][10]. 

 
 

In the past 20 years ago, many authors have con-
ducted research on asthma with OSA all over the 
world. The prevalence of OSA in asthma patients has 
varied between studies’ result, between countries 
and gender. Cross-sectional descriptive studies 
showed that OSA occurs in 19- 60% of children with 
asthma [3][11][13][17].  

 
In children with severe asthma and difficult-to-treat 
asthma, the prevalence of OSA can be up to 50- 95% 
[3]. Teodorescu reported that 27% of asthma patients 
had OSA [11]. Another multicenter study in China on 
22,478 children from 5 to 12 years old showed that 
OSA and asthma had correlation (OR = 1.92, 95%CI: 
1.34-2.76) [12]. Research by Zhihui He et al on 134 
children aged 5- 18 years showed that the prevalence 
of asthmatic children with OSA was 57.5% [16]. In 
Vietnam, OSA had been diagnosed in 71,2% children 
with asthma [14]. 

 
In asthmatic patients, OSA acts as a mechanism con-
tributing to worsening asthma [18] because narrow-
ing airways in nocturnal asthma are related to sleep 
distribution, difficulty falling asleep, waking up ear-
ly and daytime sleepiness [19]. Increased intra- ab-
dominal pressure during OSA contributes to gas-
troesophageal reflux disease, bronchial hyperrespon-
siveness, and bronchitis [20]. Patients with poorly 
controlled asthma may have a high number of epi-
sodes of OSA and hypoxemia, especially during rap-
id eye movement sleep [18]. Teodorescu et al found 
that people with OSA were 3.6 times higher having 
uncontrolled asthma than well- controlled asthma 
[21]. 
 
PATHOPHYSIOLOGY 
 
Asthma and OSA are quite common diseases in the 
community [1][6][22][23]. Due to the high incidence of 
the disease, impact of risk factors and physiological 
interaction between the upper and lower respiratory 
tracts, OSA and asthma may exist as different over-
lap syndromes [15] (Figure 1). 
 
Upper airway inflammation in OSA can worsen low-
er airway inflammation [24]. Conversely, lower air-
way inflammation in asthma increases the risk of 
tonsil and adenoid hypertrophy, which is a risk fac-
tor that causes OSA [13][25]. This association is ex-
plained by the concept “one airway- one disease” 
mechanism, in which hypoxia and inflammation due 
to upper airway obstruction are related to the pheno-
type and severity of airway inflammation in lower 
respiratory tract [24].  Inflammatory responses to both 
the upper and lower respiratory tracts are related to 
atopy and leukotriene response. The result of this 
inflammation is bronchospasm, increased nasal re-
sistance, and increased pharyngeal spasm [24][26]. 
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FIGURE 1. The overlap syndrome between asthma, COPD 
(ACO) and OSA [27]. 

 

Many studies have shown that asthma is an inde-
pendent risk factor for OSA. Chronic inflammation 
in asthma affects the ability of respiratory muscles, 
including the upper airway dilators in children [8,9]

[15]. Bronchospasm in asthma causes airway collapse 
and increased intrathoracic pressure, thereby reduc-
ing the airway area and is associated with con-
striction of the pharynx and glottis during expiration 
[15][24]. 

 
Airway inflammation in asthma can lead to in-
creased recruitment of neutrophils and lymphocytes 
into the airways, as well as recruitment of lympho-
cytes into the upper respiratory tract mucosa [2][8]

[15]. Asthma can affect the integrity and patency of 
the upper airway through insomnia and sleep frag-
mentation, consequently activating systemic inflam-
mation and weakening the upper respiratory mus-
cles [3][15].  
 
Functional residual capacity during sleep in asth-
matic patients is low, reducing function of the tra-
chea on the pharynx, increasing the risk of pharyn-
geal collapse [15]. All mentioned factors increase the 
risk of OSA in these patients [3][15][16][41]. 

 
On the contrary, OSA increases the risk of asthma by 
increasing upper and lower respiratory resistance [9]

[15]. OSA causes asthma through the vagus nerve 
mechanism, accordingly, OSA causes upper airway 
collapse which will increase respiratory resistance, 
stimulate vagal nerve and increasing lower airway 
obstruction, thereby aggravating nocturnal symp-
toms of bronchial asthma [24].  
 
On the other hand, intermittent nocturnal hypoxia 
and airway damage due to snoring may increase 
inflammatory response in the lower respiratory tract 
[24]. OSA increases abdominal pressure, causing an 
increased risk of gastroesophageal reflux, which is 
one of the risk factors for asthma [9][15]. 

FIGURE 2. Exhaled NO is a biomarker of airway inflammation 
and OSA. nNO, nasal nitric oxide; FENO, fractional concentra-
tion of nitric oxide; iNOS, inducible nitric oxide synthase [9] 

 

Direct Effects 
 

Mechanical effects 
Asthma patients with nocturnal symptoms will 
cause a decrease in functional residual capacity and 
exhaled air volume during sleep, especially during 
REM sleep, thereby increasing airway resistance [38]. 

Increased resistance leading to upper airway col-
lapse and exacerbation of snoring and apnea [38]. 
 
Intermittent hypoxia 
Repeated episodes of partial or complete upper air-
way obstruction during sleep due to OSA lead to 
intermittent hypoxia and reoxygenation [28]. The con-
sequences lead to complex oxidative reactions, in-
creased inflammatory responses, sympathetic tone, 
and endothelial dysfunction, leading to bronchial 
remodeling [28]. This aggravates the asthma severity. 
 
Nerve reflex 
Repeated snoring could cause damage to the soft 
tissue surrounding the upper airway and nasal pas-
sage due to its vibrating frequencies resulting in air-
way inflammation [9]. On top of the mechanical trau-
ma, the increase in vagal tone during the apneic epi-
sodes in OSA (Muller’s maneuvers) would trigger 
the muscarinic receptors in the central airways and 
resulting in bronchoconstriction and nocturnal asth-
ma attacks [26]. 
 
Inflammation 
OSA increases local and systemic inflammatory re-
sponses, which is considered the most important 
factor in the effect of OSA on asthma [3][15][29]. Local 
inflammatory response due to mechanical mecha-
nisms (snoring) causing mucosal damage [29]. Sys-
temic inflammatory response characterized by an 
increase in pro-inflammatory cytokines and chemo-
kines such as TNF- α, CRP, IL- 6 [9][29]. OSA patients 
have higher concentrations of inflammatory          
substances in the blood compared to healthy people  
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strong [29]. Excessive inflammation in the lower air-
ways can lead to asthma, increasing the risk of acute or 
fatal asthma attacks [29]. 
 
Leptin 
Leptin is a protein produced from adipose tissue that 
circulates in the blood and acts on the hypothalamus 
to create a feeling of satiety and increase metabolism 
[29,38]. Leptin levels are elevated in OSA patients [38]. 

Studies showed that leptin is produced locally in the 
airways [29] contributing to airway hyperresponsive-
ness and playing an important role in the pathogenesis 
of asthma and OSA [38]. 
 
Vascular endothelial growth factor 
Vascular endothelial growth factor plays an important 
role in the pathogenesis of asthma and OSA [38]. VEGF 
is a glycoprotein sensitive to hypoxia, so OSA and 
asthma can promote the appearance of this factor [38]

[15]. Conversely, VEGF contributes to bronchitis, hy-
perresponsiveness, and vascular remodeling in asth-
matic patients with OSA [38]. 
 
Cardiac dysfunction 
Intermittent hypoxia and sleep fragmentation in OSA 
can increase sympathetic stimulation and increase neg-
ative intrathoracic pressure, leading to intermittent 
increases in left ventricular function, thereby causing, 
or worsening the severity of heart failure [38][15]. Heart 
failure leads to more difficult control of asthma [3][38]

[26]. 

 
Indirect effects 
 
Glucocorticosteroids 
Inhaled or oral corticosteroids are first line therapy to 
control asthma [2]. Yigla et al reported a high rate of 
OSA in patients with uncontrolled asthma treated with 
chronic or frequent oral corticosteroids [13][17]. The 
mechanism of corticosteroids affecting the airways 
includes inhaled corticosteroids cause fat deposition in 
and around the upper airway, narrowing the airway 
area; causes damage to airway dilator muscles, affect-
ing airway expansion; and may worsen obesity [38][15]

[24]. 

 
Nasal diseases 
Inflammatory infiltrates of the upper airways in asth-
ma, increased fat deposition in the pharyngeal wall 
due to steroid use, or the presence of comorbidities 
such as obesity, cause a decrease in the horizontal di-
ameter of the airways above [30].  
 
Furthermore, asthmatics are often at risk of allergic 
and non-allergic rhinitis, nasal polyps, tonsil hypertro-
phy, which increases upper airway resistance, increas-
ing negative pressure during inhalation, and risk of 
upper airway collapse [25][31]. 
 

 

Smoking 
Second- hand cigarette smoke is considered a risk 
factor for asthma and OSA [38][15]. Cigarette smoke 
causes airway edema, increases airway resistance 
and aggravates airway spasm, causing airway col-
lapse during sleep, resulting in aggravation of ob-
structive sleep apnea syndrome [38]. 
 
Obesity 
Obesity is a risk factor for OSA and asthma. Obesity 
increases the frequency and severity of acute asthma 
attacks and makes it difficult to control asthma 
symptoms [32]. At the same time, obesity is a risk 
factor of OSA, a 1-unit increase in BMI increases the 
AHI index by 35% more (95% CI 19-53%) [30]. Anoth-
er report showed a 1-unit increase in BMI will in-
crease the risk of OSA by 1.92 times (95% CI 1.33-
2.76) [30]. 
 
Gastroesophageal reflux disease 
GERD occurs in 58- 62% of OSA patients [38]. Upper 
airway obstruction causes increased negative in-
trathoracic pressure, increasing the frequency of 
GERD, which playing an important role in the path-
ogenesis of asthma [9][15][26]. GERD can directly 
cause asthma attacks due to damage to the respirato-
ry mucosa by vapor particles containing gastric acid 
and pepsin or duodenal bile acids and trypsin [38]. 

On the other hand, GERD indirectly causes asthma 
through an intermediary mechanism or reflex bron-
chospasm [38]. 
 
MANIFESTATIONS 
 
There are many similar clinical manifestations be-
tween OSA and asthma, including airflow obstruc-
tion in corresponding segment, obviously sleep qual-
ity declining and daytime fatigue [3][7][8]. Both dis-
eases often attack during the night or in the early 
morning. Series of cardiovascular system complica-
tions occur if poorly controlled [9][15]. Therefore, in 
clinical work, it is difficult to differentiate OSA from 
nocturnal asthma just based on patient’s complaints. 
Some functional assessments such as bronchial prov-
ocation/dilation test or PSG might help [4][6]. With 
the growing awareness of the relationship between 
the two diseases, some scholars defined them as 
"OLDOSA syndrome" to help us better stratify the 
therapies. 
 
DIAGNOSIS 
At present, most of the diagnostic procedures of 
OSA rely on PSG [4]. By monitoring overnight brain 
electrical activity, respiration, thoracic-abdominal 
motion, finger oxygen saturation, etc., physicians can 
get information about the distribution of sleeping 
state, frequency, and duration of apnea and hypoxia. 
By  contrast,  the  diagnosis   of  asthma  principally  
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relies on symptoms, accompanied by lung function, 
allergen test, etc [2]. Since OSA is often neglected in 
clinical work, current asthma guideline has recom-
mended the testing for OSA in those overweight or 
obese patients with poorly controlled asthma. By 
inquiring the patient or his/her bed partner, the 
symptoms of snoring, witnessed apnea, excessive 
fatigue, or sleepiness during wakefulness, physicians 
can get a preliminary inspection [3][7][8].  

 

TREATMENT 
 
Weight loss 
Weight loss is recommended for all obese children 
[33][34]. Obesity is a risk factor for OSA. Therefore, 
weight control is very important after Adenotonsil-
lectomy surgery in the treatment of OSA. In addition 
to CPAP therapy, which is often recommended after 
AT in obese children, bariatric surgery is also an ef-
fective weight-loss treatment for children with se-
vere apnea who are failure in losing weight or other 
treatments [42]. 
 
All children should receive 4 hours/week of individ-
ual physical training and play various sports (2 
hours/week) and swimming (1 hour/week). Addi-
tional physical activities are also carried out accord-
ing to the age groups of children, spending a lot of 
leisure time on outdoor games. Before and after 
school, children are encouraged to exercise for 10 
hours/week or even more if desired [35]. 
 
Oral appliance therapy 
Antibiotics 
Antibiotics may reduce the size of the tonsils and 
adenoids in some children. This may temporarily 
improve OSA, but it is not necessary in all children 
with adenoid hypertrophy and should not be used 
continuously. The effect of antibiotics on OSA was 
evaluated in a trial of 22 children (aged 2 to 12 years) 
with OSA [36]. Children were randomized to receive 
azithromycin (12 mg/kg) or placebo on days 1 to 5, 
days 11 to 15, and days 21 to 25 during the 30 days of 
trial. There were no significant differences in two 
groups when assessed on PSG performed within two 
weeks after testing. Therefore, antibiotics are not 
indicated for the routine treatment of OSA in chil-
dren [36]. 
 
Corticosteroid nasal spray 
Upper respiratory tract inflammation is an important 
cause of respiratory disorders in children [3][7]. In-
haled corticosteroids reduce inflammation of upper 
respiratory tract mucosa, reduce size of tonsils and 
adenoids, and reduce severity of OSA [7][9]. On the 
other hand, nasal corticosteroids are effective in 
treating allergic rhinitis, a condition that often co-
occurs with OSA in children.  

Therefore, nasal corticosteroids are effective in treat-
ing mild to moderate OSA [3][7][9]. 
 
Leukotriene antagonists 
Leukotrienes are a group of fatty acid chemical me-
diators discovered in 1979. Leukotrienes are pro-
duced in large quantities in asthma patients com-
pared to normal people [29,39]. Recent studies show 
the presence of large numbers of Leukotrienes and 
Leukotrienes -receptors in the adenoids and tonsils 
in children with OSA [3][23]. This is the basis concept 
for using leukotriene antagonists in the treatment of 
mild OSA in children [3][14][25].  

The study which has been done in 63 Vietnamese 
children with mild OSA treated with 12 weeks of 
montelukast, showed that nearly 50% of patients had 
reduced OSA symptoms and AHI index after being 
treated with leukotriene antagonists [25]. 
 
Surgery 
Adenotonsillectomy 
Adenotonsillectomy is considered as first method in 
treating OSA in children, especially in OSA accom-
panied by tonsil and adenoid hypertrophy, helping 
to improve parameters on PSG even though OSA 
symptoms may remain after surgery [6][13][25,41,42]. 

AT is indicated if the patient has severe OSA with 
AHI ≥10 event/hour [25]. Studies show the success of 
OSA treatment by AT are very different, ranging 
from 24- 100% [6][23]. A study conducted AT to treat 
OSA on 51 Vietnamese children and found that there 
was an improvement in both clinical symptoms and 
AHI index on polysomnography post AT [25]. 
 
Positive Airway Pressure Therapy 
Positive airway pressure has been indicated in the 
treatment of OSA since the 1980s. CPAP therapy is 
frequently used to treat children who manifest mod-
erate to severe OSA. The machine uses positive pres-
sure to maintain airway collapse, thereby eliminat-
ing or reducing intermittent hypoxia and hypoxia. 
sleep fragmentation in OSA patients [6][16][37]. 
 
CONCLUSION 
 
In summary, OSA and asthma are common condi-
tions. The term of "OLDOSA syndrome" may repre-
sent as a condition with important common charac-
teristics of the two diseases. As the dual interaction 
between them, we should raise our awareness and 
provide proper therapy timely to relieve the pain of 
the patients. Traditional CPAP treatment can im-
prove the asthma symptoms in those people. How-
ever, there are still some limitations. Further defini-
tive confirmation completed by large randomized 
controlled trials, as well as an evaluation to analyze 
the lower airway structure and function in the two 
conditions, are still necessary. 
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