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ABSTRACT  

Introduction. Les apnées obstructives du sommeil (AOS) rend l'asthme plus sévère et plus difficile à contrôler. La détection 
et le traitement de l'AOS chez les patients asthmatiques contribuent de manière significative au contrôle de la maladie.  
Objectifs. La combinaison par voie orale pendant 12 semaines en prophylaxie contre l'asthme peut être plus efficace pour 
traiter AOS et mieux contrôler l'asthme.  
Méthodes. Il s'agit d'une étude descriptive prospective sur 139 patients qui ont été examinés et traités pour l'asthme. Tous 
les patients ont été interrogés sur la maladie selon l'échantillon de l'étude, mesurant la fonction respiratoire, le monoxide 
d’azote (NO) expiré, et la polygraphie respiratoire avec Apnea-Link Plus avant et après 3 mois de traitement. IAH 1-4/
heure), seulement 25 (25,3%) étaient AOS modérés (AHI 5- 9/ heure) et 13 (13,1% ) étaient graves (AHI ≥10/heure). IAH 
moyen: 3,45 ± 4,01/heure. FENO était corrélé positivement avec la diminution d’IAH. Après 3 mois de traitement Singu-
lière; le patient a bien répondu à une augmentation du score ACT (de 19,2 à 22,6 avec P <0,05); une amélioration de la fonc-
tion respiratoire (FEV1: passé de 85,1% à 93,5%); IAH a été diminué, et les symptômes nocturnes et diurnes du sommeil 
étaient améliorés. 
Conclusion. Les patients atteints de l’asthme qui présentent des symptômes de ronflement, un sommeil agité, des difficul-
tés à s'endormir ou qui ont des comportements diurnes anormaux doivent être soumis à un dépistage du AOS. Il a été dé-
montré qu'un traitement prophylactique par Singular pendant 12 semaines réduit l'IAH et contrôle mieux l'asthme. 
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Introduction. Obstructive sleep apnea (OSA) makes asthma more severe and difficult to control. Detection and treatment 
of OSA in patients with asthma significantly contributes to disease control.  
Objectives. Combination Singular orally for 12 weeks in asthma prophylaxis may be more effective in treating apnea and 
better controlling asthma. Methods. This is a prospective descriptive study on 139 patients who were examined and treat-
ed for asthma. All the children were asked for the disease according to the study sample, measuring lung function, ex-
haled nitric oxide (NO), and respiratory polygraphy with Apnea-Link Plus before and after 3 months of treatment.  
Results. The prevalence of OSA among asthmatic children was 71.2%, of which 61 (61.6%) were mild children (AHI 1-4/
hour), 25 (25.3%) was moderate OSA (AHI 5-9/hour) and 13 (13.1%) with severe OSA (AHI ≥10/hour). Average AHI was 
3.45±4.01/hour. The FENO was positively correlated with the decreased AHI. After 3 months of Singular prophylaxis, the 
patient responded well with an increase in ACT score (from 19.2 to 22.6 with P<0.05), improved lung function (FEV1    
increased from 85.1% to 93.5%), associated with decreased AHI and improved night and daytime symptoms of sleep    
disorders.  
Conclusion. Asthmatic children who have symptoms of snoring, irritated sleep, difficulty falling asleep or abnormal day-
time behaviors should be screened for OSA. Prophylactic treatment with Singular for 12 weeks has been shown to reduce 
the AHI and better control asthma. 

RÉSUMÉ 
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INTRODUCTION 
 

Obstructive sleep apnea (OSA) is a  repeated succes-
sive partial or complete obstruction of the upper air-
way during sleep, resulting in a    decrease in breath-
ing or apnea completely despite respiratory effort 
[1,2]. OSA is the most common form of sleep disturb-
ance, which is relatively common. In children, over 
the past few decades, OSA has been widely recog-
nized as a significant cause of illness, accounting for 
1% to 5% [2,3].  
 
Asthma is a chronic inflammation of the airways 
with the participation of many inflammatory cells 
and inflammatory factors. OSA and asthma are two 
co-morbidities, both sharing symptoms because they 
are both related to airflow limitation and increased 
respiratory effort, as a result of airway obstruction 
during sleep [4]. In patients with asthma, OSA acts as 
a contributing mechanism to aggravating asthma  
because the decrease in airway in nocturnal asthma 
is associated with sleep distribution, difficulty sleep-
ing, early waking. and daytime sleepiness [5].          
Increased abdominal pressure during OSA contrib-
utes to gastroesophageal reflux (GER), increased 
bronchial responsiveness, and bronchitis [6]. Patients 
with uncontrolled asthma may experience an in-
crease in the number of episodes of OSA and hypox-
emia, especially during sleep with rapid eye move-
ment [7]. 

 
OSA in asthmatics has been of interest and research 
in the last few years and has shown that OSA is co-
morbid and more common in asthmatics, since in 
these patients there is frequent obstruction and re-
covery of airways if asthma is not well controlled [8]. 
Montelukast is an effective, safe, well tolerated leu-
kotriene receptor antagonist, and the US. Food and 
Drug Administration has approved it for the treat-
ment of prophylaxis in childhood asthma and aller-
gic rhinitis. from one year old up. Moreover, it does 
not cause resistance in long-term studies [9]. A single 
course of Singulair 4 mg daily for children under 6 
years and Singulair 5 mg daily for children aged 6 
years and older for 12 weeks is also effective in re-
lieving and contributing to asthma control in asthma 
patients with OSA and uncontrolled asthma [2].  
 
Therefore, we can understand the proportion of chil-
dren with OSA asthma, the relationship between the 
severity of OSAS and the degree of control, the level 
of asthma helps to control well in the treatment of 
asthma. Therefore, we conducted this study with the 
objectives (1) to find out the asthma children at risk 
of OSA; (2) to learn the relationship between OSA 
severity and respiratory function and asthma control 
levels; (3) to confirm the effectiveness of OSA treat-
ment in asthma children  with Singular. 

 
 

METHODS  
 
Subjects  
Pediatric patients diagnosed with asthma treated at 
the Department of Immunology - Allergy of National 
Children’s Hospital from December 2015 to the end 
of December 2017. 
 
Criteria for selecting asthmatic children   
Patients were diagnosed with asthma according to 

GINA 2015 criteria. 
Patients without acute asthma attacks.  
Patients and family members agree to participate in 
the study.  
 
Exclusion criteria including one of the following  
The patient was in an acute asthma attack. 
Patients with facial deformities, nasal septum de-
formities, patients with hypertonic tonsils with surgi-
cal indications.  
Patients and family members did not agree to partici-
pate in the study. 
 
Diagnostic criteria for asthma  
Applying the GINA (Global Initiative for Asthma) 
2015 diagnostic criteria for children > 5 years-old for 
a definite diagnosis of asthma and asthma [10]. 
 
Methods 
Study design  
Objectives 1 and 2: Cross-sectional descriptive stud-
ies. 
Objective 3: Study intervention interventions for asth-
ma and OSA prophylaxis. 
 
Study process 
Patients who were eligible to be examined and select-
ed for study group.  
Classification of patients: according to the asthma 
stages 1 to 4 of GINA 2015 with the degree of asthma 
control. Asthma is fully controlled, partially, uncon-
trolled. ACT test - asthma control: family and patient 
self-assessment. 
 
Measure FENO concentration, measure respiratory    
function   
Diagnosis of OSA was based on the respiratory pol-
ygraphy: AHI in children: normal: AHI < 1/ hour, 
mild: AHI = 1 - 4 / hour, moderate: AHI = 5 - 9 / 
hour, severe: AHI ≥ 10 / hour [11]. 
 
Data collection  
The disease and physical examination were recorded 
to determine previous preventive asthma, asthma 
level, level of asthma control. History of allergy in 
family: allergic rhinitis, allergic conjunctivitis, ecze-
ma, urticaria, drug allergy, food allergy, food, and 
bronchial asthma.  
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Laboratory tests 
Respiratory polygraphy with ApneaLink Plus  
Screening device Sleep Apnea at home, is a very sim-
ple, low cost, very easy to use with handheld device 
that can record up to 4 channels of accurate infor-
mation: excessive breathing, heart rate , blood oxy-
gen saturation, and airflow. 
 
Respiratory polygraphy 
Connect ApneaLink Plus to the computer and enter 
patient information; using ApneaLink for patients 
during the night at home; download the previous 
night data to the computer; printable report easily 
read including the following parameters:  
AHI: Apnea - hypopnea index: equals the total num-
ber of apnea or apnea (10s) multiplied by 60 (sleep 
time) and divides by the total sleep time. 
 
ODI (Oxygen desaturation index): the total number 
of apnea and hypopnea with reduced oxygen satura-
tion in the blood during one hour of sleep 
(regardless of the type of apnea). 
 
OA (Obstructive apnea): stopped nasal - oral gas 
flow ≥ 10s with attempted ventilation when apnea.  
CA (Central apnea): stopped nasal air flow ≥ 10s 
without attempted ventilation when apnea.  
MA (Mixed Apnea): stopped nasal - oral gas flow ≥ 
10s. Started as CA but ended with a ventilation at-
tempt.  
 
Other clinical tests 
Blood count (count of white blood cells, leukocyte 
formula with an automatic device). Quantification of 
total IgE in blood. Respiratory function measure-
ment: performed by the Koko meter at the Central 
Pediatric Respiratory  
 
Functional Laboratory, recording the values of FVC, 
FEV1, FEV1 / FVC, PEF, MEF 25-75. Measuring NO 
concentration in exhaled gas: performed by 
NOBreath with 4 exhaled flow of 50,100,150,350 ml / 
sec, measuring NO nasal. Classify NO increase level 
according to ATS / ERS recommendation in chil-
dren: FENO <20ppb: normal; 20-35 ppb: increase; > 
35ppb: elevation [8]. CaNO <4ppb, NO nasal ≥850 
have diagnostic value of rhinitis [11]. 
 
Statistical analysis 
processed on SPSS22.0 software. Qualitative varia-
bles are presented as numbers and percentages. 
Quantitative variables are presented as mean and 
SD; check the normal or non-standard distribution of 
variables with the Skewness - Kurtosis test. Using 
Kruskal Wallis and H test for comparing median 
values FVC, FEV1, FEV1 / FVC. The relationship 
between AHI and respiratory function, FENO,     
CaNO by Spearman test. 

Study ethics  
This study did not cause any harm to patients and 
families. Patient and patient's family were explained 
firstly and voluntarily participated in the study. Pa-
tients who were not enrolled in the study were not 
discriminated against during treatment and monitor-
ing. All information related to patients participating 
in the study was kept confidentially.  
 
RESULTS  
 
The incidence of obstructive sleep apnea syndrome 
(OSA) in patients with asthma is high, accounting 
for 71.2%. Of which 61.6% of asthma patients had 
mild OSA (AHI = 1 - 4), 25.3% had moderate OSA 
(AHI = 5 - 9) and 13.1% had severe OSA (AHI ≥ 10). 
The average rate of apnea (AHI) was 3.45 ± 4.01 
times. 
 
Characteristics of study subjects 

 

TABLE 1 
 

General characteristics of study            
subjects  

Patient characteristics 
 
 

All study 
patients  

 
(n = 139) 

Patients of 
asthma 

have OSA  
(n = 99) 

Age, years 9.3 ± 2.1   9.26 ± 0.19 

Gender, female (male),% 26.6 (73.4) 25.3 (74.7) 

Height, cm 130 ± 10 132.8 ± 1.13 

Weight, kg 31.2 ± 8.7 31.1 ± 0.85 

BMI, kg/m2 17.4 ± 2.9 18.2 ± 3.4 

Atopic allergy, %     

Eczema, % 

Allergic rhinitis ,% 

Allergic conjunctivitis ,% 

Drug allergy, % 

Food allergy, % 

30.0 

83.5 

37 
0.4 

16 

34.34 

85.86 

42.42 

3.03 

13.13 

Having a family history 
of allergies, % 

62.5 91.9 

Gastroesophageal reflux, 
% 

12.2 14.14 

Severity of Asthma, %     

Stage 1 14.4 10.1 

Stage 2 43.2 44.4 

Stage 3 39.6 41.4 

Stage 4 2.9 4.0 

Degree of asthma control,  
% 

    

Well controlled 12.9 9.1 

Partially controlled 
Uncontrolled 
ACT scores 

37.1 

55.4 
19.2±4.0 

32.3 

58.6 
19.2±2 
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There were 139 asthma patients participating in the 
study. Average age of study group was 9.3 years-
old. Male accounted for 73.4%; 88.5% had a history 
of allergy (eczema, allergic rhinitis, allergic conjunc-
tivitis, urticaria, drug allergy, or food allergy) in 
which allergic rhinitis was the most common comor-
bidity: 83, 5%; 64.7% of families with parents, sib-
lings or maternal grandparents with allergies and 
12.2% with gastric reflux were diagnosed. 
 
Most patients were diagnosed and treated for asth-
ma for the first time, either given prophylaxis but 
infrequently or abandoned it. Only 12.9% of preven-
tive treatment was followed the doctor's instructions. 
The proportion of patients with asthma at stages 2 
and 3 was quite high, accounting for 43.2% and 
39.6%. Besides, the level of severe asthma in stage 4 
accounts for 2.9%; stage 1 in asthma accounts for 
14.4%. Children were exposed to cigarette smoke 
due to family smoking was by 44.7%. 
 
The symptoms of snoring in asthma patients with 
relative risk (RR) with OSA was 3.75 times higher 
than in patients with asthma without OSA (P = 0.01); 
symptoms of difficulty going to sleep and irritated 
sleep in patients with asthma was 2.50 and 2.44 
times more likely to be at risk of OSA compared 
with patients with asthma without OSA (P = 0.028 
and P = 0.025). Symptoms of sleep apnea, frequent 
waking, and perspiration sweating in  patients with  
 

 
 

asthma increase the risk of OSA was not statistically 
significant (P >0.05). Symptoms of abnormal behav-
ior in patients with asthma were at 3.04 times higher 
risk of having OSA compared with patients with 
asthma without OSA (P = 0.034). Symptoms of irrita-
bility, agitation, and daytime drowsiness in patients 
with asthma increased the risk of OSA without sta-
tistical significance (P >0.05). 
 
Characteristics of patients with asthma with OSA 
after 3 months of treatment with Singular and    
asthma prevention  
Daytime symptoms and night symptoms after 3 months of 
treatment  
Comment 

All symptoms during the day and night of sleep 
improved after 3 months of treatment, especially 
symptoms of sleep apnea decreased from 48.5% to 
5.4%; snoring decreased from 61.6% to 44.1%; awake 
during sleep decreased from 38.4% to 8.6%.  
 
The sweat at night decreased from 52.5% to 18.3%; 
bedwetting reduced from 11.1% to 0%. Day 
symptoms such as abnormal behavior of patients 
decreased from 30.3% to only 17.2%; patient 
agitation dropped from 29.3% to only 7.5%. The 
symptoms of daytime sleepiness decreased from 
26.3% to 12.9%.  

 
 

TABLE 2 
 

Night and day symptoms are at risk 
for OSA in patients with asthma  

Clinical character-
istics of patients 

 

Children 
with 

asthma 
with 

OSA (%) 

Relative 
risk value  
(95% CI) 

 

P 
 
 
 

Symptoms at night 

Snoring 61.62 3.75 (1.7-8.23 0.01 

Difficulty falling 
asleep 

45.45 2.50 (1.1- 5.67) 0.028 

Trouble breathing 
when sleeping 

48.48 1.41 (0.67-2.98) 0.365 

Sleepless sleep 76.77 2.44(1.12-5.34) 0.025 

Wake-up often 38.38 1.45(0.67-3.20) 0.352 

Sweating 71.72 1.22(0.59-2.55) 0.592 

Enuresis 11.11 0.88(0.29-2.7) 0.816 

Daytime symptoms 

The child has ab-
normal behavior 

30.30 3.04(1.09-8.53) 0.034 

Irritability 46.46 1.80(0.83-3.90) 0.134 

Awareness             
reduction 

29.29 1.46(0.6-3.37) 0.417 

Daytime               
drowsiness 

5.05 2.5(0.89-7.04) 0.085 

  

In the beginning 

After 3 months 

Abnormal 
behavior 

Angry 
 

Excitement daytime 

sleepiness 
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Clinical and functional characteristics after 3 
months of treatment  
After 3 months of treatment, the severity of asthma 
changed markedly at stage 1 to 37.6% compared to 
10.1% at the beginning and stage 3 decreased from 
41.4% to 14%. Particularly, stage 4 after 3 months of 
treatment is not exist (0.0%).  
The degree of partial asthma control has increased 
from 32.3% to 58.1% and the level of complete 
asthma control has also increased significantly from 
9.1% initially to 35.5%; ACT score also increased 
from 19.2 points to 22.6 points after 3 months of 
treatment with a statistically significant difference 
with P <0.05.  
There was a marked improvement in respiratory 
function with all parameters on respiratory function 
increased, especially with the initial FEV1 of 85.1% 
and after 3 months of treatment. increased to 93.5%; 

peak flow increased from 68.8% at baseline to 77.8% 
after 3 months of treatment (P <0.005). The 
concentration of nitric oxide (FENO), bronchial 
inflammatory marker, gradually decreased from 
22.19 ppb at the beginning to 15.1 ppb after 3 months 
of treatment with a statistically significant difference 

(P <0.05). After 3 months of treatment, 29.3% of 
asthma patients did not have OSA; the number of 
patients with asthma with OSA at baseline severity 
was 13.1% after 3 months of treatment, and no 
asthma patients had severe OSA. The average 
number of patients with asthma with OSA decreased 
from 25.3% to 13.0% 

 
 

DISCUSSION 
 
Our study results demonstrated 139 children with 

asthma had  the prevalence of OSA in asthma was 
71.2% of which 61 (61.6%) was mild (AHI = 1-4/
hour); only 25 (25. 3%) moderate OSA (AHI = 5-9/
hour) and 13 (13.1%) severity (AHI ≥10/hour). 
Average AHI: 3.45 ± 4.01 times/ hour. Previously, 
OSA and asthma was considered to be the diagnosis 
of two separate diseases, but now some authors 
thought that they may actually be related. Indeed, 
OSA in asthmatics has been of interest and study in 
the last few years and has showed that OSA is co-
morbid and more common in asthmatic patients. A 
meta-analysis showed that the estimated prevalence 
of OSA in children with asthma was estimated at 
63%; the risk of OSA and sleep disturbance in 
asthmatic patients was 3.7 and 1.7 times higher than 
those without asthma. The prevalence of OSA is 
higher in asthmatic patients, suggesting the existence 
of a relationship between OSA and asthma leads to a 
more severe clinical phenotype for both diseases [12]. 
 
Average age of study group was 9.3 years old. Male 
accounted for 72.8%. Most asthma patients with a 
history of allergy or in a family with allergies, in 
which allergic rhinitis was 85.86% the most common, 
is equivalent to the Fulvio Braid study: 80% of 
asthmatic patients with concomitant allergic rhinitis 
and rhinitis are associated with an increased risk of 
obstructive sleep apnea syndrome in patients with 
asthma [13]. When sleeping, the nasal cavity acts as 
the main route. Hence, inflammated nose causes 
mucosal congestion, edema, nasal stenosis inducing 
upper airway narrowing. Stimulation of chronic 
mucosal postero-rejection can lead to reflex 
bronchospasm through nasal-bronchial sympathetic 
reflex. Besides, replacing breathing with the mouth 
when the nose is obstructed, leading to the drying of 
air into the airways can cause asthma attacks. 
Patients with asthma associated with OSA - rhinitis 
were higher than those without rhinitis. In 139 study 
patients, we encountered mostly mild and moderate 
asthma (43.2% and 39.6%). Meanwhile, mild 
intermittent asthma accounted for very low 
proportion of 14.4% and patients with severe asthma 
accounted for 2.9%. This may be due to the 
improvement the ability to diagnose, treat and 
control asthma at the early stage, but it may also be 
due to the low prevalence of uncontrolled and 
severe and difficult to treat asthma in children that 
accounts for very low proportion [14]. 
 
Regarding the level of asthma control, we also found 
that 55.4% of patients who had an acute asthma 
attack had not been very well controlled, many  of  
whom had previously been on preventive  

TABLE 3 

 

Clinical and functional characteristics of 

study subjects 

Patient 

characteristics 
Before 

treatment 
After 

treatment 
P 

Asthma severity, % 
Stage 1 
Stage 2 
Stage 3 
Stage 4 

 
10,1 
44,4 
41,4 
0,4 

 
37,6 
48 
14 
0 

  

Asthma control, % 
Uncontrolled 
Partial controlled 
Well controlled 

 

58,6 
32,3 
9,1 

 
7 

58,1 
35,5 

  

ACT scores 19,2 22,6 <0,05 

FEV1, % predicted 85,1 93,5 <0,005 

FVC, % predicted 92,1 99 <0,005 

FEV1/FVC,                       

%  predicted 
92,3 96 <0,005 

PEF, % predicted 68,8 77,8 <0,005 

FENO bronchial, ppb 22,19 15,1 <0,05 

Severity of OSA, % 
No OSA 
Mild OSA 
Moderate OSA 
Severe OSA 

 

0 
61,1 
15,3 
13,1 

 

29,3 
57,6 
13 
0 
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treatment but had removed it voluntarily the 
treatment for a variety of reasons such as fear of 
drug side effects, self-recognition that the disease 
had been cured or was not fully awared of asthma 
prophylaxis; 31.7% of patients had asthma 
prophylaxis but not often. There are many similar 
clinical manifestations between OSA and asthma: 
reduced sleep quality at night, snoring, sleep apnea, 
apnea, restless sleep, frequent wake-ups, trouble 
falling asleep, sweating and enuresis. Other 
symptoms that result from OSA that occur during 
the day include: decreased concentration, decreased 
attention, impaired memory, mood changes 
(agitation, depression) [15]. In our study, asthma 
children had night symptoms such as snoring 
(61.6%), difficulty of falling asleep (45.5%), restless 
sleep (76.8%), waking up more frequent (34.8%), 
more common among children with OSA than those 
without OSA. On the other hand, snoring symptoms 
in patients with asthma are nearly four times more 
likely to have OSA than those without OSAS (P = 
0.01). This is a very important feature to help screen 
OSA in children with asthma and consistent with 
previous reports. Children who sleep at night 
snoring can be considered as a risk factor for OSA.  
 
The present study also shows that some sleep 
symptoms are also at risk for OSA in children with 
asthma, which is a sign that they have trouble falling 
asleep and not sleeping well. In these children, the 
relative risk of having OSA was 2.5 times higher 
than for children of asthma without OSAS. There 
was no statistically significant difference in daytime 
symptoms (abnormal behavior, irritability, agitation, 
daytime sleepiness) between the 2 groups of 
children. However, there was 5.05% of children with 
cognitive impairment in asthma children had severe 
OSA while other groups did not have this symptom. 
In children with severe OSA, daytime sleepiness has 
been shown to correlate with the severity of OSA. 
However, daytime drowsiness is less common in 
OSA children because children are often hyperactive 
[16]. 
 
The results of the study showed that after 3 months 
of treatment, the severity of asthma significantly 
changed at stage 1 to 37.6% compared to 10.1% at the 
beginning and stage 3 decreased from 41.4% to 14%. 
Particularly, stage 4 after 3 months of treatment is no 
longer presence. In addition, the level of asthma 
control has changed markedly as the level of partial 
asthma control has increased from 32.3% to 58.1% 
and the level of well asthma control has also 
increased significantly: from 9.1% at the beginning to 
35.5%. The ACT score also increased from 19.2 
points to 22.6 points after 3 months of treatment with 
a statistically significant difference with p <0.01.  
In  our  study,  there was  a marked improvement in  

 

 

 

respiratory function. All parameters of respiratory 
function evaluation increased, especially the initial 
FEV1 of 85.1%. and after 3 months of treatment 
increased to 93.5%. In addition, the FENO was also 
decreased significantly after 3 months of treatment 
from 22.19ppb at the beginning to 15.1ppb. It can be 
concluded that after 3 months of treatment, there 
was a significant improvement in airway 
dysfunction (increased FEV1) and a significant 
decrease in bronchial bio-marker. All symptoms at 
night and day of sleep improved after 3 months of 
treatment, especially symptoms of sleep apnea 
decreased from 48.5% to 5.4%. In addition, other 
OSA symptoms in children, such as snoring, were 
significant improved. Snoring and sleep apnea are 
the most common complaints of parents of children 
with OSA. Previous studies have reported these 
symptoms in more than 90% of cases [17]. However, 
the history of snoring alone cannot distinguish 
between children with OSA and simple snoring in 
young children [18] and especially in children with 
asthma who has wheezing during sleep. Symptoms 
such as waking up to sleep, decreased sweating, and 
bedwetting all decreased significantly after 3 
months. The symptoms of daytime drowsiness 
significantly improved after 3 months and decreased 
from 26.3% to 12.9%; Other daytime symptoms such 
as abnormal behavior of the patient decreased from 
30.3% to only 17.2% and the patient's hyperactivity 
stimulation decreased from 29.3% to only 7.5%.  
 
After 3 months of treatment with Singular, AHI was 
significantly improved. Our results also showed that 
after 3 months of treatment, up to 29.3% of children 
with asthma completely recovered from OSA, 
notably the number of asthma children with severe 
OSA at baseline was 13.1% after 3 months of 
treatment was reduced and to be in a lesser degree, 
and no asthma children with severe OSA syndrome. 
In addition, after 3 months of treatment, the mean 
number of asthma patients with OSA also decreased 
significantly. The study results confirmed that the 
treatment of asthma  with ICS combined with anti-
leucotriene drugs has the effect of controlling 
asthma, and has the effect of improving OSA. 
 
CONCLUSION 
 
The prevalence of OSAS among asthmatic children is 
71.2%. Patients with asthma who are allergic or have 
a family history of allergies are at high risk for OSA. 
Patients with asthma who have symptoms of 
snoring, restless sleep, difficulty falling asleep or 
children who have abnormal daytime behaviors 
should be screened for OSAS. A 12-week Singular 
treatment with a combination of asthma prevention 
has been shown to reduce the incidence of 
obstructive sleep apnea and better control asthma. 
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