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a b s t r a c t

It is recorded that obstructive sleep apnea (OSA) is widespread in asthmatic patients and is related to
severity of the condition. OSA is thought to be among the pathophysiological mechanisms which cause
asthma symptoms worsening. Treatment of OSA contributes to improvement of symptoms of asthma
and also peak expiratory flow rates and life quality. So the aim of this study is to estimate the frequency
of OSA in asthmatics with various degrees of severity and to study the effect of continuous positive air-
way pressure (CPAP) on asthma symptoms and control. Subjects and methods: This study included 50
patients �18 years, diagnosed with asthma with various degrees of severity and suspected to have
OSA. All studied patients were subjected to the following: History, examination, BMI, chest X-ray, pul-
monary function tests, reversibility test, Epworth sleepiness scale (ESS), polysomno graphy and CPAP
therapy for patients who had OSA after polysomnography. Results: The frequency of OSA in the studied
asthmatic patients was 24%, 9.5% in moderate persistent degree and 55.6% in severe persistent degree
with a statistically very highly significant difference. A statistically very highly positive correlation
between OSA severity and various degrees of asthma severity was found and there were statistically very
highly significant differences between asthmatic patients with and without OSA regarding night time
symptoms, GERD symptoms, difficult to control asthma and sleep quality. Also there were statistically
very highly significant differences between asthmatic patients who had OSA before and after CPAP ther-
apy regarding asthma and GERD symptoms, difficult to control asthma, pulmonary function tests, ESS
score and sleep quality parameters. Conclusions: 1) There is a high risk of developing OSA in asthmatic
patients. 2) There is a bidirectional relationship between OSA and asthma with increasing frequency of
OSA with the increasing of asthma severity. 3) Treatment of OSA with CPAP causing improvement of
asthma symptoms and control.
� 2017 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).

Introduction

All ages are affected by asthma which is a dangerous overall
health, problem [1]. Asthmatic patients mostly experience low
quality of sleep which leads to nocturnal deterioration of typical
symptoms or other specific features [2]. Obstructive sleep apnea
(OSA) and asthma are common they participate in identical night
symptoms and include obstruction of airway (which is at different
level in both disorders) as the pathophysiological cornerstone [3].
It is recorded that OSA is widespread in asthmatic patients and is
related to severity of the condition. OSA is thought to be among
the pathophysiological mechanisms which cause asthma symp-
toms worsening [4]. Asthmatic patients show increased apnea

and snoring prevalence than non-asthmatic patients [5]. OSA is
thought to lead to exacerbation of asthma, nocturnal and daytime
symptoms of asthma and low life quality [6]. Polysomnographic
studies evaluating OSA, recorded frequencies which are high about
90% in asthmatic patients who have difficult to control asthma [7].
In addition, treatment of OSA contributes to improvement of
symptoms of asthma and also peak expiratory flow rates (PEFR)
and life quality [8]. So the aim of this work is to estimate the fre-
quency of OSA in asthmatics with various degrees of severity and
to study the effect of continuous positive airway pressure (CPAP)
on asthma symptoms and control.

Patients and methods

This study was carried out at Chest Department and Outpatient
clinic, Zagazig University Hospitals from November 2015 to
January 2017.
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Patients

This study included 50 patients. They were selected from
patients who attended to Chest Outpatient clinic and Department
diagnosed as having bronchial asthma with different degrees of
severity according to GINA criteria [9] and suspected to have OSA
upon Epworth questionnaire.

All patients underwent an overnight sleep study at Sleep
Laboratory, Chest Department, Zagazig University to document
OSA.

All patients were classified as, mild, persistent, moderate, per-
sistent, and severe persistent asthma according to National Insti-
tutes of Health [10].

Asthma diagnosis: [9]

A history of respiratory symptoms which are variable:

- Typical, symptoms are shortness of breath, wheezes, cough,
chest tightness

- Asthmatic people generally have > one of these symptoms
- The symptoms vary over time and of variable intensity
- Occurrence or worsening of symptoms at night or when
patients wake

- Triggering of symptoms is by allergen, exercise, cold air or
laughter

- Viral infections often elicit or worsen symptoms
- Expiratory airflow limitation variability evidence
- At least once on diagnosis when FEV1 is low, confirm the reduc-
tion of the FEV1/FVC ratio. The normal value of FEV1/FVC ratio is
>0.75–0.80 in adults

- Confirmation of that the variability in lung function is higher
than in healthy subjects. For example:
� FEV1 increases by more than 12% and 200 mL of predicted

value after a bronchodilator inhalation ‘‘bronchodilator
reversibility”.

� Average variability of daytime PEF every day is more than
10%.

� FEV1 becomes higher by >12% and 200 mL from baseline of
the predicted value after treatment with anti-inflammatory
for 4 weeks.

Difficult-to-control asthma

Was defined as asthma that could not be controlled when
combine inhaled corticosteroids with high-dose and ß2 agonists
which is long-acting or another medication which is controller
[11].

Asthma control test (ACT): [10]

� It is a rapid test that gives a numerical score to evaluate control
of asthma.

� Patients answer each question and the answer number was
recorded then the total score was calculated.

� If total score is �19, asthma is not be under control.
(1) In the past 4 weeks, how much of the time did your asthma
keep you from getting as much done at work, school or at
home?

� All of the time: 1, most of the time: 2, some of the time: 3, a lit-
tle of the time: 4, None of the time: 5.
(2) During the past 4 weeks, how often have you had shortness
of breath?

� More than once a day: 1, once a day: 2, 3to 6 times a week: 3,
once or twice a week: 4, not at all: 5.

(3) During the past 4 weeks, how often did your asthma symp-
toms (wheezing, coughing, shortness of breath, chest tightness
orpain)wakeyouupatnight or earlier thanusual in themorning?

� 4 or more nights a week: 1, 2 or 3 nights a week: 2, once a week:
3, once or twice: 4, not at all: 5.
(4) During the past 4 weeks, how often have you used your res-
cue inhaler or nebulizer medication (such as albuterol)?

� 3 or more times per day: 1, 1 or 2 times per day: 2, 2 or 3 times
per week: 3, once a week or less: 4, not at all: 5.
(5) How would you rate your asthma control during the past
4 weeks?

� Not controlled at all: 1, poorly controlled: 2, somewhat con-
trolled: 3, well controlled: 4, completely controlled: 5

The patients were 22 males and 28 females with a mean age of
44.9 ± 10.3 years. Written informed consents were taken from all
patients enrolled in this study.

Inclusion criteria

We included adults �18 years, diagnosed with asthma.
All studied asthmatic patients were classified into 2 groups

regarding apnea hypopnea index (AHI) after polsomnography in
each degree of asthma severity.

Group (I): Asthmatic patients with OSA (n = 12), AHI > 5.
Group (G): Asthmatic patients without OSA (n = 38), AHI < 5.

All asthmatic patients with OSA had snoring and reported
excessive daytime sleepiness (DTS) or �2 other manifestations as
unrefreshing sleep, irritability/personality changes, restless sleep,
witnessed apneas and impaired concentration [12].

Exclusion criteria: [13,14]

- Pregnancy patients who had cognitive impairment, psychiatric
diseases which not controlled, subjects treated for OSA previ-
ously (as CPAP) use of anti-reflux treatment and history of pep-
tic ulcer disease.

- Other medical comorbidities that might interfere with sleep
quality as chronic obstructive pulmonary disease (COPD), renal
failure, thyroid diseases, chronic liver diseases or other systemic
diseases requiring medical therapy.

Methods

All studied patients were subjected to the following:

(1) Thorough medical history stressing on asthma and OSA
symptoms:
OSA symptoms [12]:

- Daytime symptoms [excessive daytime sleepiness (DTS), day-
time fatigue tiredness, morning headache, cognitive defects,
morning confusion, impaired concentration, personality and
mood changes and loss of libido] and

- Night time symptoms (snoring, dry mouth, witnessed apnea,
gasping and chocking sensation, nocturia, insomnia, nocturnal
enuresis, sweating)
(2) Clinical examination (general and local).
(3) BMI: was calculated from body weight and height measured

by a scale (Detecto Scale Webb City MO).
(4) Chest X-ray (posteroanterior and lateral views).
(5) Routine investigations:
- Complete blood count (CBC).
- Liver and kidney functions.
- Fasting blood sugar.
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