
Somnographic study of respiratory 

parameters in asthmatic children  
 

Thesis 
 

Submitted for partial fulfillment of master degree in 

Pediatrics 
 

By 
Mohamed Said Elkhawaga 

M.B., B.Ch (2001) 

Al-Azhar University 

 

Under Supervision of 
 

Doctor. Malak Ali Shaheen 
 

Assistant Professor of Pediatrics 

Faculty of Medicine  

Ain Shams University 

 

Doctor. Asmaa El-Hussieny Ahmed El-Sharkawy 
  

Lecturer of Pediatrics 

Faculty of Medicine 

Ain Shams University 

CAIRO 

2009 

 
 



 

 
 

 

 

 

 

 

 

 مبسم الله الرحمن الرحي

 
 

 

 

 )وفي أنفسكم أفلا تبصرون(

 
 صدق الله العظيم

 (21الذاريات اية )

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Acknowledgement 

 

First of all thanks to ALLA 

 
        I wish to express my deepest thanks, gratitude and         

profound respect to Dr. Malak Ali Shaheen, Assistant 
Professor of Pediatric, Faculty of Medicine, Ain shams 

University, for her meticulous supervision. I consider 

myself fortunate to work under her supervision. 

 
      I am also deeply grateful and would like to express my 

sincere thanks and gratitude to Dr. Asmaa El-Hussieny 

Ahmed El-Sharkawy, lecturer of Pediatrics, Faculty of 

Medicine, Ain Shams University for her great help and 

continuous contributions and great effort all the way. 

 

    Last but not least, I would like to express my endless 

gratitude to my dear patients and their parents for their 

cooperation in accomplishing my thesis, wishing them a 

good health, and my collegues for their support and help. 

  

 

 

 

 

Mohamed 
 

 

 

 

 

 

 

 



The contents 
 

 

 

Page 

no. 

Title 

Ι List of the contents 

IV List of abbreviations 

VI List of tables                                                                               

VIII List of figures 

  

1 Introduction and aim of the work 

  

 

3 

3 

3 

4 

10 

11 

21 

25 

26 

27 

34 

35 

36 

37 

38 

40 

40 

 

Review of literature 

Chapter (1) :Pediatric Bronchial asthma 

Definition 

Pathology and pathophysiology of bronchial asthma    

Pathophysiological changes in bronchial asthma 

 Epidemiology of bronchial asthma 

Factors that modify the course of the disease 

Diagnosis of pediatric bronchial asthma 

Classification of asthma severity 

Differential diagnosis of bronchial asthma 

Management of bronchial asthma 

Asthma treatment in children aged 0–2 years 

Asthma treatment in children aged 3–5 years 

Stepwise treatment for acute asthma episodes 

Well-controlled asthma in children 

Immunotherapy 

Factors associated with poor asthma control include 

Asthma mortality 

 

 

 

 

 

Ι 



Page 

no. 

Title 

42 

42 

43 

44 

46 

47 

48 

 

Chapter (2) : Sleep in children 
Definition and Function of Sleep 
Sleep physiology 

Circadian Rhythms That Influence Sleep 

Effect of Sleep Deprivation 

Importance of Sleep to Children 

Regulation of Sleep and sleep stages 

  

 

53 

56 

57 

58 

59 

62 

63 

67 

69 

70 

 

Chapter (3) : Sleep disorders  

Sleep-disordered breathing in childhood 

Pathophysiology of sleep-disordered breathing 

Diagnosis of sleep-disordered breathing 

Clinical manifestations of sleep disordered breathing 

Polysomnography values in normal children 

Electrocardiography 

Laboratory Tests 

Management of OSA in Children 

Mortality/Morbidity 

Prognosis 

 

  

 

 

71 

72 

 

74 

77 

Chapter (4) : Sleep disorders breathing in children with 

asthma 

Introduction 

Epidemiology and pathogenesis of sleep disordered breathing in 

bronchial asthma 

Why would asthma be a problem in a patient with OSA? 

Hypothetical mechanisms linking obesity, asthma, and sleep 

apnea 

 

 

 

 

ΙΙ 

 

 



 

ΙΙΙ 

 

Page 

no. 

Title 

 

81 

 

Subject and methods 

  

 

 

97 

 

 

Results 

 

  

 

 

115 

 

 

Discussion 

 

  

 

 

132 

 

 

Summary and Conclusion 

 

  

 

 

136 

 

 

Recommendations 

  

 

 

149 

 

 

References 

  

 

 

161 

 

 

Appendix 

Arabic summary 



 

IV 

 

List of abbreviations 

 

A.C.T Asthma control test 

A.S.M Airway smooth muscles 

A.D Atopic dermatitis 

A.H.I Apnea hypopnea index   

B.D.P Budesonide 

B.M.I Body mass index 
C.P.A.P Continuous positive airway pressure 

C.T Computed tomography 

E. D.S Excessive daytime sleepiness 
E.E.G Electroencephalogram 

E.T.S Enviromental tobacco smoke 

F.E.V1 Forced expiratory volume in the first second 

G.A.B.A Gama amino butyric acid 

G.C Glucocorticods 

G.E.R.D Gastroesophageal reflux disease 

G.I.N.A Global Initiative for asthma 

H.I Hypopnea index   
I.C.S Inhaled corticosteroids 

I.L Interleukins 

L.A.β.As  Long acting β antagonist 

L.P.R Laryngopharyngeal reflux 

L.T.R.A Leukotriene receptor antagonist 

M.D.I  Metered dose inhaler 

N.O Nitrous oxide 

N.R.E.M Non–rapid eye movement 

N.S.A.I.Ds Non steroidal anti inflammatory drugs 

O.D.I Oxygen desaturation index  

O.S.A Obstructive sleep apnea 



 

V 

 

List of abbreviations 

 

 

 

O.S.A.S Obstructive sleep apnea syndrome 

P.E.F.R Peaked expiratory flow rate 

P.P.Is Proton pump-inhibitors 

R.E.M Rapid eye movement 

S.D.B Sleep-disordered breathing 

S.H.S Second hand tobacco smoke 

S.L.I.T Sublingual immunotherapy 

S.W.S Slow-wave sleep 

SO2 Oxygen saturation 

T.S.T Total sleep time 

V.L.P.O 

V.C.A.M 

Venterolatera preoptic nucleus l 

Vascular cell adhesion molecule 

 



 

 

viii 

 

  

t of figuresLis 

Page 

No. 

Title Fig. No. 

4 Pathophysiological changes in asthma Fig.(1) 

8 Role of IgE in asthma Fig.(2) 

10 

20 

Histologic changes in asthma compares 

Risk factors in asthma 

Fig.(3) 

Fig.(4) 

44 The neural apparatus underlying sleep Fig.(5) 

52 The normal architecture of sleep  Fig.(6) 

84 The Med Graphic 1070 Series 2Eapparatus  Fig.(7 ) 

86 The Apnea Link (RES MED) system Fig.(8) 

93 Normal apnea link Results control no (1) Fig.(9) 

94 Pathological Apnea link Results case no17  Fig.(10) 

95 Graph by Apnea Link device case no 7 Fig.(11) 

97 Sex distribution in cases Fig.(12) 

98 Sex distribution in control Fig.(13) 

99 Age distribution in the asthmatic and control 

groups 

Fig.(14) 

100 Height(cm) distribution  in both groups Fig.(15) 

100 Weight (Kg) distribution in both groups Fig.(16) 

101 BMI in both groups Fig.(17) 

102 Distribution of asthma symptoms in the studied 

cases 

Fig.(18) 

103 Frequency of sleep disorders in asthmatic cases Fig.(19) 

105 Distribution of AHI,AI,HI and RI in both 
groups 

Fig.(20) 

105 Distribution of FL(%) and FLS(%) in both  
groups 

Fig.(21) 

106 Distribution of Min.and Max.HR in both 

groups 

Fig.(22) 

106 Distribution of oxygen desaturation index in 

both groups 

Fig.(23) 

108 Distribution of allergic rhinitis in both groups Fig.(24) 

109 Distribution of F.H in both groups Fig.(25) 

111 Distribution of sleep breathing disorders in 

asthmatic children with and without allergic 

rhinitis 

Fig.(26) 

111 Distribution of  FL/h,Avr SO2 and Lowest 

So2 in –Ve and +Ve Allergic Rhinitis 

 

Fig.(27) 



 

 

IX 

 

  

List of figures 

 

 

 

Page 

No. 

Title Fig. No. 

112 Distribution of Normal and Pathological AHI 

in asthmatics 

Fig. (28) 

113 Distribution of Normal and Pathological AHI 

in control group. 

Fig. (29) 



 

VI 

 

List of tables 

 

 

 

 

Page No. Title Table 

No. 
25 Classification of asthma severity Table  1 

26 Differential diagnosis of Asthma  Table  2 

28 Medications currently available for childhood 

asthma 

Table  3 

      34 

      35 

Asthma treatment in children aged 0–2 years 

Asthma treatment in children aged 3–5 years 
Table  4 

Table 5 

36 Stepwise treatment for acute asthma episodes Table  6 

37 Well-controlled asthma in children Table  7 

53 Causes of Sleep-Related Breathing disorders Table  8 

58 Clinical manifestations of (SDB) Table  9 

59 Signs in (SDB) Table  10 

61 Polysomnography values in normal children Table  11 

78 Constituents of the OSA–asthma relationship Table  12 

97 Sex distribution in the studied children Table  13 

98 Age distribution in the studied children Table  14 

99 Distribution of anthropometric measures Table  15 

101 Frequency of asthma symptoms in patients 

groups. 

Table  16 

102 Frequency of Sleep breathing disorders in 

patients groups. 

Table  17 

103 Frequency of the general signs elicited by general 

ex. of the studied asthmatic children. 
Table  18 

103 Frequency of  the local signs elicited by local ex. Of  

the asthmatic children 
Table  19 

104 Values of sleep related breathing parameters in the 

studied asthmatic children and control groups 
Table  20 

107 Mean values of spirometry as regard the studied 

asthmatic children. 

Table  21 

   



 

VII 

 

List of tables 

 

Page No. Title Table No. 

107 Comparison between cases and control as 

regard the gender 

Table 22 

 

107 Comparison between cases and control according 

to age. 

Table  23 

108 Comparison between cases and control as 

regard Family history (FH), and Allergic 

Rhinitis (A.RH). 

Table  24 

109 Comparison of sleep related breathing 

parameters in patients with allergic rhinitis 

and patients without. 

Table  25 

110 Comparisons between cases and control as 

regard sleep parameters 

Table  26 

112 Comparison between cases and control as 

regard Normal  (AHI) <1 and. AHI≥1 

Table  27 

113 Logistic regression of normal AHI (AHI<1) and 

pathological AHI≥1in both groups. 

Table  28 

114 Logistic regression of normal AHI (AHI<1) and 

pathological AHI≥1in both groups. 

Table  29 

 
 

 

 



Introduction 
 

~ 1 ~ 
 

INTRODUCTION 

               Many asthmatic children get awake with 

symptoms of their disease almost every night. A growing 

body of evidence indicates that the causal pathway of 

cytokine changes resulting from asthma may influence the 

neurochemistry of sleep regulation. Equally possible is that 

sleep disturbance resulting from asthma promotes further 

changes in neuropeptides, which in turn influence the 

course of asthma (Mastronarde et al., 2004). 

              Asthma, airway inflammation, and sleep are thus 

linked in a complex set of relationships in need for 

evaluation (Hasler et al., 2004). 

 

 

 

 



Introduction 
 

~ 2 ~ 
 

Aim of the work 

            The aim of this study is to assess the respiratory 

symptoms and parameters during sleep of asthmatic 

children. 
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Chapter (1)         

Pediatric Bronchial Asthma 

Definition:   

               Asthma is a chronic inflammatory disease of the 

lungs that affect a large proportion of population worldwide 

and can be fatal. Prevalence of asthma varies from country 

to country and is increasing, particularly in children 

(GINA, 2007). 

             Despite the availability of highly effective 

treatments, for   most asthmatic children, morbidity 

remains high and control of asthma is far from optimal 

(Grize et al., 2006).                                    

Pathology and pathophysiology of bronchial asthma: 

             To evaluate the airway pathology in bronchial 

asthma, bronchial biopsies were obtained from asthmatic 

children by bronchoscopy and compared with normal. 

             The pathology of bronchial asthma including 

multiple changes in the airway like shedding of the 

epithelial cells ,thickening of the basement membrane, 

mucous plugging, inflammatory cells infiltration, smooth 

muscle hypertrophy and hyperplasia (Tattersfield et al 

.,2002). 


