
  

 

RANDOMIZED CONTROLLED CLINICAL TRIAL OF 
BACILLEE CALMETTE-GUERIN REVACCINATION 

IN ASTHMATIC CHILDREN 

Thesis 
Submitted for partial fulfillment of Master Degree in 

Pediatrics 

By 
Eman Abd El-Rahman El-Deeb 

M.B.B.Ch, ٢٠٠٣ 
Faculty of Medicine- Ain ShamsUniversity 

Under the Supervision 

Prof. Dr./ Mona Mostafa El Ganzory 
Professor of Pediatrics 

Pediatric Cardiology and Pulmonology Unit 
Faculty of Medicine, Ain Shams University 

Prof. Dr./ Farag Ibrahim Farag 
Professor of Microbiology and Immunology 
Faculty of Medicine, Suez Canal University 

Prof. Dr./ Malak Ali Shaheen 
Assistant Professor of Pediatrics, Pulmonology Unit 

Faculty of Medicine, Ain Shams University 

Faculty of Medicine 
Ain Shams University 



  

 

  جامعة عين شمس
٢٠٠٨  



  

 

Acknowledgment 

I would like to express my deep gratitude, 
appreciations, thanks and respect to Prof. Dr. Mona 
Mostafa El Ganzory Professor of Pediatrics ,Pediatric 
Cardiology and Pulmonology Unit, Faculty of 
Medicine, Ain Shams University; where her guidance, 
patience and kindness were behind the 
accomplishment of this work. 

Also I would like to extend my appreciation to 
Prof. Dr. Farag Ibrahim Farag Professor of 
Microbiology & Immunology, Faculty of Medicine, 
Suez Canal University; whose guidance, advice and 
support were behind this work.  

I am also in dept to Prof. Dr. Malak Ali 
Shaheen Assistant Professor of Pediatrics, Pulmonology 
Unit, Faculty of Medicine, Ain Shams University; for 
her continuous encouragement, advise, patience, 
understanding and meticulous advise where behind the 
accomplishment of this work. 

And finally I would like to thank the patients 
and their families, and great thanks to my family for 
their help and support. 



  

 

CONTENTS 

Page 

Introduction ......................................................................................................................  ١ 

Aim of the work...........................................................................................................  ٣ 

Review of literature..............................................................................................  ٤ 

Chapter I: Bacille Calmette-Guérin Vaccine .  ٤ 

Introduction.......................................................................................  ٤ 

History of BCG .............................................................................  ٤ 

Vaccine Efficacy..........................................................................  ٦ 

Quality assessment of BCG......................................  ٦ 

Indication and Recommendations..................  ٧ 

Recommended immunization schedule .... ٩ 

Route of administration and dosage...........  ١٠ 

Side Effects.........................................................................................  ١٠ 

The Technique of BCG vaccination..............  ١١ 

Contraindications.....................................................................  ١١ 

BCG Immunology.....................................................................  ١١ 

BCG and Hygiene Hypothesis..............................  ١٢ 

BCG and Atopy ............................................................................  ١٤ 



  

 

Prevalence of atopy or asthma in 
BCG-vaccinated children ..............................................  ١٥ 



  

 

CONTENTS(Cont..) 

Page 

Is BCG able to treat allergic and 
asthmatic manifestations in a mouse 
model?.........................................................................................................  ١٧ 

Could BCG be a Vaccine for Asthma?......  ١٨ 

Chapter II: Hygiene Hypothesis ....................................  ٢٠ 

What is hygiene hypothesis? ..................................  ٢٠ 

Hygiene hypothesis and allergic 
disease........................................................................................................  ٢٠ 

Allergic disease in industrialized 
societies....................................................................................................  ٢١ 

The mechanism for the hygiene 
hypothesis ............................................................................................  ٢٢ 

Risk factors for hygiene hypothesis .............  ٢٥ 

The relation between mycobacterium 
infection and allergic disease.................................  ٣١ 

Theoretical recommendations for the 
prevention of asthma..........................................................  ٣٣ 

Chapter III: Bronchial Asthma........................................  ٣٤ 

Introduction.......................................................................................  ٣٤ 

Definition...............................................................................................  ٣٥ 



  

 

Prevalence, morbidity and mortality.........  ٣٦ 

Prevalence of asthma in Egypt ...........................  ٣٦ 

CONTENTS(Cont..) 

Page 

Factors influencing the development 
and expression of asthma............................................  ٣٧ 

Mechanisms of asthma....................................................  ٤٥ 

Structural changes in the airways ................  ٤٩ 

Classification of asthma.................................................  ٤٩ 

Asthma Control ...........................................................................  ٥١ 

Clinical diagnosis......................................................................  ٥٢ 

Management ....................................................................................  ٥٧ 

Recent Milestones in Asthma 
Treatments .........................................................................................  ٦٧ 

Future Trends in Asthma Therapy..............  ٦٨ 

Subjects and Methods .......................................................................................  ٧٠ 

Results.......................................................................................................................................  ٨٦ 

Discussion ............................................................................................................................  ١٠١ 

Summary and conclusion.............................................................................  ١١١ 

Recommendations ...................................................................................................  ١١٥ 



  

 

References............................................................................................................................  ١١٦  

Appendix ................................................................................................................................  ١٤٥ 

Arabic summary.........................................................................................................   



  

 

LIST OF TABLES 
Table Title  Page 
  No. 
١ Factors Influencing the Development 

and Expression of Asthma.............................................. ٣٨ 

٢ Environmental triggers in asthma and 
control measures............................................................................ ٤١ 

٣ Cytokines produced by Th١ and Th٤٦ ...............٢ 

٤ Inducers of Th٢ activity....................................................... ٤٦ 

٥ Classification of Asthma .................................................... ٥٠ 

٦ Levels of Asthma control ................................................... ٥١ 

٧ Stepwise approach for managing 
asthma........................................................................................................... ٥٩ 

٨ Asthma medication by category.............................. ٦٠ 

٩ Inhaler Devices ................................................................................. ٦٥ 

١٠ Reaction of skin prick test............................................... ٧٨ 

١١ Explanation for the parameters 
measured.................................................................................................... ٨١ 

١٢ Demographic data of studied children ......... ٨٧ 

١٣ Interpretation of skin prick test 
variable both groups ................................................................ ٨٨ 



  

 

١٤ Demographic data of Group I 
(Experiment group) ................................................................... ٨٩ 

LIST OF TABLES(CONT..) 
Table Title  Page 
  No. 
١٥ Demographic data of Group II (Control 

group) .............................................................................................................. ٩٠ 

١٦ Randomized controlled trial analysis 
data..................................................................................................................... ٩١ 

١٧ Randomized controlled trial analysis 
data..................................................................................................................... ٩١ 

١٨ Comparison between the two groups 
regarding history........................................................................... ٩٢ 

١٩ Comparison between the two groups 
regarding different allergen in skin 
prick test done to  studied asthmatic 
children......................................................................................................... ٩٢ 

٢٠ Comparison between group I regarding 
mean value of serum IgE and mean 
value of FEV١% before BCG injection 
and after BCG injection...................................................... ٩٣ 

٢١ Comparison between group II 
regarding mean value of serum IgE 
and mean value of FEV١% before 



  

 

Placebo injection and after Placebo 
injection........................................................................................................ ٩٣ 



  

 

LIST OF TABLES(CONT..) 
Table Title  Page 
  No. 
٢٢ Correlation between mean value of 

FEV١% and mean value of serum IgE 

before and after injection of BCG in 
group I (experiment group) ........................................... ٩٤ 

٢٣ Correlation between mean value of 
FEV١% and mean value of serum IgE 

before and after injection of placebo in 
group II (control group)....................................................... ٩٤ 



  

 

LIST OF FIGURES 

Figure Title  Page 
  No. 
١ The Balance between regulated and 

deregulated immune response ................................. ١٣ 

٢ Divergent outcome of TH٢ responses in 

industrialized (low pathogen exposure) 
and developing countries (high 
pathogen exposure).................................................................... ٣٠ 

٣ Education of the immune system by 
pathogens.................................................................................................. ٣٣ 

٤ Common asthma triggers ................................................. ٣٩ 

٥ Fatty acid and Asthma ......................................................... ٤٣ 

٦ Development of asthmatic symptoms............ ٤٤ 

٧ Cells and mediators of asthma................................. ٤٨ 

٨ Interaction of Th٢ cells with other cells.....  

٩ Inflamed bronchiole during attack of 
asthma........................................................................................................... ٤٨ 

١٠ Spirometry breathing records.................................... ٤٩ 

١١ Skin Prick Test.................................................................................. ٥٤ 

١٢ Management approach based on control  ٥٨ 



  

 

١٣ Dose response curve of inhaled cortico-
steroid............................................................................................................. ٦١ 

LIST OF FIGURES(CONT..) 

Figure Title  Page 
  No. 
١٤ Different inhalers used in pediatric 

asthma........................................................................................................... ٦٣ 

١٥ Child using inhaler device............................................... ٦٣ 

١٦ Action of steroids on asthma ....................................... ٦٤ 

١٧ Pricking skin with lancet .................................................. ٧٧ 

١٨ Spirometry used for measurement of 
Pulmonary Function Test................................................ ٨٠ 

١٩ Mean value of Serum IgE (Iu/ml) before 
injection of either BCG or Placebo and 
after injection...................................................................................... ٩٥ 

٢٠ Mean value FEV١% before injection of 

either BCG or Placebo and after 
injection........................................................................................................ ٩٦ 

٢١ Correlation between mean value of 
FEV١% and mean value of serum IgE 

(Iu/ml) before injection of BCG in group 
I (experiment group)................................................................ ٩٧ 



  

 

٢٢ Correlation between mean value of 
FEV١% and mean value of  serum IgE 

(Iu/ml) after injection of BCG in group 
I (experiment group)................................................................ ٩٨ 

LIST OF FIGURES(CONT..) 

Figure Title  Page 
  No. 
٢٣ Correlation between mean value of 

FEV١% and mean value of  serum IgE 
(Iu/ml) before injection of Placebo in 
group II (control group)....................................................... ٩٩ 

٢٤ Correlation between mean value of 
FEV١% and mean value of  serum IgE 
(Iu/ml) after injection of Placebo in 
group II (control group)....................................................... ١٠٠ 


