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PATHOGENESIS

• Inflammation in asthmatic airways: Inflammatory cells (mast cells, 
eosinophils, T lymphocytes, neutrophils), chemical mediators 
(histamine, leukotrienes, platelet-activating factor, bradykinin), and 
chemotactic factors (cytokines, eotaxin) 

• Inflammation ➣airway hyperresponsiveness

• Bronchoconstriction, ↑mucus production in the lungs, influx of 
inflammatory cells into the airway tissue, and epithelial cell 
denudation. 

• Chronic inflammation ➣to airway remodeling :proliferation of 
extracellular matrix proteins +vascular hyperplasia ➣progressive loss 
of pulmonary function



Epidemiology

• Asthma is the most common chronic disease of childhood 

• affecting nearly 7 million children younger than 18 years of age in US

• In adults, females are more likely than males to have asthma, but in 
children the reverse is true.

• Among children less than 18 years of age, asthma prevalence 
increased by 1.4% per year.

• For children, the death rate is 2.5 per million.



CLINICAL SYMPTOMS

• In Children :  coughing, wheezing, shortness of breath, exercise intolerance, 
or chest tightness.

• The history should elicit :the frequency, severity, and precipitating factors 
as well as a family history of asthma and allergy

• Common exacerbating factors include viral infections, exposure to 
allergens and irritants (e.g., smoke, air pollution, strong odors, fumes), 
exercise, emotions, and change in weather/humidity.

• Nocturnal symptoms are common.

• Rhinosinusitis, gastroesophageal reflux, and aspirin can aggravate asthma. 
Treatment of these conditions may lessen the frequency and severity of 
asthma.



ACUTE ASTHMA SYMPTOMS

• tachypnea, tachycardia, cough, wheezing, and a prolonged expiratory 
phase may be present. 

• Physical findings may be subtle,

• As the attack progresses, cyanosis, diminished air movement, here is 
poor aeration from airway

• retractions, agitation, inability to speak, tripod sitting position, 
diaphoresis, and pulsus paradoxus (decrease in blood pressure of >15 
mm Hg with inspiration)

• Physical examination may show evidence of other atopic diseases 
such as eczema or allergic rhinitis.



Laboratory and Imaging Studies

• no single test or study can confirm the diagnosis of asthma

• Many elements contribute to establishing the diagnosis the most 
important is clinical history

• pulmonary function (spirometry) aid in the diagnosis and direct the 
treatment of asthma. 

• Children older than 5 years of age can usually perform spirometry 
maneuvers 

• For younger children peak flow or, a therapeutic trial of controller 
medications aids in the diagnosis of asthma



Laboratory and Imaging Studies

• Allergy skin testing should be included in the evaluation of all children with
• persistent asthma but not during an exacerbation of symptoms. Positive 

skin test
• results, identifying sensitization to aeroallergens (e.g., pollens, mold, dust 

mite,
• pet dander), correlate strongly with bronchial allergen provocative 

challenges. In
• vitro serum tests, such as enzyme-linked immunosorbent assay (ELISA), are
• generally less sensitive in defining clinically pertinent allergens, are more
• expensive, and require several days for results, compared to several 

minutes for
• skin testing



Laboratory and Imaging Studies

• An x-ray should be performed with the first episode of asthma or with 
recurrent episodes of undiagnosed cough or wheeze to exclude 
anatomic abnormalities. 

• Repeat chest x-rays are not needed with new episodes unless there is 
fever (suggesting pneumonia) or localized findings on physical 
examination.

• exhaled nitric oxide 

• analysis and quantitative analysis of expectorated sputum for 
eosinophilia.



Differential Diagnosis of Cough and Wheeze in Infants and Children



Mnemonic of Causes of Cough in the First Months 
of Life

• C—Cystic fibrosis

• R—Respiratory tract infections

• A—Aspiration (swallowing dysfunction, gastroesophageal reflux, 
tracheoesophageal fistula, foreign body)

• D—Dyskinetic cilia

• L—Lung and airway malformations (laryngeal webs, 
laryngotracheomalacia, tracheal stenosis, vascular rings and slings)

• E—Edema (heart failure, congenital heart disease)



• Allergic bronchopulmonary aspergillosis is a hypersensitivity reaction 
to

• antigens of the mold Aspergillus fumigatus. It occurs primarily in 
patients with

• steroid-dependent asthma and in patients with cystic fibrosis.







Treatment

• includes several key components:
• environmental control, 
• pharmacologic therapy, 
• and patient education, including attainment of self-management skills.
• Because many children with asthma have coexisting allergies, steps to 

minimize allergen exposure should be taken 
• For all children with asthma,
• exposures to tobacco and wood smoke and to should be minimized
• Influenza immunization is indicated.
• Asthma medications can be divided into long-term control medications 

and quick-relief medications.



Long-Term Control Medications

• Inhaled corticosteroids are the most effective anti inflammatory medications for 
the treatment of chronic, persistent asthma and are the preferred therapy when 
initiating long-term control therapy

• :Low-to-medium dose inhaled corticosteroids may decrease growth velocity, 
although these effects are small (approximately 1 cm in the first year of 
treatment), Height measurements should be monitored.

• Inhaled corticosteroids do not have clinically significant adverse effects on 
hypothalamic-pituitary-adrenal axis function, glucose metabolism, subcapsular 
cataracts, or glaucoma when used at low-to-medium doses in children. 

• Rinsing the mouth after inhalation and using large volume spacers help lessen the 
local adverse effects of dysphonia and candidiasis and decrease systemic 
absorption from the gastrointestinal tract.

• Inhaled corticosteroids should be titrated to the lowest dose needed to maintain 
control of a child's asthma.

• For children with severe asthma, high dose inhaled corticosteroids may be 
needed to minimize oral corticosteroid use, but other “add-on” therapy should be 
considered



Long-Term Control Medications

• Leukotriene Modifiers  are potent mediators of inflammation and 
smooth muscle bronchoconstriction.

• Two classes of leukotriene modifiers include cysteinyl leukotriene 
receptor antagonists (zafirlukast and montelukast) and leukotriene 
synthesis inhibitors (zileuton).

• Long-Acting β2-Agonists: formoterol and salmeterol, have twice-daily 
dosing and relax airway smooth muscle for 12 hours but do not have 
any significant antiinflammatory effects. 

• Adding a long-acting bronchodilator to inhaled corticosteroid therapy 
is more beneficial than doubling the dose of inhaled



Long-Term Control Medications

• Theophylline (usage declined)
• It is mildly to moderately effective as a bronchodilator and is considered an 

alternative, add-on treatment to low- and medium-dose inhaled 
corticosteroids

• Quick-Relief Medications
• Short-Acting β2-Agonists: albuterol and levalbuterol are effective :relaxing 

bronchial smooth muscle within 5-10 minutes of administration.,
• ashort-acting β2-agonist is prescribed for acute symptoms and as 

prophylaxis before allergen exposure and exercise.
• Anticholinergic Agents Ipratropium bromide is a short-acting 

anticholinergic bronchodilator that relieves bronchoconstriction, decreases 
mucus hypersecretion, and counteracts cough receptor (additive effect 
with β2-agonists) in asthma attack



Long-Term Control Medications

• Oral Corticosteroids :Short bursts of oral corticosteroids (3-10 days) 
are administered to children with acute exacerbations. The usual dose 
is 1-2 mg/kg/day of prednisone for 5 days.

• Administration of two doses of dexamethasone for the treatment of 
acute asthma exacerbations has been used

• This oral corticosteroid has properties that may increase compliance 
with therapy



Stepwise Approach to Therapy

• in 3 level of age :children 0-4 years of age, children 5-11 years of age 
and youths 12 years or older, and adults 

• Medication type, dose, and dosing intervals are determined by the 
level of asthma severity or asthma control.

• Therapy is then increased (stepped up) as necessary and decreased 
(stepped down) when possible.

• using the Rules of Two is helpful: daytime symptoms occurring two or 
more times per week or nocturnal awakenings two or more times per 
month implies a need for daily anti inflammatory medication.







• Inhaled corticosteroids are the preferred initial long-term control therapy for 
children of all ages 

• Daily long-term control therapy is recommended for infants and young children 0-
4 years of age who had four or more episodes of wheezing in the previous year 
that lasted more than 1 day, affected sleep, and who have a positive asthma 
predictive index

• For children over 5 years of age :with moderate persistent asthma, combining 
long-acting bronchodilators with low-to-medium doses of inhaled corticosteroids 
improves lung function and reduces rescue medication use.

• For children with severe persistent asthma, a high-dose inhaled corticosteroid 
combined with a long-acting bronchodilator is the preferred therapy.

• Reevaluation  within 4-6 weeks when the asthma is well controlled for at least 3 
months ➢ stepping down







Complications
• Most asthma exacerbations can be successfully managed at home.

• Status asthmaticus is an acute exacerbation of asthma that does not respond 
adequately to therapeutic measures and may require hospitalization. 

• Exacerbations may progress over several days or occur suddenly and can range in 
severity from mild to life threatening.

• Significant respiratory distress, dyspnea, wheezing, cough, and a decrease in 
spirometry or peak expiratory flow rate (PEFR) characterize deterioration in 
asthma control. 

• During a severe episode pulse oximetry is helpful in monitoring oxygenation. In 
status asthmaticus, arterial blood gases may be necessary for measurement of 
ventilation.

• As airway obstruction worsens and chest compliance decreases, carbon dioxide 
retentioncan occur.

• In tachypnea, a normal PCO2 (35-45 mm Hg) indicates  impending respiratory 
arrest



management of asthma exacerbations
• First-line includes supplemental oxygen

• if needed and repetitive or continuous administration of short-acting 
bronchodilators. 

• Early administration of oral or intravenous corticosteroids  is important in treating 
the underlying inflammation.

• Administration of anticholinergic agents (ipratropium) with bronchodilators 
decreases rates of hospitalization and duration of time in the emergency 
department.

• Intravenous magnesium sulfate is administered in the emergency department if 
there is clinical deterioration despite treatment with β2-agonists, ipratropium, 
and systemic corticosteroids. 

• The typical dose of magnesium sulfate is 25-75 mg/kg (maximum 2.0 g) 
intravenously administered over 20 minutes. 

• Intramuscular epinephrine or subcutaneous terbutaline are rarely used except 
when severeasthma is associated with anaphylaxis or unresponsive to continuous 
administration of short-acting bronchodilators.



Prognosis

• For some children, symptoms of wheezing with respiratory infections 
subside in the preschool years, whereas others have more persistent 
asth ma symptoms.

• Prognostic indicators for children younger than 3 years of age who are 
at risk forpersistent asthma are known as the Modified Asthma 
Predictive Index for children 

• Atopy is the strongest predictor for wheezing continuing into 
persistent asthma







Prevention

• Education plays an important role in helping patients and their 
families adhere to therapy 

• Successful education :

• teaching basic asthma facts, 

• explaining the role of medications,

• teaching environmental control measures, 

• and improving patient skills in the use of spacer devices for metered 
dose inhalers and peak flow monitoring.

• Families should have an asthma management plan for daily care and 
for exacerbations.
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