
– Childhood Asthma 

 

Asthma  is a chronic inflammatory condition of the lung airways resulting in 
episodic airflow obstruction. This chronic inflammation heightens the twitchiness of 
the airways—airways hyperresponsiveness (AHR)—to provocative exposures. 

Etiology 

Although the cause of childhood asthma  has not been determined, 
contemporary research implicates a combination of environmental exposures and 
inherent biologic and genetic vulnerabilities ( 

 Respiratory exposures in this causal environment include inhaled allergens, 
respiratory viral infections, and chemical and biologic air pollutants such as 
environmental tobacco smoke. In the predisposed host, immune responses to these 
common exposures can be a stimulus for prolonged, pathogenic inflammation and 
aberrant repair of injured airways tissues. Lung dysfunction (i.e., AHR and reduced 
airflow) develops. These pathogenic processes in the growing lung during early life 
adversely affect airways growth and differentiation, leading to altered airways at 
mature ages. Once asthma  has developed, ongoing exposures appear to worsen 
it, driving disease persistence and increasing the risk of severe exacerbations. 

 

 
 

Genetics 

More than 100 genetic loci have been linked to asthma 

Environment 

Recurrent wheezing episodes in early childhood are associated with common 
respiratory viruses, including respiratory syncytial virus, rhinovirus, influenza virus, 
adenovirus, parainfluenza virus, and human metapneumovirus. This association 
implies that host features affecting immunologic host defense, inflammation, and 
the extent of airways injury from  viral pathogens underlie susceptibility to recurrent 
wheezing in early childhood. Furthermore, injurious viral infections of the airways 
that manifest as pneumonia or bronchiolitis requiring hospitalization are risk factors 
for persistent asthma  in childhood. Other airways exposures can also 
exacerbate ongoing airways inflammation, increase disease severity, and drive 
asthma  persistence. Indoor and home allergen exposures in sensitized individuals 
can initiate airways inflammation and hypersensitivity to other irritant exposures, 
and are strongly linked to disease severity and persistence. Consequently, 
eliminating the offending allergen(s) can lead to resolution of asthma  symptoms 
and can sometimes ―cure‖ asthma . Environmental tobacco smoke and air 
pollutants (ozone, sulfur dioxide) aggravate airways inflammation and increase 
asthma severity. Cold dry air and strong odors can trigger bronchoconstriction 
when airways are irritated but do not worsen airways inflammation or 
hyperresponsiveness. 
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 Epidemiology 

Asthma is the most  common chronic disease of childhood, causing considerable 
morbidity. (13%) had been diagnosed with asthma in their lifetimes 

 

, a combination of biologic, environmental, economic, and psychosocial risk factors 
is believed to increase the likelihood of severe asthma exacerbations 

. 

Worldwide, childhood asthma appears to be increasing in prevalence, despite 
considerable improvements in our management and pharmacopeia to treat asthma 

Childhood asthma seems more prevalent in modern metropolitan locales and more 
affluent nations, and it is strongly linked with other allergic conditions. In contrast, 
children living in rural areas of developing countries and farming communities are 
less likely to experience asthma and allergy, although childhood asthma in less 
affluent nations seems more severe. 

Approximately 80% of all asthmatic patients report disease onset prior to 6 yr of 
age. However, of all young children who experience recurrent wheezing, only a 
minority go on to have persistent asthma in later childhood. Early childhood risk 
factors for persistent asthma have been identified  includes major (parent asthma, 
eczema, inhalant allergen sensitization) and minor (allergic rhinitis, wheezing apart 
from colds, ≥4% eosinophils, food allergen sensitization) risk factors. Allergy in 
young children has emerged as a major risk factor for the persistence of childhood 
asthma. 

 
 
Types of Childhood Asthma 

Asthma is considered to be a common clinical presentation of intermittent, recurrent 
wheezing and/or coughing, resulting from different airways pathologic processes 
underlying different types of asthma. There are 2 main types of childhood asthma: 
(1)(non- allergic asthma) recurrent wheezing in early childhood, primarily triggered by 
common viral infections of the respiratory tract, and (2)(allergic asthma) chronic 
asthma associated with allergy that persists into later childhood and often adulthood 

 

    

 

    

  

 
Pathogenesis 

Airflow obstruction in asthma is the result of numerous pathologic processes. In the 
small airways, airflow is regulated by smooth muscle encircling the airways lumens; 



bronchoconstriction of these bronchiolar muscular bands restricts or blocks 
airflow. A cellular inflammatory infiltrate and exudates distinguished by eosinophils, 
but also including other inflammatory cell types (neutrophils, monocytes, 
lymphocytes, mast cells, basophils), can fill and obstruct the airways and induce 
epithelial damage and desquamation into the airways lumen 

. Hypersensitivity or susceptibility to a variety of provocative exposures or triggers 
can lead to airways inflammation, AHR, edema, basement membrane thickening, 
subepithelial collagen deposition, smooth muscle and mucous gland hypertrophy, 
and mucus hypersecretion—all processes that contribute to airflow obstruction. 

 
   -- ASTHMA TRIGGERS 

   
 Common viral infections of the respiratory 
tract 

   

 Aeroallergens in sensitized asthmatic 
patients: 

    Animal dander 

    Indoor allergens 

    Dust mites 

    Cockroaches 

    Molds 

 

   

 Seasonal aeroallergens: 

   
 Pollens (trees, grasses, 
weeds) 

    Seasonal molds 

 

    Environmental tobacco smoke 

    Air pollutants: 



    Ozone 

    Sulfur dioxide 

    

 

    Wood- or coal-burning smoke 

    

 

    Dust 

 

   

 Strong or noxious odors or fumes: 

    Perfumes, hairsprays 

    Cleaning agents 

 

   

 Occupational exposures: 

    Farm and barn exposures 

    Formaldehydes, paint fumes 

 

    Cold air, dry air 

    Exercise 

    Crying, laughter, hyperventilation 

   

 Co-morbid conditions: 

    Rhinitis 

    Sinusitis 



    Gastroesophageal reflux 

 

 

 
 
Clinical Manifestations and Diagnosis 

Intermittent dry coughing and expiratory wheezing are the most common chronic 
symptoms of asthma. Older children and adults report associated shortness of 
breath and chest tightness; younger children are more likely to report intermittent, 
nonfocal chest pain. Respiratory symptoms can be worse at night, especially during 
prolonged exacerbations triggered by respiratory infections or inhalant allergens. 
Daytime symptoms, often linked with physical activities or play, are reported with 
greatest frequency in children. Asking about previous experience with asthma 
medications (bronchodilators) may provide a history of symptomatic improvement 
with treatment that supports the diagnosis of asthma. Lack of improvement with 
bronchodilator and corticosteroid therapy is inconsistent with underlying asthma 
and should prompt more vigorous consideration of asthma-masquerading 
conditions. 

Asthma symptoms can be triggered by numerous common events or exposures: 
physical exertion and hyperventilation (laughing), cold or dry air, and airways 
irritants .Exposures that induce airways inflammation, such as infections 
(rhinovirus, respiratory syncytial virus, metapneumovirus, torque teno virus, 
parainfluenza virus, influenza virus, adenovirus, Mycoplasma pneumonia, 
Chlamydia pneumoniae), and inhaled allergens, also increase AHR to irritant 
exposures. An environmental history is essential for optimal asthma management. 

The presence of risk factors, such as a history of other allergic conditions (allergic 
rhinitis, allergic conjunctivitis, atopic dermatitis, food allergies), parental asthma, 
and/or symptoms apart from colds, supports the diagnosis of asthma 

. Some may exhibit a dry, persistent cough. The chest findings are often normal. 
Deeper breaths can sometimes elicit otherwise undetectable wheezing. In clinic, 
quick resolution (within 10 min) or convincing improvement in symptoms and signs 
of asthma with administration of a short-acting inhaled β-agonist (SABA; e.g., 
albuterol) is supportive of the diagnosis of asthma. 

During asthma exacerbations, expiratory wheezing and a prolonged expiratory 
phase can usually be appreciated by auscultation. Crackles (or rales) and rhonchi 
can sometimes be heard, resulting from excess mucus production and 
inflammatory exudate in the airways. The combination of segmental crackles and 
poor breath sounds can indicate lung segmental atelectasis that is difficult to 
distinguish from bronchial pneumonia and can complicate acute asthma 
management. In severe exacerbations, the greater extent of airways obstruction 
causes labored breathing and respiratory distress, which manifests as inspiratory 
and expiratory wheezing, increased prolongation of exhalation, poor air entry, 
suprasternal and intercostal retractions, nasal flaring, and accessory respiratory 
muscle use. In extremis, airflow may be so limited that wheezing cannot be heard  

 Laboratory Findings 



Lung function tests can help to confirm the diagnosis of asthma and to determine 
disease severity. 

Pulmonary Function Testing 

Forced expiratory airflow measures are helpful in diagnosing and monitoring 
asthma and in assessing efficacy of therapy 

Many asthma guidelines promote spirometric measures of airflow and lung volumes 
during forced expiratory maneuvers as standard for asthma 
assessment.Spirometry is helpful as an objective measure of airflow limitation . 
Valid spirometric measures depend on a patient's ability to properly perform a full, 
forceful, and prolonged expiratory maneuver, usually feasible in children > 6 yr of 
age (with some younger exceptions). Reproducible spirometric efforts are an 
indicator of test validity; if the FEV1 (forced expiratory volume in 1 sec) is within 5% 
on 3 attempts, then the highest FEV1 effort of the 3 is used. This standard utilization 
of the highest of 3 reproducible efforts is indicative of the effort dependence of 
reliable spirometric testing. 

. Because asthmatic patients typically have hyperinflated lungs, FEV1 can be simply 
adjusted for full expiratory lung volume—the forced vital capacity (FVC)—with an 
FEV1/FVC ratio. Generally, an FEV1/FVC ratio <0.80 indicates significant airflow 
obstruction . Normative values for FEV1 have been determined for children on the 
basis of height, gender, and ethnicity. 

 
Such measures of airflow alone are not diagnostic of asthma, because numerous 
other conditions can cause airflow reduction. Bronchodilator response to an 
inhaled β-agonist (e.g., albuterol) is greater in asthmatic patients than nonasthmatic 
persons; an improvement in FEV1 ≥12% or >200 mL is consistent with asthma 

. Exercise challenges (aerobic exertion or ―running‖ for 6-8 min) can help to identify 
children with exercise-induced bronchospasm.  

Accordingly, in asthmatic patients, FEV1 typically decreases during or after exercise 
by >15 

 
 

 

Radiology 

The findings of chest radiographs (posteroanterior and lateral views) in children 
with asthma often appear to be normal, aside from subtle and nonspecific findings 
of hyperinflation (flattening of the diaphragms) and peribronchialthickening . Chest 
radiographs can be helpful in identifying abnormalities that are hallmarks of asthma 
masqueraders (aspiration pneumonitis, hyperlucent lung fields in bronchiolitis 
obliterans), and complications during asthma exacerbations (atelectasis, 
pneumomediastinum, pneumothorax). Some lung abnormalities can be better 
appreciated with high-resolution, thin-section chestCTscans. Bronchiectasis, which 
is sometimes difficult to appreciate on chest radiograph but is clearly seen on CT 
scan, implicates an asthma masquerader, such as cystic fibrosis, allergic 



bronchopulmonary mycoses (aspergillosis), ciliarydyskinesias, or immune 
deficiencies. 

 

 
  

Other tests, such as allergy testing to assess sensitization to inhalant allergens, 
help with the management and prognosis of asthma. In a comprehensive U.S. study 
of 5-12 yr old asthmatic  
, 88% of the subjects had inhalant allergen sensitization according to results of 
allergy prick skin testing. 

 


