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• Asthma in early childhood is a heterogeneous condition with many 
phenotypes that may account for different responses to treatment 
and varied outcomes.



The Tucson Children's Respiratory Study
• It identified four different wheezing phenotypes in childhood by the occurrence of wheezing 

symptoms during the first 3 years of life and again at age 6 years:

• (1) never (51%); 

• (2) transient early (20%), with onset of wheezing before age 3 years with wheezing resolved 
by age 6 years;

• (3) persistent (14%), with onset of wheezing before age 3 years with continued wheezing at 
age 6 years; 

• (4) late-onset (15%), with onset of wheezing between 3 and 6 years of age. 

• Further analyses of the TCRS cohort revealed differences in risk factors and persistence of 
the disease between atopic and nonatopic persistent wheezers



• Major factors that increase the risk of persistent asthma are other 
allergic diseases, reduced lung function, and viral respiratory 
wheezing illnesses and bacterial colonization in infancy



• The severity of asthma in early childhood determines the severity of 
the symptoms and loss of lung function in later years



Risk Factors for Fatal Asthma
Asthma History
• Previous severe exacerbation (e.g., intubation or intensive care unit (ICU) admission for asthma)

• Hospitalization or ED visit for asthma in the past year 

• Currently using or having recently stopped using oral corticosteroids (a marker of event severity) 

• Not currently using ICS 

• Use of >2 canisters per month of short-acting bronchodilators 

• Difficulty perceiving asthma symptoms or severity of exacerbations 

Other risk factors:
• lack of a written asthma action plan, sensitivity to Alternaria Social History 

• Low socioeconomic status or inner-city residence 

• Illicit drug use 

• Major psychosocial problems 

• Comorbidities 

• Cardiac disease 

• Food allergy in a patient with asthma 

• Other chronic lung disease 

• Chronic psychiatric disease



Modified versus 
Original Asthma 
Prevention Index (API)

Predictive Index (API) was derived from 
the Tucson cohort study to predict 
future wheezing and asthma risk in 
children 3 years of age with at least one 
previous episode of wheezing



Wheezing in infant and children: 

• Infants and preschool children typically experience short, recurrent 
exacerbations of cough and wheeze separated by symptom-free 
intervals.







Age-Related Differential 
Diagnosis for Wheezing



Atypical Symptoms Indicating Need for Referral for 
Additional Diagnostic Evaluation
• Failure to thrive 

• Neonatal or very early onset of symptoms (especially if associated with 
failure to thrive) 

• Vomiting associated with respiratory symptoms 

• Continuous wheezing 

• Failure to respond to asthma controller medications 

• No association of symptoms with typical triggers, such as viral upper 
respiratory infections 

• Focal lung or cardiovascular signs or finger clubbing 

• Hypoxemia outside context of viral illness



Asthma phenotype 



Pulmonary Function Tests

• The results should be reproducible, be comparable to established 
norms, and provide objective assessment of the disease over time.



peak expiratory flow rate (PEF)
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peak expiratory flow rate (PEF)

• As recommended by the EPR-3, peak expiratory flow rate (PEF) is a 
valuable, easily available measurement, well-suited for monitoring 
trends in asthma control over time in children aged 4 years and older 
and less so for the diagnosis of asthma or in classifying asthma 
severity.

• Daily diurnal PEF variability is calculated from twice daily

• In asthma average daily diurnal PEF is more than 13%



• PEF data may not predict use of medical services as strongly as 
symptom scores alone.



Spirometry:
• Spirometry is helpful in the evaluation of wheezing, with reversible 

airflow obstruction being highly suggestive of asthma. 

• It measures forced vital capacity (FVC), forced expiratory volume in 1 
second (FEV1 ), maximum forced expiratory flow (FEF MAX) and 
forced expiratory flow at 25%, 50%, 75% and between 25% and 75% 
of forced vital capacity (FEF25 , FEF50 , FEF75 and FEF25- 75 
respectively)



Spirometry:

• FEV1 is independently associated with future asthma symptoms

• FEV1 is generally normal in children with asthma, even in severe 
persistent childhood asthma, whereas FEV1 /FVC declines as asthma 
severity increases

• Prebronchodilator and postbronchodilator determinations can be 
obtained in children, with improvements of 10% to 12% for FVC and 
FEV1 and 25% for FEF25-75 considered to be clinically significant



• The presence of a low FEV1 /FVC ratio is indicative of intrathoracic
airflow obstruction, which can be seen in patients with asthma and 
most other disorders associated with diffuse lower airway 
inflammation, including cystic fibrosis, bronchiectasis, and primary 
ciliary dyskinesia. 



Other diagnostic device:

• Specialized pulmonary function testing, including body 
plethysmography, impulse oscillometry, and infant pulmonary 
function testing is available in most medical centers specializing in the 
care of children.



body plethysmography:

• Lung volume measurements include thoracic gas volume (TGV), which 
is combined with spirometric measurements to yield residual volume 
(RV) ; total lung capacity (TLC); and RV/TLC. 

• The latter ratio measures air trapping and is a very sensitive measure 
of pulmonary dysfunction in children with mild, intermittent asthma



Impulse oscillometry (IOS):

• Impulse oscillometry (IOS) measurements are noninvasive and based 
on signals of respiratory system resistance and reactance produced by 
a loudspeaker imposed on the child's respiratory system during quiet 
tidal breathing. 

• Abnormalities have been demonstrated in groups of preschool 5 and 
young children with asthma



Bronchial Provocation

• If a diagnosis of asthma in a child is not clear because of an atypical 
history, persistent symptoms, an abnormal physical examination, or 
documented airway obstruction, the use of bronchial provocation 
testing might elicit evidence of AHR and may be useful in establishing 
the diagnosis.

• The most common are methacholine, exercise, adenosine 5’-
monophosphate, and cold air



Fractional Exhaled Nitric Oxide :
• FeNO is a well-studied biomarker of airway inflammation, can be 

measured noninvasively in children, and may be a useful diagnostic 
tool.

• FeNO has been demonstrated to have moderate capability to 
differentiate young children with asthma from those without, to 
identify children who are likely to respond to ICS, and to predict those 
children who will experience an asthma relapse after reduction of ICS



Coexisting Issues in Pediatric Asthma

• Sinusitis-Asthma Relationship

• Gastroesophageal Reflux Disease .



Management of Asthma in 
Infants and Children



Both asthma severity and asthma control are evaluated 
in the context of two domains:

Impairment Domain Goals 
• Prevent chronic and troublesome symptoms (e.g., coughing or breathlessness in the day, in the 

night, or after exertion).

• Require infrequent use (2 or fewer days per week) of shortacting beta-agonists (SABA) for quick 
relief of symptoms (not including prevention of exercise-induced bronchospasm[EIB]). 

• Maintain (near) normal lung function (peak expiratory flow [PEF] or spirometry). 

• Maintain normal activity levels (including exercise and other physical activity, attendance at 
school or work). 

• Meet patient's and family's expectations of and satisfaction with asthma care.

Risk Domain Goals 
• Prevent recurrent exacerbations of asthma and minimize the need for emergency department 

visits or hospitalizations. 

• Prevent loss of lung function; for children, prevent reduced lung growth. 

• Allow minimal or no adverse effects of therapy.



Asthma drug



Action plan:



Action plan:



Management of 
asthma exacerbations:





treatment in 
children 4 years 
old and younger:















Asthma 
comorbids:



Inhaled corticosteroids dose:



Exercise induced asthma:



Growth of Asthmatic Children

• Children with persistent asthma of at least moderate severity may 
exhibit impaired growth and often have a temporary decrease in 
growth velocity, although the eventual adult height attained is likely 
to be normal



Antibiotics and Childhood Asthma

• Antibiotic exposure in fetal life, particularly those used to treat 
respiratory infections, was associated with an increased risk of 
asthma in both a large prospective birth cohort and a systematic 
review

• Because most exacerbations of asthma are related to viral illnesses, 
little evidence exists to support a beneficial effect of treating asthma 
exacerbations with an antibiotics.



Indoor allergen 
The average child or adult spends at least 23 hours a day indoors—at home, 
in school, or at work. 

Allergens carried on smaller particles (e.g., cat and dog) stay airborne; as a 
result, larger quantities are inhaled. 

With some allergens (e.g., cat and dog), the highest levels of exposure are 
not associated with the highest prevalence of sensitization and may induce 
tolerance. 

Many different allergens are found indoors, but dust mite, cat, cockroach, 
mouse, and dog appear to be the most important. 

Allergen avoidance is front-line treatment for asthma, perennial rhinitis, and 
atopic dermatitis, but in order to be successful, avoidance needs to be both 
comprehensive and specific for those allergens to which the patient has 
demonstrable sensitization



Indoor Allergens



SOURCES OF ALLERGENS IN HOUSE DUST



Dust mite



AVOIDANCE MEASURES FOR MITE ALLERGENS

BEDROOMS
• 1. Cover mattresses and pillows with impermeable covers.

• 2. Wash bedding regularly at 130°F.

• 3. Remove carpets, stuffed animals, and clutter from bedroom.

• 4. Vacuum weekly (wearing a mask) using vacuum cleaner with a double-
thickness bag or a high-efficiency particulate air (HEPA) filter.

REST OF HOUSE
• 1. Minimize carpets and  furniture.

• 2. Reduce humidity below 45% relative humidity (or 6 g H2O/kg air).

• 3. Treat carpets with benzyl benzoate or tannic acid



AVOIDANCE MEASURES FOR CAT ALLERGENS

• Removal of cat from the home (Reducing allergen levels requires 
about 12 to 16 weeks after cat is removed.)

• Measures to reduce allergen with cat in situ

1. Reduce reservoirs for cat allergen (e.g., carpets, sofas).

2. Use vacuum cleaners with effective filtration system.

3. Increase ventilation or use high-efficiency particulate air (HEPA) 

filters to remove small airborne particles.

4. Wash cat weekly, if possible



Outdoor Allergens:

• POLLEN

• FUNGI

• ANIMALS



cedar



Birch tree



pigweed



Russian thistle



Grass



Alternaria spores



Impact of Climate Change on Aeroallergens

• As reported by McDonald, the efficiency of pollen capture is less 
dependent on the size of the grain than on the duration of rainfall and 
the character of the droplet. 

• A light shower of 0.1 cm accumulated rainfall will be 99% effective in 
removing pollen if raindrops are drizzle-size (about 0.2 mm) and only 
75% efficient with 1.0 mm droplets. 

• A flurry of large 4.0 mm drops, as in a thunderstorm, will only remove 
25% to 33% of the grains. 

• Greater sustained rainfall of at least 1.0 cm will be 80% to 99% 
effective regardless of the droplet size.



Impact of Climate Change on Aeroallergens

• increased short ragweed (A. artemisiifolia) biomass and pollen 
production of 61% to 90% with increased ambient CO2 .

• Pollen counts correlate with mean temperature increase

• In the face of adequate moisture, increased CO2 generally increases 
plant biomass and pollen production



Asthma and covid19:

• Are people with asthma at increased risk of COVID-19, or severe COVID-19? 

• People with asthma do not appear to be at increased risk of acquiring COVID-19, and systematic reviews 
have not shown an increased risk of severe COVID-19 in people with well-controlled, mild-to-moderate 
asthma 

• Are people with asthma at increased risk of COVID-19-related death? 

• Overall, people with well-controlled asthma are not at increased risk of COVID-19-related death 
x(Williamson, Nature 2020; Liu et al JACI IP 2021) § However, the risk of COVID-19 death was increased in 
people who had recently needed OCS for their asthma (Williamson, Nature 2020) and in hospitalized 
patients with severe asthma (Bloom, Lancet RM 2021). 

• What are the implications for asthma management? 

• It is important to continue good asthma management (as described in the GINA report), with strategies to 
maintain good symptom control, reduce the risk of severe exacerbations and minimise the need for OCS

• Have there been more asthma exacerbations during the pandemic? 

• No. In 2020, many countries saw a reduction in asthma exacerbations and influenza-related illness. The 
reasons are not precisely known, but may be due to hand washing, masks and social/physical distancing that 
reduced the incidence of other respiratory infections, including influenza



Asthma and covid19:

• Advise patients to continue taking their prescribed asthma medications, 
particularly inhaled corticosteroids 

• For patients with severe asthma, continue biologic therapy or oral corticosteroids 
if prescribed 

• Are inhaled corticosteroids (ICS) protective in COVID-19? 

• In one study of hospitalized patients aged ≥50 years with COVID-19, ICS use in 
those with asthma was associated with lower mortality than in patients without an 
underlying respiratory condition (Bloom, Lancet RM 2021)

• Make sure that all patients have a written asthma action plan, advising them to: 
Increase controller and reliever medication when asthma worsens 

• Take a short course of OCS when appropriate for severe asthma exacerbations 

• Avoid nebulizers where possible, to reduce the risk of spreading virus 

• Pressurized metered dose inhaler via a spacer is preferred except for life-
threatening exacerbations 



Asthma and covid19:

• Avoid spirometry in patients with confirmed or suspected COVID-19, 
or if community transmission of COVID-19 is occurring in your region

• Follow aerosol, droplet and contact precautions if spirometry is 
needed 

• Consider asking patients to monitor PEF at home, if information 
about lung function is needed

• Follow strict infection control procedures if aerosol-generating 
procedures are needed 



covid19 and vaccination:

• COVID-19 vaccination and biologic therapy 

• We suggest that biologic therapy and COVID-19 vaccine should not be 
given on the same day, so that adverse effects of either can be more easily 
distinguished 

• After COVID-19 vaccination 

• people who have been fully vaccinated against COVID-19 should continue 
to wear a mask in crowded settings. 

• Influenza vaccination 

• Remind people with asthma to have an annual influenza vaccination 

A gap of 14 days between COVID-19 vaccination and influenza vaccination is 
recommended by CDC 



با تشکر از توجه شما                   


