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Disclosures



1) Describe why underdiagnosis of asthma occurs in children and 
some factors that increase the risk of developing asthma

2) List key elements to obtain from the history to evaluate asthma

3) Discuss importance of starting ICS early for persistent asthma 
and when PRN ICS/LABA can be considered

4) Contrast technique and age considerations for HFA vs dry 
powder inhalers

5) Discuss important elements to consider regarding racial and 
social disparities in asthma

2

Objectives



1) Introduction
2) Differential
3) Diagnosis
4) Evaluation
5) Asthma Guidelines and Steps
6) Asthma Inhaler Types
7) Important Considerations
8) Racial and Social Considerations

3

Outline



• Most prevalent chronic respiratory disease worldwide
• Affects >300 million of all ethnic groups and all ages
• Most common chronic disease in children

• General Definition: chronic inflammatory disease of the 
airways characterized by variable symptoms of wheeze, 
breathlessness, chest tightness and/or cough associated 
with expiratory airflow limitation
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Asthma Introduction
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Asthma Differential

Ullmann, Nicola, et al. Frontiers in pediatrics 6 (2018): 276.



Underdiagnosis is a problem in pediatrics
• Mainly a clinical diagnosis, asthma can begin at any age
• Objective testing (i.e spirometry) less useful in children
• Most childhood asthma will improve or remit

Many admissions for asthma in young children could be 
prevented by earlier diagnosis and/or controller
•  Start ICS for any exacerbation requiring systemic 

steroids or >1 PCP/ER visit that only requires albuterol
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Asthma Diagnosis



• For children ≤3 years, predicts future asthma risk
• If positive, consider more empiric asthma treatment
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Asthma Predictive Index (API)

Castro-Rodríguez, José A., et al. AJRCCM 162.4 (2000): 1403-1406.
https://www.mdcalc.com/asthma-predictive-index-api



• Better sensitivity and specificity for mild/moderate asthma
• Calculates asthma risk percentage by age 7 based on score
• https://pars.research.cchmc.org/
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Pediatric Asthma Risk Score (PARS)

Myers et al. JACI 143.5 (2019): 1803-1810.



Control = Risk/Impairment given treatment they actually take (Adherence)

Risk = exacerbations and systemic steroids
 Frequency of hospital/intubations, ER, sys steroids for asthma (inc. PCP Rx)
 Get lifetime estimate and over the last year/date of most recent 

Impairment = asthma symptoms
 Frequency of Symptoms/Albuterol required, Nighttime Awakening w/cough
 Exercise symptoms are less important

Treatment = adherence of asthma medications
 Frequency of meds that they actually take (not just prescribed)
 Normalize poor adherence before you ask, ask in multiple ways
 Technique is often poor and not evaluated
 Albuterol unfortunately initiated late in illness or only if symptoms are really bad
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Evaluation = All About Control 



• Several guidelines for asthma, recently updated 2020-2021
• - “SMART”, Single Maintenance and Rescue Therapy introduced

– National Heart Lung, and Blood Institute (NHLBI) of US NIH
– Global Initiative for Asthma (GINA)

• Keys
– NHLBI: add ICS to PRN albuterol for illness in mild asthma (0-4y)
– NHLBI: Uncontrolled is symptoms twice or more per week
– GINA: for rescue use ICS with every PRN albuterol or PRN ICS/LABA
– GINA: Uncontrolled is symptoms twice or more per month

• Bottom Line
– Needing/Taking a lot of PRN albuterol has poor outcomes,  Uncontrolled is not ok.

• Add Daily ICS Early or make them take ICS whenever they take Rescue
– Patients prescribed daily ICS have poor adherence

• So take ICS whenever they take Rescue or take ICS/LABA for rescue so at least get some ICS
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Guidelines



Intermittent
Step 1

Mild Persistent
Step 2

Persistent
Step 3+

Classification Symptoms ≤2 week and
No exacerbations

Symptoms ≥2 week or
1 Exacerb in last year

Symptoms most days or
Multiple exacerbations in last year

Refer to specialist

All Ages PRN Albuterol 

Consider + Daily ICS 
during illness (0-4y)

OR
ICS with each PRN 

Albuterol use (any age)

Daily ICS* Low Dose 
+PRN Albuterol

*Can also consider ICS/LABA

Daily ICS Mid-High Dose 
+ PRN Albuterol

OR
Daily ICS/LABA Low-Mid†-Dose

+ PRN Albuterol

†Can also consider High-Dose

Alternative 
Route for ≥12y

PRN ICS/Formoterol PRN ICS/Formoterol

OR
Daily ICS* Low Dose

+ PRN ICS/Formoterol

Daily ICS/LABA Low-Mid†-Dose
+ PRN ICS/Formoterol

11

NHLBI/GINA Combined Simple Steps



• SMART requires Formoterol LABA

• SMART is not always the “best”
– Careful changing inhaler process family 

is used to
– Formoterol may not give enough relief 

and at most Q4H
– Highest dose offered may be more mid-

dose (Budesonide/Formoterol 160/4.5)
– Some patients may respond to 

Salmeterol better
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SMART Considerations
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Treatments
Nebulizer Propellent Actuated Breath Actuated

Form “Nebulized”
Machine & Mask

“Puffs”
HFA & Spacer +/- Mask

“Inhalations”
Diskus format or Click Devices

Technique Keep mask on for 
10-15 minutes

Requires no 
coordination

Younger (<8y, including infants)
-Spacer + Mask: per puff breathe normally 
in/out 10 times 

Older (≥8y)
-Spacer: per puff slow deep breath, 
hold 10 sec

Almost all are Suspension: Shake 1st if not 
used within week, 2 puffs qday > 1 puff bid

Younger (<6y)
-Not recommended

Older (≥6y): 
-per inhalation load device 
with click/tab breathe in fast 
and deep, hold 10 sec

Key ICS Budesonide Fluticasone
Fluticasone/Salmeterol
Budesonide/Formoterol
Mometasone/Formoterol

Beclomethasone
Fluticasone/Salmeterol
Fluticasone furoate/Vilanterol



• Spacer for HFA is important
– Protective against technique errors and side effects

• ICS/LABA preferred and becoming less difficult
– Especially consider if high impairment and/or exercise symptoms
– FDA sometimes an issue, Only Diskus form goes down to 4y, Inhaler starts at 6y
– Less insurance prior authorization required

• Montelukast is not for everyone
– Particularly helpful in isolated exercise-induced asthma (especially older)
– Interestingly, good evidence (DBPC studies) suggest it can help in pediatric OSA
– FDA Black Box: neuropsychiatric events, concern for increased suicidality 

(adolescents & adults)
– also known for vivid dreams/nightmares and rarely behavioral changes
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Treatment Considerations



• Asthma Action Plans
– Written plan rec for all patients in general practice setting

• Controlling rhinitis is important
– Daily proper use of nasal corticosteroids (Fluticasone) can help asthma

• Environmental allergies can play a major role
– Check Environmental IgEs
– Do NOT check Food IgEs for chronic asthma or rhinitis

• Be careful, do NOT send “Childhood Allergy Panel” or “Childhood Allergy 
Profile,” they contain foods with the environmentals
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Other Considerations



• Significant racial disparities exist
– For example, Black and Puerto Rican Americans 2 to 3 times 

more likely to be hospitalized and die from asthma
– Black Americans are 5 times more likely to visit ER for asthma

• Guidelines generally based on mostly white populations
– Higher risk groups may need earlier/higher treatments
– Advocate for inclusion of underrepresented groups in research
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Racial and Social Disparities



• Social determinants of health are important
– Housing, transportation, food insecurity have major impact
– Consider lack of access to care and barriers to adherence
– Consider difficult air pollution and indoor allergen circumstances
– Exacerbations = Start ICS, take responsibility even in ED
– Elicit social worker assistance and services early

• Consider language barrier and education
– Proper translation and time for education is important
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Racial and Social Disparities
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