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Learning Objectives

• Review pathophysiology and etiologies of Asthma
• Review diagnosis of Asthma and other causes of chronic cough
• Discuss classification of asthma with asthma therapies
• Discuss Asthma exacerbations 



US (CDC data 2021)
• 25 million people with asthma, including 4.6 million children <18 yr
• 145 children died from asthma in the US in 2021
• Asthma rates have slowly increased since the 1980, but has recently 

plateaued.

ACH Asthma Registry (July 2024 data)
• 31,492 children (age 2-18 years with an asthma diagnosis on their 

problem list who have been seen in our system in the past 2 years)

Asthma in the US and locally: Major health and economic 
burden to patients, families, society
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Current Asthma Prevalence by Race and Ethnicity:
United States, 2001-2017

African Americans in US consistently have highest 
prevalence except those from Puerto Rico

Race and ethnicity differences in prevalence in US 
(2017)

Data from CDC



• US: 716K people went to ED for asthma in 2020
• 27% of these were kids <18 years old

• Ohio: 18,885 asthma ED visits for <18 years [2016 data, latest]
• Kids <5 years old had highest rate of asthma ED visits
• 15% of Ohio’s children are African American but African American 

children account for about 50% of asthma ED visits

• ACH: [Asthma registry with 31K patients]
• 1864 ED asthma visits in the past 12 months

ED Rates in US, Ohio and ACH

Data from CDC, OH Dept of 
Health data and ACH Asthma 

Registry



• US: 94K people were hospitalized because of asthma [2020 data]
• 29% were kids <18 years old

• Ohio: 3,031 hospitalizations for asthma in kids <18 years [2016 data]
• Kids <5 years old had highest rate of asthma ED visits
• African American children had twice the admission rate of white children

• ACH:
• 706 asthma admissions in the past year

Hospitalization Rates in US, Ohio and ACH

Data from CDC, OH Dept of 
Health data and ACH Asthma 

Registry



Asthma Etiology?
• Heterogeneous condition with complex, multiple 

etiologies
• Latest classification by “phenotype” and 

“endotype”
• Most asthma is associated with airway inflammation 

(classically: eosinophilic, Th2, “allergic asthma”)
• Not all asthma is allergy-related

• "Non-Th2 asthma" is more difficult to treat
• Both genetic and environmental factors play role





• Chronic inflammatory disorder
• Reversible airflow obstruction due to airway          

hyperresponsiveness 
• Bronchoconstriction leads to:

• Air trapping with hyperinflation
• Altered breathing mechanics
• Airflow limitation airway wall edema and mucous production

• Results in increased coughing, wheezing, and increased work of 
breathing

• Periods of time without symptoms 

Asthma Pathophysiology



Natural History of Childhood Asthma

Age (Years)

Non-atopic
wheezers

Transient early
wheezers

IgE-associated
wheeze/asthma

0 3 6 11

Martinez. J Allergy Clin Immunol 1999;104:S169-S174.
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Important Questions to Ask

• Previous Wheezing
• Family History of Asthma
• Eczema
• Allergies
• Response to steroids or 

Albuterol
• Nocturnal Cough
• Daytime Cough
• Cough with exertion

• Asthma Predictive Index:
• Asthma Predictive Index (API) 

Calculator (mdapp.co)

https://www.mdapp.co/asthma-predictive-index-api-calculator-336/
https://www.mdapp.co/asthma-predictive-index-api-calculator-336/


Other Important Questions to Ask

• History of intubation
• ED Visits
• Hospitalizations
• Smoke exposure



Are You Sure It’s Asthma?

• Recurrent Pneumonia
• Hemoptysis
• Recurrent sinusitis
• Sleep related issues
• Failure to Thrive



Evaluation of Cough

• From CHEST Guidelines and 
Expert Panel Report



Table 1



Further Evaluation



EPR-3 Asthma Guidelines

• (Expert Panel Report) Guidelines for Diagnosis and management of 
Asthma through NHLBI – 2007

• Previous guidelines before 2020 that is quoted frequently. 
• https://www.nhlbi.nih.gov/health-topics/guidelines-for-diagnosis-

management-of-asthma



Asthma Management: NHLBI guidelines
[National Heart, Lung and Blood Institute]

• Goal of therapy: reduce impairment and reduce risk
• ↓ impairment: reduce chronic Sx, maintain normal activity and function
• ↓ risk: reduce exacerbations, ED visits, hospitalizations, side effects

• NHLBI December 2020 update:
• FeNO (Fractional exhaled Nitric Oxide)
• Indoor allergen mitigation
• Immunotherapy for allergic asthma
• LAMA as add-on therapy
• Bronchial thermoplasty
• Intermittent inhaled steroids [ICS]
• SMART Therapy

• https://www.nhlbi.nih.gov/health-topics/asthma-management-
guidelines-2020-updates



GINA (Global Initiative for Asthma)
• International, updated annually
• Oriented toward adults

• Pediatric recommendations are mostly based on 
extrapolated adult data

• Aim to include considerations for resource-poor areas
• No significant changes 2007 to 2018
• 2019:  Concept of intermittent SMART* with ICS+LABA
• Additional changes each year
• https://ginasthma.org/2024-report/ *SMART = Single Maintenance 

and Reliever Therapy



EPR 3 (Expert Panel Report) – Guidelines for Diagnosis and Management of Asthma



Treatment



Updated Asthma Guidelines – NHLBI 2020 Update



Intermittent ICS

• Recommended: 7–10 day course of daily ICS with PRN SABA 
starting at the onset of a respiratory tract infection 
symptoms

• Budesonide inhalation 1 mg twice daily for 7 days at the first sign of 
respiratory tract infection-associated symptoms1,2

• Need High Dose ICS for this to work



Background leading to major GINA changes

• Concern about use of SABA alone in mildest
• Does not address underlying inflammation
• Increased risk of death and/or severe exacerbations

• SABA use alone reinforces perception that SABA "works" and 
controller therapy does not



Updated Asthma Guidelines – NHLBI 2020 Update



Single Maintenance and Reliver Therapy 
(SMART)
• Only with ICS- Fomoterol: BID as maintenance and 1-2 puffs prn
• Max dose: 

• Ages 4-11 years: 8 puffs (36mcg) per day
• Age 12 and up: 12 puffs (54mcg) per day

• Brands: Symbicort or Dulera



SABA (short-acting) and LABA (Long-
acting)  beta-agonists

• SABA: Albuterol

• LABA:
• Salmeterol
• Formoterol

• Onset of action?
• Duration of action?

Gradual onset, lasts about 8 hours

Rapid onset, lasts about 12 hours

Rapid onset, lasts a few hours



Updated Asthma Guidelines – NHLBI 2020 Update



GINA example: For 12+ years old



GINA example: For 12+ years old



Singulair



EPR 3 – Asthma guidelines



EPR 3 – Asthma guidelines



GINA 2024 Guidelines



GINA 2024 Guidelines





• Can’t talk about asthma without 
stressing the importance of 
using with a spacer!



Asthma Treatment 
Plan
• Should be provided at during all visits
• Directions for reliever medications and rescue actions
• Directions for preventive medications 
• Triggers to avoid
• Plans for follow-up including provider/office name and 

time frame/date
• Also give school version for all kids in school/daycare: 

typically use the first option for combined letter and 
school ATP

• SMART, intermittent ICS, step-up therapies now 
available as Alternate Therapies



Asthma Education: Why does it matter?

• Know which medication to use when and appropriate technique
• 42% of inpatient pediatric asthmatics missed a critical step in inhaler 

use –Samady et al 2019
• More than 1/3 of patients missed appropriate breathing
• More than 10% did not remove cap
• Those with prior inpatient education or >2 prior admissions
did better, but ¼ still missed a critical step

40



Follow up





First – Establish Adherence

• Are they taking their medications?
• Are they taking it with a Spacer?
• Are they taking it correctly?



Are You Still Sure It’s 
Asthma?



Asthma Exacerbation
As much as we try, some kiddo’s still get hospitalized for their asthma…



• It’s easy! Albuterol and steroids (and sometimes oxygen)
• NHLBI Guidelines Goals:

• Correct significant hypoxemia
• Rapid reversal of airflow obstruction
• Intensify therapy to reduce relapse and return of airflow obstruction
• Teach signs/symptoms for recognition and give home asthma action plan

Treatment of Asthma Exacerbation



• Systemic corticosteroid to decrease airway inflammation: 
• Prednisone (oral pill)
• Prednisolone (Orapred or Prelone oral liquid)
• Methylprednisolone (Solumedrol IV)

• No benefit to IV over oral if tolerating oral intake
• 2mg/kg/DAY divided BID is recommendation for inpatients to max of 

60mg total per day (PICU will dose higher)
• Once-daily dosing is also fine – no difference in outcomes

• Usual: 5 day burst for those needing inpatient therapy
• Occasionally 3 day burst for those with milder exacerbations

• Prolonged course needed for more severe
• Taper needed when multiple recent courses or prolonged course

Asthma Treatment with Systemic Steroids: 
Prednisone



• Dexamethasone compared to Prednisone
• Studies suggest equally effective with benefit of fewer doses and 

improved compliance (not yet studied for critically ill patients)
• 0.6mg/kg to max of 16mg once daily for 1-2 days
• Can use IV form orally
• Can dispense second dose from our ED to use as crushed tablet
• Typically used inpatient if started in ED, giving second dose prior to 

discharge
• Difficult to find liquid in outpatient pharmacies except for very dilute 

oral formulation

Asthma Treatment with Systemic Steroids: 
Dexamethasone



Oral Corticosteroids 
• Of note, GINA 2024 guidelines 

have new updates on oral 
Corticosteroid max based on 
age…

GINA 2024 Guidelines…



• Decrease airway smooth muscle constriction
• Bronchodilators (albuterol)

• MDI preferred method over nebulized on floor due to efficiency and reinforcement of 
technique with family

• Option for either MDI or nebulized as part of pathway
• Nebulizer typically preferred in ED due to those with severe symptoms
• Less frequent doses as patient improves

• Supportive care
• Oxygen for persistent hypoxemia (typically below 90%)

• Frequent assessments
oPatients may rapidly change

Asthma Treatment: SABA [short acting beta 
agonist] Albuterol



• 3 back-to-back albuterol/ipratropium treatments or continuous 
albuterol with ipratropium added in

• Duonebs used here (2.5mg albuterol/0.5mg ipratropium)
• Continuous albuterol dose 0.5-1mg/kg/hr rounding to the nearest 

5mg/hr (5-20mg/hr)
• Steroids given early
• Oxygen as needed

Initial Status Asthmaticus: Emergency 
Treatment



• IV Magnesium
• High flow nasal canula
• IM Epinephrine
• IV Terbutaline
• Heliox
• Respiratory Support-Intubation

Adjunctive Therapies for Severe 



• Classifying the severity of asthma should happen at every admission 
per NHLBI guidelines (mild intermittent, mild persistent, moderate 
persistent, severe persistent)

• Controller medications (typically inhaled corticosteroids) should be 
started during admission for ALL persistent asthmatics

• Adjusting dose up should be done for those in poor control already 
on a controller

• Referral to asthma specialist per NHLBI guidelines (listed in order set)

Assessing overall asthma control



Pathway and PAS
• Standardizes care using the evidence to reduce unnecessary 

variation with a series of timed assessments using a 
standardized pediatric asthma score (PAS) to base decisions 
about treatments

• The Pediatric Asthma Score (PAS) is……
• One of several standardized asthma scales which was 

developed by Kelly et al., (2000) and adapted for  use to assess 
the pediatric patient.

• Score between 5-15 based on RR, oxygen requirement, 
retractions, dyspnea, auscultation

• Used in the asthma pathway and order sets to help drive and 
determine therapy and interventions at Akron Children’s using 
a common language

– ED, Acute Care, PICU, Transport (and even some EMS)
• Some criteria are subjective so may not have best inter-rater 

reliability
• Does not assess underlying control of asthma at baseline



 Timed series of standardized 
assessments
◦ Assessment by PAS (Pediatric 

Asthma Score) 

 Treatments and assessments 
are based on PAS
 Depending on the PAS score:
◦ No treatment may be needed
◦ Treatment may be needed or
◦ More aggressive treatment 

needed

 Medication must be 
administered properly 

 Family education

Inpatient Asthma Pathway



Follow up after Hospitalization

• Should happen within a week of discharge with close follow up to 
monitor response to adjustment in asthma therapy



Questions?
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