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Topics for Today

 Nebraska Asthma Coalition
 Diagnosing Asthma in Children
 Pediatric Asthma Phenotypes
 Pulmonary Function in Children
 Picking Asthma Therapy in Children
 SMART Therapy
 Biologics for Moderate to Severe Asthma in Children
 Asthma in Children during COVID





Nebraska Asthma Coalition  

 https://nebraskaasthmacoalition.org/

 The Nebraska As thma Coalition s trives  to improve health outcomes  and quality of 
life for individuals  affected by as thma in our s ta te. We work to accomplish our 
mis s ion through our core values  of collaboration, inclus ivity, data-driven decis ion 
making and a  commitment to addres s ing health disparities .

 Gras s  Roots  organization of health care profes s ionals  acros s  the s ta te

 Data driven

 mcardona@childrensomaha.org

https://nebraskaasthmacoalition.org/
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Asthma Diagnosis



Young Asthmatics

 Any age ….. 0-6 (roughly)
 Clinical diagnosis (mostly)
 Cough, wheeze, dyspnea, mostly with viral illnesses  (Rhinovirus)
 What factors would provide co-evidence?
 Pediatric asthma phenotypes 



Likely has asthma if:

A young child wheezes frequently and has:

 Parent with asthma                     
 Atopic dermatitis
 Allergic on skin test
 Multiple wheezing triggers

 Food allergy
 Eosinophilia on CBC
 Allergic rhinitis

Not normal to wheeze



Next step/historical information

 Historical information or next step

-- Past Asthma therapy response?
-- Future asthma therapy response

 CXR (looks like asthma changes)
 Attempt PFT (IOS)
 IOS testing available at Children’s.  Ages 2-6 is applicable



Risk factors for asthma in school age 
children

 Maternal asthma for both genders
 Paternal asthma for boys
 Presence of allergies -- food or environmental
 Family history of asthma or allergies
 Exposure to tobacco smoke before or after birth
 Presence of eczema
 Being male (before age 10)
 Being black
 ???????? Perinatal factors????????





Pediatric Asthma Phenotypes



Asthma Types in Children

High Type 2 Phenotype
Low Type 2 Phenotype

?? Other vs Acts like Asthma
Protracted bacterial bronchitis in 

toddlers
Post- Severe early RSV



 Did child have first wheeze in RSV season?
Was a RSV test done?
 Is the child only re-wheezing with a new viral 

infection?
 Is the child still young
 Epidemiological evidence  that RSV infection can 

make “asthma “ happen, or it’s post-RSV wheeze
May be “non-atopic wheezers”- “asthmatics”
 Need a RSV vaccine to solve this puzzle! 
 RSV vaccine released for adults > 60

RSV



Pediatric Neutrophilic Asthma
(Protracted bronchitis of childhood)

https://www.jacionline.org/article/S0091-6749(22)01658-X/fulltext




The Asthma Test



Genetic test for Asthma?





Pulmonary Function in Children

 Graham BL et al   Standardization of Spirometry 2019 Update. An 
Official American Thoracic Society and European Respiratory 
Society Technical Statement. Am J Respir Crit Care Med. 2019 Oct 
15;200(8):e70-e88. doi: 10.1164/rccm.201908-1590ST. PMID: 
31613151; PMCID: PMC6794117.

 GLI standards

 Expiratory time (minimum of one second plateau) 

 FEV1 % predicted improvement:  10% 

 Z-scores (< 5% or % 95%)



BDR after albuterol

A change of >10% is considered a significant bronchodilator 
response. #: predicted value should be determined using the 
appropriate Global Lung Function Initiative (GLI) spirometry 
equation.

It is recommended that BDR be classified as a change of >10% 
relative to the predicted value for FEV1

For example, a 50-year-old male, height 170 cm, has a pre-
bronchodilator forced expiratory volume in 1 s (FEV1) of 2.0 L and a 
post-bronchodilator FEV1 of 2.4 L. The predicted FEV1 is 3.32 L (GLI 
2012 “other” equation).

BDR =    (2.4 – 2.0)*100/3.32   =   12.1% improvement

BDR =     2.4/2.0 = 12 % improvement



Ra ce  a n d  Et h n icit y in  Pu lm on a ry Fu n ct ion  
Te s t  In t e rp re t a t ion : An  Officia l Am e r ica n  
Th ora cic Socie t y St a t e m e n t
Nirav R. Bhakta .  April 2023

 PFT labora tories shou ld  adop t a  race -neu tra l approach  to  
PFT in te rp re ta tion  by reporting and  in te rp re ting resu lts 
using average  re fe rence  equa tions. 

 The  Globa l Lung Function  In itia tive  (GLI) average  equa tion , 
pub lished  as GLI Globa l, is a  recom m ended  race -neu tra l 
ave rage  re fe rence  equa tion . There  a re  im portan t 
lim ita tions and  conside ra tions to  an  im plem enta tion  of GLI 
Globa l tha t we  expect ongoing research  to  address.

 https://doi.org/10.1164/rccm .202302-0310ST

https://www.atsjournals.org/doi/full/10.1164/rccm.202302-0310ST
https://www.atsjournals.org/doi/full/10.1164/rccm.202302-0310ST
https://www.atsjournals.org/doi/full/10.1164/rccm.202302-0310ST
https://www.atsjournals.org/author/Bhakta%2C+Nirav+R
https://doi.org/10.1164/rccm.202302-0310ST




Z-scores

Currently,
Race/ethnicity based



Nitric Oxide

Exhaled Nitric Oxide (eNO) testing is a quick 
and easy way to measure inflammation 
(swelling) in the bronchial tubes of the lungs. 
The test may be done to HELP diagnose 
asthma, to evaluate a chronic cough or to see 
how well inhaled corticosteroid treatment is 
working in a child who has already been 
diagnosed with asthma.





Picking Asthma Therapy in Children



Asthma Therapy

Correct Diagnosis
Severity Determination
Base Rescue Therapy for all children
Maintenance therapy
Follow-up plan
School action Plan



Severity:  Intermittent, mild persistent, moderate persistent, 
severe persistent

Additive for severity:  asthma symptoms, nocturnal awakening, use of albuterol (if 
already prescribed), ability to do exercise or activities.  

Severity:  Exacerbations having required oral corticosteroids: > 2 in 12 months is 
persistent

Severity:  Pulmonary function test for all patients capable of performing.  Forced 
Expiratory Volume at 1 second (FEV1) and FEV1/FVC (Forced Vital Capacity) are the critical 
components:   Age range and levels in guidelines:   > 80% FEV1; 60-80% FERV1, and < 60% 
FEV1 are critical levels for persistent.

The EPR-3  guidelines are available at:  https://www.nhlbi.nih.gov/health-
topics/guidelines-for-diagnosis-management-of-asthma

https://www.nhlbi.nih.gov/health-topics/guidelines-for-diagnosis-management-of-asthma
https://www.nhlbi.nih.gov/health-topics/guidelines-for-diagnosis-management-of-asthma


Medications:  Rank Scale for Persistent :  Inhaled 
corticosteroids low dose, ICS low plus Long-Acting 
Bronchodilator (LABA), ICS medium, ICS medium + 
LABA, ICS high + LABA.  

Medications:  Leukotriene modifiers (LM), 
Theophylline, short or long-acting muscarinic 
antagonists. Biologics are add-on therapies based 
on severity and/or allergies.



6

Inhaled corticosteroids 
low dose, ICS low plus 
Long-Acting 
Bronchodilator (LABA), 
ICS medium, ICS 
medium + LABA, ICS 
high + LABA.  Albuterol

Leukotriene modifiers 
(LM), Theophylline, 
short or long-acting 
muscarinic antagonists.

Biologics are therapy 
based on severity 
and/or allergies.





SMART Therapy









Biologics in Pediatric Asthma

Age  < 18 years of age
Xolair
Dupilamab (Dupixent)



In whom shall I consider a Biologic?

A b iolog ic  is  use d  for p a t ie nts  who cont inue  to  
ha ve  sym p tom s d e sp ite  use  of s ta nd a rd  d a ily 
controlle r m e d ica t ions . Sym p tom s of p oorly 
controlle d  a s thm a inc lud e  fre q ue nt  coug hing , 
whe e zing , or shortne ss  of b re a th; wa king  up  a t  
n ig ht  with  d ifficu lty b re a thing ; re q u iring  a  fa s t -
a c t ing  re lie ve r m e d ica t ion, such a s  a lb u te rol, 
se ve ra l t im e s  a  d a y or we e k; a nd  re curre nt  
hosp ita l a d m iss ions , e m e rg e ncy room  vis it s , or 
ne e d  for ora l s te roid s  for e xa ce rb a t ions .





> 6

> 6

> 6

> 12

> 12

> 18









Lung Function after Biologics Started

Increase (Children ?)
Prevent more rapid 
decline (Adults ?)
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Respiratory Research volume 24, Article number: 72 (2023)

https://respiratory-research.biomedcentral.com/


Admission rate for asthma in Nebraska
2019 and 2021

The COVID year 2020 had a 40% 
reduction in asthma admissions 
across Nebraska. These findings are 
also reflected nationally.





In general, the goals of asthma 
treatment are: Preventing long-
term (chronic) symptoms that 
interfere with daily living, such as 
coughing or shortness of breath 
during the night or after exercise. 
Maintaining lung function near 
the personal best measurement
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