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Learning Objectives

•Define asthma and identify high risk patients

•Understand 2020 Focused Updates to the NHLBI 
Asthma Management Guidelines

•Ensure patients and providers understand and 
reflect the latest scientific evidence in treatment 
decisions – CASE REVIEW



Defining Asthma

•Most common chronic non-communicable 
disease, affecting over 260 million people 
globally

•Heterogenous

•Most of the morbidity and mortality associated 
with asthma is preventable, particularly with 
use of inhaled corticosteroids



Asthma and Allergy Foundation of America



Is it Asthma? Clinical Attributes

•Perform a careful clinical history and physical 
exam to exclude asthma mimickers:

Ask about dyspnea (at rest and in relation to exercise)

Ask about cough, wheeze, chest tightness, nocturnal awakenings

Ask about exacerbating factors, environmental and occupational triggers

•Perform spirometry with flow-volume loops 
before and after bronchodilator to assess for 
variable expiratory airflow limitation

ERS/ATS guidelines on definition, evaluation and treatment of 
severe asthma. Eur Respir J. 2014 Apr;43(4):1216. 



Asthma: Differential Diagnosis/Mimickers

Front. Pediatr., 03 October 2018
Sec Pediatric Pulmonology
Volume 6- 2018
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Etiology & Pathogenesis

Martín-Orozco Santiago, Elena et al. 05/23/2017; Regulatory T Cells in Allergy 
and Asthma Vol 5 DO 10.3389/fped.2017.00117 Frontiers in Pediatrics



Asthma Phenotypes

(Martinez ED, NEJM 1995;332:133-138) Saveije JACI 2012;130:325-31) (Belgrave JACI 2013:132:575-83)

Allergic Asthma – (environmental)

• Most common - 40-50% of 
patients with asthma

• Tests – allergy testing, CBC w/ diff 
(eosinophil (eos) count), total IgE, 
FeNO

• Treatment – control allergies, 
decrease exposures, IT, biologics

Exercise Induced Asthma

• Detailed history about when symptoms 
occur most frequently or consistently

• Test – exercise test (eg running on a 
treadmill or clinic hallway) and checking 
lung function after to determine if 
exercise induces a drop in lung function

• Tx – depends on severity, as needed 
SABA most common



Asthma Phenotypes
Aspirin Sensitive Asthma

• asthma will flare with aspirin or NSAID 
use

• Less common, may also have chronic 
rhinitis and/or nasal polyps

• Tests – CBC w/ diff (eos count)

• Tx – leukotriene modifiers, polyp 
removal, biologics

Neutrophilic Asthma

• most common among those with 
severe asthma

• Tests – sputum sample

• Tx – consider addition of macrolides

(Martinez ED, NEJM 1995;332:133-138) Saveije JACI 2012;130:325-31) (Belgrave JACI 2013:132:575-83)



The Asthma Predictive Index

• with ≥4 wheezing episodes/year during the first 3 years of life

Major criteria
▪ Parent with asthma
▪ Physician diagnosed atopic dermatitis
▪ Sensitization to ≥1 aeroallergen

Minor criteria
▪ Wheezing unrelated to colds
▪ Blood eosinophils >4%
▪ Sensitization to food allergens



Indications for spirometry

• Evaluation of patients presenting with dyspnea (typically >5 yrs)

• Evaluating disease severity and monitoring response to treatment



Obstructive vs Restrictive Patterns

MEASUREMENT OBSTRUCTIVE 
PATTERN

RESTRICTIVE PATTERN

Forced vital capacity 
(FVC)

Decreased or normal Decreased

Forced expiratory 
Volume in 1 s (FEV1)

Decreased Decreased or normal

FEV1/FVC ratio Decreased Normal

Total lung capacity Normal or increased Decreased 

Al-Ashkar et al., Pulmonary Function Tests. Cleveland Journal of Medicine Vol 70, Number 10. 
October 2003



(Adapted from NHLBI EPR-3)

EPR-3 Classifying Asthma Severity by Age

Components of Severity Intermittent
Persistent

Mild Moderate Severe

Age in years 0-4 5-11 ≥12 0-4 5-11 ≥12 0-4 5-11 ≥12 0-4 5-11 ≥12

Impair-
ment

Daytime 
symptoms

≤2 days/week ≥2 days/week but not daily daily Throughout the day

Nocturnal 
symptoms

0 ≤2 x/mo 1-2x/mo 3-4x/mo 3-4x/mo ≥1 x/wk ≥2x/wk Often, 7x/wk

SABA use ≤2 days/wk ≥2 days/wk daily Several times/day

Interferes with 
normal activity

none minor some extremely

PFTs

FEV1

n/a

>80%

n/a

>80%

n/a

60-80%

n/a

<60%

FEV1/FVC >85% Nl

>
8
0
%

Nl 75-80% ↓ by 5% <75%
↓ by 
>5%

Risk
Exacerbations 

requiring 
systemic steroids

0-1x/yr

≥2 x/6 mos
or

4x/yr
+

Risk factors

>2x/yr

Recommended Step for 
Initiating Therapy

Step 1 Step 2 Step 3

Step 3
Medium-
dose ICS 
option

Step 3 Step 3

Step 3 
(medium 
dose ICS 
option) 
or Step 4

Step 4 
or 5



Asthma Guidelines

1. Inhaled Corticosteroids

2. Fractional exhaled nitric oxide (FeNO) in diagnosis, medication 
selection and monitoring of treatment response in asthma

3. Remediation of indoor allergens (house dust mites/pets) in asthma 
management

4. Long-acting antimuscarinic agents (LAMA) in asthma management as 
add-ons to inhaled corticosteroids

5. Immunotherapy and the management of asthma

6. Bronchial thermoplasty (BT) in adult severe asthma



Inhaled Corticosteroids

• Intermittent use of inhaled corticosteroids (ICS) for children ages 0 to 4, with 
a current wheeze triggered by respiratory infections only and no wheezing in 
between - short course of daily ICS at the first onset of respiratory tract 
infection with a long-acting beta agonist

• ICS in individuals 12 years of age and older with mild persistent 
asthma. Either of the following two treatments are recommended as part of 
step two therapy:

▪ A daily low dose inhaled corticosteroid with as needed SABA (short acting beta 
agonist) for quick relief. (GINA no longer recommends SABA by itself)

▪ Intermittent use of as needed ICS and SABA – use one right after the other for 
worsening asthma



Inhaled Corticosteroids

• Individuals ages 4 or older with moderate to severe persistent 
asthma. The recommended treatment is a single inhaler with ICS 
and formoterol, also known as SMART therapy.  

• Individuals ages 12 or older with moderate to severe persistent 
asthma. The recommended treatment is a single inhaler with ICS 
and formoterol.

• Should a short-term increase of inhaled corticosteroid be used in 
children greater than 4 years of age? Should it be used in adults 
with mild to moderate persistent asthma who are adherent to daily 
ICS?



Combination Budesonide-Formoterol as Needed in 
Mild Asthma (O'Byrne et al., 2018)

O'Byrne, P. M., FitzGerald, J. M., Bateman, E. D., Barnes, P. 
J., Zhong, N., Keen, C., . . . Reddel, H. K. (2018). Inhaled 
Combined Budesonide-Formoterol as Needed in Mild 
Asthma. N Engl J Med, 378(20), 1865-1876. 
doi:10.1056/NEJMoa1715274



Q&A

• Why is this preferred?

▪ Because using low dose ICS-formoterol as reliever reduces the risk of severe 
exacerbations compared with regimens with SABA as reliever, with similar 
symptom control 

• How is it used?

▪ ICS-formoterol should be administered as maintenance therapy with 1-2 
puffs once or twice daily and 1-2 puffs as needed for asthma symptoms

▪ Maximum number of puffs per day is 8 (36mcg formoterol) for kids 4-11 
years, and 12 puffs (54mcg formoterol) in those greater than 12 years

• When should it not be used?

▪ ICS-formoterol should not be used as the reliever in patients prescribed a 
different ICS-LABA for their controller therapy 



Fractional exhaled Nitric Oxide (FeNO)

• For patients ages 5 or older. Fractional exhaled nitric oxide (FeNO) may support a 
diagnosis of asthma

• FeNO testing may be used as part of ongoing asthma monitoring and management 
when there is uncertainty and adjusting therapy using clinical and laboratory 
assessment.

• For patients ages 5 or older, FeNO testing should not be used in isolation to assess 
asthma control or to predict future exacerbations or assess the severity of an 
exacerbation

• In children ages 4 years and younger who have recurrent episodes of wheezing, 
FeNO measurement does not predict the development of future asthma

https://acaai.org/help-your-child-or-teenager-control-their-severe-asthma


Allergen Mitigation

• Individuals with asthma, with no history of exposure and no IgE
sensitization or allergy, or symptoms after exposure to indoor 
allergens- Environmental control is not recommended

• Individuals with asthma who are exposed and allergic to a specific 
indoor allergy and substance- Using multiple strategies to reduce the 
allergen is recommended.

• Individuals with asthma who are sensitive to house dust mites- Dust 
mite-proof pillow and mattress covers are recommended, but only 
as part of a multi-component intervention strategy

• Individuals with asthma who are allergic and exposed to cockroaches, 
mice or rats. Pest management in the home is recommended



Long acting muscarinic antagonist (LAMA)
(in patients >12 years)

• In patients with uncontrolled asthma with ICS therapy 
alone, or with ICS therapy alone, adding a LABA rather 
than a LAMA and ICS is recommended

• If a LABA cannot be used, adding a LAMA to ICS is an 
acceptable alternative

• If asthma is not controlled with ICS-LABA, then adding a 
long acting muscarinic is recommended for many people 
because it offers a small potential benefit



Immunotherapy

• Individuals with mild to moderate asthma who have 
demonstrated a sensitization to the allergen and 
evidence of worsening asthma symptoms after 
exposure. Immunotherapy is recommended as an 
adjunct treatment to standard pharmacotherapy

• The evidence does not support using sublingual 
immunotherapy to specifically treat allergic asthm



Bronchial Thermoplasty

• Most individuals 18 years and older with 
uncontrolled asthma should not undergo bronchial 
thermoplasty because the benefits are small, the 
risks are moderate, and long-term outcomes are 
uncertain.



Treatment











Diagnosis and Management of Difficult to 
Treat or Severe Asthma in Adults/Adolescents

• Screening patients on maintenance OCS or high dose ICS-LABA 
for adrenal insufficiency

• For patients with eosinophils ≥300/µl, investigate non-asthma 
causes before starting biologics.

• If patients have hypereosinophilia, check for other conditions, 
such as EGPA

• Assess for the inflammatory phenotype

• Updated treatment options for those without evidence of Type 2 
inflammation.

• OCS should only be used as a last resort option. For patients with 
hypereosinophilia, e.g. ≥1500/µl, investigate for conditions such 
as EGPA



Biologics



Parent/Caregiver resources

NHLBI.NIH.GOV/BREATHEBETTER

▪ Downloadable 
Printables

▪ Educational videos
▪ Social media links



Inhaler Technique

https://vimeo.com/454633544

https://vimeo.com/454633544

