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OBJECTIVES

• Understand the definition and common 
symptoms associated with exercise induced 
bronchoconstriction (EIB)

• Understand the diagnostic methods for EIB 

• Understand the approach to the 
management of EIB



DEFINITION

• Airway contraction (narrowing of airways) associated with exercise 

• Initially called exercise-induced asthma but can happen without asthma

Koya T et. Al. Management of Exercise-Induced Bronchoconstriction in Athletes. J Allergy Clin Immunol Pract. 2020;8(7):2183-2192. 



EPIDEMIOLOGY

• Approximately 5-20% of the general population

• Up to 90% of people with asthma have some degree of EIB

• Prevalence of EIB higher among elite athletes 

• Intense exercise on a daily basis requires large amount of ventilation

• Exposure to respiratory stress (allergens, air pollutants, cold/dry air)

• More commonly associated with sports that have higher endurance demands

Koya T et. Al. Management of Exercise-Induced Bronchoconstriction in Athletes. J Allergy Clin Immunol Pract. 2020;8(7):2183-2192. 
O’Byrne P. Exercise Induced Bronchoconstriction. UpToDate. (Accessed on October, 2023). 



Koya T et. Al. Management of Exercise-Induced Bronchoconstriction in Athletes. J Allergy Clin Immunol Pract. 2020;8(7):2183-2192. 



PATHOGENESIS

• Caused by heat loss, water loss or both from airways during exercise when 
quickly breathing in air that is drier than what is already in the body

• EIB seems to improve with inspired gas is more humidified and closer to body 
temperature

O’Byrne P. Exercise Induced Bronchoconstriction. UpToDate. (Accessed on October, 2023).
ACAAI. Exercise-induced bronchoconstriction (EIB). Accessed October 2023 



SYMPTOMS

• Shortness of breath, chest tightness, cough

• 15 minutes after at least 5-8 minutes of high-intensity aerobic training

• Resolves spontaneously within 60 minutes

• More common and more intense with inhaled cold, DRY air

• Other triggers: 

• Chlorine when swimming, pollution while running/cycling, air temperature during hot yoga

• Different than shortness of breath with exercise

• typically resolves within 5 minutes

ACAAI. Exercise-induced bronchoconstriction (EIB). Accessed October 2023 
Koya T et. Al. Management of Exercise-Induced Bronchoconstriction in Athletes. J Allergy Clin Immunol Pract. 2020;8(7):2183-2192. 



DIAGNOSIS

• Clinical symptoms (exercise-related dypsnea, cough, wheeze)

• Positive testing

• Exercise challenge – most direct and preferred

• 6-10 min of treadmill exercise to raise heart rate to 80—90% of predicted maximum

• Spirometry is completed

• Positive test if FEV1 decreases by 10% or more

• Bronchial hyperresponsiveness (methacholine, histamine, mannitol inhalation challenge, 
eucapnic voluntary hyperventilation- EVH). 

• EVH is most sensitive among the indirect 

O’Byrne P. Exercise Induced Bronchoconstriction. UpToDate. (Accessed on October, 2023). 



EUCAPNIC VOLUNTARY 
HYPERVENTILATION (EVH)

• EVH protocol consisted of breathing a dry compressed gas mixture (21% O2, 
5% CO2) at 85% maximum voluntary ventilation for 6 minutes. 

• Spirometry performed 

• At baseline 

• At 1, 5, 10, 15, 20 minutes 

• Positive is a fall of FEV1 fall of 10% or more

Hull JH et. al. Eucapnic Voluntary Hyperpnea: Gold Standard for Diagnosing Exercise-Induced Bronchoconstriction in Athletes?. Sports Med. 2016;46(8):1083-1093
Price OJ et. al. Eucapnic Voluntary Hyperpnea Testing in Asymptomatic Athletes. Am J Respir Crit Care Med. 2016;193(10):1178-1180.



MIMICS OF EIB

• Consider other disease entities if patient have no other asthma symptoms, normal 
spirometry, does not respond to pretreatment with bronchodilators 
• Central airway obstruction – malignancy (hemoptysis, risk factors for lung cancer)

• Exercise-induced laryngeal obstruction – vocal cord dysfunction (inspiratory stridor 
with difficulty breathing during exercise)

• Exercise-induced laryngomalacia – abnormal movement of aryepiglottic folds leading 
to obstruction (inspiratory stridor during exercise)

• Exercise-induced anaphylaxis – (itching, hives, warmth, swelling, hypotension)

• Exercise-associated reflux - (flushing, throat discomfort, chest tightness, cough)

• Dysfunctional breathing – hyperventilation, mouth breathing, accessory muscle use 
(shortness of breath during exercise)

O’Byrne P. Exercise Induced Bronchoconstriction. UpToDate. (Accessed on October, 2023). 



MANAGEMENT - NONPHARMACOLOGIC 
MEASURES

• Nonpharmacologic measures
• Improving cardiovascular fitness to reduce minute ventilation required for a given 

level of exercise, decreases stimulus for bronchoconstriction

• Inspire warmer and more humid air 

• Breathe through loosely fitting scarf or mask when exercising in cold, dry 
conditions

• ?Conflicting data on pre-exercise warm-up

• Possibly controlling environmental triggers could be helpful but not formally studied

• Reduce chloramines in indoor pool, schedule outdoor training around low-traffic 
hours

O’Byrne P. Exercise Induced Bronchoconstriction. UpToDate. (Accessed on October, 2023). 



MANAGEMENT - PHARMACOLOGIC 
THERAPY

• Pharmacologic therapy

• Treat both EIB and underlying asthma

• Rapid-acting bronchodilator or SABA (albuterol)

• Prophylaxis: take 5-20 minutes before exercise

• Rapid-onset long-acting bronchodilator or LABA (formoterol) in combination with 
inhaled glucocorticoid (budesonide)

• Leukotriene-receptor antagonists or LTRA (montelukast) can be helpful

• Inhaled muscarinic antagonist (ipratropium) for those intolerant of SABA

Koya T et. Al. Management of Exercise-Induced Bronchoconstriction in Athletes. J Allergy Clin Immunol Pract. 2020;8(7):2183-2192
O’Byrne P. Exercise Induced Bronchoconstriction. UpToDate. (Accessed on October, 2023). 



SABA USE

• Short acting beta agonists (SABA) – albuterol, levoalbuterol

• Most effective quick relief of EIB

• All patients should have access to SABA and be instructed on use

• Generally two puffs is sufficient 

• Prophylaxis treatment 5- 20 minutes before exercise 

• Quick onset long acting beta agonist (LABA)/inhaled corticosteroid

• Budesonide-formoterol – may also be effective 

• Frequent use of inhaled beta-agonists can lead to decreased efficacy 

• Those who exercise regularly and require frequent SABA use, it is important for 
them to have sufficient control of their asthma

O’Byrne P. Exercise Induced Bronchoconstriction. UpToDate. (Accessed on October, 2023). 



INTOLERANCE TO ALBUTEROL

• Alternate SABA – levalbuterol 

• Use 1 puff instead of 2

• Leukotriene receptor antagonists (LTRAs)

• American Thoracic society guideline reviewed 11 randomized trials and found that 
LTRAs reduce EIB in most patients. 

• Inhaled muscarinic antagonist (ipratropium)

• Partial protection, less effective compared to SABA

O’Byrne P. Exercise Induced Bronchoconstriction. UpToDate. (Accessed on October, 2023). 



REFRACTORY TO SABA

• Consider poor asthma control as the cause

• May need to step-up therapies including use of inhaled glucocorticoids (ICS) 

• ICS does not have immediate protective effect

• Improves airway hyperresponsiveness over weeks to months

O’Byrne P. Exercise Induced Bronchoconstriction. UpToDate. (Accessed on October, 2023). 



RECURRENT EXERCISE

• More than 3 hours of daily of exercise requiring daily SABA use presents a 
challenge

• Try LABA/ICS preventative

• Try LTRAs

• Can be taken at least 2 hours prior to exercise to have max protective effect

• Montelukast has longer protective effect (24hours)

O’Byrne P. Exercise Induced Bronchoconstriction. UpToDate. (Accessed on October, 2023). 
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O’Byrne P. Exercise Induced Bronchoconstriction. UpToDate. (Accessed on October, 2023). 



  

Koya T et. Al. Management of Exercise-Induced Bronchoconstriction in Athletes. J Allergy Clin Immunol Pract. 2020;8(7):2183-2192. 



WORLD ANTI-DOPING AGENCY

• World anti-doping agency (WADA) published guidelines for diagnosis and 
management of asthma in athletes

• Included list of medications that require a therapeutic use exemption (TUE)

• Beta-agonists are on its prohibited medication (concerns about performance 
enhancement)

• However does allow maximum dose before requiring TUE

• Inhaled corticosteroids and LTRAs are allowed without TUE

• Systemic corticosteroids are prohibited 

O’Byrne P. Exercise Induced Bronchoconstriction. UpToDate. (Accessed on October, 2023). 
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