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Symptoms suggestive of EIB ———>

Spirometry
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Indirect Bronchial Provocation Testing
No AHR Yes AHR

Exercise

Differential Diagnosis for EIB <€

* Exercise-induced laryngeal dysfunction (e.g., VCD) (SS11)
- Flow volume loop
- Exercise Rhinolaryngoscopy

* Exercise-induced hyperventilation / dyspnea — healthy obese ($512)

- Cardiopulmonary exercise testing
* Obstructive/Restrictive lung disease (SS13)
- Imaging, Full pulmonary function testing

* Obesity, Skeletal Defects, Diaphragmatic Paralysis, Interstitial Fibrosis

(ss13)

- Full pulmonary function testing, respiratory muscle strength tests

* Exercise-induced anaphylaxis (SS14)
- Allergy skin testing, identify possible dietary triggers

* Breathlessness with exercise due to possible cardiovascular, pulmonary

or gastrointestinal mechanisms. (SS15)
- Echocardiograph, EKG, Holter monitor
- Cardiopulmonary exercise testing
* Exercise-induced dyspnea — age appropriate (S515)
- Cardiopulmonary exercise testing
* Exertional GERD
* Mitochondrial enzyme deficiency
* Psychological (5516)
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Treatment for EIB

* Beta, agonists are most effective at short-term protection
against EIB and for accelerating recovery of EIB (S518,19)

* Daily use of either SABA or LABA, even in combination
with ICS, usually will lead to tolerance defined as
reduction in duration of beta, agonist protection and
prolongation of beta, agonist recovery from EIB (S520)

* Leukotriene inhibitors can be used intermittently or as
maintenance prophylaxis however protection may be
incomplete (SS21)

* Mast cell stabilisers” attenuate EIB and have a short
duration of action (5522)

¢ Regular ICS can decrease the frequency and severity of
EIB but they do not eliminate the need for additional
acute therapy with a beta, agonist or other agents (S523)

* Non-pharmacologic therapy such as warm-up can reduce
the severity of EIB (S526)

Legend:| FEV1 - Forced expiratory volume in 1 sec
VCD —vocal cord dysfunction

AHR — Airway hyperresponsiveness

EVH — Eucapnic Voluntary Hyperpnea

EKG — electrocardiograph

disease

GERD — gastro-esophageal reflux

SABA — short acting beta2 agonist
LABA — long acting beta2 agonist
ICS — Inhaled corticosteroids

* Demonstrating reversibility

in FEV1 of 12% and 200mL

# FEV1>75% for EVH challenge
ASubject to availability in the USA

SS — Summary Statement

Full pulmonary function testing:
Including DLCO & plethysmography
Italics: indicate recommended
procedures

FIG 1. Algorithm for the diagnosis, treatment, and differential diagnosis of EIB.

a vulnerable subject is either the loss of water during periods of
high ventilation or the addition of an osmotically active agent.
Alterations in airway temperature develop during exercise, but
thermal factors are thought to have only a minor effect on the
amount of bronchoconstriction that occurs.

Exercise itself is not needed to cause bronchoconstriction, just
the creation of a hyperosmolar environment. Diagnosis of EIB is
made by using exercise or hyperosmolar surrogate challenges,
such as EVH or mannitol. If pulmonary function test (PFT) results
are normal, then exercise challenge or surrogate hyperosmolar
challenge, such as with mannitol or EVH, should be performed.

Management of EIB is based on the understanding that EIB
susceptibility varies widely among asthmatic patients, as well as
those who do not have other features of asthma. Therefore EIB
can occur in the presence or absence of asthma. Vulnerable
subjects have characteristics of both airway inflammation with
infiltration of the airways by mast cells and eosinophils and
airway smooth muscle with hyperresponsiveness. These
observations indicate that treatment should be based on the
awareness that exercise causes release of mediators, including
predominantly leukotrienes but also tryptase, prostaglandins, and
histamine, to act on smooth muscle, leading to bronchoconstric-
tion after exercise.

Therefore therapeutic interventions include short-acting 3,-
agonists to provide bronchodilation and bronchoprotection.
Additionally, anti-inflammatory = medications,  including
inhaled steroids and leukotriene receptor antagonists (LTRAs)
or combination therapy (with inhaled -corticosteroids and
long-acting [3;-agonists [LABAs]), are recommended for
inflammation. Combination therapy that includes a LABA should
not be used in persons with normal or near-normal baseline
lung function (ie, FEV, >80% of predicted value) because
regular use of short-acting 3,-agonists and LABAs can cause
tolerance, limiting their ability to provide bronchoprotection
and bronchodilation.

Use of face masks might promote humidification and prevent
water loss, attenuating EIB.

The prevalence (Summary Statements 1-4) of EIB is poorly
defined because there is no gold standard for diagnosis. EIB is
frequently documented with asthma and reflects insufficient
control of underlying asthma. Elite athletes have a higher
prevalence of EIB than seen in the general population, varying
with the intensity of exercise and the environment. EIB should
be diagnosed by means of objective testing, preferably by
using standardized bronchoprovocation challenge, because the
prevalence of EIB varies with the type of challenge and climatic



