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ABSTRACT:

Asthma, a globally prevalent respiratory condition, involves chronic airway inflammation and variable expiratory airflow
limitation. Among elite athletes, respiratory conditions are notably common, affecting 20% to 70% across-specific sports. Exercise-
induced bronchoconstriction (EIB) is a frequent issue, impacting performance. The prevalence varies based on sport, training, and
genetics. Although exercise triggers asthma, paradoxically, it can also enhance pulmonary function. Athletes" asthma phenotypes differ,
posing challenges in management. Unique aspects include heightened airway sensitivity, allergen exposure, pollutants, and temperature
variations. This review delves into EIB in athletes, covering pathogenesis, diagnosis, and treatment. EIB's pathogenesis involves complex
interactions, including airway dehydration and cooling. Airway inflammation and hyper-responsiveness are common. Elite athletes show
distinct inflammatory responses influenced by sport, training, and environment. Certain sports, like swimming, pose higher EIB risks,
with chlorine exposure in pools being a notable factor. Diagnosing EIB in athletes requires objective testing, as baseline lung function
tests may yield normal results. Exercise and bronchoprovocation tests provide reliable diagnoses. Spirometry and bronchodilation tests
are standard, but emphasis is shifting toward provocation tests. Despite challenges, optimal diagnosis is crucial for effective management,
leading to improved performance and quality of life. Managing EIB aligns with general principles for symptom control, prevention, and
reducing complications. Non-pharmacological approaches, trigger avoidance, and warming up are essential. Inhaled corticosteroids (ICS)
are key in asthma therapy for athletes, discouraging sole use of short-acting beta agonists. Mast cell stabilizing agents (MCSA) and
leukotriene receptor antagonists (LTRA) are likely options. Optimal management enhances athletes' quality of life and allows effective
pursuit of competitive sports.
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LINTRODUCTION:

Asthma, marked by chronic airway inflammation and variable expiratory airflow limitation, affects around 339 million people
globally [, Athletes, especially at elite levels, show higher respiratory condition prevalence, including exercise-induced
bronchoconstriction (EIB), ranging from 20% to 70% in specific sports. Factors like sport type, training, and genetics influence this
prevalence 2. Olympic athletes and those in endurance sports face higher asthma rates (15-30%). The term “EIA” now distinguishes
between EIB with asthma (EIBA) and EIB without asthma (EIBwA) 1. Exercise, a common asthma trigger, exacerbates symptoms but
paradoxically improves overall health. Regular exercise benefits asthma symptoms, yet its impact on EIB is less understood. EIB can
lead to avoidance of physical activity, affecting up to 90% of asthma patients . While assumed to impact athletic performance, evidence
is inconclusive, possibly due to study design and varied performance determinants. Early detection, confirmed through exercise lung
function assessments, and appropriate treatment enhance EIB individuals’ quality of life, enabling participation in elite sports 1. Athletes’
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asthma phenotypes vary, influencing responses to medications and challenges in management. Heightened airway sensitivity in athletes

makes them more susceptible to environmental triggers, complicating asthma symptoms and management [,

II.CAUSES AND TRIGGERS OF EIB IN ATHLETES:

The pathogenesis of exercise-induced bronchoconstriction (EIB) in athletes is intricate, influenced by factors such as sport type,

training environment, genetics, and individual sensitivities. Physiological and environmental interplays contribute, with variations
between EIB with asthma (EIBA) and EIB without asthma (EIBwA) [,

BRONCHOCONSTRICTION DURING EXERCISE: EIB in athletes results from increased ventilation during intense exercise,
leading to airway cooling and dehydration 1. Osmotic and thermal theories explain the mechanisms, involving hyperosmolar
airway surface liquid and vasoconstriction followed by reactive hyperemia [,

AIRWAY INFLAMMATION: Both EIBA and EIBWA involve airway inflammation triggered by exercise, especially in
challenging conditions. Neutrophilic inflammation is linked to hyperpnea, distinct from asthmatic eosinophilic inflammation. Elite
athletes exhibit elevated inflammatory markers not consistently responsive to inhaled steroids [,

AIRWAY HYPER-RESPONSIVENESS: Athletes with EIBA often display heightened airway sensitivity due to genetic factors
and exposure to irritants. Exercise intensity, duration, and training regimen influence bronchial symptoms, airway hyper-
responsiveness, and asthma development 14,

ENVIRONMENTAL FACTORS: Cold dry air, allergens, pollutants, and temperature fluctuations significantly impact EIBA in
athletes. Swimming, once favored for its humid air, now poses an elevated risk of EIB. Chlorinated pools and repeated
hyperventilation challenges correlate with a high prevalence of asthma and EIBWA 12,

IMMUNE SYSTEM INVOLVEMENT: Athletes may experience immune responses contributing to EIBA, including allergies
or allergic asthma triggered by exercise-induced allergen exposure 231,

LUNG FUNCTION CHANGES: Rapid deep breathing during exercise alters lung function, particularly in individuals with
EIBA, resulting in decreased expiratory flow rates and increased airway resistance 4],

INDIVIDUAL VARIATION: Severity and presentation of EIBA vary among athletes, with some experiencing mild symptoms
not significantly affecting performance, while others struggle with more severe bronchoconstriction. Understanding condition-
specific triggers is crucial for tailored treatment approaches 1%,

III.DIAGNOSIS OF EIA IN ATHLETES

The diagnosis of exercise-induced bronchoconstriction (EIB) in athletes is crucial for their performance and overall health. Athletes

often present normal lung function parameters, posing a challenge for accurate diagnosis. A comprehensive approach involving multiple
tests is necessary 6],

SPIROMETRY AND BRONCHODILATION TEST: Spirometry, measuring forced expiratory volume in 1 s (FEV1) and
forced vital capacity (FVC), is a traditional diagnostic tool [71. A positive response, exceeding 10% of the predicted value,
indicates bronchodilator responsiveness. Limitations exist in comparing pre- and post-bronchodilator measurements 181,
PROVOCATION TESTS: Direct and indirect bronchoprovocation challenges help assess bronchial hyper-reactivity (BHR).
Direct challenges, like methacholine testing, are accurate for EIB with asthma (EIBA), while indirect challenges, including
exercise and eucapnic voluntary hyperpnea (EVH), are considered precise for EIB without asthma (EIBwA). Exercise tests, with
a decline in FEV1 of 10% or more, are effective, but some experts suggest a more stringent threshold 1920,

EXERCISE CHALLENGE TEST (ECT): ECTs induce EIB by high ventilation, maintaining controlled temperature and
humidity. Sport-specific ECTs are preferable in elite athletes, but variability exists, and no test fully replicates real-world
stressors. EVH, requiring participants to breathe specific air, is a promising alternative, diagnosing EIB with a 10% FEV1
reduction 21221,

INDIRECT CHALLENGES: Exercise, EVH, inhaled mannitol, hypertonic saline, and AMP tests demonstrate effectiveness in
detecting EIB in elite athletes, stimulating inflammatory cells 31, Although promising, standardized protocols for these tests are
inconsistent, potentially leading to false-negative results. Fractional exhaled nitric oxide (FeNO) offers good specificity but
should not substitute for bronchial provocation testing due to limitations in sensitivity and predictive values. In summary, a
combination of objective tests is essential for an accurate diagnosis of EIB in athletes, considering their unique physiological
demands and potential variations in airway responses 2425261,

IJCRT2401597 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | €956


http://www.ijcrt.org/

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 1 January 2024 | ISSN: 2320-2882
IV.MANAGEMENT OF EIB IN ATHLETES:

The prevalence of exercise-induced bronchoconstriction (EIB) is higher in competitive athletes, particularly those in endurance
sports like swimming and winter sports 27, Medication use is restricted in athletes by anti-doping agencies, posing a challenge for
clinicians %, Treatment should adhere to general guidelines for symptom control, prevention, and comorbidity management [,

MANAGEMENT PRINCIPLES:

- General guidelines for symptom control, exacerbation prevention, and avoiding airflow limitation apply to both athletes and non-
athletes.

- Addressing comorbidities like gastroesophageal reflux disease (GERD), rhinitis, and sinusitis is crucial.

- Minimizing exposure to allergens is paramount in managing EIB effectively, and athletes need a comprehensive understanding of its
impact B%,

UNIQUE ASPECTS FOR ATHLETES:

- Response to therapy may not always be optimal, and available medications cannot completely eliminate EIB.

- Athletes may exhibit unique characteristics in their inflammatory response, which can be less pronounced or blunted B3,

EXERCISE AND ASTHMA:

- Despite exercise triggering asthma symptoms, it is recommended as it reduces the minute ventilation required for a given exercise level.
- Choosing sports with fewer asthmatic triggers is advisable but not mandatory.

- EIB should not hinder participation or success in strenuous activities; strict adherence to the asthma action plan is crucial 333,
V.NON-PHARMACOLOGICAL TREATMENT:

- Trigger avoidance is a primary focus; protective measures and warming up before exercise are essential.

- Warming up for 10—15 minutes, incorporating calisthenics and stretching, with a heart rate goal of 50%—60%, can effectively reduce
EIB.

- High-intensity interval and variable-intensity warm-ups are most reliable in reducing EIB 3433,

VI.LPHARMACOLOGICAL THERAPY:

- Asthma management involves non-pharmacological and pharmacological therapies.

- Inhaled corticosteroids (ICS) are used to reduce airway inflammation and prevent bronchoconstriction.
- ICS can be used as monotherapy or in combination with long-acting beta agonists (LABA).

In summary, managing EIB in athletes involves navigating the challenges of restricted medication use, emphasizing non-
pharmacological approaches, and tailoring treatments to individual responses and athletic demands 3637,

In athletes, inhaled corticosteroids (ICS) serve as the cornerstone of asthma therapy, though they are underused compared to
inhaled B2 agonists 8. Regular ICS use helps control asthma, improve lung function, and reduce airway responses to triggers, including
exercise 1. Consideration for ICS at a low daily dose arises when athletes need frequent as-needed B2 agonist use, including preventing
exercise-induced bronchoconstriction, or if asthma limits exercise tolerance. If ICS alone doesn’t achieve control, adding a long-acting
inhaled B2 agonist may be considered (91,

Short-acting beta agonists (SABA) provide quick relief from exercise-induced bronchoconstriction (EIB) symptoms, but recent
studies discourage their use as sole treatment. Instead, as-needed ICS/formoterol is recommended for adults and adolescents with mild
asthma, emphasizing its superiority over as-needed SABA 411,

Chronic therapeutic options may include leukotriene receptor antagonists (LTRA) and mast cell stabilizing agents (MCSA). The
use of short-acting anticholinergics for preventing exercise-induced bronchospasm is controversial, while evidence on long-acting
anticholinergics is lacking ™21,

In the context of doping regulations, it’s crucial to note that certain medications may be prohibited by the World Anti-Doping
Agency (WADA) if considered performance-enhancing or hazardous to health. However, athletes managing EIB are permitted to use

inhaled corticosteroids (ICSs) and beta2 agonists within specified doses, provided they have documented therapeutic use prescriptions
[43]
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While this review provides insights into exercise-induced asthma (EIA) in athletes, acknowledging limitations, such as a non-
systematic literature search, emphasizes the need for future research with rigorous methodologies to offer a more comprehensive

understanding in the athletic community

[44].

Main drug classes and their use in EIB.

Class

Name

Pharmacological Effect

Indication

not

Short-Acting
Beta 2 Agonist

Salbutamol, Terbutaline

Quick relief from

bronchoconstriction

Suitable for rapid relief but

intended for chronic usage unless
the individual is concurrently on
ICS or ICS/LABA maintenance
therapy

Long-Acting
Beta 2 Agonist

Formoterol, Vilanterol

Olodaterol

Maintenance treatment

for bronchoconstriction

Not intended for chronic usage,
except when used in combination
with ICS

Inhaled Corticosteroids

ICS)

Beclometasone, Budesonide,
Fluticasone Furoate, Fluticasone
Propionate

Reduces airway
inflammation

Used as monotherapy
or in combination and
not intended forrapid
relief

Short-Acting
Muscarinic Agent

Ipratropium, Oxitropium

Provides
bronchodilation

The use of these
medications before
exercise to prevent
EIB is a subjectof
controversy and
remains an
experimental
approach

There is no existing evidence

Long-Acting Anti- Tiotropium, Maintenance treatment regarding the use of this class of
Muscarinic Umeclidinium, for medications in athletes
Glycopyrronium bronchoconstriction
as monotherapy
ICS/LABA Combination therapies that
includeInhaled Corticosteroids Management of Used both as needed and for
(ICS) and Long-Acting Beta 2 asthmain athletes maintenance therapy and typically
Agonists (LABA) considered the first-line treatment for
mild-to-moderate asthma
Treatment for severe Used in severe asthma, and they are
Biologic Agents Omalizumab, Mepolizumab, asthma in athletes and not contraindicated in

Benralizumab, Dupilumab

allergic reactions

asthmatic athletes

Leukotriene Modifier

Montelukast, Zafirlukast,
Pranlukast

Management of
asthmain athletes

Reduces exercise-induced
bronchoconstriction and provides
protection against
bronchoconstriction triggered by
exposure to pollutants

Cromones

Cromolyn sodium

Prophylactic treatment
for asthma, especially
in athletes

Permitted for use by athletes butmay
not be accessible in many market
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CONCLUSION:

In summary, exercise-induced bronchoconstriction (EIB) poses a significant challenge for sports medicine and pulmonology

professionals due to difficulties in detection and definitive diagnosis. Athletes benefit from therapies that enhance their physical activity,
but the elusive nature of EIB, coupled with normal lung function in many cases, makes diagnosis challenging. A comprehensive approach
involving multiple tests is necessary for accurate identification and management. While provocation tests like exercise or indirect
challenges like eucapnic voluntary hyperpnea (EVH) provide precision, standardization issues affect test accuracy in athletes.

Regardless of its association with asthma or its absence, EIB management should align with general principles for symptom

control, trigger minimization, addressing comorbidities, and educating athletes about effective EIB management. Clinicians in elite sports
face a critical dilemma in balancing relief without using performance-enhancing medications.

Further research is needed to enhance diagnostic capabilities, including standardizing tests and integrating innovative methods

like oscillometry. Exploring variations in inflammatory responses among athletes with EIB could lead to more personalized treatments.
Investigating novel protocols and assessing the impact of emerging biological agents are crucial areas for future studies.
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