
This case is interesting, because, on the face of it, it’s about a child
with asthma made worse by exercise, which is a common
phenomenon. However, true exercise-induced asthma, where
symptoms only occur in response to physical activity, is relatively
uncommon. The mistake to make in this consultation would be to
concentrate exclusively on the exercise-induced symptoms whereas,
in reality, the situation encompasses many of the important general
themes that are current in asthma care across most societies.  

Firstly, this is a call to return to the basics of asthma
management. If her asthma hasn’t been reviewed for 18 months,
then she had a diagnosis made when she was no older than 81/2
years of age. Although there is published evidence that spirometry
can be accurately assessed from age 5 years onward,1,2 in real-life
practice objective measurement of lung function using spirometry or
peak expiratory flow (PEF) monitoring is difficult in young children.
It is worth reviewing how the diagnosis was made – whether she
had a positive response to treatment that was sustained over time,
and whether withdrawal of her inhaled corticosteroid (ICS) led to a
return of symptoms.3 In addition, family and personal history of
atopy, and the presence of characteristic diurnal symptoms, any
deterioration in response to viral, irritant or allergic triggers, and the
presence of high pitched rhonchi (or wheeze) on auscultation whilst
symptomatic would be useful pointers to a diagnosis of asthma.4-6

In addition to reviewing the diagnosis, this consultation is an

opportunity to check both her concordance with therapy (cross
referencing her statements with her prescription records) and her
inhaler technique.

The clinical difficulty now is that our patient is established on
regular ICS therapy, making it much more difficult to demonstrate
obstructive lung function or diurnal variation, or indeed a fall in PEF
in response to triggers. Nonetheless, she should be taught how to
use a PEF meter, checking her technique and her understanding of
how to document the result, and she should be asked to keep a
record for a minimum of two weeks, including not only morning
and evening pre-bronchodilator recordings, but also any recordings
when symptomatic, particularly relating to exercise. Ideally we
should obtain a post-bronchodilator (20-30 minutes) reading
following on from an exercise-induced fall in value. A change of
12% would be significant,7 although it is worth noting that a failure
to bronchodilate does not exclude asthma.8

Another way of establishing exercise-induced symptoms and
bronchoconstriction would be to arrange a supervised exercise
session (for example in the surgery or pulmonary function
laboratory), using either a simple step, or the more complex
incremental shuttle walk/run. Ideally, this should take place in a safe
environment, where a deterioration in the girl’s condition can be
monitored and treated.9 Breathing cold air (never difficult to arrange
in the North East of Scotland!) is likely to result in even more
effective bronchoconstriction.

Ninety percent of people with asthma are affected by exercise,
and exercise induces asthma symptoms in 35-45% of people with
allergic rhinitis. Even when these two patient groups are excluded,
however, there is still a 3-10% incidence of exercise-induced asthma
in the general population.10 This distinction is important when it
comes to treatment. In a true case of isolated exercise-induced
asthma, it is reasonable to prescribe only a short acting β2-agonist,
taken (where possible) in anticipation of the event, or to relieve
symptoms. Where more conventional asthma is being triggered by
exercise, a formal assessment of asthma control using a validated
tool such as the Children’s Asthma Control Test11-13 will help guide
treatment choices. Exercise bronchodilation can then be
superimposed onto this regime.

In our patient, there may be a role for giving her a long-acting
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Clinical scenario

A 10 year-old girl visits your practice. Her mother is worried
about the child’s asthma, as it has been causing symptoms every
time the girl is doing Physical Education (PE) in school. The
mother suggests that “because she is constantly wheezing
when she runs, she should have a note from you excusing her
from PE”. Reviewing the clinical records you realise her asthma
has not been reviewed for nearly 18 months.  Her current
prescription is for fluticasone 100mcg twice-daily, and
salbutamol as required.
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β2-agonist (LABA) in combination with her ICS,14 as this may negate
or at least reduce her need for ‘anticipatory’ reliever therapy. In
addition, a 10-year old is likely to be engaging in sporadic unplanned
exercise, where pre-exercise bronchodilation is impractical.
Leukotreine receptor antagonists (LTRAs) have also been shown to
have a role in exercise-induced asthma,15 and may help to combat
the late bronchoconstriction response so characteristic of this
condition.

Onward referral of this child would be unusual, and would only
be indicated where there was diagnostic doubt or there was failure
to respond to therapy beyond a total daily ICS dose of 800mcg of
beclometasone equivalent.16,17

There is of course another dimension to this case. Adolescents
with asthma bring with them their own special range of problems.18

The role of the school – and in particular her PE teacher – is
important, and their understanding of asthma may need to be
explored and improved, particularly around access to medication.
There are a range of tools that can help to do this,19,20 and engaging
with schools has been shown to result in improved asthma
outcomes for children.21 All too often, it remains the case that
children have difficulty accessing their medication, a problem that
can be amplified on the playing field or playground, with teachers
considering that children (particularly girls) are using their asthma
and its symptoms as an excuse to avoid games or sports. Children
are often reluctant to take their inhalers in public,22 and it may be
that forms of exercise that are known to be safe (such as
swimming23) could be encouraged. This would help to avoid the
withdrawal from exercise that this girl requests and which should be
resisted.

Regular physical exercise and participation in sports are considered
to be important components of a healthy life and are recommended
for all individuals. However, in patients with asthma, physical
exertion is one of many stimuli that can produce episodes of airway
obstruction. Physical training improves cardiopulmonary fitness and
improves health-related quality of life among people with asthma,24

but the worsening of asthma symptoms during exercise can
discourage them from playing sports or attempting to keep fit.
Therefore, healthcare professionals must make every effort to treat
exercise-induced symptoms in order to enable patients to participate
in regular exercise without fear of exacerbating symptoms.   
Assessment 
The new onset of exercise-induced bronchoconstriction in a patient
with previously controlled asthma is a sign of loss of control,25 which
should prompt consideration of several possibilities. First of all, co-
morbidities, such as gastro-oesophageal reflux, rhinosinusitis, recent
weight gain, cardiovascular conditions, and respiratory infections
should be ruled out or treated appropriately. Triggers, including
psychological stress, smoking habits, possible allergens and irritants
in the sports venue, and changes in occupational environment, must
be identified and medication compliance and inhaler technique
checked. Also, the presence of other characteristics of uncontrolled
asthma should be assessed, such as other daytime symptoms, the
need for reliever medication and nocturnal awakenings. Figure 1
presents an algorithm for diagnosing exercise-induced symptoms.

Clinical scenario

A 52 year-old man has booked an appointment with you. He is
worried about his asthma, as it has been causing more
symptoms than usual for the last few months.  He has been
trying to follow your recommendation about losing some
weight and keeping fit by walking for 45 minutes a day.
He wants to continue his exercise, “now that I have got used to
it and have really started to enjoy my daily routine“, but he is
quite often breathless and wheezing after 15-20 minutes.
You confirm that he has been seeing you regularly for the last
year: every 3rd or 4th month.
He is overweight, but not obese and his asthma has been well
under control with budesonide 200 mcg twice daily. There have
been no new health problems that you know about. 

2. An adult who is breathless on walking

Figure 1.  Algorithm of approach and diagnosis of this
case-scenario

COPD: Chronic obstructive pulmonary disease; EVH: Eucapnic voluntary
hyperpnea; FEV1: Forced expiratory volume in the 1st second; FVC: forced
vital capacity; VCD: Vocal cord dysfunction; VO2max: maximal oxygen
consumption/uptake.
*Confirm with pletismography for lung volumes and carbon monoxide
diffusing capacity (DLCO).
† Differentiate by positive bronchodiltation, history of smoking.
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What is exercise-induced asthma in adults?
Exercise-induced asthma is defined as lower airway obstruction and
respiratory symptoms induced by exercise in patients with underlying
asthma.26 Physical activity is, in fact, the second leading cause of
airway constriction in people with asthma.27 However, even in a
patient with known asthma, who presents with exercise-induced
symptoms, other causes need to be considered. Appropriate
management relies on correct and prompt diagnosis (see Figure 1).
How to diagnose exercise-induced asthma in adults?
Exercise-induced asthma causes dyspnoea (a sensation of discomfort
when breathing) which typically develops 5-10 mins after exercise (it
rarely occurs during exercise), increased effort or work to breathe,
chest tightness, shortness of breath, air hunger, wheezing, or cough.
It is, in fact, uncommon in subjects who complain of exercise-
induced dyspnoea.28 In the specific case of our clinical scenario, it is
important to bear in mind that exercise-induced dyspnoea is very
common in overweight/obese patients,29-31 and asthma is more
difficult to control in this population.25

However, the diagnosis of exercise-induced asthma cannot be
determined accurately on the basis of self-reported symptoms
without objective lung function tests, and therefore confirmation
with standardised testing using spirometry with bronchodilation
and/or bronchial challenges is strongly recommended. 
How to treat? What drug treatment (if any) would
you recommend?
When only intermittent symptoms are present, as-needed reliever
medication is suitable. As monotherapy, however, this option should
be reserved for patients with occasional daytime symptoms of short
duration only related to exercise.25 Short-acting β2-agonists are
effective in reversing exercise-induced asthma. Their efficacy is
optimal approximately 20 minutes after inhalation and wanes within
a few hours. They are also used pre-exercise for prevention.

The primary strategy for managing exercise-induced asthma is to
prevent it, and prophylaxis includes not only premedication but also
some non-pharmacological interventions, including allergen

avoidance when possible. Warm-up of 10 to 15 minutes, including
stretching exercises with an objective of reaching 50% to 60% of
maximum heart rate, should be encouraged, as well as cool-down
exercises. This strategy may be helpful in preventing or minimising
exercise-induced symptoms.32 Exercise-induced asthma may occur in
any climatic condition, but it is more common when the patient is
breathing dry, cold air than in hot, humid climates.25 For exercising in
cold air, a mask that facilitates warming of inhaled air can be used.
Breathing through the nose may allow humidifying and warming of
cool dry air, which raises the importance of treating concomitant
rhinitis. Though patients with asthma should not be limited in the
sports they choose, selecting a sport based on its low asthmagenic
potential may decrease symptoms.33

According to GINA guidelines, the presence of symptoms with
exercise is a marker of poor asthma control indicating a need for
additional controller medications such as inhaled corticosteroids or
anti-leukotrienes.25 Table 1 summarises currently available drugs for
exercise-induced asthma.

For the patient in this particular case-scenario, who was already
on ICS, the strategy could be to increase the dose, or add a LABA,
or add an LTRA. The latter two drugs have proven effect in
preventing exercise-induced asthma and montelukast also improves
rhinitis. Underlying rhinitis should be assessed and treated,34

including allergen avoidance when possible, pharmcotherapy and
potentially immunotherapy in patients with specific allergies.25 If
treatment fails, the diagnosis should be reconsidered.
When should we consider referral for specialist
advice? 
Patients with difficult to control exercise-induced asthma, those
performing sports at elite level of competition and those in whom
the diagnosis is doubtful should be referred to a specialist. At any
time, attention should be paid to the World Anti-doping Agency list
of prohibited substances when prescribing drugs for patients within
a competing level of sport.35 Also, the incorrect use of LABAs
without ICS must be avoided at all times, a situation that has been

Drug Type Notes

Inhaled corticosteroids Controller Presently the most important treatment available. Inhaled steroids with 
least side effects, especially lack of adrenal suppression may be particularly 
suited for athletes.

Anti-leukotrienes Controller Montelukast protects against exercise-induced asthma without the
(Receptor antagonists and 5-LO inhibitors) development of tolerance. Some patients are non-responders to 

anti-leukotrienes, and the effect should be monitored through follow-up.

Cromones Controller More effective than inhaled anti-cholinergics at attenuating
exercise-induced bronchoconstriction, but less than short-acting β2-agonists

Inhaled beta2-agonists Reliever Short-acting: Useful for pretreatment before exercise and for reliever 
treatment of dyspnoea. Tolerance may develop with regular use.

Long-acting: Useful with uncontrolled exercise-induced asthma both in 
schoolchildren and adolescents. Regular use may cause the development of 
tolerance. Should not be used without concomitant inhaled corticosteroids.

Inhaled anti-cholinergics Reliever May be particularly useful in elite athletes due to possible cholinergic 

involvement in pathogenesis.

Table 1. Drugs most frequently used to treat exercise-induced asthma (adapted from Carlsen,37)
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highlighted recently as a matter of concern in athletes.36
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