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The aim of the management of patients with asthma is to optimise their
asthma control. The assessment of patients’ asthma symptoms and 
their lung function and addressing comorbidities (such as rhinosinusitis,
sleep apnoea and obesity) and risk factors (such as allergen exposure
and exercise) are discussed in the first part of this two-part article. 

A
sthma is defined as a chronic inflam-
matory disorder associated with physi-
ological abnormalities in the airways
such as variable airflow limitation and

airway hyper-responsiveness.1 The underlying
pathology and physiology leads to symptoms
of episodic breathlessness, chest tightness,
wheeze or cough. The disease manifestations
are inherently variable over time. Hence, a
patient might experience a long period of
apparent disease quiescence and still suffer
from exacerbations. 
Asthma has gained increasing awareness

over the past two decades. National and inter-
national guidelines have been developed to
advocate best practice.1,2 The reduction in

asthma mortality in the past two decades is
probably attributable to the widespread use of
inhaled corticosteroids (ICS; beclomethasone,
budesonide, ciclesonide and fluticasone) in
adults.3 Nevertheless, asthma prevalence has
remained relatively stable and disease burden
remains significant.4 In addition to the effects
on the patient, asthma contributes to a sig ni -
ficant amount of absenteeism and loss of 
productivity in the workforce.4

Optimal asthma management remains a
challenge despite the development of effec-
tive medications and practice guidelines.
Inhaled medications are the cornerstone of its
pharmacological treatment. Although short-
acting �2-agonists (SABAs; salbutamol and
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terbutaline) are effective at providing short-
term symptomatic relief, their overuse is 
discouraged because they do not alter the
underlying airway pathology or long-term
clinical outcomes. ICS are effective at treating
airway inflammation but not all asthma symp-
toms are due to inflammation, hence some
patients continue to experience symptoms even
after the airway inflammation has been ade-
quately suppressed.5,6 Long-acting �2-agonists
(LABAs; eformoterol and salmeterol) are
effective bronchodilators and can improve
patient symptoms when used in conjunction
with ICS.7 Long-acting ��2-agonist monother-
apy, on the other hand, has been associated
with increased asthma deaths and is not rec-
ommended.8,9 Combination ICS/long-acting
�2-agonists products (budesonide/eformoterol
and fluticasone/salmeterol) have become the
most commonly prescribed asthma medica-
tions in Australia.4 The real indication for
combination inhalers, however, is likely to be
significantly less than current prescriptions. 
Optimal management of asthma requires

accurate diagnosis, measurement of lung
function, regular assessment of asthma control
and assessment of comorbidities that are likely
to impact on patient symptoms. Asthma con -
trol is defined as the extent to which the effects
of the disease are reduced or removed by treat-
ment, and encompasses the concepts of current
control and future risk.10 Accurate assessment
of asthma control allows initiation of appro-
priate therapeutic options. More importantly,
monitoring the response to treatment and
reassessing asthma control at regular intervals
allows the clinician to fine-tune the dose of
medications to prevent overtreatment while
minimising the risk of exacerbations. 
Obesity is an increasingly common prob-

lem that has been associated with increased
asthma prevalence and poorer asthma con-
trol.11-13 Rhinosinusitis often coexists with
asthma and significantly impacts on symp-
toms.14,15 Other factors, such as adherence, 
are also pertinent to successful treatment.
Although most patients can be managed in
general practice, some benefit from referral to
a respiratory specialist or a multidisciplinary
tertiary centre.

The assessment of patients’ symptoms and
their lung function and the addressing of
comorbidities and risk factors are covered in
this first part of a two-part article. The second
part, to be published in the September issue 
of Medicine Today, continues the addressing 
of current control with discussion of optimal
medi cation prescribing and use, and then
addresses future risk with discussion of regular
monitoring of asthma control and medication
dose titration as clinically indicated to reduce
the risks of asthma exacerbations, accelerated
decline in lung function and medication 
side effects. 

ASTHMA IN AUSTRALIA
In 2008, the Australian Centre for Asthma
Monitoring (ACAM) authored an update of
asthma statistics in Australia, which was pub-
lished by the Australian Institute of Health
and Welfare.4 Overall, there has not been any
significant decline in the prevalence of asthma
in the Australian community. Consistent with
international data, there is a slight female 
predominance among adult asthmatics. 
Most patients have mild or very mild disease.
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Conventional conceptual

illustration showing an

asthmatic airway during an

asthma exacerbation (left) and

a nonasthmatic airway (right).

The figure on page 20

illustrates in more detail the

changes seen in the airways

based on histological studies.
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Disappointingly, less than 10% of patients
undergo lung function testing or possess
an asthma action plan. Patients in rural
areas are more likely to require hospital
admission than their urban counterparts,
although the reason for this is unclear. As
expected, hospitalisation rates for adults

peak during winter, given that most 
exacerbations are attributable to viral
infections.16

The ACAM data provide a useful
insight into prescribing practices in Aus-
tralia.4 Around 74% of ICS are prescribed
as a ICS/long-acting ��2-agonist combi-

nation, usually in the most potent for -
mulation although the majority of effect 
of ICS is seen at low doses. Table 1 lists 
the relative potency of different ICS 
formulations.2 Reassuringly, since 2002
there has been a downward trend in the
proportion of ICS supplied in the most

ASTHMA CONTROL – PART 1 coNtiNued

TABLE 1. INHALED CORTICOSTEROID DAILY DOSE ACCORDING TO POTENCY CATEGORIES2

Dose level Ciclesonide* Beclomethasone Fluticasone propionate† Budesonide†

dipropionate (HFA)†

Low 80 to 160 µg 100 to 200 µg 100 to 200 µg 200 to 400 µg

Medium 160 to 320 µg 200 to 400 µg 200 to 400 µg 400 to 800 µg

High >320 µg >400 µg >400 µg >800 µg

* Ex-actuator dose; † Ex-valve dose.
ABBREVIATION: HFA = Hydrofluoroalkane propellant.

REPRODUCED WITH PERMISSION FROM: NATIONAL ASTHMA COUNCIL AUSTRALIA. ASTHMA MANAGEMENT HANDBOOK 2006.MELBOURNE: NATIONAL ASTHMA
COUNCIL AUSTRALIA; 2006.

TABLE 2. LEVELS OF ASTHMA CONTROL1 

A. Assessment of current clinical control (preferably over four weeks)

Characteristic Controlled (all of the Partly controlled (any Uncontrolled
following) measure present)

Daytime symptoms None (twice or less per week) More than twice per week Three or more

features of partly

controlled asthma*†

Limitation of activities None Any

Nocturnal symptoms/awakening None Any

Need for reliever/rescue treatment None (twice or less per week) More than twice per week

Lung function (PEF or FEV1)
‡ Normal <80% predicted or personal 

best (if known)

B. Assessment of future risk (risk of exacerbations, instability, rapid decline in lung function, side effects)

Features that are associated with increased risk of adverse events in the future include:

Poor clinical control, frequent exacerbations in past year*, ever admission to critical care for asthma, low FEV1, exposure to cigarette smoke,

high dose medications

* Any exacerbation should prompt review of maintenance treatment to ensure that it is adequate.
† By definition, an exacerbation in any week makes that an uncontrolled asthma week. 
‡ Without administration of bronchodilator; lung function is not a reliable test for children aged 5 years and younger.
ABBREVIATIONS: FEV1 = forced expiratory volume in 1 second; PEF = peak expiratory flow.

SOURCE: GLOBAL STRATEGY FOR ASTHMA MANAGEMENT AND PREVENTION, GLOBAL INITIATIVE FOR ASTHMA (GINA) – 2010 UPDATE. GINA; 2010. © GINA. 
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potent formulation. Interestingly, only
28% of those patients using short-acting
bronchodilators report using an ICS and
less than 20% of adults are regular users
of preventer medication. Hence, there is 
evidence of suboptimal control in a large
proportion of patients with asthma in
Australia, with concomitant evidence 
of overprescription in some instances.
The low dispensing rate of ICS suggests 
that many patients may be using them
intermittently. 

ASTHMA CONTROL
Asthma control – the extent to which the
effects of the disease are reduced or
removed by treatment – encompasses the
concepts of current control and future
risk.10 Asthma that is well controlled is
characterised by infrequent daytime
symptoms, no activity limitation, no noc-
turnal symptoms and normal lung func-
tion (Table 2).1 Some patients can achieve
well-controlled disease with relatively low
doses of ICS, while others may require
more intense therapy. Future risk refers
to the risk of asthma exacerbations or

accelerated decline in lung function, as
well as risk of side effects from medica-
tions. This highlights the need for regular
follow up and dose titration as clinically
indicated. 
The emphasis on asthma control in cli -

nical management differs from the earlier
emphasis on asthma severity, which was
defined in terms of clinical features before
treatment.10 Confusion, however, was
ine vitable because these same features
were also used to assess control once a
patient was on treatment, and reassess-
ment of the intrinsic severity of the dis-
ease would have required cessation of
treatment. Thus, focusing on asthma
control attempts to eliminate this confu-
sion and highlights the importance of a
patient-centred measure as a treatment
outcome. 
Engaging and educating the patient

about the disease is important in achiev-
ing asthma control. The representation of
the asthmatic airway during stable disease
compared with a nonasthmatic airway
provided in the Figure may be of help in
educating patients about the changes that

asthma causes, even in the absence of an
exacerbation.

SUGGESTED STEPS TO OPTIMISE
ASTHMA CONTROL
Confirm the diagnosis
The diagnosis of asthma should be based
on symptoms and confirmed by objective
lung function measurement given the
heterogeneity in the manifestation of this
syndrome. Patients often present with
symptoms such as episodic breathlessness,
chest tightness or wheeze. Typically, symp -
toms are variable in intensity during the
day (worse at night or in the early morn-
ing) and between days (some days better
than others). Symptoms also typically
improve with inhalation of a short-acting
�2-agonist, although this feature in the
history is not specific for asthma. Other
features may include a history of child-
hood asthma, a family history of asthma,
or coexisting allergic diseases such as
rhino sinusitis and eczema. 
The risk factors for adult-onset asthma

are poorly defined. However, in longitu -
dinal population studies, asymptomatic

ASTHMA CONTROL – PART 1 coNtiNued

Figure. Schematic representation of a healthy airway and an asthmatic airway during different phases of the disease.

©
 C
H
R
IS
 W

IK
O
FF

, 2
01

1

Healthy airways

The airways are like tubes with a thin

lining of healthy tissue surrounded by a

band of radial muscle. The airways

conduct air into and out of the air sacs

where the exchange of oxygen and

carbon dioxide occurs.

Airways in asthma – between attacks 

The airway lining is swollen, inflamed

and damaged in places. The muscle is

thickened, ‘twitchy’ and contracts too

easily.

Airways in asthma – during an attack

The muscle around the airway contracts, 

the lining becomes more swollen or

inflamed, and more mucus is produced

(‘mucus plugs’ in the airway). All of these

things narrow the airway, causing wheezing,

tightness, breathlessness and coughing.
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hyper-responsiveness, lower lung func-
tion at baseline and smoking are among
the risk factors.17,18 Adult-onset asthma
may some times appear to develop in pre-
viously healthy individuals following a
respiratory tract infection. 
Cough may be a predominant feature

in some individuals but asthma is an
unlikely cause for chronic cough in adults
in the absence of other respiratory symp-
toms. Some patients with mucus hyper-
secretion may have a regular productive
cough with yellow mucus. Copious
amounts of sputum and green-coloured
sputum are indications for further assess-
ment and imaging to exclude other air-
way pathology such as bronchiectasis.
Sinus disease may also result in significant
postnasal drip with excess secretions pool-
ing in the major airways (especially dur-
ing sleep). 
Patients with asthma are just as likely

to smoke as those who do not have the
condition; however, a history of smok-
ing should always alert the clinician to 
the possibility of chronic obstructive pul -
monary disease (COPD). Some patients,
of course, may suffer from both condi-
tions. The distinction between asthma
and COPD is important because the 
therapeutic options are different in both
stable disease and during disease exacer-
bations. Table 3 outlines the main dif -
ferences between the two conditions and
the common differential diagnoses of
asthma are listed in the box on page 23.
Thus, a detailed history to exclude other 
conditions and identify comorbidities 
is essential for the optimal control of
asthma.
The clinical suspicion of asthma

should always be confirmed by objective
lung function tests. Evidence of variability
in airway function should be measured
by performing spirometry before and
after inhalation of a short-acting bron-
chodilator. Patients may have reversibility
even if the pre-bronchodilator forced
expiratory volume in 1 second (FEV1) is in
the normal predicted range. Moni toring

peak expiratory flow readings at home
over a period of time is an alternative
method to detect evidence of diurnal
variability suggestive of asthma, but good
technique is essential. A single peak 
flow measurement, on the other hand,
provides limited information. Bronchial
provocation tests measure the degree 
of airway hyper-responsiveness and 
can be useful for both diagnosis and
monitoring of asthma (see below).
Although there is no gold standard

diagnostic investigation for asthma,
objective lung function measurement
provides essential information for accu-
rate diagnosis of the disease and serves as
a baseline for future follow up. 

Assess asthma control at 
every visit
Symptoms
As mentioned above, asthmatic symp-
toms vary in character and intensity. Fre-
quent daytime and any recent nocturnal
symptoms may be a sign of suboptimal
asthma control. Similarly, daily need for
short-acting bronchodilators should
result in a re-evaluation of the patient’s
asthma control and therapy. 

Triggers for asthma include specific
environmental situations such as expo-
sure to allergens, respiratory tract infec-
tion, fumes, strong scents and exercise.
Although some patients may experience
symptoms after ingestion or inhalation 
of specific foods or preservatives (such as
metabisulfites in wine), true food allergy
resulting in worsening of asthma is rare 
in adults. Exercise-induced symptoms
typically start after five to eight minutes 
of exercise and are particularly respon-
sive to pretreatment with short-acting
��2-agonists.

Asthma control measures
Documenting specific variables such as
‘symptom-free days’ is often useful for
comparison at future visits. Increasingly,
composite measures that refer to several
patient symptoms provide a ‘score’ that
can, in turn, be used to describe a patient’s
level of asthma control. 
Validated questionnaires such as the

Asthma Control Questionnaire (ACQ)
have been widely used in asthma
research. The ACQ provides a composite
score based on seven questions that 
relate to patient symptom intensity and

TABLE 3. DIFFERENCES BETWEEN ASTHMA AND COPD

Characteristic Asthma COPD

Age of onset Any age Usually over 40 years

Breathlessness Episodic On exertion

Smoking Sometimes Common

Atopy Often Rare

Variable airflow limitation Often Sometimes

Airway hyper-responsiveness Often Sometimes (in severe 

disease)

Progression Variable Often 

First-line treatment ICS Long-acting bronchodilator

(anticholinergic or �2-agonist)

Symptomatic response to ICS Majority Variable

ABBREVIATIONS: COPD = chronic obstructive pulmonary disease; ICS = inhaled corticosteroid.
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short-acting �2-agonist use in the preced-
ing week as well as the patient’s pre-
bronchodilator FEV1.

19 A shorter version
of this test can be used for patients taking
a long-acting ��2-agonist. The Asthma
Control Test (ACT; called Asthma Score
in Australia) is a validated five-item
instrument asking about symptoms in
the preceding four weeks that patients
can complete before attending for their
clinical review.20

The degree of asthma control should be
viewed as a continuum but categorising
a patient’s level of asthma control (such
as ‘controlled’, ‘partly con trolled’ and
‘uncontrolled’) allows for ease of com -
munication between health profession-
als. In general, three categories are used
although the terminology for such cate-
gories differs between guidelines with
subtle differences in their definition
(Table 2). 
In primary practice, assessment of

asthma control is inevitably based on
asthma symptoms. Some measure of air-
way function is advocated as part of the
assessment process; however, the physio-
logical determinants of asthma control
are largely unknown. 

Role of lung function tests
Spirometry
Measuring lung function is central for the
diagnosis and optimal monitoring of
asthma. Performing spirometry allows
for the calculation of FEV1, FVC (forced
vital capacity), the spirometric ratio FEV1/
FVC and, if performed before and after
inhalation of a short-acting bronchodila-
tor, the amount of acute bronchodilator
reversibility. FEV1 improves within two
months of treatment with ICS whereas
airway hyper-responsiveness continues to
improve beyond one year of continuous
anti-inflammatory treatment.21

The presence of airway reversibility 
on spirometry in a patient established 
on ICS might be an indication of sub -
optimal treatment. A single spirometric
measurement, however, correlates only

weakly with patient symptoms.22 Hence,
the com bination of spirometry mea -
surement together with the patient’s
symptom profile provides a more com-
prehensive assessment of disease status.
Asthma symptoms may also persist
despite normal spirometry; in these cases,
referral for further lung function tests and
specialist input would be indicated.

Complex lung function
Airway hyper-responsiveness is a phy -
siological abnormality characteristic of
asthma that can be measured in a labora-
tory using bronchial provocation tests.
The degree of airway hyper-responsive-
ness is variable over time and the abnor-
mality is responsive to ICS treatment.21

The sensitivity and specificity of provoca-
tion tests depend on the population being
studied (general population screening
versus selecting those with respiratory
symptoms). Thus, the test results must be
interpreted in the clinical context. Airway
hyper-responsiveness has prognostic 
significance in asthma and correlates 
with long-term morbidity.23 

Provocation tests can be divided into
‘direct’ and ‘indirect’ tests depending 
on the stimulus used and its mechanism
of action on the airway. Methacholine 
is a commonly used ‘direct’ challenge, 
so-called since it exerts its effects through
stimulating the airway smooth muscle
directly. ‘Indirect’ agents, such as inhaled
mannitol and hypertonic saline, on the
other hand, are thought to better reflect
current symptoms because they exert
their mode of action via inflammatory
mediators in the airway.24 Airway hyper-
responsiveness to mannitol correlates
with patient symptoms and quality of life 
measures, and improves with ICS treat-
ment.25,26 It is worse in patients with the
eosinophilic inflammatory phenotype 
as opposed to the neutrophilic inflam -
matory phenotype.27 However, changes
in the inflammatory milieu in the airway
do not always cor respond with changes in
airway hyper-responsiveness.28,29

Inflammatory biomarkers can pro-
vide information about the underlying
pathology and may consequently permit
a more tailored treatment approach. 
The most studied biomarker is the 
sputum inflammatory cellular profile, 
but tests using this remain confined 
to tertiary and research centres because 
of the manpower and costs involved.
Inflammatory phenotypes can be divided
into eosinophilic or non-eosinophilic
asthma based on the percentage of
inflammatory cells seen in the sputum.30

Eosinophilic asthma is more res pon -
sive to ICS treatment, with improve-
ments in spirometry and airway hyper-
responsiveness seen within eight
weeks.31,32 Non-eosinophilic asthma 
is more frequently reported in adult-
onset asthma and its response to ICS 
is more variable.33-35 The role of macro -
lide antibiotics in the treatment of 
non-eosinophilic asthma is currently
being investigated.36 Thus, monitoring
inflammatory phenotype in a patient 
can influence prescribing practice as 
the response to treatment is somewhat
dependent on that phenotype. 
Measuring exhaled nitric oxide using

simple hand-held devices may have a 
role in the clinical management of
asthma. Fractional exhaled nitric oxide

ASTHMA CONTROL – PART 1 coNtiNued

DIFFERENTIAL DIAGNOSES 
OF ASTHMA

• Chronic obstructive pulmonary

disease

• Rhinosinusitis

• Gastro-oesophageal reflux disease

• Sleep apnoea

• Bronchiectasis

• Vocal cord dysfunction

• Cardiac disease – congestive cardiac

failure, mitral valve stenosis

• Hyperventilation syndrome
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(FENO), a nonspecific marker of airway
inflam mation, is elevated at diagnosis,
reduces with ICS treatment and corre-
lates with asthma control over time.37-40

Although it has not proven to be superior
to clinical monitoring in reducing exacer-
bations in clinical studies,41 monitoring
the trend of FENO in an individual
patient might be clinically useful in 
optimising asthma control and titrating
medication dose. Measuring IgE levels 
has a limited role in everyday asthma
management but may be useful in the
assessment of severe asthma cases. 
Detailed lung function tests, including

measurement of the degree of air trap-
ping, the propensity for airway closure
and the degree of ventilation inhomo-
geneity, have been associated with asthma
severity, risk of exacerbations and poor
asthma control.42-46 They allow better
understanding of the behaviour of the
airway in asthma, are easy to perform and
are increasingly being used in certain clin-
ical situations such as monitoring lung
function in children and in conditions
such as cystic fibrosis.47-49 However, most
of these tests are currently confined to
research situations.

Identify comorbidities risk
factors and triggers
Comorbidities are common in patients
with asthma and may impact on the
expression of symptoms. 

Rhinosinusitis
Untreated rhinosinusitis may result in
recurrent infections and predispose to
poor asthma control.14 Patients with
untreated rhinitis may suffer from nasal
congestion, which could contribute to the
sensation of breathlessness or increase
bronchoconstriction due to reduction of
nose-breathing. 

Gastro-oesophageal reflux disease
Patients with gastro-oesophageal reflux
disease (GORD) may experience chest
tightness that could lead to symptom 
mis perception and may be incorrectly
attributed as asthma-related. Treatment
of symptomatic GORD with proton
pump inhibitors results in improvement
in asthma quality-of-life measures, espe-
cially in patients experiencing nocturnal
asthma symptoms; however, clinically-
significant improvements in lung func-
tion are minimal.50,51

Vocal cord dysfunction
Vocal cord dysfunction is another condi-
tion that may coexist with asthma or lead
to a false positive diagnosis of asthma.52

Patients may experience breathlessness
on inspiration and expiration. Other
symptoms may include a choking sensa-
tion, throat tightness, voice hoarseness,
stridor and wheeze. Symptoms typically
respond poorly to �2-agonists and
patients often utilise more medical

resources with repeated attendances for
clinical review.53 Some patients may pre-
sent to emergency departments with such
nonresponsive symptoms. Unnecessary
escalation of ICS treatment should be
avoided in such circumstances. 
Vocal cord dysfunction may be diffi-

cult to diagnose between acute episodes
and an upper airway assessment in a 
dedicated clinic with ENT and speech
pathology input can be helpful.54 Patients
with vocal cord dysfunction benefit 
from interventions to relax the laryngeal 
muscles.55-57

Obesity and obstructive sleep apnoea
Obesity is associated with worse asthma
control, and symptoms in obese asth ma -
tics are also less responsive to ICS and
LABA treatment.12,58-60 Asthma is not 
sys tematically overdiagnosed in obese
compared with nonobese individuals.61

The mechanism linking obesity and poor
asthma control remains poorly under-
stood but obesity results in altered lung
mechanics and this may predispose 
obese individuals to respiratory symp-
toms.62 Hence the effects of obesity and
asthma on the respiratory system may be
additive.63

Obstructive sleep apnoea has also been
associated with poor asthma control inde-
pendent of obesity.64 Again, the mec -
hanism for this is unclear but mechanical
factors in the upper or lower airways
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resulting from breathing at low lung vol-
umes during sleep may be important. 

Smoking
Smoking is an important comorbidity that
should be assessed in every patient with
asthma. Smoking is associated with more
severe symptoms, poorer asthma control
and increased short-acting �2-agonist
use.65,66 It is well known that smoking
leads to accelerated lung function decline
in the general population, but individu-
als with asthma who smoke seem to be
particularly susceptible to this loss of lung
function.67-70

Patients with asthma who smoke are
usually excluded from most clinical trials,
which makes it difficult to extrapolate
trial results, and hence treatment, to this
group of patients. Smoking reduces the
effectiveness of inhaled and oral cortico -
steroids in patients with asthma.71-74 Hence
patients with asthma who smoke may
require an increased dose of ICS for a
similar benefit compared with nonsmok-
ing patients. Efforts to help patients quit
smoking are just as important as standard
asthma treatment.75

Allergens
Measures to reduce the exposure of patients
with asthma to common allergens such as
house dust mite are costly and burden-
some, and have limited effects on asthma
control.76 Such measures should only be
recommended on an individual basis. 
Sensitisation to cat allergen is asso ciated

with more severe asthma.77 Patients with
difficult-to-control asthma who are pet
dan der-sensitised should remove the pet
from their environment. These patients,
however, are often non adherent to such
a recommendation.78 

Exercise
Although exercise is a common trigger for
asthma symptoms, it should be empha -
sised to patients that exercise is beneficial
and should not be avoided. Regular 
preventer treatment, with use of inhaled

short-acting ��2-agonists prior to exercise if
necessary, can effectively prevent exercise-
induced asthma. 

SUMMARY
Asthma is common condition that con-
tinues to cause significant morbidity.
Current asthma control should be assessed
at every consultation as poor asthma con-
trol is a risk factor for future exacerba-
tions, but many patients accept an ongoing
level of symptoms and do not raise the
issue with their doctor. Comorbidities
and risk factors should be addressed to
optimise asthma control. MT
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