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KEY POINTS:

CLINICAL DIAGNOSIS

• Asthma is underdiagnosed throughout the world.

History and Measurements of Symptoms

• Asthma can often be diagnosed on the basis of
symptoms. However, measurements of lung
function, and particularly the reversibility of lung
function abnormalities, greatly enhance diagnostic
confidence.

A clinical diagnosis of asthma is often prompted by
symptoms such as episodic breathlessness, wheezing,
and chest tightness. Seasonal variability of symptoms and
a positive family history of asthma and atopic disease are
also helpful diagnostic guides.

• Lung function measurements that are most helpful
for the diagnosis of asthma (in patients over 5 years
of age) include forced expiratory volume in 1 second
(FEV1), forced vital capacity (FVC), peak expiratory
flow (PEF), and airway hyperresponsiveness.

Figure 5-1 highlights questions that are useful when
considering a diagnosis of asthma. Figure 5-2 presents
a questionnaire that has been used and validated for
the diagnosis of asthma in epidemiological studies 4,5.
Measurements of symptoms and lung function are
important parameters for assessing the characteristics
of the patient's asthma. Various symptom scores have
been developed and validated in order to quantify asthma
control6 and quality of life7,8. Symptom scores should be
adapted to the age and the cultural background of the
patient.

• Asthma severity is classified by the presence of
clinical features before treatment is started and/or by
the amount of daily medication required for optimal
treatment.
• Measurements of allergic status add little to the
diagnosis of asthma but can help in the identification
of risk factors so that appropriate environmental
control measures can be recommended.
• Special care should be given to diagnosing asthma
in children, in individuals with recurrent cough, in the
elderly, and in individuals exposed to occupational
agents known to cause asthma.
Epidemiological studies both in children and adults
(especially the elderly) consistently suggest that asthma is
underdiagnosed and as a consequence undertreated1.
Part of the problem is that many patients tolerate
intermittent respiratory symptoms (though not, for
example, chest pains) before obtaining a medical opinion.
The transient nature of asthma symptoms serves to
reinforce the acceptance of symptoms. Another important
factor resulting in underdiagnosis of asthma is the
nonspecific nature of the symptoms, which can lead to
alternative diagnoses by the attending health care
professional. It should be remembered that establishing a
correct diagnosis of asthma is essential if appropriate drug
therapy is to be given. Not infrequently asthma in children
is diagnosed as variant forms of bronchitis2 and, as a
consequence, treated inappropriately and ineffectively with
successive courses of antibiotics and cough medications3.
Although the adage “all that wheezes is not asthma” is
frequently cited, asthma as a cause of wheeze and related
symptoms is so common that a more appropriate view
might be “all that wheezes is asthma until proven
otherwise.”
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Physical Examination
Because asthma symptoms are variable, the physical
examination of the respiratory system may be normal. The
most usual abnormal physical finding is wheezing on
auscultation. However, some people with asthma may
Figure 5-1. Questions to Consider in
Diagnosis of Asthma
• Has the patient had an attack or recurrent attacks of
wheezing?
• Does the patient have a troublesome cough at night?
• Does the patient have a wheeze or cough after exercise?
• Does the patient have wheeze, chest tightness, or cough after
exposure to airborne allergens or pollutants?
• Do the patient’s colds “go to the chest” or take more than 10
days to clear up?
• Are symptoms improved by appropriate antiasthma
treatment?

Figure 5-2. International Union Against Tuberculosis
and Lung Disease (IUATLD ) Asthma Questionnaire4,5
• Have you had wheezing or whistling in your chest at any
time?
• Have you had an attack of shortness of breath that came on
following strenuous activity at any time?
• Have you woken up with an attack of wheezing at any time?
• Have you woken up with an attack of coughing at any time?
• Have you had an attack of shortness of breath that came on
during the day when you were at rest at any time?
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have normal auscultation but significant airflow limitation
when measured objectively.
Clinical signs such as dyspnea, airflow limitation (wheeze),
and hyperinflation are more likely to be present if patients
are examined during symptomatic periods. During an
exacerbation of asthma, contraction of airway smooth
muscle, edema, and hypersecretion tend to close the
smaller (noncartilaginous) airways. To compensate, the
patient breathes at a higher lung volume to increase
outward retraction of the airways, thereby helping to
maintain their patency. Thus the more severe the airflow
limitation, the greater the tendency for airway closure to
occur, and the higher the lung volume must be to keep
airways open. The combination of hyperinflation and
advanced airflow limitation in an asthma exacerbation also
markedly increases the work of breathing.
Although wheezing is the most typical physical finding in
asthma, this sign may be absent in severe asthma
exacerbations. However, patients in this state usually
have other physical signs reflecting severity, such as
cyanosis, drowsiness, difficulty speaking, tachycardia,
hyperinflated chest, use of accessory muscles, and
intercostal recession.
Measurements of Lung Function
Patients with asthma frequently have poor recognition of
their symptoms and poor perception of the severity,
especially if their asthma is severe and longstanding9.
Assessment of symptoms such as dyspnea and wheezing
by physicians may also be inaccurate. Measurements
of lung function, particularly the reversibility of lung
function abnormalities, provide a direct assessment of
airflow limitation. Measuring the variability in lung
function provides an indirect assessment of airway
hyperresponsiveness. However, although some
relationship has been established between laboratory
indices of airway hyperresponsiveness and peak
expiratory flow (PEF) variability10, they are not
interchangeable. For example, PEF variability may
respond rapidly to glucocorticosteroid treatment11, whereas
histamine or methacholine airway responsiveness
improves over a slower time course12. Nevertheless,
measurements of airflow limitation, its reversibility (Figure
1-5 and Figure 1-7), and its variability (Figure 1-6) are
considered critical in establishing a clear diagnosis of
asthma. These measurements underlie the new asthma
management strategies advocated in established asthma
guidelines. Measurement of lung function for diagnosing
and monitoring asthma is analogous to measurement in
other chronic diseases. For example, blood pressure

measured with a sphygmomanometer is used for
diagnosing and monitoring hypertension, and blood
glucose measured with reagent strips or digital read-out
meters is used for diagnosing and monitoring diabetes.
A wide range of different methods to assess the level of
airflow limitation exists, but two methods have found
widespread acceptance for use in patients over 5 years of
age. These are the measurement of forced expiratory
volume in 1 second (FEV1) and its accompanying forced
vital capacity (FVC), and the measurement of peak
expiratory flow (PEF). Both of these measurements
depend on the concept of airflow limitation relating directly
to the luminal size of the airways (airway caliber) and the
elastic properties of the surrounding lung tissue (alveoli).
Spirometry. Measurement of FEV1 and FVC is
undertaken during a forced expiratory maneuver using a
spirometer. Recommendations for the standardization of
spirometry have been published13,14. The procedure is
repeatable, but effort dependent; therefore, proper
instructions on how to perform the forced expiratory
maneuver must be given to patients, and the highest
values of two or three recordings taken. The test begins to
lose its reliability at values of FEV1 less than 1 liter.
Predicted values of FEV1, FVC, and PEF based on age,
gender, and height have been obtained from population
studies, and although these are being continually revised,
they form some useful bases against which to judge
whether a given value is abnormal or not. It is important
that predicted values of FEV1, FVC, and PEF take into
account ethnic characteristics and extremes of age.
Because diseases other than those causing airflow
limitation may result in reduced FEV1, a useful
assessment of airflow limitation can be obtained as the
ratio of FEV1 to FVC. In the normal lung, flow limitation on
forced expiration results in FEV1/FVC ratios of greater
than 80 percent and in children possibly greater than 90
percent. Any values less than these are suggestive of
airflow limitation.
Spirometry is helpful for the diagnosis of asthma, where at
least a 12 percent improvement in FEV1 either
spontaneously, after inhalation of a bronchodilator, or in
response to a trial of glucocorticosteroid therapy favors a
diagnosis of asthma15. Spirometry is also helpful for
monitoring the activity of the asthma, although primarily in
a clinic health care setting because the apparatus is
cumbersome and moderately expensive. Small electronic
spirometers have been developed for portable use, but
expense is likely to limit their widespread acceptance.
Nevertheless, spirometry recordings are helpful in
diagnosing asthma and assessing its severity, and
DIAGNOSIS AND CLASSIFICATION
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Figure 5-3. A Simple Index of PEF Variation25
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recordings at regular intervals (dependent upon the
severity of the disease) assist in monitoring the long-term
progress of asthma and its long-term response to
therapeutic interventions. Spirometry, as opposed to PEF
monitoring, is particularly helpful in assessing progress in
patients with greatly compromised lung function (e.g., the
elderly person with asthma and chronic obstructive
pulmonary disease) because PEF measurements can be
relatively well preserved in such patients in the presence
of greatly reduced spirometric values.
Peak expiratory flow. An important aid in the diagnosis
and subsequent treatment of asthma is the PEF meter. In
some countries, PEF meters are becoming available on
health service prescription. Recent versions of the PEF
meter are relatively inexpensive (at least in affluent
countries), portable, plastic, and ideal for patients to use in
home settings for day-to-day objective monitoring of
asthma.
PEF meters are useful in clinic and primary health care
settings to help in the diagnosis of asthma, where at least
a 15 percent improvement after inhalation of a
bronchodilator or in response to a trial of
glucocorticosteroid therapy favors a diagnosis of asthma16.
PEF meters are also useful for ongoing supervision of
asthma if spirometry is impractical (Figure 1-6). Finally,
regular home monitoring of PEF is sometimes useful
because it can help patients detect early signs of asthma
deterioration. Several studies have demonstrated that
patients’ symptom reports are unreliable indicators of
airflow limitation17,18. Poor perception of the severity of
asthma on the part of the patient and health care
professional has been cited as a major factor causing
delay in treatment and thus may contribute to increased
severity and mortality from asthma exacerbations19.
However, this is not the case with all patients. One study
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showed that symptoms preceded the onset of declines in
lung function20.
It is important to note that measurements of PEF do not
always correlate with other measurements of lung function
in asthma and are not necessarily interchangeable in
evaluating asthma severity 21. For example, in children with
asthma, PEF can be normal as airflow obstruction and gas
trapping worsens. Therefore PEF can underestimate the
degree of airflow obstruction 22. Also, in children,
measurements of PEF do not always correlate with
symptoms or other measures of disease severity 23. For
these reasons, PEF measurements are ideally compared
to the patient’s own previous best measurements.
Careful instruction is required if patients are to reliably
measure PEF because PEF measurements, like FEV1
and FVC measurements, are effort dependent. A PEF
meter may be used regularly throughout the day and over
weeks and months to aid in the assessment of asthma
severity and monitor the response to treatment. The
severity of asthma is reflected not only in the level of
baseline airflow limitation, but also in its variability,
particularly across 24 hours (Figure 1-6). Ideally PEF
should be measured first thing in the morning when values
are usually close to their lowest and last thing at night
when values are usually at their highest.
One method of describing diurnal PEF variability is as the
amplitude (the difference between the prebronchodilator
morning value and the postbronchodilator value from the
evening before), expressed as a percentage of the mean
daily PEF value 24. Another method is the minimum
morning prebronchodilator PEF over 1 week, expressed
as a percent of the recent best (Min%Max)25 (Figure 5-3).
This latter method has been suggested to be the best PEF
index of airway lability because it requires only a oncedaily reading, it correlates better than any other index with
airway hyperresponsiveness, and the calculation is simple25.
A diurnal variation in PEF of more than 20 percent is
considered to be diagnostic of asthma, the magnitude of
the variability being broadly proportional to disease severity
(Figure 1-6)24. However, it should be noted that in mild
intermittent asthma or in severe intractable disease,
variability in PEF may not be present or may be lost. In
more severe asthma, diurnal variation and reversibility
may not be a feature until after a trial of glucocorticosteroids.
Even then, the more severe intransigent forms of the
disorder may take many weeks of treatment before
reversibility becomes apparent.
By using a combination of regular symptom recording and
PEF measurement, patients can be provided with
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treatment plans that are responsive to asthma severity,
and the course of asthma can be effectively monitored 26.
Furthermore, it is conceivable that a patient's adherence to
treatment may be enhanced by observing objectively
his/her responses to therapy.
Although long-term PEF monitoring for most patients
with persistent asthma can be valuable and may be
ideal, this is not always possible for reasons of cost,
cooperation, and availability of peak flow meters.
However, short-term monitoring is particularly
recommended for establishing a diagnosis, identifying
possible environmental triggers, and evaluating changes
in therapy. Long-term monitoring is particularly
recommended for those patients with severe asthma, for
those with poor perception of severity, and for those who
have ever been hospitalized.
PEF measurement may be of use not only in establishing
a diagnosis of asthma and assessing its severity but also
in uncovering an occupational cause for asthma. When
used in this way, PEF should be measured more
frequently than twice daily and special attention paid to
changes occurring inside and outside the workplace 27.
If, in the presence of infrequent symptoms, these tests
fail to support a diagnosis of asthma, it is usually advisable
to maintain surveillance with periodic reevaluation until
the diagnostic situation becomes clearer. In these
circumstances, the health care professional should take
special consideration of the patient's family history, age,
and asthma triggers before deciding on a diagnostic or
therapeutic course of action. When there is doubt, a trial
of treatment with short-acting 2-agonists as needed and
inhaled glucocorticosteroids is considered one of the
surest ways of establishing a diagnosis of asthma,
especially if combined with PEF monitoring. A clear
knowledge of the degree of lung dysfunction (such as with
daily measurements of PEF) over a period of time not only
offers the opportunity for detecting environmentally related
causes of the asthma but also provides the criteria for
assessing asthma severity and environmental influences,
and for observing the response to treatment.
The clinician must always feel confident that the diagnosis
of asthma is fully established because the consequences
for the patient are considerable and frequently lifelong.
The requirements for diagnostic confirmation in patients
presenting with severe symptoms and gross lung
dysfunction differ from those for asymptomatic patients.
Airway hyperresponsiveness. For patients with
symptoms consistent with asthma, but normal lung
function, measurements of airway responsiveness to

methacholine, histamine, or exercise challenge may help
establish a diagnosis of asthma28. These measurements
are sensitive for a diagnosis of asthma, but have low
specificity 29. This means that a negative test can be useful
to exclude a diagnosis of persistent asthma, but a positive
test does not always mean that a patient has asthma.
This is because airway hyperresponsiveness has been
described in patients with allergic rhinitis30 and in those
with airflow limitation caused by conditions other than
asthma, such as cystic fibrosis31, bronchiectasis, and
chronic obstructive pulmonary disease32.
Measuring Noninvasive Markers of
Airway Inflammation
The evaluation of airway inflammation associated with
asthma may be undertaken by examining spontaneously
produced or hypertonic saline-induced sputum for
eosinophils and metachromatic cells33. In addition, levels
of exhaled nitric oxide (NO)34 or carbon monoxide (CO)35
have been suggested as noninvasive markers of airway
inflammation in asthma. Levels of exhaled NO and CO
are elevated in people with asthma (who are not taking
inhaled glucocorticosteroids) compared to people without
asthma, yet these findings are not specific for asthma.
Neither sputum eosinophilia nor exhaled gases has yet
been evaluated prospectively as an aid in asthma
diagnosis. There is a need to develop further noninvasive
discriminate measurements of airway inflammation.
Measurements of Allergic Status
The presence of an allergic component in asthma can be
identified by skin testing or measurement of specific IgE in
serum. While these tests add little to the diagnosis of
asthma, they can help in identifying its risk factors or
triggers so that appropriate environmental control
measures can be recommended. Deliberate provocation
of the airways with a suspected allergen or sensitizing
agent may also be helpful in establishing causality,
especially in the occupational setting27, but is not routinely
recommended, because it is not often useful in
establishing a diagnosis and on the grounds of safety.
Skin tests with allergens represent the primary diagnostic
tool in determining atopic status. Prick tests are the
most commonly used for diagnostic purposes. Their
characteristics–simplicity, rapidity of performance, low
cost, and high sensitivity–explain their key position.
However, when improperly performed, skin tests can lead
to falsely positive or negative results. Measurement of
specific IgE in serum does not surpass skin tests and is
more expensive. The main limitation of methods to assess
allergic status is that a positive test does not necessarily
DIAGNOSIS AND CLASSIFICATION
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mean that the disease is allergic in nature, as some
individuals have specific IgE antibodies without any
symptoms. The relevant exposure and its relation to
symptoms must be confirmed by the patient history.
Measurement of total IgE in serum has no value as a
diagnostic test for atopy.

PARTICULARLY DIFFICULT
DIAGNOSTIC GROUPS
In this section emphasis is given to the difficult problems in
diagnosing asthma in children, in the elderly, in relation to
occupational exposure to risk factors, in seasonal asthma,
and in cough variant asthma. For these patient groups
measurements of airflow limitation and variability are
extremely useful for establishing a diagnosis of asthma.
Childhood Asthma
Diagnosis of asthma in children can present a particularly
difficult problem, largely because episodic wheezing and
cough are among the most common symptoms
encountered in childhood illnesses, particularly in children
under 3 years old3. Although health care professionals are
increasingly encouraged to make a positive diagnosis of
asthma whenever recurrent wheezing, breathlessness,
and cough occur (particularly if these symptoms occur at
night and in the early morning), the disorder’s underlying
process may be different in infants than in older children
and adults36. The use of the label “asthma” to describe
such children has important clinical consequences. It
implies a syndrome in which there is airway inflammation
and for which there is a specific protocol of management.
The younger the child, the greater the likelihood that an
alternative diagnosis may explain recurrent wheeze.
Alternative causes of recurrent wheezing in infancy
include cystic fibrosis, recurrent milk inhalation, primary
ciliary dyskinesia syndrome, primary immune deficiency,
congenital heart disease, congenital malformation
causing narrowing of the intrathoracic airways, and
foreign body aspiration. Features such as a neonatal
onset of symptoms, associated failure to thrive, vomitingassociated symptoms, and focal lung or cardiovascular
signs all suggest an alternative diagnosis and indicate the
need for further investigations, such as a sweat test to
exclude cystic fibrosis, measurements of immune function,
and reflux studies. Chest radiography is an important
diagnostic test to exclude such alternative causes of
wheezing.
Among those children in whom an alternative diagnosis
has been excluded, there is the possibility that recurrent
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wheezing does not have a uniform underlying pathogenesis3.
Nonetheless, there are two general patterns of wheezing
in infancy. Some infants who have recurrent episodes of
wheeze associated with acute viral respiratory infections,
often with a first episode in association with respiratory
syncytial virus bronchiolitis, come from nonatopic families
and have no evidence of atopy themselves37,38. These
infants usually outgrow their symptoms in the preschool
years and have no evidence of subsequent asthma,
though they may have minor defects of lung function
and airway hyperresponsiveness. This syndrome may
have more to do with airway geometry than airway
inflammation39, and thus may differ mechanistically from
the more established chronic inflammatory condition that
underlies asthma in older children and adults.
Other infants with asthma have an atopic background
often associated with eczema and develop symptoms later
in infancy that persist through childhood and into adult
life40. In these children, characteristic features of airway
inflammation can be found even in infancy. However,
there are no practical, clinical tests that can be done to
establish the presence of airway inflammation. Also,
there are no clear markers to predict the prognosis for an
individual child. However, in young children with frequent
wheezing, a parental history of asthma along with the
presence of other atopic manifestations in the child are
significantly associated with the presence of asthma at
age 641. The onset of wheeze at an early age (under 2
years) is a poor predictor of whether asthma will persist
in later childhood3,37,38.
It is likely that the relationship between wheezing
associated with recurrent viral infections and the later
development of persistent asthma requires further study.
Not only are the etiological mechanisms of asthma in
childhood unclear, but there is also considerable
reluctance on the part of doctors to establish a diagnosis
and, therefore, to initiate appropriate therapy. Because
lower respiratory tract symptoms similar to symptoms of
asthma are so common in childhood (and frequently occur
in association with upper respiratory tract symptoms),
often either a correct diagnosis is not made or an
inappropriate diagnosis is given, thereby depriving the
child of antiasthma medication. Although in these young
children there is the possibility of overtreatment, the
episodes of wheezing may be foreshortened and reduced
in intensity by the effective use of anti-inflammatory
medications and bronchodilators rather than antibiotics.
It is for this reason that health care professionals are
encouraged to use the word “asthma” rather than other
terminology to describe recurrent viral-associated
wheezing in early childhood.
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Asthma in all age groups may present only as repeated
coughing, especially at night, with exercise, and with viral
illness, but these are particularly common patterns of
presentation of the disease in childhood. The presence of
recurrent nocturnal cough in an otherwise healthy child
should raise asthma as a probable diagnosis.
In children under the age of 5, the diagnosis of asthma
has to be based largely on clinical judgment and an
assessment of symptoms and physical findings. Because
the measurement of airflow limitation and airway hyperresponsiveness in infants and small children requires
complex equipment and is difficult42, these measurements
can only be recommended as a research tool. A trial of
treatment is probably the most confident way to make a
diagnosis of asthma in children (and in many adults as
well). Prognostic features include a family history of
asthma or eczema and the presence of eczema in a young
child with respiratory symptoms38. Children 4 to 5 years
old can be taught to use a PEF meter and obtain reliable
readings. However, unless there is careful parental
supervision of when and how the measurements are
made, PEF recording in childhood can be unreliable43.
The use of diary cards to record symptoms, PEF, and
treatment has proved an invaluable part of asthma
management strategies.
Some children with asthma present only with exerciseinduced symptoms. In this group, or when there is doubt
over the presence of mild asthma in a child, exercise
testing is helpful. A 6-minute running protocol is easily
performed in clinical practice. When used in conjunction
with measurements of airflow limitation (FEV1 or PEF),
this can be most helpful in establishing a firm diagnosis of
asthma44, especially if the cough produced by the exercise
is similar to that occurring spontaneously at night.
Asthma in the Elderly
A group of patients in which the diagnosis of asthma is
often not made or is missed is the elderly45. Although lung
damage from smoking or extensive exposure to inhaled
environmental insults results in such diseases as
bronchitis, emphysema, or fibrosing lung disease in this
age group, it is now becoming increasingly recognized
that undiagnosed asthma is a frequent cause of treatable
respiratory symptoms. A further complicating factor is the
difficulty that some older people have in performing lung
function tests, including PEF. This means that making a
diagnosis of asthma or chronic bronchitis based purely on
symptoms is fraught with difficulties.
Late-onset asthma occasionally occurs in association
with vasculitis and marked eosinophilia (Churg-Strauss

syndrome). In the older patient, longstanding asthma
may enter a severe destructive phase associated with
allergic bronchopulmonary aspergillosis. Characteristically,
however, late-onset asthma is not associated with
evidence for specific allergen sensitization.
Later in life, smoking and elevated serum IgE levels
appear to be independent determinants of chronic airflow
limitation, although they may interact46. This has led to a
growing body of opinion that chronic obstructive pulmonary
disease (COPD), associated with a long history of
smoking, may have an important inflammatory component
that is responsive to anti-inflammatory drug intervention,
thus blurring the boundary between asthma and other
forms of obstructive lung disease47. When doubt exists, a
trial of oral glucocorticosteroids in which a greater than 12
percent improvement in FEV1 or 15 percent improvement
in PEF occurs, accompanied by improvement in symptoms
and reduced bronchodilator requirement, usually confirms
asthma as a cause of chronic respiratory symptoms.
The elderly are susceptible to episodes of wheezing,
breathlessness, and cough caused by left ventricular
failure (sometimes mistakenly labeled cardiac asthma)45.
The presence of increased symptoms with exercise and at
night may add to the diagnostic confusion. A careful
history and physical examination looking for features of
ischemic heart disease and cardiac dysfunction, together
with an ECG and chest x ray usually clarify the picture, but
if after this doubt still persists, a trial of diuretic treatment
is helpful.
Not only is the diagnosis of asthma difficult in the elderly,
but the assessment of severity also presents a particular
problem because the perception of symptoms and their
severity is reduced in this age group when compared to
young adults and also as a consequence of lifestyle
adaptation.
Occupational Asthma
Asthma acquired in the workplace is a diagnosis that is
frequently missed unless the health care professional is
made aware of the possibility. Many inhalant chemicals
are now known to produce asthma in the occupational
environment (Figure 3-4). They range from highly reactive
small molecular weight chemicals such as isocyanates,
to known immunogens such as platinum salts, as well
as to complex plant and animal biological products.
Because of its insidious onset, occupational asthma is
often misdiagnosed as chronic bronchitis or some form of
COPD and is therefore either not treated at all or treated
inappropriately. The diagnosis requires a defined
occupational history, especially in relation to exposure to
DIAGNOSIS AND CLASSIFICATION
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Figure 5-4. Overview of Lung Diseases
LUNG DISEASES
consist of
INFECTIONS
Simple colds, bronchiolitis, pneumonia, tuberculosis,
and HIV/AIDS and related opportunistic infections

Cough Variant Asthma

and
OBSTRUCTIVE DISEASES

RESTRICTIVE DISORDERS

Localized
Vocal cord paresis
Laryngeal carcinoma
Tracheal carcinoma
Bronchial carcinoma
Foreign bodies
Bronchopulmonary dysplasia

Lung disease
Extrinsic allergic alveolitis
Sarcoidosis
Fibrosing alveolitis
Asbestosis
Eosinophilic pneumonia

Generalized
Chronic obstructive
pulmonary disease
Asthma
Obliterative bronchiolitis
Cystic fibrosis
Bronchiectasis

aeroallergens. Examples include birch50, grass51,
Alternaria52, and ragweed pollens53. Seasonal asthma is
usually associated with allergic rhinitis. This type of
asthma may occur only intermittently, with the patient
being entirely asymptomatic between seasons.
Alternatively, it may occur as a seasonal worsening of
asthma symptoms in a patient with persistent asthma.

Pleural disease
Pleural effusion
Pneumothorax
Chest wall deformity
Kyphoscoliosis
Respiratory muscle weakness

Another group of patients whose asthma can sometimes
be missed are those with cough variant asthma54. These
patients have chronic cough as their principal, if not only,
symptom. Frequently this occurs at night; consequently
evaluations during the day can be normal. For these
patients, documentation of variability in lung function or of
airway hyperresponsiveness, and possibly a search for
sputum eosinophils, are particularly important. Within this
group are patients who cough and have sputum
eosinophils but who also have normal indices of lung
function when assessed by spirometry and airway
hyperresponsiveness55.
Some patients with hypertension treated by angiotensinconverting-enzyme (ACE) inhibitors, or patients with
gastroesophageal reflux, postnasal drip, or chronic
sinusitis, may develop a cough that resembles cough
variant asthma56.

Subdiaphragmatic problems
Obesity
Ascites

sensitizing agents; absence of asthma symptoms before
beginning employment; and a documented relationship
between development of symptoms at the workplace and
reduction of these on withdrawal from the workplace. A
confirmation of occupational asthma may be successfully
achieved by lung function measurement, such as serial
measurement of PEF at work and away from work
(single measurements are less sensitive than serial
measurements), and specific bronchial provocation
testing48. The increasing recognition that occupational
asthma can persist, or continue to deteriorate, even in the
absence of continued exposure to the offending agent49,
emphasizes the need for an early diagnosis, appropriate
strict avoidance of further exposure, and pharmacologic
intervention.

DIFFERENTIAL DIAGNOSIS
Asthma is one of the most common causes of respiratory
symptoms, but it is only one cause of lung disease (Figure
5-4). An important step in ensuring diagnosis of asthma is
the demonstration of reversible and variable airflow
limitation, preferably by spirometry.
Although in children both asthma and acute respiratory
infections produce wheezing as a consequence of
widespread airway obstruction, respiratory symptoms may
also arise from localized airway obstruction and inhaled
foreign bodies57, possibilities that must always be
considered in the differential diagnosis (Figure 5-5).
Another diagnosis to consider in both children and adults
is pseudoasthma, most often caused by vocal cord
dysfunction58. In adults, asthma superimposed on COPD
is a common problem in past or present smokers.

Seasonal Asthma

CLASSIFICATION OF ASTHMA

In some sensitized individuals, asthma may be
exacerbated by seasonal increases in specific

Asthma may be classified on the basis of etiology,
severity, and pattern of airflow limitation.
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Figure 5-5. Differential Diagnosis of
Obstructive Airway Disease

Etiology
Many attempts have been made to classify asthma
according to etiology, particularly with regard to
environmental sensitizing agents. Such a classification is,
however, limited by the existence of patients in whom no
environmental cause can be identified. Despite this, an
effort to identify a specific environmental cause for asthma
in an individual patient should be part of the initial clinical
assessment, because it enables the use of avoidance
strategies in asthma management.
Severity

Printed with permission from Dr. Martyn R. Partridge.

Figure 5-6. Classification of Asthma Severity by
Clinical Features Before Treatment
STEP 1: Intermittent
Symptoms less than once a week
Brief exacerbations
Nocturnal symptoms not more than twice a month
• FEV1 or PEF ≥ 80% predicted
• PEF or FEV1 variability < 20%
STEP 2: Mild Persistent
Symptoms more than once a week but less than once a day
Exacerbations may affect activity and sleep
Nocturnal symptoms more than twice a month
• FEV1 or PEF ≥ 80% predicted
• PEF or FEV1 variability 20-30%
STEP 3: Moderate Persistent
Symptoms daily
Exacerbations may affect activity and sleep
Nocturnal symptoms more than once a week
Daily use of inhaled short-acting 2-agonist
• FEV1 or PEF 60-80% predicted
• PEF or FEV1 variability > 30%
STEP 4: Severe Persistent
Symptoms daily
Frequent exacerbations
Frequent nocturnal asthma symptoms
Limitation of physical activities
• FEV1 or PEF ≤ 60% predicted
• PEF or FEV1 variability > 30%

Conventional assessments of asthma severity have
combined assessments of symptoms, amounts of
2-agonist used to treat symptoms, and lung function
(Figure 5-6). An assessment of asthma based on clinical
or symptom indices of disease severity over the preceding
year has been shown to relate to pathological indices of
airway inflammation59. Both the level of airflow limitation
and its variability enable asthma to be subdivided by
severity into four steps: Intermittent, Mild Persistent,
Moderate Persistent, and Severe Persistent. This type of
asthma classification, based on severity, is important when
decisions must be made about management at the initial
assessment of a patient. This is because asthma therapy
involves a stepwise approach in which the level of therapy
is increased as the severity of the asthma increases.
The severity of a patient’s asthma may be classified into
one of these four steps based on the clinical features
present before treatment is begun (Figure 5-6). When the
patient is already on treatment, the classification of
severity should be based on the clinical features present
and the step of the daily medication regimen that the
patient is currently on60 (Figure 5-7). Thus, a patient with
ongoing symptoms of mild persistent asthma, despite
being on the appropriate maintenance treatment for this
step, should be regarded as having moderate persistent
asthma. Similarly, a patient with ongoing symptoms of
moderate persistent asthma, despite being on the
appropriate maintenance treatment for this step, should be
regarded as having severe persistent asthma. Thus, the
combination of the current level of symptoms and the
current maintenance treatment step should enable the
establishment of the patient's asthma severity and the
corresponding appropriate maintenance treatment. Once
asthma control is achieved and maintained for a sufficient
time, then a reduction in therapy should be tested. If
control is maintained, then the patient should be
reclassified according to the new maintenance treatment.
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Figure 5-7. Classification of Asthma Severity by Daily Medication Regimen and Response to Treatment
Current Treatment Step*

Step 1: Intermittent

Step 2: Mild Persistent

Patient Symptoms and Lung Function on Current Therapy

Step 1: Intermittent
Symptoms less than once a week
Brief exacerbations
Nocturnal symptoms not more than twice a month
Normal lung function between episodes

Intermittent

Mild Persistent

Moderate Persistent

Mild Persistent

Moderate Persistent

Severe Persistent

Moderate Persistent

Severe Persistent

Severe Persistent

Severe Persistent

Severe Persistent

Severe Persistent

Step 2: Mild Persistent
Symptoms more than once a week but less than once a day
Nocturnal symptoms more than twice a month but less
than once a week
Normal lung function between episodes
Step 3: Moderate Persistent
Symptoms daily
Exacerbations may affect activity and sleep
Nocturnal symptoms at least once a week
60% < FEV1 < 80% predicted OR
60% < PEF < 80% of personal best

Step 3: Moderate Persistent

Level of Severity

Step 4: Severe Persistent
Symptoms daily
Frequent exacerbations
Frequent nocturnal asthma symptoms
FEV1 ≤ 60% predicted OR
PEF ≤ 60% of personal best
*Treatment as described in Chapter 7, Part 4A, Figure 7-5.

The severity of acute asthma exacerbations is often
underestimated by patients, their relatives, and their health
care professional. The reasons for this are complex, but
include a failure to use measurements of lung function for
assessment. If severe asthma exacerbations are not
recognized and treated appropriately, such exacerbations
can be fatal61. It is important to recognize that any patient
with asthma, however mild on a chronic basis, may have a
severe acute asthma exacerbation. Specific factors have
been identified that are associated with a higher risk of
asthma mortality62. These include a previous history of
life-threatening acute attacks, hospitalization within the
previous year, psychosocial problems, a history of
intubation for asthma, recent reductions or cessation of
glucocorticosteroid therapy, and noncompliance with
recommended medical therapy.

and has therapeutic implications. Intermittent asthma may
be defined as the presence of occasional episodes of
respiratory symptoms and PEF reductions (in the last year)
with normal PEF and normal or near-normal airway
responsiveness in between episodes. By contrast,
persistent asthma is characterized by daytime and
nocturnal PEF variability, frequent symptoms, and airway
hyperresponsiveness. Some patients with longstanding
persistent asthma with an irreversible component to their
disease fail to achieve normal lung function despite intensive
therapy with glucocorticosteroids. The term “brittle asthma”
is sometimes used to describe patients with airway
hyperresponsiveness and extreme day-to-day variability in
airway obstruction. These patients are particularly at risk
for sudden, severe, and life-threatening exacerbations.

Time Trends of Airflow Limitation
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