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Summary

The 2008 BTS/SIGN British Guideline on the management of asthma provides comprehensive updated evidence-based guidance on
asthma management for healthcare professionals. This primary care-focussed summary has been produced to aid dissemination and
implementation of the key guideline messages into primary care. The section on diagnosis emphasises the new integrated symptom-
based approach with clinicians using their deductive skills to determine the probability that the patient has asthma. The various tools used
for monitoring asthma are discussed. There are sections on both non-pharmacological and pharmacological management of chronic
asthma in adults and children. Treatment options for children are subdivided into the under-5s and children aged 5-12 years. Poor asthma
control is manifested by exacerbations and acute asthma. Personalised asthma action plans for guided self management should be
provided and used when levels of asthma control change. There are sections on difficult asthma and the treatment of exacerbations and
acute severe asthma. Various outcome measures for auditing the quality of asthma care are discussed.       
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Introduction
Paul Stephenson
The 2008 British Guideline on the management of asthma from
the British Thoracic Society (BTS) and the Scottish Intercollegiate
Guidelines Network (SIGN), published in Thorax,1 provides
updated, comprehensive, evidence-based guidance on asthma
management for all healthcare professionals. 

The first collaborative BTS/SIGN guideline was published in
2003. The 2008 guideline references literature published up to
March 2007, and contains a completely rewritten section on the
diagnosis of asthma as well as updated sections throughout. As
before, levels of evidence in the new guideline range from Level
1++ (high quality meta-analyses, systematic reviews of randomised
controlled trials (RCTs), or RCTs with a very low risk of bias) to Level
4 (expert opinion). Grading of recommendations ranges from
Grade A (at least one meta-analysis, systematic review, or RCT
rated as 1++) to Grade D (evidence level 3 or 4, or extrapolated
evidence from studies rated as 2+). 

The BTS and SIGN have worked in collaboration with many
other UK professional bodies, including the General Practice
Airways Group (GPIAG), to develop the 2008 guideline. The
development process and methodology has been systematic,
rigorous and extensive – clear evidence of dedicated input by the
Executive and Steering Group, the contributing committees,
authors and reviewers.

However, whatever the nature of guidelines – be they
national,1 global,2 disease-specific,1-3 integrated,3-6 primary care-
based,3-6 intended for resource-rich1,2,3,5 or for resource-poor3-6

settings – dissemination and implementation is the crucial
step.1,2,4,7,8 In most countries, primary care clinicians treat the vast
majority of patients with asthma and other chronic respiratory
diseases.9,10 The GPIAG has been represented on many of the 2008
BTS/SIGN guideline working groups – including the dissemination
group – and has liaised closely with the BTS/SIGN Executive
regarding dissemination and implementation of the key guideline
messages into primary care. This summary should therefore be
invaluable to all GPs and primary care respiratory nurses in
implementing the 2008 guideline.

Diagnosis of asthma in adults and children
Mark L Levy
Diagnosis in primary care
The first step of management is to establish the diagnosis. Given
the nature of primary care, with fairly short consultations during
which patients can present multiple unrelated and undiagnosed
symptoms, GPs often have to consider numerous differential
diagnoses. What complicates matters is the many other tasks to be
performed during the consultation. However, in primary care there
is always the possibility of a series of consultations over time which
can help develop and refine the diagnostic process.
An integrated approach to diagnosis
The 2008 BTS/SIGN guideline approach to diagnosis1 is based on
the primary care model, focussing on the patient’s presenting

symptoms and then developing the theory and detail required to
achieve an accurate diagnosis – an integrated approach adopted
previously by the International Primary Care Respiratory Group
(IPCRG).4,5 The diagnosis of asthma is based on the clinical history
and subsequent findings, complicated further by the absence of
standardised diagnostic tests; “there is no standardised definition
of the type, severity or frequency of symptoms, nor of the findings
on investigation”.1 The guideline therefore encourages clinicians
to use their knowledge and deductive skills to determine the
‘probability’ of someone having asthma when they present with
symptoms.  
Principles underlying assessment of asthma control 
These diagnostic principles also underpin the assessment of
asthma control. Tools and instruments included in the diagnosis
section of the 2008 guideline (as is also the case with the GINA
guideline2) can be used to assess asthma control; this is an area of
considerable research interest.11 Furthermore, there has been
considerable interest in the literature on providing patients with
information on the levels of control they can expect from their
management, since many patients are resigned to the effects of
poor asthma control.12

Assessing the probability of a diagnosis of asthma
Accuracy is clearly essential and this explains the focus of the new
diagnostic approach: “wherever possible, try to obtain objective
confirmation of the diagnosis”.1 Thus, the guideline encourages
clinicians to refine their diagnostic hypothesis by weighing up the
features that influence the probability of asthma. This novel
pragmatic approach differs from the traditional advice that
clinicians should rigidly diagnose asthma according to set
parameters. 

After initial assessment and consideration of the patient’s
history, physical examination and investigations, three levels of
diagnostic probability are recommended in adults and children.
Subsequent treatment and investigations are then based on the
likelihood of asthma.

The three levels are:
• High probability – diagnosis of asthma likely
• Intermediate probability – diagnosis uncertain
• Low probability – diagnosis other than asthma likely
The approach in children and adults differs in some respects.

These are summarised in Figures 1 and 2. 
For clinicians to use this process in practice, a working

knowledge of the information in Tables 1-5 helps in understanding
the clinical, epidemiological features, and other factors which can
determine the level of probability that the patient has asthma.
Where these differ for adults and children, this is indicated. 

One of the commonest questions asked by parents is, “Will
my child grow out of their asthma?” Possible responses and the
theory underlying these are provided in Table 3.

In adults and children with a high probability of asthma
the 2008 guideline advises treatment and (most importantly)
follow-up review to assess the response and level of control – i.e.
the use of treatment as a diagnostic tool. 
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In those with a low probability of asthma other diagnoses
should be considered carefully. In children, particularly those
aged under five, consider cystic fibrosis, congenital disorders,
gastro-oesophageal reflux and bronchiectasis; referral to a
respiratory specialist is advised.13 In adults, the main differential
diagnoses are cardiovascular, gastrointestinal, hyperventilation,
vocal cord dysfunction, COPD, bronchiectasis, and lung cancer.

In children and adults with an intermediate probability of
asthma, watchful waiting with follow-up is advised, with or
without a trial of treatment, all depending on the severity of
symptoms. In those patients with an intermediate or low
probability of asthma, or those with a high probability who do
not respond to therapy, further investigations and specialist
referral may be indicated. 
Occupational asthma
Only a minority of the estimated 15% of adults with an
occupational cause for their asthma are recognised, and primary
care clinicians should consider the possibility of occupational
asthma especially in patients in high risk occupations such as
paint spraying, industrial baking, nursing, welding and in timber
workers. Any adult with late onset asthma or recurrence of
childhood symptoms should be asked if their symptoms improve
when away from work – asking about symptoms solely at work
will overlook patients whose occupational asthma develops after
some hours’ delay. The best screening questions are:

“Are you better on days away from work?”
“Are you better on holiday?”
These questions are non-specific, but positive answers indicate

the possibility of occupational asthma. If so, significant peak
expiratory flow (PEF) variability on a 4-hourly chart (both at work
and away from work) will assist in establishing the diagnosis.

PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org

More than one of the following symptoms:
• Wheezing
• Cough
• Difficulty breathing
• Chest tightness

Particularly if: 
• Frequent and recurrent
• Worse during the night and early morning
• Triggers (exposure to):

– exercise
– animals
– damp / cold air
– emotions or laughter
– Occur apart from colds

• History of an atopic disorder
• Family history of atopy or asthma
• Widespread wheeze on auscultation
• Improvement on therapy

Table 1: Clinical features that increase the probability of
asthma in children [reproduced with permission].

Trial of asthma
treatment

HIGH PROBABILITY:
diagnosis of asthma

likely

Clinical assessment

INTERMEDIATE
 PROBABILITY:

diagnosis uncertain
or poor response to
asthma treatment

LOW PROBABILITY:
other diagnosis

likely

Consider tests of
lung function

and atopy

Consider referral

Investigate/treat
other condition

Response? Response?

Yes No

Continue
treatment
and find
minimum

effective dose

Assess compliance
and inhaler technique.

Consider further
investigation

and/or referral

YesNo

Continue
treatment

Further investigation.
Consider referral

+VE -VE

Figure 1: Flow diagram showing the diagnostic process
in children in relation to the initial clinical assessment
and probability of asthma [reproduced with permission].

Trial of
treatment

HIGH PROBABILITY:
diagnosis of asthma

likely

Clinical assessment including spirometry
(or PEF if spirometry not available)

INTERMEDIATE
 PROBABILITY:

diagnosis uncertain

LOW PROBABILITY:
other diagnosis

likely

Investigate/treat
other condition

Response? Response?

Yes No

Continue
treatment

Assess compliance
and inhaler technique.

Consider further
investigation

and/or referral

YesNo

Continue
treatment

Further investigation.
Consider referral

Presentation with suspected asthma

FEV1/FVC
<0.7

FEV1/FVC
>0.7

Figure 2: Flow diagram showing the diagnostic process
in adults in relation to the initial clinical assessment and
probability of asthma [reproduced with permission].
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Specialist assessment for patients with suspected occupational
asthma is mandatory.1,2,14-18 

Further diagnostic investigations
Lung function: Normal lung function in asymptomatic patients
does NOT necessarily rule out a diagnosis of asthma. Determining
the variability of airflow limitation is important, since it is key to
both the initial asthma diagnosis and recognition of poor asthma
control which requires intervention.
• In older children and adults, the variability of lung function

measurements combined with trials of treatment may help
increase the probability of asthma diagnosis. 

• Spirometry: An improvement in forced expiratory volume in
one second (FEV1) of over 12% from baseline in children, and
over 400ml in adults, indicates reversible airflow obstruction
and supports the diagnosis of asthma. 

• Peak expiratory flow: No data is available for acceptable
levels of variability of PEF in children. Therefore clinicians need
to make a clinical judgement on the significance of PEF change
from baseline or after bronchodilators. In adults, asthma is
likely if the PEF variability is over 20% and 8% in the case of
four or two readings a day, respectively. Therefore, a chart with

two readings a day, showing variability over 8%, strongly
implies asthma in adults with a suggestive history.1

• Allergy tests: Positive skin tests, blood eosinophilia (>4%) and
raised sIgE to cat, dog or house dust mite, increase the
probability of asthma in a child over five years with wheeze.

• Chest X-rays are indicated in adults and children with severe
disease or clues to other conditions than asthma.1,5

• Tests of airway hyper-responsiveness, including challenge
tests, eosinophilic airway inflammation, induced sputum
differential eosinophil count, or the fraction of exhaled nitric
oxide (FeN0), are currently outside the domain of primary care,
apart from a few specialised general practices.19 Specialist
referral is required if these tests are needed. 

• Exercise testing in children, where significant reduction in PEF
before and after six minutes of running may help increase the
likelihood that a patient has asthma.

Monitoring asthma 
The new guideline has included monitoring in the diagnosis
section.1 Monitoring facilitates the diagnostic process by
determining patients’ response to treatment, reinforcing or
reducing the probability of asthma, while also providing clinicians

PRIMARY CARE RESPIRATORY JOURNAL
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More than one of the following symptoms:

• Wheeze

• Breathlessness

• Cough

• Chest tightness

Particularly if: 

• Worse at night or the early morning

• Triggers (exposure to):

– exercise

– animals

– damp / cold air

– aspirin/beta blockers

• History of atopic disorder

• Family history of atopy/asthma

• Widespread wheeze on auscultation

• Unexplained low FEV1 or PEF readings

• Unexplained peripheral blood eosinophilia 

Table 4: Clinical features that increase the probability of
asthma in adults [reproduced with permission].

• Symptoms with colds only – no interval symptoms

• Isolated cough – no wheezing

• Moist cough

• Dizziness, light headedness, peripheral tingling

• Repeated normal chest examination when symptomatic

• Normal lung function (PEF/Spirometry) when symptomatic

• No response to a trial of asthma therapy

Table 2 : Clinical features that lower the probability of
asthma in children [reproduced with permission].

• Chronic productive cough in the absence of wheeze/breathlessness

• Dizziness, light headedness, peripheral tingling

• Repeated normal chest exam when symptomatic

• Normal lung function (PEF/spirometry) when symptomatic

• Voice disturbance

• Symptoms with URTIs only

• > 20 pack years smoking 

• Cardiac disease

• Normal lung function when symptomatic

Table 5: Features that lower the probability of asthma in
adults [reproduced with permission].

• Age: the earlier the onset of wheeze, the better the prognosis. Most 

children presenting under two years of age will ‘grow out’ of their 

asthma

• Gender: boys are more likely to suffer from pre-pubertal asthma than 

girls; they are also more likely to grow out of wheezing during 

adolescence than girls

• Severity: frequent severe wheezing – usually persists

• Positive tests for atopy increase the likelihood of developing asthma, 

these include:-

- Positive skin prick tests in wheezy children

- Specific IgE to wheat, egg white, House Dust Mite and  cat

- A raised eosinophil count

• Co-existent atopy and illnesses like rhinitis and eczema increases the risk 

of developing asthma which is independent of age

• Family history of atopy: one of the strongest predictors or risk factors for 

children developing asthma, particularly if the mother is atopic 

• Abnormal lung function and increased airway hyper-responsiveness in 

childhood are both associated with asthma in later life.

Table 3 : Factors that are associated with a high or low
risk of developing persisting wheeze or asthma through
childhood [reproduced with permission].
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and patients with information to underpin treatment and/or
referral decisions. Various tools, some validated, are listed,
together with their indications, interpretation and sources, most
with the aim of reducing underestimation of patients’ symptoms
or levels of control1,20,21 (Box 1). These include composite symptom
and quality of life scores, lung function tests, exacerbations,
inhaler technique and compliance assessment systems. Clinicians
are advised to use some of these in day-to-day practice,1

particularly the composite symptom questionnaires such as the (as
yet unvalidated) RCP 3 questions22 (see Box 2) and the Asthma
Control Test (ACT) questionnaire. 

Management of chronic asthma
Non-pharmacological management
Hilary Pinnock 
Allergen avoidance and dietary supplements
Primary care clinicians are familiar with requests for advice on
allergen avoidance, dietary measures and supplements that
patients hope will improve their asthma. However, the 2008
BTS/SIGN guideline assesses most of the popular non-
pharmacological interventions as ‘unproven’ because of the
limited evidence base.1 There are two main exceptions: smoking is
associated with wheezing in infancy and persistent asthma in
adult life, so that smoking cessation not only benefits the smoker
but also reduces the impact of passive smoking on members of the
family; and weight reduction has been shown to improve asthma
symptoms in obese patients. The only other intervention with
sufficient evidence to support a Grade C recommendation is
breast feeding for at least four months which, apart from general
health benefits, may protect against early onset of asthma.  

House dust mite (HDM) allergen is a recognised trigger for
asthma symptoms, but reducing levels of HDM alone does not
confer measurable improvement in asthma control. Patients
should be aware of this before they embark on complex, and
often expensive, avoidance strategies.23-25 Similarly, dietary
manipulation (e.g. supplements of magnesium, selenium, fish
oils, anti-oxidants, probiotics) are of unproven value.1

Complementary therapies
The Buteyko breathing technique controls hyperventilation and
reduces asthma symptoms, but with no effect on lung function.1 Yoga
can reduce bronchial hyperreactivity.1 There is no evidence to support
acupuncture, ionisers, homeopathy or Chinese herbal therapies.
Occupational asthma
A diagnosis of occupational asthma has significant implications for
the patient, and GPs may have an important supportive role.
Prompt removal from the allergen is critical since prolonged
exposure worsens the prognosis.1,14-18 Employers have a legal
obligation to ‘prevent or adequately control exposure‘ to
respiratory allergens, and the Health and Safety Executive provides
advice on suitable strategies;26 but in reality a third of patients with
occupational asthma face unemployment or loss of income.14-18,27

Information about Industrial Injuries Disablement Benefit is
available from the benefits agency.

Pharmacological management of chronic
asthma in adults
Mike Thomas
The aims of chronic asthma management
Guidance on the pharmacological management of chronic asthma
occupies a central position in the 2008 BTS/SIGN guideline.1 The
aim of asthma management is to achieve a very high level of
disease control (see Box 3) with minimum side effects. ‘High’
control is now defined as no symptoms and no need for rescue
medication, as opposed to the ‘minimal’ levels permitted in the
2003 guideline. There is new emphasis on recognising that each
patient will have different personal goals for their asthma
management and that some individuals wish to balance perfect
control against the potential side effects or inconvenience of
taking medication needed to achieve and maintain this. The focus
on patient-set targets recognises the need for dialogue with
patients to achieve a workable partnership, recognising their
needs and preferences as well as the ideal of perfect control. This
should result in better-informed patients who are able to make
rational decisions12 – thereby reducing poor adherence with
regular preventer therapy28 and poor outcomes.29,30

Stepwise therapy
The familiar stepwise approach is maintained (Figure 3), although
there are a number of important changes and shifts in emphasis.
The aim of pharmacological treatment remains to achieve and
maintain control by stepping up or down as appropriate. As with
the international GINA guideline,2 the level of treatment is dictated
by an assessment of control rather than by an assessment of
‘severity’ (which is difficult to assess in treated patients). The need
to check adherence, inhaler technique and trigger factor exposure
before initiating new drug therapy is stressed.

PRIMARY CARE RESPIRATORY JOURNAL
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• Spirometry

• Peak expiratory flow (PEF)

• RCP 3 Questions (see Box 2)

• Asthma Control Questionnaire

• Asthma Control Test (ACT)

• Mini Asthma Quality of Life Questionnaire (AQLQ)

• Airway responsiveness

• Exhaled nitric oxide (FeNO)

• Sputum eosinophil differential count 

Box 1.  Tools used to assess and measure asthma control1

In the last week (or month): 

• Have you had difficulty sleeping because of your asthma symptoms 

(including cough?)

• Have you had your usual asthma symptoms during the day (cough, 

wheeze, chest tightness or breathlessness)? 

• Has your asthma interfered with your usual activities (e.g. housework, 

work/school etc)?

Box 2.  RCP 3 questions22
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In summary, all patients should be
prescribed short-acting β2-agonists (SABAs)
for ‘as required’ short term reliever therapy
(Step 1, mild intermittent asthma), and low to
moderate dose inhaled corticosteroids (ICS)
should be initiated in those with persistent
symptoms (Step 2, regular preventer therapy).
Add-on therapy with a trial of an inhaled
long-acting β2-agonist (LABA) as the first
choice option should be commenced if the
patient is still uncontrolled (Step 3, initial add-
on), with trials of other add-on medication
and higher dose ICS at Step 4 (persistent poor
control). Maintenance oral steroid treatment
(Step 5) should only be used under specialist
supervision.

There is greater focus on ‘stepping down’
treatment, with an equally prominent
‘downwards’ arrow in Figure 3 advising the
clinician to ‘move down to find and maintain
the lowest controlling step’. Many patients on
higher dose ICS can have their dose reduced
without loss of asthma control.31 Stepping
down (reductions in medication) can be considered in patients
who have been stable for three months, by reducing the ICS dose
(25-50% reduction each time) or by discontinuing add-on
therapy.

More detailed advice on when to ‘step up’ is also provided in
the 2008 guideline, in particular, when to start treatment with
ICS (Box 4); a patient needing to use rescue short-acting
bronchodilators more than three times a week should be
regarded as uncontrolled and ICS should be added. Any patient
using more than two SABA inhalers per month or >10 puffs per
day is at high risk (including risk of fatal or near-fatal asthma) and
in need of urgent attention.1

Regular preventer therapy: Step 2
Inhaled steroids (ICS) remain the treatment of choice for persistent
asthma. Other than ciclesonide, which may be given as once-daily
dosage, ICS should be given in twice-daily doses, although once-
daily dosing may be considered in mild stable cases.32 The starting
dose of ICS will usually be 400mcg/day for CFC-containing
beclometasone (BDP) and budesonide preparations, and
200mcg/day for fluticasone, mometasone and ultra-fine CFC-free
beclometasone preparations (due to their greater potency or
higher lung deposition). The potency equivalence for ciclesonide is
not established, although evidence suggests lower systemic and
local side effects.33 Whether different types of ICS are safer or
more effective is not clear from current evidence.

Higher ICS doses can be used as initial treatment in more
severe asthma, although previous advice to start ‘very high’ and
step down has been shown to confer no benefit and should be
abandoned.1 However, it has become clear from recent evidence
that people with asthma who smoke get less effect from ICS, and

higher doses (e.g. >1000mcg/day) may be needed due to the
patient’s smoking-related steroid resistance. Every effort should
be made to stop asthmatic patients smoking.

The guideline contains an expanded section considering the
safety profile of ICS: at doses below 800mcg/day (BDP
equivalent) there is little evidence of local or clinically significant
systemic side effects other than dysphonia and oral candidiasis.1

Some patients will be using other topical steroids (e.g. skin and
nasal preparations) and the total steroid load should be
considered and kept as low as is consistent with therapeutic
effectiveness.

Previous advice to double the dose of ICS at the time of an
exacerbation has been invalidated,1 although there is some
evidence that a five-fold increase may be of use in adults on a
low dose (200mcg/day BDP equivalent) of ICS.34 However, the
new guideline states that this policy should not be extrapolated
to patients already taking higher doses of ICS and that further
evidence is needed.
Step 3: Initial add-on
A trial of a long-acting β2-agonist (LABA) remains the add-on
treatment of choice for patients whose asthma remains uncontrolled
on ICS alone; LABAs should never be used without ICS in asthma due
to safety concerns following prospective and anecdotal studies which
showed an increase in asthmatic patients using LABAs alone.35,36

However, there is no evidence of any increased risk when a LABA is
used in conjunction with ICS for asthma.37 

The level at which add-on therapy should begin cannot be
defined completely, but all adults given a LABA should be on at
least 200mcg of BDP-equivalent ICS a day, and no patient should
be on >800mcg ICS without a prior trial of a LABA. Although the

PRIMARY CARE RESPIRATORY JOURNAL
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Patients should start treatment at the step most appropriate
to the initial severity of their asthma.  Check concordance and

reconsider diagnosis if response to treatment is unexpectedly poor

Add inhaled steroid
200-800 mcg/day*
400 mcg is an appropriate
starting dose for many
patients

Start at dose of inhaled
steroid appropriate to
severity of disease

STEP 2
Regular preventer

therapySTEP 1
Mild intermittent

asthma

Inhaled short-acting
β2-agonist as required

Consider trials of:
● increasing inhaled steroid

up to 2000 mcg/day*
● addition of a fourth drug

e.g. leukotriene receptor
antagonist, SR
theophylline, β2-agonist
tablet

STEP 4
Persistent poor control

Use daily steroid tablet
in lowest dose providing
adequate control

Maintain high dose inhaled
steroid at 2000 mcg/day*

Consider other treatments
to minimise the use of
steroid tablets

Refer patient for specialist
care

STEP 5
Continuous or frequent

use of oral steroids

* BDP or equivalent

1. Add inhaled long-acting
β2-agonist (LABA)

2. Assess control of
asthma:
● good response to

LABA
- continue LABA

● benefit from LABA but
control still inadequate
- continue LABA and
increase inhaled steroid
dose to 800 mcg/day* (if
not already on this dose)

● no response to LABA
- stop LABA and
increase inhaled steroid
to 800 mcg/day.* If
control still inadequate,
institute trial of other
therapies, leukotriene
receptor antagonist or
SR theophylline

STEP 3
Initial add-on therapy

SYMPTOMS vs TREATMENT

MOVE DOWN TO FIND AND MAINTAIN LOWEST CONTROLLING STEP

MOVE UP TO IMPROVE CONTROL AS NEEDED

Figure 3. Summary of stepwise management in adults [reproduced with
permission].
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overall effect of treating with both ICS and LABA is the same
when the ICS and LABA are given by separate or ICS/LABA
combination inhalers1,2 there is a strong argument (endorsed by
NICE) for giving these drugs as a combination ICS/LABA
combination inhaler which ensures that the LABA cannot be
taken without the ICS.1,2

The new guideline emphasises the need to strive for high levels
of asthma control, with no breakthrough symptoms or
exacerbations. A study in which the aim was to obtain ‘total control’
in patients using varying strengths of the fluticasone/salmeterol
combination inhaler showed that significantly more patients
obtained guideline-defined control2 more rapidly, and at a lower
total dose of ICS, compared to using fluticasone alone.38,39

The combination budesonide/formoterol inhaler can be used
as rescue medication (instead of a SABA) in addition to its use as
regular maintenance controller therapy (Single inhaler
Maintenance And Reliever Therapy – the ‘SMART’ regime) in
adult patients (aged 18 years and over) at Step 3 who are poorly
controlled. There is considerable evidence showing this to be an
effective2,40,41 and cost-effective42 treatment option. The SMART
regime has not yet been investigated with other combination
inhalers, and requires careful patient education.

Not all patients respond in the same way to a given therapy,
and the guideline recognises that some patients may not respond
to a LABA; in which case the LABA should be stopped, and if
patients remain uncontrolled on 800mcg/day of BDP-equivalent
ICS, other add-on options can be tried – such as leukotriene
receptor antagonists (LTRAs) or theophylline; LTRAs may be a
good option in patients with exercise-induced asthma and in
patients with co-morbid allergic rhinitis.1

Steps 4 and 5: Severe asthma
A small number of patients may require higher doses of ICS or
multiple add-on therapies. New treatments include anti-TNF alpha
therapy (for which evidence is currently inadequate to recommend
its use outside clinical trials) and anti-IgE monoclonal antibody
(omalizumab) which reduces the levels of free IgE. Omalizumab is
now licensed for patients on high dose ICS and LABA who have
an allergic trigger, raised IgE level, and who remain uncontrolled –
but it should only be used under specialist supervision.
Managing asthma in pregnancy
Asthma treatment is safe in pregnancy and the aim is to maintain
good asthma control.1 The risk of harm to the fetus from severe or
chronically-undertreated asthma outweighs any possible small risk
from SABAs, ICS, LABAs, LTRAs and theophyllines, though LTRAs
should not be commenced for the first time during pregnancy.1

About a third of pregnant women will experience an improvement in
their asthma, a third will be worse, and a third will remain the same.

Pharmacological management of chronic
asthma in children
Iain R Small
Managing different age groups
When addressing the needs of children with asthma, there are

clearly different problems and different treatment options when
managing a two-year old and a 12-year old.

The 2008 guideline therefore refers to two age groups,
‘children under 5 years’, and ‘children aged 5-12 years’,
although in some situations the guidance is the same. Over the
age of 12 years adult guidance applies – although it should be
noted that some treatments and strategies (such as SMART) do
not apply under the age of 18 years.1,2

Gaining control
The emphasis for patients and clinicians is on gaining asthma
control. The definition of good asthma control is the same in
children as in adults (see Box 3), with the proviso that lung
function measurements cannot be used reliably to monitor or
guide asthma management in children under 5 years.
A stepwise approach (see Table 6)
In younger children, the early abolition of symptoms will guide
treatment choices. In older children (>5 years), PEF monitoring can
also be used to assess control. Although this stepwise method is
very familiar, children should start treatment on the step most
appropriate to their presenting level of symptoms and severity,
within the licensed recommendation of the therapies being
considered, aiming to achieve early symptom control. The clinician
should be willing to begin at any treatment step – to step up if
control is not achieved, and to step down once good control is
established.1

There is no evidence to support the use of ICS in the
treatment of viral-induced wheeze in infancy, for whom a ‘watch
and wait’ policy should be pursued wherever possible.1,13

In all age groups, the presence of any one of the following
factors indicating poor asthma control should prompt re-
assessment;
• using inhaled β2-agonists three times a week or more;
• being symptomatic three times a week or more
• waking one night a week due to symptoms

In addition to using these three indictors of poor asthma
control, in children aged 5-12 years an exacerbation requiring

PRIMARY CARE RESPIRATORY JOURNAL
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• No daytime symptoms

• No night-time awakening due to asthma

• No need for rescue medication

• No exacerbations

• No limitations on activities including exercise

• Normal lung function (FEV1 and/or PEF > 80% predicted or best)

• No side effects

Box 3.  Aims of asthma management.1

• Any exacerbation of asthma in the last two years (Evidence grade B)

• Use of SABA three times a week or more (Evidence grade B)

• Symptomatic three times a week or more (Evidence grade B)

• Waking one night a week (Evidence grade B)

Box 4. Criteria for starting regular ICS preventer therapy.1
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oral steroids in the previous two years is also a sign of poor
asthma control.
Exercise-induced asthma
Exercise-induced symptoms are a reflection of poorly controlled
asthma and should be dealt with as such. True exercise-induced
asthma (which is rare) should be managed with SABAs, preferably
used before exercise.

In all circumstances, the following should be checked before
therapy is changed;
• adherence with existing therapy
• inhaler technique
• elimination (where possible) of trigger factors
Doses and devices
Although CFC-containing BDP is being phased out, it remains the
standard dose equivalent for all ICS preparations. The comparable
dose of other ICS must be calculated, taking particular care with
more potent drugs.

No inhaler device should be prescribed without
effective training, assessment and regular review of
technique. There is no evidence to support nebulised therapy in
younger children as opposed to a pressurised metered-dose
inhaler (pMDI) and spacer (with a mask in younger children). In
children under five years, this is the preferred delivery method for
treating exacerbations.

In 5-12 year olds, there is evidence of similar efficacy for
pMDI/spacer and dry powder inhalers (DPIs).1

Safety and efficacy
Short-acting bronchodilators
In both age groups, SABAs are safe and effective. There is no
evidence that regular use is more effective than ‘as required’ use;
the latter should be recommended to patients and parents. 

In children under 5 years, ipratropium bromide is also a safe
and effective bronchodilator.
Inhaled corticosteroids (ICS)
Advice on ICS can be divided into three categories: 
- Daily doses of 400mcg (BDP equivalent) or less 
ICS are the most effective ‘preventer’ drug for achieving asthma
control in older children. At recommended doses (see Table 6),
they are safe and effective, even in infants and young children
with asthma.
- Daily doses between 400-800mcg (BDP equivalent)
Above 400mcg/day there is evidence of systemic side effects such
as growth failure and adrenal suppression. Additional treatments
should be introduced, keeping the ICS dose at or below 400mcg
where possible.

Children should have their height measured as part of their
regular asthma review, though this cannot be used as a proxy
indicator for adrenal function.
- Daily doses greater than 800mcg (BDP equivalent)
Adrenal insufficiency of clinical significance has been shown to
occur at ICS doses of 800mcg and above in children. When
children require such dosages;
• Specific written advice about steroid replacement during illness

should be part of a written action plan
• A Specialist Paediatrician should be involved in care and review
• Those with symptoms of shock and decreased consciousness

should receive parenteral hydrocortisone and should be
admitted to hospital for monitoring and treatment 
Concomitant use of other steroid preparations such as

creams and intra-nasal steroids must be taken into account when
calculating risk/benefit.
Long-acting β2-agonists (LABA)
When added to ICS therapy, LABAs are a safe treatment,
improving lung function and symptoms, and reducing
exacerbations. As with adults,35-37 they should always be an add-on
treatment to ICS therapy, and should never be used as single
agents in asthma.

PRIMARY CARE RESPIRATORY JOURNAL
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STEP Under 5 years 5-12 years

Stepping down
The lowest possible dose of ICS should be used to achieve control. When control has 
been achieved, the ICS dose should be stepped down where possible, or add on
therapies withdrawn. Patients should then be reviewed at an appropriate interval.
Notes
1. In smaller children, drug delivery is often a problem, with drug being wasted even
when using spacers. Care and time should be taken to ensure that the delivered and
prescribed doses match.
2. All children receiving >400mcg BDP or equivalent should have steroid impact
advice as part of a written plan.
3. Doubling the ICS dose during an exacerbation is not recommended.
4. Theophylline and nedocromil therapy should be considered only after working
through a pathway involving ICS, LABA and LTRA.
5. All doses given are total daily dose.

Table 6. Recommended treatment steps for children.1

Mild 

Intermittent

Step 2

Step 3

Step 4

Step 5

Inhaled short-acting β2-agonist.

Inhaled ipratropium bromide.

Inhaled corticosteroids, 

200-400mcg BDP or

equivalent. Or, if ICS are not

suitable, LTRA

If on ICS, add LTRA. If on 

LRTA, add ICS 200-400mcg

BDP/equivalent. In children

<4yrs, refer for Paediatric

opinion.

Refer all children for

specialist Paediatric opinion

Inhaled short-acting β2-agonist.

Inhaled corticosteroid 

200-400mcg BDP or

equivalent.

Add inhaled LABA

• If effective, continue.

• If partially effective, continue

LABA and increase ICS to 

400mcg BDP.

• If ineffective, stop LABA and 

increase ICS to 400mcg BDP.

Consider Add-on therapy

• LTRA

• (Theophylline

• Nedocromil)

Increase ICS dose to 800mcg

together with chosen effective

regime from Step 3, and refer

to paediatrician

Refer all children for a

specialist Paediatric opinion
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Leukotreine receptor antagonists (LTRAs)
LTRAs may improve lung function, reduce exacerbations and
produce symptomatic improvements. In older children, they
should normally be considered as add-on therapy, following on
from ICS and LABA therapy. Nevertheless, in smaller children they
may be used at an earlier stage should ICS therapy prove
unsuitable.1,13 LTRAs are generally well tolerated and are available
in different formulations for children of different ages. 
Referral to a specialist respiratory paediatrician
Specialist options include;
• Review of the diagnosis
• Treatment with regular systemic steroids
• Monoclonal antibody therapy in children and adolescents 12

years and older
• Immunotherapy (children aged > 5 years)
• Multi-disciplinary team management

Loss of asthma control
Asthma action plans and self management 
Linda Pearce
Most asthma exacerbations develop slowly over a period of more
than six hours. There should therefore be enough time to initiate
appropriate action. Written personalised asthma action plans
(PAAPs) can be introduced as part of a structured educational
discussion with a trained asthma healthcare professional.43 Key
components of an asthma educational programme44 are shown in
Box 5, and the components of a written PAAP45 are shown in Box 6. 

The benefits of written PAAPs as part of self management
education have been found to provide improved health
outcomes.43,46 The benefits are most noticeable for those in
secondary care with moderate to severe asthma.47 Therefore prior to
discharge all patients should receive a written PAAP. An acute
consultation for deteriorating asthma in any health care setting
provides an opportunity to reinforce the self management strategy. 

Difficult asthma, asthma exacerbations, and
acute asthma
Linda Pearce  
Difficult asthma
The term ‘difficult asthma’ refers to patients with diagnosed
asthma whose asthma-like symptoms and exacerbations persist,
despite maximal treatment at step 4 or 5 of the guidelines.48,49 The
factors contributing to difficult asthma and management
recommendations are shown in Table 7.
Specific patient groups
There should be an awareness of the needs of certain groups of
the population. People from certain ethnic subgroups have higher
levels of hospital admissions and exacerbations.51 Socially
disadvantaged groups, adolescents and young adults are less likely
to attend for structured clinical review and are more likely to use
emergency asthma healthcare services and also to have a higher
reliance on bronchodilators.1 The communication difficulties with
these groups should be considered when structuring educational

and self management programmes.  
Asthma deaths
Confidential enquires into asthma deaths in the UK have
demonstrated that the majority of people who die of asthma have
severe disease and have behavioural and adverse psychosocial
factors contributing to their death. Only a minority of asthma
deaths are in patients considered to have mild or moderately
severe disease, though sudden fatal attacks can still occur –
possibly triggered by aero-allergens.52,53 Inadequate treatment,
inadequate objective monitoring of asthma and follow-up review,
widespread underuse of written management plans, a heavy

PRIMARY CARE RESPIRATORY JOURNAL
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• Structured education, which may include 

- Nature of the disease

- Nature of the treatment

- How to use treatment, including inhaler technique and concordance

- Identification of the areas where the patient most wants treatment 

to have effect 

- Development of self monitoring/self assessment skills 

- Negotiation of the personalised action plan in the light of 

identified patient goals

- Recognition and management of acute exacerbations

- Appropriate allergen or trigger avoidance

• Reinforcement of structured education with written personal action 

plan, such as the Asthma UK action plan (www.asthma.org.uk/control)

• The education programme may be supported with resources available 

from Asthma UK through their website or their Advice line 

(08457 010203), which includes an interpreting service.

Box 5. Key components of an asthma educational
programme.1

• Specific advice about recognising loss of asthma control either through 

PEF measurements (after treatment has been optimised), symptoms, 

or both (PEF should be based on personal best in the last two years 

for adults, and should be updated more frequently in children).

• Individualised actions if asthma deteriorates, including:

- When and how to increase medication

- When to commence a reserve emergency course of oral steroids, 

i.e. when symptoms continue or deteriorate and/or if PEF falls 

to ≤60% of their best

- If ICS treatment has been reduced or stopped the patient should 

be reminded to increase the dose or to restart ICS  

• Those on low doses (e.g. 200mcg total daily dose) may be 

advised to increase the dose to 1,200mcg daily at the onset 

of deterioration. Increasing ICS dose is ineffective if 

already taking >400mcg total daily dose. 

- When and how to seek emergency help.

• There should be a maximum of 2-3 PEF action points. Usual  points are :

- PEF ≤80% best: - increase inhaled steroids if applicable 

- PEF ≤60% best: - commence oral steroids 

- PEF ≤40% best: - seek urgent medical advice

Box 6: Components of a written personalised asthma
action plan.1
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reliance on SABA therapy, and inappropriate prescriptions of beta-
blocker therapy or heavy sedation, are all recognised contributory
factors.54-57 Enquires have also identified a peak of asthma deaths
in young people occurring in July and August, and in older people
during December and January. Most deaths occur before
admission to hospital.54-57

At-risk registers  
It has been recommended that a register of patients ‘at risk’
should be established in general practices to identify people more
likely to die from asthma.1,57 However, further research is needed.
Asthma exacerbations and acute asthma 
All reception staff and out-of-hours call takers should be aware
that a person with asthma complaining of respiratory symptoms
needs immediate access to a doctor or trained respiratory nurse. It
is important to treat each acute asthma consultation in the same
way as one would for acute severe asthma until reassured
otherwise. A structured clinical assessment and a standardised

recording system are associated with favourable outcomes in
acute exacerbations.58 

Assessment of acute asthma in adults
The factors used to assess asthma severity in adults are as follows;
• Clinical features: severe breathlessness (including being too

breathless to complete sentences in one breath), tachypnoea,
tachycardia, silent chest, cyanosis or collapse. None of these
singly or together is specific and their absence does not
exclude a severe attack. 

• PEF or FEV1: both are useful and valid measures of airway
calibre. PEF is more convenient and is cheaper. PEF expressed
as a percentage of the patient’s previous best value is most
useful clinically, but expressed as % predicted gives a rough
guide in the absence of a known previous best value. 

• Pulse oximetry: Measure oxygen saturation (SpO2) with a
pulse oximeter to determine the adequacy of oxygen therapy.
The aim is to maintain SpO2 >92%.  

PRIMARY CARE RESPIRATORY JOURNAL
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Factors Identification Recommendation/Management

Table 7. Factors contributing to difficult asthma.1

Poor adherence

Psychosocial factors -
risk of developing fatal
and near-fatal asthma
(NFA)

Dysfunctional breathing

Allergy

Monitor repeat prescribing patterns
Ask open-ended questions about medication usage

Severe asthma recognised by one or more of:
• previous NFA, eg previous ventilation or respiratory acidosis  
• previous admission for asthma especially if in the last year 
• requiring three or more classes of asthma medication  
• heavy use of β2-agonist
• repeated attendances at A+E for asthma care especially if in the last year  
• “brittle” asthma
And
Adverse behavioural or psychosocial factors recognised by one or more of:
• non-compliance with treatment or monitoring 
• failure to attend appointments  
• self discharge from hospital  
• psychosis, depression, other psychiatric illness or deliberate self harm 
• current or recent major tranquilliser use 
• severe domestic, marital or legal stress        
• denial       
• alcohol or drug abuse
• obesity     
• learning difficulties    
• childhood abuse       
• income problems     
• employment problems      
•     social isolation         

May be alternative or concomitant diagnosis. Chronic hyperventilation is not
clinically apparent and so diagnosis may be difficult. Patients may hyperventilate
more obviously when stressed and readily produce symptoms. PEFs may be normal.
May be persistently low arterial pCO2 with high renal excretion of bicarbonate so
that pH is normal. 
Occasional deep, sighing breaths may be noted. These keep the pCO2 depressed.

Frequent episodes of acute asthma 

Negotiate treatment plans
Consider reminder strategies
Provide simple verbal and written instructions and
information on drug treatment

Confirm diagnosis
Assess adherence to medication
Should be under specialist supervision indefinitely

Consider principles of yoga and Buteyko breathing
technique to control hyperventilation50 

Allergen testing for indoor allergens especially for
mould sensitivity.  
No published evidence for any intervention
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The levels of severity of asthma exacerbations are shown in
Table 8. 

The treatment pathway and the criteria for admission for
adults are shown in Figure 4.
Assessment of acute asthma in children aged > 2 years
The clinical features for assessment of severity are shown in Table 9.

In addition, the following clinical signs should be accurately
recorded:
• Pulse rate: increasing tachycardia generally denotes worsening

asthma; a fall in heart rate in life threatening asthma is a pre-
terminal event 

• Respiratory rate and degree of breathlessness: i.e. is the child
too breathless to complete sentences in one breath or to feed 

• Use of accessory muscles of respiration: best noted by
observation or by palpation of neck muscles

• Amount of wheezing: which might become biphasic or less
apparent with increasing airways obstruction. N.B. intensity of
wheezing is not a marker of severity 

• Degree of agitation and conscious level: always give calm
reassurance
Clinical signs often correlate poorly with severity of

obstruction.59.60 Therefore, objective measurement of PEF – if the
child is over the age of 5 years – and SpO2 is essential.

The treatment pathway and criteria for admission for children
are shown in Figure 5.
Assessment of acute asthma in children aged < 2 years
The assessment of acute asthma in early childhood is difficult.
Most infants are audibly wheezy with intercostal recession but are
not distressed. If an infant has signs and symptoms suggesting

differing severities, always treat according to the most severe
features and consider admission to hospital. See Table 10.
Treatment of acute asthma  
For all ages, once the level of severity has been established,
treatment should commence immediately and be continued whilst

PRIMARY CARE RESPIRATORY JOURNAL
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Table 8. Levels of severity of acute asthma exacerbations
in adults [reproduced with permission].

Life-threatening

asthma

Acute severe

asthma

Moderate asthma

exacerbation 

Brittle asthma

Any one of the following in a patient with severe asthma: 

- PEF <33% best or predicted - bradycardia

- SpO2 <92% (will require - arrhythmia 

Arterial Blood Gases (ABGs)) - hypotension

- silent chest - exhaustion

- cyanosis - confusion 

- feeble respiratory effort - coma 

Any one of: 

- PEF 33-50% best or predicted 

- respiratory rate >25/min 

- heart rate >110/min 

- inability to complete sentences in one breath 

- Increasing symptoms 

- PEF >50-75% best or predicted 

- no features of acute severe asthma 

- Type 1: wide PEF variability (>40% diurnal variation 

for >50% of the time over a period >150 days) 

despite intense therapy 

- Type 2: sudden severe attacks on a background of 

apparently well controlled asthma

Table 9. Clinical features used to assess asthma severity
in children aged over two years [reproduced with
permission]. 

Acute severe  

Can't complete sentences in one breath or too 

breathless to talk or feed 

Pulse >120 in children aged >5 years 

>130 in children aged 2-5 years 

Respiration >30 breaths/min aged >5 years 

>50 breaths/min aged 2-5 years

Life-threatening

Silent chest 

Cyanosis 

Poor respiratory effort 

Hypotension 

Exhaustion 

Confusion 

Coma 

Figure 4. Management of acute severe asthma in adults
in general practice [reproduced with permission].

Many deaths from asthma are preventable.  Delay
can be fatal.  Factors leading to poor outcome
include:
● Clinical staff.  Failing to assess severity by objective

measurement
● Patients or relatives failing to appreciate severity
● Under-use of corticosteroids
Regard each emergency asthma consultation as for
acute severe asthma until shown otherwise.

Assess and record:
● Peak expiratory flow (PEF)
● Symptoms and response to self treatment
● Heart and respiratory rates
● Oxygen saturation (by pulse oximetry, if available)
Caution: Patients with severe or life threatening attacks
may not be distressed and may not have all the
abnormalities listed below.  The presence of any should
alert the doctor.

INITIAL ASSESSMENT

Moderate asthma Acute severe asthma Life threatening asthma

PEF >50% best or predicted PEF 33-50% best or predicted PEF <33% best or predicted

FURTHER ASSESSMENT

● Speech normal
● Respiration <25 breaths/min
● Pulse <110 beats/min

● Can’t complete sentences
● Respiration ≥25 breaths/min
● Pulse ≥110 beats/min

● SpO2 <92%
● Silent chest, cyanosis or feeble

respiratory effort
● Bradycardia, dysrhythmia or

hypotension
● Exhaustion, confusion or coma

MANAGEMENT
Treat at home or in surgery and

ASSESS RESPONSE TO
TREATMENT

Consider admission Arrange immediate ADMISSION

TREATMENT

● High-dose β2 bronchodilator:
- Via oxygen-driven nebuliser

(salbutamol 5mg or
terbutaline 10mg)

- Or via spacer (4-10 puffs [given
one at a time single puffs, tidal
breathing and inhaled separately]
repeated at intervals of 10-20
minutes) or air-driven nebuliser

If PEF >50-75% predicted/best:
● Give prednisolone 40-50 mg
● Continue or step up usual treatment
If good response to first nebulised
treatment (symptoms improved,
respiration and pulse settling and PEF
>50%) continue or step up usual
treatment and continue prednisolone

Admit to hospital if any :
● life threatening features
● features of acute severe asthma

present after initial treatment
● previous near-fatal asthma
Lower threshold for admission if
afternoon or evening attack, recent
nocturnal symptoms or hospital
admission, previous severe attacks,
patient unable to assess own
condition, or concern over social
circumstances

● Oxygen 40-60% iif available
● High-dose β2 bronchodilator:

- Via oxygen-driven nebuliser
(salbutamol 5 mg or
terbutaline 10 mg)

- Or via spacer (4-10 puffs [given
one at a time single puffs, tidal
breathing and inhaled
separately] repeated at intervals
of 10-20 minutes)

● Prednisolone 40-50 mg or IV
hydrocortisone 100 mg

● If no resonse in acute severe
asthma: ADMIT

● Oxygen 40-60%
● Prednisolone 40-50 mg or IV

hydrocortisone 100 mg
immediately

● High-dose β2 bronchodilator and
ipratropium:
- Via oxygen-driven nebuliser

(salbutamol 5 mg or
terbutaline 10 mg) and
ipratropium 0.5 mg)

- Or via spacer (4-10 puffs [given
one at a time single puffs, tidal
breathing and inhaled
separately] repeated at intervals
of 10-20 minutes

If admitting the patient to hospital:
● Stay with patient until ambulance

arrives
● Send written assessment and

referral details to hospital
● Give high-dose β2

bronchodilator via oxygen-driven
nebuliser in ambulance

Follow up after treatment or
discharge from hospital:
● GP review within 48 hours
● Monitor symptoms and PEF
● Check inhaler technique
● Written asthma action plan
● Modify treatment according to

guidelines for chronic persistent
asthma

● Address potentially preventable
contributors to admission

Copyright GPIAG - reproduction prohibited

http://www.thepcrj.org

Cop
yri

gh
t G

en
era

l P
rac

tic
e A

irw
ay

s G
rou

p 

Rep
rod

uc
tio

n p
roh

ibi
ted

http://www.thepcrj.org
http://www.thepcrj.org


ML Levy et al.

S12

waiting for the ambulance if hospitalisation is indicated.
Management of acute asthma in pregnancy is the same as for a
non-pregnant woman.1,61,62

Oxygen and β2-agonist bronchodilators
Hypoxia is dangerous. If in doubt give oxygen and maintain
oxygen saturations of at least 92%. All adults with acute severe or
life threatening asthma should urgently receive nebulised β2-
agonist bronchodilators with oxygen given at a flow rate of 6
litres/min (so the oxygen cylinders need a high flow regulator.63) 

For children and infants, high flow oxygen should be
administered via a tight-fitting oxygen mask or at a sufficiently
high flow rate through nasal cannulae.

In adults and children with acute asthma without life
threatening features, β2-agonists can be administered by
repeated activation of a pMDI via a large volume spacer, 4-10
puffs given one at a time in single puffs, inhaled via tidal
breathing and repeated at intervals of 10-20 minutes.64 For
children and infants, a spacer with a face mask may be used. For
all ages, oxygen, if available, should be administered between
doses of β2-agonists.

Children who do not improve after up to 10 puffs of β2-
agonist should be referred to hospital.65

If a spacer is not available, an air-driven nebuliser may also be
used to administer either salbutamol 5mgs (2.5-5mg for infants
and children) or terbutaline 10mgs (5-10mgs for infants and
children). High doses of β2-agonist bronchodilators may induce
hypoxia due to ventilation/perfusion inadequacy. For acute severe
or life-threatening asthma the addition of nebulised ipratropium
bromide 0.5mgs (0.25 mgs if <2 years old) may be considered.    
Steroid therapy
Steroid tablets are as effective as injected steroids, provided they
can be swallowed and retained. The earlier they are given in the
acute attack the better the outcome.66 An adequate dose for an
adult is 40-50mgs daily for at least five days or until recovery.
These may be given as 25mg x 2, or 5mg x 8-10, tablets. If
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Table 10. Clinical features used to assess asthma severity
in children aged less than 2 years.1

Moderate

Sp02 >92% 

Audible wheezing 

Using accessory muscles 

Still feeding

Severe

Sp02 <92% 

Cyanosis 

Marked respiratory 

distress 

Too breathless to feed 

Life-threatening

Apnoea

Bradycardia

Poor respiratory effort

Figure 5. Management of acute asthma in children in general practice [reproduced with permission].

LOWER THRESHOLD FOR ADMISSION IF:
● Attack in late afternoon or at night
● Recent hospital admission or previous severe attack
● Concern over social circumstances or ability to cope at home

ASSESS ASTHMA SEVERITY

Moderate exacerbation
● SpO2 ≥92%
● Able to talk
● Heart rate ≤130/min
● Respiratory rate ≤50/min

IF POOR RESPONSE
ARRANGE ADMISSION

IF POOR RESPONSE
REPEAT β2-AGONIST

AND ARRANGE
ADMISSION

REPEAT β2-AGONIST VIA
OXYGEN-DRIVEN

NEBULISER WHILST
ARRANGING IMMEDIATE
HOSPITAL ADMISSION

Severe exacerbation
● SpO2 <92%
● Too breathless to talk
● Heart rate >130/min
● Respiratory rate >50/min
● Use of accessory neck

muscles

Life threatening asthma
SpO2 <92% plus any of:
● Silent chest
● Poor respiratory effort
● Agitation
● Altered consciousness
● Cyanosis

● β2-agonist 4-6 puffs via
spacer ± facemask

● Consider soluble
prednisolone 20mg

● Oxygen via facemask
● 4-6 puffs of β2-agonist

[given one at a time single
puffs,tidal breathing and
inhaled separately] at
intervals of 10-20 minutes
or nebulised salbutamol
2.5 mg or terbutaline 5 mg

● Soluble prednisolone 20 mg

● Oxygen via facemask
● Nebulise:

- salbutamol 2.5 mg
or terbutaline 5 mg
+

- ipratropium 0.25 mg
● Soluble prednisolone

20 mg
or
IV hydrocortisone
50 mgAssess response to

treatment 15 mins after
β2-agonist

Increase β2-agonist dose
by 2 puffs every 2 minutes
up to 10 puffs according

to response

GOOD RESPONSE
● Continue β2-agonist via spacer or nebuliser,

as needed but not exceeding 4-hourly
● If symptoms are not controlled repeat

β2-agonist and refer to hospital
● Continue prednisolone for up to 3 days
● Arrange follow-up clinic visit

POOR RESPONSE
● Stay with patient until ambulance arrives
● Send written assessment and referral details
● Repeat β2-agonist via oxygen-driven

nebuliser in ambulance

NB: If a patient has signs and
symptoms across categories,
always treat according to
their most severe features

Age 2-5 years

LOWER THRESHOLD FOR ADMISSION IF:
● Attack in late afternoon or at night
● Recent hospital admission or previous severe attack
● Concern over social circumstances or ability to cope at home

ASSESS ASTHMA SEVERITY

Moderate exacerbation
● SpO2 ≥92%
● PEF ≥50% best or

predicted
● Able to talk
● Heart rate ≤120/min
● Respiratory rate ≤30/min

IF POOR RESPONSE
ARRANGE ADMISSION

IF POOR RESPONSE
REPEAT β2-AGONIST

AND ARRANGE
ADMISSION

REPEAT β2-AGONIST VIA
OXYGEN-DRIVEN

NEBULISER WHILST
ARRANGING IMMEDIATE
HOSPITAL ADMISSION

Severe exacerbation
● SpO2 <92%
● PEF ≥50% best or

predicted
● Too breathless to talk
● Heart rate >120/min
● Respiratory rate >30/min
● Use of accessory neck

muscles

Life threatening asthma
SpO2 <92% plus any of:
● PEF <33% best or

predicted
● Silent chest
● Poor respiratory effort
● Agitation
● Altered consciousness
● Cyanosis

● β2-agonist 4-6 puffs via
spacer

● Consider soluble
prednisolone 30-40mg

● Oxygen via facemask
● 4-6 puffs of β2-agonist

[given one at a time single
puffs,tidal breathing and
inhaled separately] at
intervals of 10-20 minutes
or nebulised salbutamol
2.5-5mg or terbutaline
5-10mg

● Soluble prednisolone
30-40mg

● Oxygen via facemask
● Nebulise:

- salbutamol 5mg
or terbutaline 10mg
+

- ipratropium 0.25mg
● Soluble prednisolone

30-40mg
or
IV hydrocortisone
100mg

Assess response to treatment
15 mins after β2-agonist

Increase β2-agonist dose
by 2 puffs every 2 minutes
up to 10 puffs according

to response

GOOD RESPONSE
● Continue β2-agonist via spacer or nebuliser,

as needed but not exceeding 4-hourly
● If symptoms are not controlled repeat

β2-agonist and refer to hospital
● Continue prednisolone for up to 3 days
● Arrange follow-up clinic visit

POOR RESPONSE
● Stay with patient until ambulance arrives
● Send written assessment and referral details
● Repeat β2-agonist via oxygen-driven

nebuliser in ambulance

NB: If a patient has signs and
symptoms across categories,
always treat according to
their most severe features

Age >5 years

Copyright GPIAG - reproduction prohibited

http://www.thepcrj.org

Cop
yri

gh
t G

en
era

l P
rac

tic
e A

irw
ay

s G
rou

p 

Rep
rod

uc
tio

n p
roh

ibi
ted

http://www.thepcrj.org
http://www.thepcrj.org


Summary of the 2008 BTS/SIGN British Guideline on the Management of Asthma

S13PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org

Table 11.  Practical advice on possible asthma audits.

Audit criteria

1. The percentage of children using 

>800 mcg/day of inhaled 

beclametasone. Standard <5%1,71

2. The proportion of these  who are 

under the care of a specialist 

respiratory paediatrician.

Standard 100%1

1. The percentage of patients in whom 

there is a record of a check of inhaler

technique. Standard >70%73

2. The proportion with poor technique 

in whom (sustainable) action has 

been taken. Standard 100%1

1. The percentage of patients with an 

acute asthma attack where objective 

evidence of severity has been clearly 

documented. Standard 100%1,74

1. The percentage of pregnant women 

with asthma who have a review of 

their asthma management.

Standard 100%1

1. The percentage of adults with late-

onset asthma for whom an 

occupational cause has been 

considered.

2. The proportion of those with possible

occupational causes who have had 

serial PEFs recorded. Standard 100%1

3. The proportion of those with 

suspected occupational asthma 

referred to a chest physician.

Standard 100%1

1. The percentage of patients who have

had a discussion about self-

management in the last year.

Standard 70%73

2. The proportion with a written asthma

action plan. Standard >30%12,76

Procedure

• Search for children (aged <12 years) using ICS  

• Print out the year’s prescriptions and calculate the mean daily dose.  (Focusing

on children using higher dose inhalers will make this more manageable, 

though may miss a few using multiple doses of a low dose inhaler). 

1. Calculate the percentage on high dose ICS as a proportion of all children

2. Check the records of those on high dose ICS for evidence of a referral to a 

paediatrician

• Search for patients with the Read code 6637: Inhaler technique checked  

• Identify patients noted to have ‘poor’ technique (say) 6-12 months ago (via 

computer if the assessment has been recorded)

1. Calculate the percentage with inhaler technique checked

2. Check to see what action was taken (e.g. change of device (Read code 

671M), spacer provided, technique taught) and whether this had been 

sustained (e.g. “still using the ‘new’ inhaler”).

• Search for patients with an acute exacerbation (e.g Read code H333) in the 

last year.  (or consider searching for courses of prednisolone)

1. Check the clinical entry for a clinical observation such as ‘unable/able to 

speak in sentences, chest signs, a peak flow reading (Read code 3395), ideally

compared to the patient’s best PEF, respiratory rate, oxygen saturation.

2. Note whether you can decide on the severity of the attack (see Tables 8-10).

If it is not clear to you, then neither will it be clear to the coroner......

• Search for patients with a diagnosis of asthma (Read code H33) who have 

had a confinement in (say) the last year.  

1. Search for those who have had an asthma review (Read codes 66YJ, 66YK, 

90JA) during the course of the pregnancy.  Ideally this should be shortly after

the confirmation of the pregnancy, and should include patients who are 

currently asymptomatic; the severity of asthma worsens in one-third of 

patients 

• Search for adults (e.g. 25-60 yrs old) diagnosed with asthma in the last year.

(Read code H33)

1. Check the record for evidence that an occupational cause has been 

considered (e.g. the patient’s job is noted, the answers to the screening 

questions are recorded)

2. In  those in a high risk job, or where the answers to the screening questions

raise the possibility of an occupational cause, check for evidence of PEF 

charting (Read code 663S)

3. If occupational asthma is suspected check for evidence of referral to a chest

physician.

1. Search for patients who have had a discussion about self-management in the

last year. (Read code 663U or 6675).    (The 70% standard reflects the poor

attendance at asthma reviews).

2. Check the records for evidence that a written action plan has been given. If

this is not routinely recorded, then a survey of patients is needed. About a 

third of people with asthma have written asthma action plans so a practical

standard has been set at 30% - in reality it should be much higher!

Action

As a practice, review the evidence for

safe use of ICS in children and revise

(or devise) a practice policy 

As a practice, decide who is

responsible for checking inhaler

technique and what actions they are

able to take.  E.g. decide who will

change the repeat prescriptions so that

the patient does not revert to an

inhaler they cannot use.

There is a medico-legal, as well as a

clinical imperative to record the

severity of an asthma attack.   

Ensure there are no practical barriers in

your practice (e.g. no PEF meter, or no

mouthpieces).  Consider purchasing an

oximeter.  

Arrange a meeting to include the

practice midwives and asthma nurses.

Discuss the chapter on asthma in

pregnancy and devise a protocol for

ensuring that ladies are referred for an

asthma review early in their pregnancy

The most likely outcome of this audit is

that occupational causes are rarely

considered. An in-house training on

occupational asthma in order to raise

awareness may be appropriate. 

Arrange to discuss the outcome with

the team: implementing self-

management benefits from an

organisational approach.76 Agree on

the format(s) that plans will take, who

will undertake the initial self-

management education and how other

members of the team can reinforce

advice.
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injectable steroid is required IM or IV hydrocortisone 100mg
should be administered.

Soluble prednisolone should be administered in a dose of 10
mg for infants, 20mg for children 2-5 years and 30-40mg for
older children. A course of up to three days is usually sufficient. 

As part of the chronic asthma management plan, ICS should
be continued or commenced as soon as possible whilst taking
steroid tablets.

Following recovery, oral steroids can be stopped abruptly67

provided the patient is using ICS and is not taking maintenance
oral systemic steroids. The rare exception is when oral steroid
treatment is required for three or more weeks.
Review
Following an exacerbation of asthma, close follow-up is essential
to ensure recovery, to elicit the reason for the exacerbation, and to
explore the use of the PAAP. 

For adults who have been admitted to hospital, follow-up
should be arranged with the GP or asthma nurse within two
working days following discharge from emergency department
or hospital. A hospital specialist follow-up is often recommended
about one month after admission. 

For children, the recommendations are that the child should
be followed-up by their GP within a week and should be seen in
the paediatric asthma clinic within one to two months. 

For both adults and children, follow-up timescales should be
adapted for individual patients depending on clinical,
psychosocial and behavioural factors.

Asthma outcomes and audit in primary
care
Hilary Pinnock
A feature of the 2008 BTS/SIGN guideline is the inclusion of audit
criteria explicitly linked to key recommendations.1 Audit and
feedback is a recognised strategy for improving the quality of
care,68 with standards increasingly being set and monitored within
healthcare systems.69 

Pharmacological management
The suggested audit criteria in the new guideline reflect concerns
about the side effects of high dose ICS and the benefits of add-on
therapy to improve control.1 A quarter of adults with asthma are
being prescribed ‘high-dose’ ICS, a third with no concurrent
prescription for add-on therapy,70 and 5% of children are being
prescribed ICS at twice the recommended maximum dose.71 The
risk of adrenal suppression from excessive doses of ICS means that
such children should be under the care of a paediatrician.1

Auditing patient adherence with medication is complicated.
Prescribed medication may not always be dispensed, so surrogate
measures – such as calculating the average daily dose from the
total number of inhalers prescribed – may be used. In addition,
different inhaler devices not only contain different strengths of
drug but also different numbers of doses.      

Inhaler technique should be checked at every opportunity.
The BTS/SIGN guideline recommends auditing the percentage of

patients with satisfactory inhaler technique.1 However, it may be
more useful to audit how often the initial prescribing of an
inhaler is preceded by a check of technique so that the device
chosen is suitable for the patient from the start.
Acute asthma
On behalf of the GPIAG, Neville et al undertook a national audit in
1991 which identified shortcomings in primary care management
of acute asthma.72 A key issue is the lack of objective assessment
of severity, which not only compromises patient safety but also has
important medico-legal implications. Subsequent GPIAG
educational projects have focused on these issues,73,74 and the
UNSAFE audit [available from www.guideline-audit.com] is an
online resource for health professionals to evaluate their care of
patients with uncontrolled asthma. 
Asthma in pregnancy
Asthma treatment is safe in pregnancy and should be adjusted to
maintain optimal control.1 A simple audit in the author’s practice
highlighted that routine referral for an asthma review at the
beginning of pregnancy was rare, in contrast to women with
diabetes or heart disease; this resulted in a training programme for
midwives and the establishment of a routine referral procedure.
Asthma reviews and self-management education
The UK Quality and Outcome Framework (QOF) ensures that
practices audit the percentage of patients receiving asthma
reviews75 but the content of the review varies between practices.
The 2008 guideline emphasises that a key component is the
provision of a written PAAP. There is a Read code for self
management education which could form the basis of an audit.

Table 11 gives examples of asthma audits which can be
carried out in practice, together with advice on appropriate
criteria and standards. 
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Answers: 
A: 1.False;  2.False;  3.False;  4.False;  5.False  B: 1.True;  2.True;  3.True;  4.False;  5.True C: 1.False;  2.True;  3.True;  4.False;  5.True
D: 1.False;  2.False;  3.False;  4.True       E: 1.True;  2.False;  3.True;  4.FalseF: 1.True;  2.False;  3.False;  4.False;  5.True
G: 1.False;  2.False;  3.True;  4.False;  5.TrueH: 1.False;  2.True;  3.False;  4.TrueI: 1.False;  2.False;  3.False;  4.False
J: 1.False;  2a.True;  2b.True;  2c.True;  3. FalseK: 1.False;  2.False; 3.True; 4.True   

PDP/CME questions

True or false? 
Answers are at the bottom of the page.

Diagnosis of asthma in adults and children
A. A definitive diagnosis of asthma can be confirmed solely by:
1. The history 
2. Examination
3. Peak Flow variability     
4. Spirometry 
5. All of the above

B.  A high probability of asthma in adults is indicated by the
presence of:
1. Wheeze and cough     
2. H/O atopic disorder 
3. Unexplained low FEV1 or PEF readings 
4. History of smoking 
5. Unexplained peripheral blood eosinophilia 

C. True or false? 
1. Occupational asthma is probable if someone gets respiratory 

symptoms when away from work
2. A child with intermediate probability of asthma may be treated

with inhaled bronchodilators on a prn basis 
3. In the presence of a suggestive history of asthma, the 

diagnosis is likely if the PEF variability is over 8% in the case of
two readings a day

4. The Asthma Control Test is a validated test of asthma severity
5. Boys are more likely to grow out of wheezing during 

adolescence than girls

Non-pharmacological management
D. The following are useful to exclude an occupational cause
for your patients’ asthma:
1. A job as a nurse
2. No symptoms while at work.
3. Normal spirometry
4. No variability on PEF charting.

E. The following can help reduce or prevent asthma
symptoms:
1. Weight reduction
2. Supplementing dietary anti-oxidants.
3. Breast feeding for four months
4. Reducing house dust mite concentrations.

Pharmacological management of chronic asthma in adults
F. True or false? 
1. The aim of asthma management is to obtain ‘high’ or 

‘total’ control with no symptoms and no need for rescue 
medication

2. Stepping up treatment is considerably more important 
than stepping down

3. Patients at Step 1, using their SABA inhaler for prn use, 
should be started on ICS if they are using their SABA 1-
2x/day

4. The starting dose for ICS treatment is between 800-1000 mcg/ 
day (CFC-containing beclometasone equivalent)

5. There is little evidence of clinically important local or 
systemic side effects (except dysphonia and candidiasis) 
from ICS at doses of <800mcg/day (CFC-beclometasone 
equivalent)

G. True or false?
1. The add-on treatment of choice at Step 3 is theophylline
2. It is safe to use LABA inhalers as sole therapy for the 

treatment of asthma
3. The main advantage of ICS/LABA combination inhalers is that 

the patient receives a dose of ICS as well as the LABA and 
can’t receive any LABA on its own

4. The SMART regime with the combination budesonide/ 
formoterol inhaler is licensed for use in patients aged 12 years 
and over

5. Research has shown that significantly more patients obtained 
total control with a salmeterol/fluticasone combination inhaler 
compared to using fluticasone alone.

Pharmacological management of chronic asthma in children
H. True or false?
1. A child using their SABA five times a week has good asthma 

control 
2. An exacerbation of asthma in the past 2 years is a sign of poor

control 
3. When reviewing a child who shows poor control of asthma on

SABA, ICS should be added straight away
4. Potential side effects should be considered in children taking 

more than 400mcg of ICS

I. True or false?
1. All children on 800mcg of ICS or more should hold a steroid 

side effect card
2. LTRAs should be the first choice of preventer therapy in 

children with both asthma and allergic rhinitis
3. 400mcg of generic CFC-containing BDP is the gold standard 

treatment for children with asthma
4. Very small children need higher doses of ICS to control their 

symptoms 

Asthma action plans and self management
J.  True or false?
1. All patients should be given a written personalised asthma 

action asthma plan?                           
2. Personalised action plans should include information on:

a. When and how to increase medication                                 
b. When to commence a reserve emergency course of oral 

steroids       
c. When to seek emergency help                                             

3. Assessment of PEF should be based on the personal best PEF 
value within the last five years              

Difficult asthma, asthma exacerbations, and acute asthma
K. True or false?
1. The term ‘Difficult asthma’ refers to all patients at step 3 and 

above              
2. Management of acute asthma includes maintaining oxygen 

saturations of 90%                                                                
3. In pregnancy the management of an acute exacerbation of 

asthma is the same as for a non pregnant women                     
4. A pMDI and spacer is as effective as using a nebuliser for the 

administration of β2-agonist for the management of an acute 
exacerbation of asthma    
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