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Infection in exacerbations of asthma: views of different
groups of practitioners
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Summary: A questionnaire designed to elucidate views on the frequency of infection in asthma and its
management was circulated to general practitioners, general physicians, paediatricians and respiratory
physicians in the north of England. On the whole, general practitioners agreed with the general physicians
and paediatricians with respiratory physicians. The generalists, and to a lesser extent the specialists,
tended to overestimate the risk of bacterial infection, which was perceived to be a particular risk following
viral infection in intrinsic asthma. This resulted in more frequent prescription of antibiotics than is justified
by the published evidence. There was a tendency for frequent prescribers of antibiotics to withold
corticosteroids. If prescribing habits are to be altered, education will have to be directed at those
responsible for acute admissions to hospital as well as at general practitioners.

Introduction

There is little evidence that bacterial infection is a
problem in acute exacerbations of asthma. It
probably occurs in less than 15% of cases."2
Nevertheless, antibiotics are frequently prescribed,
certainly in hospitals.3 Viral infections do contri-
bute to asthma in childhood46 and adult life,7
though probably in a small proportion ofattacks in
the latter."4 The importance of inflammation in
asthma is being increasingly realized.8 Other
precipitating factors may produce similar signs and
symptoms to those of viral infection.9 There is no
relationship between sputum appearance and
infection.2

Although inappropriate use of antibiotics is
probably rarely harmful in the individual attack or
patient, the cost and the implications of unneces-
sary exposure of bacteria to antibiotics have to be
considered. Furthermore, if asthmatics are treated
as 'bronchitics' with antibiotics, treatment of infec-
tion itself might be regarded as sufficient, and so
bronchodilators and corticosteroids might be with-
held.'0 Although the evidence is consistent that
antibiotics have little, if any, place in the manage-
ment of acute exacerbations of asthma, the studies
are few, are not based on large numbers of patients,

and the volume of this published work is small in
the context of the large clinical problem.2 As a
preliminary to a possible further study, an attempt
was made to establish current opinion and practice
in the Northern Region of the National Health
Service by means of a questionnaire.

Methods

Subjects

General practitioners A one-in-three sample of
members of the Northern Faculty of the Royal
College of General Practitioners was made by
taking every third name from the list supplied by
the Faculty.

Consultants All consultants employed in the
Northern Region in the National Health Service in
the following categories: (a) hospital paediat-
ricians; (b) chest physicians or physicians with an
interest in respiratory medicine (respiratory
physicians); (c) all physicians with responsibility
for acute admissions but excluding the above.

The questionnaire

The questionnaire, full copies of which are
available from the authors, was divided into two
sections: 'aetiology' and 'management'. Each sec-
tion started with a simple yes/no question: 'Do you
regard infection as a frequent factor in exacerba-
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tions of asthma?' and 'Do you frequently prescribe
antibiotics in the treatment of asthma?' The ans-
wers were amplified as described below.

In the first section, possible signs and symptoms
leading to a clinical diagnosis of asthma were
suggested. Respondents were asked which they
regarded as evidence of viral and which ofbacterial
infection. They were asked which organism was

likely to be involved in bacterial infection
associated with an exacerbation. The management
section requested comments on the frequency of
prescription of antibiotics and the signs and symp-
toms that would encourage the practitioners to use

them. Practitioners were asked for an estimate of
the chance of success that they required of an
antibiotic before they would consider prescribing
it. They were also asked whether, in an exacerba-
tion of asthma with purulent sputum, they would
prescribe steroids without antibiotics or vice versa.

A reply paid envelope was provided. No identifi-
cation other than the group to which the respond-
ent belonged appeared on the reply, so it was not
possible to send reminders.

Statistical methods

With the exception of the first question in each
section, respondents were asked to express associa-
tions as certain, strong, possible or none. In
tabulating the results, 'certain' and 'strong' are
presented together as positive replies, with 'pos-

sible' and 'none' recorded as negative replies. The
significance was tested using the original data
before amalgamation of these categories. Where
questions were unanswered or not relevant, results
were expressed in terms of the number of re-

sponders to each question. Statistical significance
ofthe associations was assessed by the Chi-squared
test for contingency tables, by the Trend test for
2 x K tables, by the Kruskal-Wallis test, or by use

of the Spearman rank correlation coefficients,
according to the type of data as described by
Bland."

Results

Replies were received, from 119 of 248 general
practitioners (48%), 35 of 81 general physicians
(43%), 14 of22 respiratory physicians (63%), and 31
of 60 paediatricians (52%). Opinions on the fre-
quency of viral and bacterial infection and use of
corticosteroids are summarized in Table I. The
approach of general practitioners and general
physicians was generally similar, particularly with
regard to the risk of bacterial infection. All groups

thought that bacterial infection which did occur was
likely to be secondary to viral infection. Bacterial
infection was assessed as most likely in adult intrinsic
asthma, where even 43% of respiratory physicians
suggested the prevalence was more than 20%.

Table I The percentage of respondents giving positive replies to questions on the frequency of infection
and prescription of antibiotics

General General Chest
practitioners physicians physicians Paediatricians pt

Number 119 35 14 31
'Do you regard infection as 78 69 64 84 ns

frequent factor in ex. of
asthma'.

Viral infection more likely 91 71 100 100 0.0003
Risk of secondary infection high 40 40 14 6 0.001
Overall risk of

bacterial infection
> 20% infection

(a) Childhood asthma 24 10 ns
(b) Adult atopic asthma 31 40 7 0.08
(c) Adult intrinsic asthma 50 83 43 0.001
'Do you frequently 42 69 29 6 <0.0001

prescribe antibiotics
in the treatment of asthma?'

Sometimes prescribe 92 60 29 63 <0.0001
antibiotics without steroids

Junior staff prescribe 85* 66 79 70 0.03
antibiotics more frequently

*General practitioners with deputies. tSignificance levels reported are based on the simultaneous
comparison of all groups of practitioners; ns - not significant.
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Purulent sputum was suggested as an indication
for antibiotics by more than 80% ofgeneralists and
halfof the respiratory physicians (Table Ila). Table
III summarizes the influences on prescription in
doubtful cases. General physicians were particularly
likely to be influenced by previous coloured sputum
whilst respiratory physicians were least likely to
regard concurrent corticosteroids as an indication
for antibiotics. Those who claimed to be frequent
prescribers were more likely to regard subacute
onset and persistent exacerbations as indications of
bacterial infection than the others (P <0.001).
Similarly, they were more likely to accept signs
compatible with infection as indications for
antibiotics (Table Ilb), and to prescribe in doubtful
cases where there was a previous history of pro-
longed relapse, ofpurulent sputum, and when there

Table II Percentage

was concurrent prescription of corticosteroids
(Table IlIb).
On the whole, practitioners regarded those

parameters which, to them, suggested bacterial
infection as indications for antibiotics, independ-
ently of whether they were frequent or infrequent
prescribers. Consequently, frequent prescribers
tended to be the individuals who accepted more
variables as indicative of bacterial infection. There
was no indication that frequent prescribers were
less confident in their diagnoses of infection and so
were prescribing 'just in case'. On the contrary, the
trend was in the opposite direction. Frequent
prescribers tended to require a higher prior pro-
bability of infection by a sensitive organism before
instituting antibiotics (P = 0.08), particularly
when intrinsic asthma was diagnosed (P <0.01).

of respondents accepting each parameter as principal indication for
antibiotics

Subacute Persistent Purulent Raised
Respondent N onset deterioriation sputum Fever WBC

(a)
General practitioner 119 16 66 82 57 61
General physician 35 19 65 83 80 71
Respiratory physician 14 8 7 57 50 29
Paediatrician 31 3 48 70 23 44
P* 0.0012 0.0003 0.12 0.0001 0.03

(b)
Frequent prescribers 82 23 76 89 78 74
The remainder 117 8 47 72 40 48

<0.0001 <0.0001 0.0003 <0.0001 0.0009
* Significant levels reported are based on the simultaneous comparison of all groups of practitioners.

Table III Percentage of respondents accepting each parameter as an indication for
antibiotics in doubtful cases

Previous history Previous history
Concurrent ofprolonged of coloured

Respondent N steroids relapses sputum

(a)
General practitioner 119 62 86 58
General physician 35 38 76 76
Respiratory physician 14 29 29 57
Paediatrician 31 42 57 33
P* 0.011 <0.0001 0.007

(b)
Frequent prescribers 82 64 91 72
The remainder 117 44 64 48
P 0.012 <0.0001 0.002

* Significant levels reported are based on the simultaneous comparison of all groups of
practitioners.
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Those most likely to prescribe antibiotics without
corticosteroids, were also those who were most
confident that signs of inflammation indicate
bacterial infection requiring treatment, placing
particular emphasis on green sputum (P <0.01).
Thus there were more frequent prescribers in this
group (31% vs 14%, P <0.05). Nevertheless fre-
quent prescribers represented only 47% of those
who might withhold steroids in the presence of the
signs of inflammation.

Nearly all respondents appropriately chose
ampicillin or amoxycillin, as the majority thought
that Haemophilus influenzae or Streptococcus
pneumoniae to be the most likely organism.

Discussion

Although many patients and doctors blame exacer-
bations of asthma on infection, objectively, infec-
tion is only demonstrated to be a factor in about
10% to 15% of adult patients.' It is more frequent
in childhood, occurring in up to 42% of cases at
normal times,'2-'4 and in as many as 85% at times
of epidemics.'4 No study has demonstrated a
relationship with bacterial infection, and the
routine use of antibiotics in the hospital manage-
ment of acute asthma is unhelpful.2 Nevertheless,
antibiotics are frequently prescribed in exacerba-
tions by many doctors.

In this survey, frequent prescribers, particularly
those who gave antibiotics without corticosteroids,
were the most confident that the signs of inflam-
mation equated with infection, and hence pre-
scribed antibiotics. This suggests that prescribers
justified antibiotics, not as a precautionary
measure, but as an appropriate treatment after a
diagnosis of infection had been made on clinical
grounds.
The replies were, on the whole, consistent within

the different groups of practitioners. The

generalists were more likely to equate the signs of
inflammation, particularly purulent sputum, with
infection. Paediatricians rightly regarded virus
infection as a frequent problem. Respiratory
physicians overestimated the risk of bacterial infec-
tion less than general physicians. Even so, the
majority of both the respiratory physicians and
paediatricians, do accept purulent sputum as a
strong indication for antibiotics, despite the pub-
lished data. Most clinicians appear to justify
antibiotics on the grounds of risk of secondary
infection, particularly in adult intrinsic asthma.

This questionnaire referred to patients in whom
the diagnosis of asthma was established. No
enquiry was made with regard to the treatment of
'wheezy' bronchitis, let alone acute or chronic
bronchitis, and so the fear expressed by Wardman
et al."0 about misdiagnosis was not covered. With
this caveat the answers to this questionnaire only
suggest a small amount of underprescription of
corticosteroids as a result of the use of antibiotics,
in part because frequent prescribers of antibiotics
are more likely to regard treatment with corti-
costeroids as itself an indication for antibiotic
therapy.
The relatively small study,2 which suggested that

bacterial infection is not important in adults,
though in itself satisfactory, probably does not
carry sufficient weight to deliver its message
effectively. Possibly, the time has come for a further
large scale study of the whole of a defined popula-
tion in and out of hospital to confirm its con-
clusions. Education of non-specialists, if felt
desirable, must be directed at those with responsi-
bility for acute admissions to hospital as well as
general practitioners.
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