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ABSTRACT
Background

Antibiotics are often prescribed to patients who are admitted to hospital with acute asthma. Their exacerbation is often precipitated
by a viral upper respiratory infection (URTI), but in some instances antibiotics are prescribed in spite of questionable efficacy. A lack
of strong evidence either to support or to refute the use of treatments in acute asthma leaves room for discussion and debate as to how
effective antibiotics are in an acute setting. This review assesses what evidence is available.

Objectives
To determine the efficacy of antibiotics prescribed in the treatment of acute asthma.
Search methods

We searched the Cochrane Airways Group Specialised Register to identify randomised controlled trials. In addition, bibliographies
were checked and authors and pharmaceutical companies were contacted. The most recent search was carried out in March 2005.

Selection criteria

Only RCTs or quasi RCTs were eligible for inclusion. Studies were included if patients were treated for acute asthma in the ED or
its equivalent with antibiotics or placebo. Two reviewers independently assessed articles for potential relevance, final inclusion, and
methodological quality.

Data collection and analysis
Two reviewers completed trial quality assessment and data extraction independently.
Main results

From 128 potential studies, we identified two trials for inclusion in the review. Both trials reported numbers of exacerbations and not
patient numbers due to re admissions over the course of the trials. The total number of participants in this review was 97, but values

were recorded for 115 exacerbations.

An update search conducted in March 2005 did not identify any further studies.
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Authors’ conclusions

The role of antibiotics in the treatment of acute asthma is difficult to assess from the current literature. Recommendations regarding

antibiotic use in acute asthma will remain consensus driven until more research is conducted which includes larger numbers of patients.

PLAIN LANGUAGE SUMMARY

Not enough evidence on whether antibiotics given to people with acute asthma (without evidence of infection) is effective

Patients with acute asthma who require admission to hospital are often treated with antibiotics, in case the underlying cause of the

attack is a bacterial infection. This review examines the evidence regarding this therapy and whether it is justified in patients where

x-rays and other diagnostic parameters do not indicate a bacterial infection. A limited number of studies were identified by searches

conducted and data from them were extracted and analysed. The review concludes that whilst there may be little evidence to support

the use of antibiotics in the treatment of acute asthma, more work is required for specific patient subgroups, notably older patients.

BACKGROUND

Asthma is a common chronic disease, defined as a reversible airflow
obstruction. Lung function often deteriorates at night and early
in the morning and is usually responsive to treatment. However,
many asthmatics experience exacerbations where their quality of
life, lung function and medication use change dramatically. Exac-
erbations can result from a variety of airway irritants. However, in-
fection is an important trigger of acute asthma. While most of these
infections are thought to be of viral aetiology, antibiotics are often
prescribed, especially in General Practice where there is no access
to X-ray facilities (Sachs 1995). Patients often develop symptoms
suggestive of underlying infection, such as thick and discoloured
sputum, fever and chest pain, in association with exacerbations.
While many clinicians perceive these to be bacterial in aetiology, it
is likely that such symptoms may be a manifestation of the under-
lying inflammatory process or of viral infection. Viral infections
have been shown to be a key trigger of asthma in children, but
more difficult to prove in adults. The role of bacterial infections
in acute episodes remains unclear. Despite current recommenda-
tions to restrict antibiotic treatment in acute asthma (BTS 1997;
NAEPP 1997), antibiotics are often prescribed for exacerbations.
Treatment for acute asthma in the emergency department would
usually include systemic corticosteroids (Rowe 2000a), beta-ago-
nists (Cates 2000), and ipratropium (Plotnick 2000). Additional
treatments such as inhaled corticosteroids (Edmonds 2000) and
magnesium sulphate (Rowe 2000b) have also been shown to be
beneficial.

Since most exacerbations are thought to result from viral upper
respiratory tract infections (URTTs) or allergic phenomena, most
current guidelines do not recommend the use of antibiotics in the

acute phase (BTS 1997; NAEPP 1997). In fact, most would sug-

gest that antibiotics be restricted to those patients with clear evi-
dence of pneumonia or those who fail to respond adequately after
aggressive treatment with anti-inflammatory medication. How-
ever, antibiotics remain a treatment modality outside these con-
fines, especially in general practice (Sachs 1995). Some studies
have been conducted in the treatment of asthma with antibiotics
in an acute setting (Shapiro 1974; Graham 1982). The treatment
of less severe exacerbations of asthma frequently includes antibi-
otics as shown by some general practice studies (Sachs 1995).

Given the above information, there remains debate regarding the
effectiveness of antibiotics in the treatment of acute asthma. There
is a discrepancy between recommendations and practice, and this
may be due to the lack of quality evidence-based summaries in
the literature. While some clinicians may remain adamant that
antibiotics are ineffective, there are some important patient sub-
groups who might benefit from antibiotics (e.g. older asthmatics
with COPD and purulent sputum, asthmatic smokers with coex-
istent COPD). This systematic review examines the evidence for
the effectiveness of oral or IV antibiotic treatment in acute asthma.
We know of no systematic review of antibiotic treatment in acute

asthma that has been published to date.

OBJECTIVES

The objective of this review is to determine the efficacy of antibi-
otics in the treatment of exacerbations of asthma.

METHODS
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Criteria for considering studies for this review

Types of studies

To be considered, reported studies had to be randomised con-

trolled trials (RCT).

Types of participants

Studies including only patients presenting to an emergency de-
partment or its equivalent with acute asthma were considered for
inclusion in the review. If patients from other settings could be
removed easily from the study (for example if stratified randomi-
sation was employed) the data could also be used. We reviewed
studies recruiting either children or adult patients, although pa-
tient age formed one of the proposed subgroup analyses. We ex-
cluded studies examining patients with chest x-rays suggestive of
pneumonia. Studies were permitted if they examined in-patients
and/or out-patients.

Types of interventions

Patients must have been randomised to receive either antibiotics or
placebo/control in the emergency department. Since patients with
acute asthma require additional treatments (e.g. systemic and/or
inhaled corticosteroids, beta agonists, ipratropium bromide, mag-
nesium, etc.) data for any co-interventions were recorded or re-
quested from the authors when not reported in the studies. Studies
using either intravenous or oral antibiotics were considered, and
any dose and duration of treatment initiated during the emergency
department visit was included.

Types of outcome measures

All patient outcomes were considered, however the primary and
secondary outcomes were:

PRIMARY OUTCOME

(1) health care utilization (admission to hospital; length of stay
(LOS); relapse).

SECONDARY OUTCOMES

(1) lung function

(2) other clinical outcomes (e.g., vital signs, symptom scores, ad-
verse effects)

(3) laboratory evaluation (sputum bacteriology/white cell count)
and

(4) treatment cost.

Attempts were made to contact the primary investigators of in-
cluded studies to obtain individual patient data.

Search methods for identification of studies

Trials were identified using the Cochrane Airways Group Spe-
cialised Register of trials which is derived from systematic searching
of electronic databases including CENTRAL, MEDLINE, EM-
BASE and CINAHL, and hand-searching of respiratory journals
and meeting abstracts. Records in the Specialised Register coded
as "asthma’ were searched using the following terms:

(acute™ or status® or sever® or emerg* or exacerbat® or hospital*)
AND (amoxycillin OR erythromycin OR clarithramycin OR clar-
ithromycin OR ampicillin OR tetracyclin* OR doxycyclin* OR
oxytetracyclin® OR ciprofloxacin OR tobramycin OR coamoxy-
clav OR augmentin OR cotrimoxazole OR antibiotic* or anti-
bacterial* or antibacterial* OR penicillin OR septra OR bactrim
OR cipro* OR clavulin* OR ceftin*)

The most recent search of the Register was carried out in March
2005.

Additional efforts to locate potential trials included the following:
(1) We reviewed reference lists of all available primary studies and
review articles to identify potentially relevant citations.

(2) We made inquiries regarding other published or unpublished
trials known or supported by the authors of the primary studies
so that these results could be included in this review.

(3) We contacted the scientific advisors of the various pharmaceu-
tical companies that manufacture respiratory antibiotics for any
unpublished or interim results on relevant research.

(4) We searched CENTRAL using the following terms: asthma
AND antibiotics

(5) Finally, we made personal contact with colleagues, collabora-
tors and other trialists working in the field of asthma to identify
potentially relevant studies.

Data collection and analysis

Retrieval of studies

From the title, abstract, or descriptors, two reviewers (VG, TL) in-
dependently reviewed the literature searches to identify potentially
relevant trials for full review. We conducted searches of bibliogra-
phies and texts to identify additional studies by a single reviewer
(VG). From the full text, using specific criteria, two reviewers (VG,
TL) independently selected trials for inclusion in this review. In-
ter-rater reliability was measured by using simple agreement and
kappa statistics. Disagreement was to be resolved by consensus or
third party adjudication (BHR); however, we reached agreement
in all cases.

Assessment of study quality

Two reviewers working independenty (VG, TL) performed
methodological quality assessment by Inter-rater reliability. This
was measured using simple agreement and kappa statistics. Both
reviewers used two methods of quality assessment.

First, using the Cochrane approach to assessment of allocation
concealment, all trials were scored and entered using the following

Antibiotics for acute asthma (Review)
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principles:
e Grade A: Adequate concealment;
e Grade B: Uncertain;
e Grade C: Clearly inadequate concealment.

In addition, each study was assessed using a 0 to 5 scale (Jadad
1996) and summarised as follows:

(1) Was the study described as randomised? (1 = yes; 0 = no)

(2) Was the study described as double-blind? (1 = yes; 0 = no)
(3) Wias there a description of withdrawals and dropouts? (1 = yes;
0 = no)

(4) Was the method of randomisation well described and appro-
priate? (1 = yes; 0 = no)

(5) Was the method of double blinding well described and appro-
priate? (1 = yes; 0 = no)

(6) Deduct 1 point if methods for randomisation OR blinding
were inappropriate.

Data extraction

Two reviewers (VG, TL) extracted data for the trials and entered
into the Cochrane Collaboration software program (Review Man-
ager, Version 4.04). Data extracted comprised of absolute and per-
centage predicted forced expiratory volume (FEV1) or peak expi-
ratory flow rates (PEFR), results from quality of life (QOL) ques-
tionnaires and administrative data (length of hospital stay, relapse
etc). We asked primary study authors to confirm data extraction
and provide additional clarification and information for the review
when necessary. In some cases, we required expansion of graphic
representations of data from the manuscripts to estimate missing
data.

Statistical considerations

All datawere entered into Review Manager (version 4.04). For con-
tinuous outcomes, we calculated individual statistics as weighted
mean differences (WMD) and 95% confidence intervals (Cls) us-
ing a random effects model. For dichotomous variables, we cal-
culated individual statistics as odds ratios (OR) and relative risks
(RR) with 95% ClIs; again, we used a random effects model. There
were insufficient results identified for pooling or for sub grouping
purposes. A two-sided P value < 0.05 was considered statistically
significant.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies.

The preliminary searches conducted yielded a total of 128 refer-
ences. From these references, we identified 12 studies as poten-
tally relevant. Two studies met the criteria for this review (Shapiro

1974; Graham 1982) and the other 10 were excluded (See Ex-
cluded Studies section). An update search in March 2005 did not
identify any further studies.

Graham (Graham 1982) examined amoxycillin in comparison
with placebo administered to sixty adults aged between 13 and
82 years of age following admission to hospital with acute exac-
erbations of asthma between February and December 1979 at St
Bartholomew’s Hospital, London, UK. Seventy one exacerbations
were reported. There were no significant differences reported be-
tween the two treatment groups when they entered the trial (mean
age for the active treatment group 41.2 years, and mean age of
the placebo group was 37.4 years). Entry criteria for the trial were
FEV1 on admission as < 1.5 Litres and/or PEFR < 150 |/min. Par-
ticipants with abnormal chest X-ray were excluded, as were those
with a history of penicillin allergy. Amoxycillin was given orally
in 500 mg doses three times per day. The outcome measures used
were FEV1, PEFR, forced vital capacity (FVC) and number of
days for participants to achieve 50% of overall improvement, as
assessed by the physician, patient and according to PEFR.
Shapiro (Shapiro 1974) examined the efficacy of hetacillin in com-
parison with placebo administered to 37 (the results report 44 ex-
acerbations) children aged between 1 and 18 years following ad-
mission to hospital with acute asthma. Acute asthma was defined
as a lack of response of severe bronchospasm to three subcuta-
neous Beta-agonist treatments. The treatment groups were similar
in terms of age, sex and sample size. Excluded from the trial were
those with bacterial disease (in the opinion of the admitting house
staff and the consulting infectious diseases service) and those who
had recently received antibiotics. Hetacillin was administered in-
travenously (100 mg per kg/24 hr) with background therapies in-
cluding aminophylline and oral corticosteroids.

Risk of bias in included studies

The quality of the included trials can be described as adequate.
Graham 1982 scored three points on the Jadad scale, and was
graded A on the Cochrane allocation concealment scale following
discussion with the authors involved. Shapiro 1974 also scored
three on the Jadad scale, and was graded B on the allocation con-
cealment scale.

Effects of interventions

Shapiro 1974 enrolled children and Graham 1982 enrolled adults
with one adolescent. The data reported in Graham (Graham 1982)
was given as medians and as such could not be transferred into
Review Manager 4.1. Nevertheless, the data that it did contain
provide an indication as to how effective antibiotics are in the
treatment of acute asthma and the information contained in that
paper merits inclusion in this review.

Graham 1982
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Patients in both treatment groups improved significantly over the
course of the trial. However, the % predicted FEV1 in the placebo
was much higher than that of the group treated with Amoxycillin.
Two patients were withdrawn from the control group due to ’slow
clinical progress’. Including the results for these participants at
the worst end of each variable, and comparing the results for the
two groups shows that there was no clinical benefit in prescribing
antibiotics.

Shapiro 1974

At the end of this study, 20 patients had received hetacillin and
24 placebo. The courses of both groups in hospital were similar.
Airway function improved at similar rates. The mean length of
stay in the active treatment group was shorter than that of the
placebo group. However, one participant from the control group
suffered from a respiratory arrest and was hospitalised for nine
days. The instances of infection in both groups was recorded, but
it was shown that only 20% of patients had a viral or mycoplasma
infection.

DISCUSSION

The relationship between bacterial respiratory infections and
asthma is not clear. This is the first systematic review to study
the effect of antibiotics versus standard care in the early treatment
of acute asthma. Based on the analysis of two studies including
97 participants, there is insufficient evidence to support or refute
the use of antibiotics in the treatment of acute asthma. Whilst we
searched for in-patient and out-patient studies, we were only able
to identify in-patient publications. Patients receiving antibiotics
appear to improve at the same rate as patients not receiving an-

tibiotics and subpopulation analyses were not possible.

Studies in children (Shapiro 1974) and adults (Graham 1982)
provide no evidence to support the use of antibiotic treatment in
patients with uncomplicated acute asthma. No additional benefit
was observed in either case from the use of antibiotics. These find-
ings are similar to those from a study, which investigated exacer-
bations in ambulatory patients with asthma or chronic obstruc-
tive pulmonary disease (COPD) from 25 general practices in the
Groningen area of the Netherlands (Sachs 1995). One excluded
paper (Martin 1997) suggested that, with the exception of sinusi-
tis, there is little evidence to suggest that bacterial respiratory in-
fection triggers asthma.

The findings of this review are based on two trials. Consequently,
the study numbers are too small to be conclusive. By virtue of the
participants and variable reporting of outcomes, the results of the
two studies do not lend themselves to pooling.

There is a possibility of publication and selection bias in this
meta-analysis. However, we conducted a comprehensive literature
search, with a systematic strategy to avoid bias. We also attempted
to find unpublished trials by consulting experts in the field, search-
ing abstracts from recent conferences, and corresponding with the
authors of the included studies. The allocation concealment for
one study (Graham 1982) was confirmed by correspondence. We
feel we have identified the majority of the research available deal-
ing with this issue, but we acknowledge that more of these types

of trials may exist.

There is a possibility of study selection bias, however, we employed
two independent reviewers when disagreement was present and we
feel confident that the reasons for excluding studies are consistent
and appropriate (see Excluded Studies). Our search was compre-
hensive and will be updated.

AUTHORS’ CONCLUSIONS

Implications for practice

No clear conclusions can be drawn from this review since the stud-
ies were small. Antibiotics do not appear to provide any added
benefit over standard therapy, either in children or adults hospi-
talised for acute asthma in whom there was clinical suspicion of
bacterial infection (children) or no abnormal chest X-ray (adults).
The cost, side effects and the risk of allergy to antibiotics are fac-
tors that should be taken into account when deciding on what
therapies are appropriate. Until more research is completed, firm
conclusions regarding the efficacy of antibiotic agents cannot be

provided.

Implications for research

More research is required for this topic area. In particular, studies
with larger sample sizes, and dealing with important subgroups
(such as coexisting COPD, chronic asthma as well as elderly pa-
tients) are needed. In addition, studies where antibiotic treatment
is guided by results from induced sputum examination may also

be helpful.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Graham 1982
Methods Double blind randomised control trial conducted over a 10 month period from February to December
1979 involving patients admitted to hospital with acute asthma defined as FEV1 < 1.5], and PEFR <
1501/min
Participants 60 patients were involved in the study whose results were reported as 71 exacerbations of asthma. Mean
age of treatment group was 41.2 (age range 13 to 82) and 37.4 for the placebo group (age range 19 to 77)
. Patients were excluded whose chest x-rays were indicative of pneumonia as well as those patients who
were allergic to penicillin
Interventions Amoxycillin was given orally in 500mg doses 3 times per day
Outcomes FEV1, PEFR, FVC and number of days for patients to achieve 50% of overall improvement, as assessed
by physician, patient and according to PEFR
Notes
Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Yes Study investigators unaware as to order of treatment

group assignment (Cochrane Grade A)

Shapiro 1974

Methods

Double Blind randomised controlled trial over an 11 month period from Septmber 1971 to July 1972
examining patients admitted to hospital with status asthmaticus defined as lack of response to 3 subcuta-
neous injections of aqueous epinephrine. There was no evidence of bacterial infection and patients had

not recently received antibiotics

Participants

37 patients whose results are reported as 44 exacerbations. Mean age of treatment group was 9.3 (SD 4.
3) and 7.9 (5.0) in the placebo group. Exclusion criteria were as follows:

(1) Bacterial disease causing otitis media

(2) Purulent pharyngitis

(3) Fever

(4) Lobular pulmonary infiltrate in chest x-ray on admission

Interventions

Hetacillin 100 mg per kg per 24 hours IV, or placebo.

Outcomes

FEV1, FVC. Blood gases, Pulmonary Index score, Length of stay

Notes

Antibiotics for acute asthma (Review)
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Shapiro 1974  (Continued)

Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Unclear Insufficient information available to determine al-

location procedures (Cochrane Grade B)

Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion
Black 1996 Review article.
Cogo 1994 Trial examined the role of macrolides in the treatment of acute asthma with coexistent infection

Kamada 1993  The patients involved in the trial had chronic asthma

Klajkovic 1998  Clinical audit

Mariotti 1996  Patients were suffering from COPD

Martin 1997 Review article

Sachs 1995 Trial involved patients with COPD in general practice

Spector 1974 The study examined chronic disease

Thom 1996 Letter to a journal

Wyser 1997 Review article
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DATA AND ANALYSES

Comparison 1. Hetacillin versus Placebo

Outcome or subgroup title

No. of

No. of

studies participants

1 FEV1 % predicted at 12 hours
2 FEV1 % predicted at 24 hours
3 FVC % predicted at 12 hours
4 FVC % predicted at 24 hours
5 Length of stay

—_ e e e

Statistical method Effect size
Mean Difference (IV, Fixed, 95% CI) Totals not selected
Mean Difference (IV, Fixed, 95% CI) Totals not selected
Mean Difference (IV, Fixed, 95% CI) Totals not selected
Mean Difference (IV, Fixed, 95% CI) Totals not selected
Mean Difference (IV, Fixed, 95% CI) Totals not selected

Analysis 1.1. Comparison | Hetacillin versus Placebo, Outcome | FEVI % predicted at 12 hours.

Review: Antibiotics for acute asthma

Comparison: | Hetacillin versus Placebo

Outcome: | FEVI % predicted at |2 hours

Mean Mean

Study or subgroup Hetacillin Placebo Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed 95% Cl IV,Fixed,95% Cl

Shapiro 1974 20 40.6 (23.8) 24 35 (14) ] 560[-624, 1744]

Favours Placebo Favours Hetacillin
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Analysis 1.2. Comparison | Hetacillin versus Placebo, Outcome 2 FEVI % predicted at 24 hours.

Review: Antibiotics for acute asthma
Comparison: | Hetacillin versus Placebo

Outcome: 2 FEVI % predicted at 24 hours

Mean Mean

Study or subgroup Hetacillin Placebo Difference Difference
N Mean(SD) N Mean(SD) IV/Fixed,95% Cl IV,Fixed,95% Cl

Shapiro 1974 20 61.6 (25.6) 24 51.8 (182) B 9.80[-358,23.18]

Favours Placebo

5 10

Favours Hetacillin

Analysis 1.3. Comparison | Hetacillin versus Placebo, Outcome 3 FVC % predicted at 12 hours.

Review: Antibiotics for acute asthma
Comeparison: | Hetacillin versus Placebo

Outcome: 3 FVC % predicted at |2 hours

Mean Mean

Study or subgroup Hetacillin Placebo Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl

Shapiro 1974 20 51.8 (28) 24 44.8 (15.4) 7.00[-6.73,2073]

-10 -5

Favours Placebo

0 5 10

Favours Hetacillin
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Analysis 1.4. Comparison | Hetacillin versus Placebo, Outcome 4 FVC % predicted at 24 hours.

Review: Antibiotics for acute asthma
Comparison: | Hetacillin versus Placebo

Outcome: 4 FVC % predicted at 24 hours

Mean Mean

Study or subgroup Hetacillin Placebo Difference Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl

Shapiro 1974 20 72.8 (26.6) 24 65.8 (16.8) 7.00 [ -6.46, 2046 ]
-10 -5 0 5 10

Favours Placebo

Favours Hetacillin

Analysis 1.5. Comparison | Hetacillin versus Placebo, Outcome 5 Length of stay.

Review: Antibiotics for acute asthma
Comeparison: | Hetacillin versus Placebo

Outcome: 5 Length of stay

Mean Mean
Study or subgroup Hetacillin Placebo Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
Shapiro 1974 20 25 (08) 23 26 (0.6) - T -0.10[-053,033]
-1 -0.5 0 0.5 |

Favours Hetacillin

Favours Placebo
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