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Summary Respiratory tract symptoms are one of the major reasons for consultations
with general practitioners. Most patients present because of symptoms that distress
them or their family, or for reassurance that the symptoms do not represent something
serious, or in order to receive medication. Many patients believe that their symptoms
are due to an infection and expect to receive an antibiotic. These expectations in-
fluence the doctor’s prescribing such that many patients will receive antibiotics even
if the general practitioner considers these not to be required. This article describes
the principles of rational antibiotic prescribing for lower respiratory tract infections
in primary care, including disorders such as acute bronchitis, acute exacerbations of
chronic obstructive pulmonary disease (COPD) and community-acquired pneumonia.
© 2004 General Practice Airways Group. Published by Elsevier Ltd. All rights reserved.

Introduction

Respiratory tract symptoms are a major reason for
consultations with a general practitioner and pa-
tients presenting with symptoms of an acute lower
respiratory tract illness are commonly given an-
tibiotics as part of their treatment [1]. Patients
present most commonly because of their symp-
toms, such as cough, that distress them or those
around them, or for reassurance that the symptoms
they have are not indicative of something more
serious, or in order to receive medication which
they consider to be effective [1]; many expect to
receive antibiotics [2]. These expectations have a
significant influence on the doctors’ prescribing,
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such that many patients will receive antibiotics
even when deemed unnecessary [2—4]. In fact, in
one investigation conducted among general prac-
titioners to assess their certainty of their decision
to treat previously well patients presenting with
an acute respiratory tract illness with antibiotics,
they considered antibiotics to have been definitely
needed in only 19% of the cases. Furthermore, they
acknowledged that antibiotics were probably not
indicated or even definitely not indicated in 24 and
1% of cases, respectively [3].
The term respiratory tract infection represents

a wide variety of possible clinical diagnoses, which
includes upper and lower respiratory tract infec-
tions; the latter including acute bronchitis, acute
exacerbations of chronic bronchitis and pneumo-
nia [1,5]. Part of the problem in treating patients
with respiratory illness is the use of imprecise
terms of diagnosis, such as ‘‘chest infection’’ and
‘‘bronchitis’’, both of which imply infections need-
ing antibiotics [2]. However, this has come about
because the general practitioner who is presented
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Figure 1 The iceberg of community-acquired respira-
tory tract illness, infection and pneumonia. Numbers in
parenthesis are estimates of relative proportion of pa-
tients in each category, based on published definitions
and data largely from the UK. Reprinted from Macfar-
lane J, Lower respiratory tract infection and pneumo-
nia in the community, Semin. Respir. Infect. 14 (1999)
151—162, with permission from Elsevier.

with a patient with respiratory symptoms, is faced
with a myriad of possible disorders that rep-
resent the pyramid of acute lower respiratory
tract illnesses seen in patients in the community
(Fig. 1) [1,6]. While community-acquired pneumo-
nia, which receives much attention, is a clear-cut
disease with specific management guidelines, this
infection represents only a small proportion of
the respiratory disorders seen by general practi-
tioners [1]. In a recent study of lower respiratory
tract infections seen by general practitioners in
France, pneumonia represented 9.6% of diagnoses,
exacerbations of COPD 14.9% and acute bronchitis
72.5%; yet antibiotics were prescribed to 96.5% of
cases [7]. Pneumonia is said to be a cause of some
5—12% of cases of lower respiratory tract infec-
tions in the UK, so that the average British general
practitioner would see between 4 and 12 cases per
year [8]. However as one goes down the pyramid
indicated in the figure it becomes evident that the
severity of illness is less, while patient numbers
increase considerably, and definitions and classifi-
cations of specific illness also become less clear-cut
[1,6]. Some patients presenting with respira-

tory symptoms may even be due to psychological
disorders.
Lower respiratory tract infections themselves

range in severity from a mild, self-limiting, often
viral infection, to a much more severe community-
acquired bacterial pneumonia [5]. Thus despite
the fact that many of these infections are rather
trivial, 50% of antibiotics used in the community,
are for the management of respiratory infections.
Some 70% of patients presenting initially with an
acute lower respiratory tract infection are given
antibiotics [2,3] and of the 20% of patients who
present again with further or ongoing symptoms,
approximately a further 50% are prescribed antibi-
otics [1]. The latter is common since symptoms
of lower respiratory tract infections are slow to
resolve. Patients have often had symptoms for a
few weeks before consulting the general practi-
tioner, and typically cough persists for more than
2 weeks in 90% of cases and more than 3 weeks in
80% [1].
Thus in most of these cases antibiotic use is

neither warranted nor associated with any signifi-
cant benefit, but certainly does accrue significant
health-care costs. Furthermore there is abundant
evidence that unnecessary antibiotic use is both
potentially harmful to the individual as well as the
community, being one of the most important fac-
tors associated with the development of resistance
among the common respiratory pathogens [2,4].
Much has been discussed and written about what
can be done to promote and encourage more con-
servative and appropriate antibiotic prescribing
habits [1], including education of general practi-
tioners and patients. Education should begin with
undergraduates and trainees since this early train-
ing is said to have a significant influence on their
future prescribing practices [1]. Patient education
should include information on the types of condi-
tions that would benefit from antibiotic treatment,
the natural history of lower respiratory tract infec-
tions and symptoms, the evidence for lack of bene-
fit of antibiotics in many conditions, the increasing
problem of antibiotic resistance, and the side ef-
fects associated with indiscriminate antibiotic use
[1]. Patients clearly need to take responsibility for,
and be brought into the decision making process
about, antibiotic use together with their general
practitioner [1].
While GPs need evidence based information on

the role and limitations of antibiotics in lower
respiratory tract illnesses [1], this needs to be re-
inforced by information about the natural history
of the respiratory illness in the patient [1]. Fig. 2
is a graphic representation of the natural history
and durations of symptoms of a patient presenting
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Figure 2 Graphical representation of the natural his-
tory and duration of symptoms of lower respiratory tract
illness. The ‘‘trigger line’’ represents the level of symp-
toms below which the individual patient tolerates the
symptoms and above which the patient feels ‘‘some-
thing must be done’’. Reproduced from Thorax 55 (2000)
153—158, with permission from the Br. Med. J. Publishing
Group.

with a lower respiratory tract illness [1]. As shown
in the figure, there is a trigger line which crosses
the symptom curve and which varies in position
from patient to patient. The point at which the
patient consults the practitioner and/or purchases
medication, is represented where the trigger line
crosses this curve. The lower the trigger line the
earlier the patient consults [1]. It has been sug-
gested that a better way forward would be to
raise the trigger line, i.e. by modifying patients’
behaviour and expectations. Informing previously
well patients about the natural history of lower
respiratory tract infection symptoms does reduce
re-consultations and is also likely to reduce an-
tibiotic prescriptions, as well as future patient
consultations [9].
In general practice, this would mean not simply

providing a convenient diagnostic label for illness
and providing a prescription, but attempting to
make as accurate a diagnosis as possible on clin-
ical and if necessary laboratory parameters, and
then truly assessing the need for antibiotics and
the likelihood that they would be of benefit in
any particular case, balancing potential benefits
with possible side effects [4]. An important addi-
tional aspect of therapy is the appropriate man-
agement of symptoms using analgesics, antipyret-
ics, decongestants and bronchodilators, where
required [4].

Acute bronchitis

Acute bronchitis has been described as a recent on-
set of cough, with sputum production, in a patient

with no evidence of underlying chronic obstructive
pulmonary disease (COPD), sinusitis or pneumonia
[10]. It is a common condition largely diagnosed
and managed in general practice, particularly in
the winter season [11]. Approximately two million
consultations for this condition take place in UK
and Wales each year. Most cases, particularly those
occurring in previously healthy individuals, are
presumed to be viral in origin and very low rates
of bacterial isolation have been noted in studies;
much lower than that observed in patients with
acute exacerbations of COPD [11]. There are also no
useful criteria by which to differentiate viral from
bacterial causes. Furthermore, it is believed that
the majority of these infections do not have any
significant effects on lung function and do not con-
tribute to chronic airway obstruction, although in
some patients there is a change in forced expiratory
volume in one second (FEV1) and peak expiratory
flow rate (PEF), which improve over 6 weeks, and
many of these patient’s have, at least transiently,
bronchodilator reversibility [11]. For this reason
the routine prescription of antibiotics is not rec-
ommended as part of initial treatment in primary
practice [5]. Nevertheless this does remain a con-
troversial issue and most patients (60—80%) both
expect, and are given, an antibiotic. This has led to
the evaluation of various interventions, including
education and bringing the patient into the deci-
sion process, which would allow a safe reduction in
antibiotic use for acute bronchitis in previously well
adults [12].
Cochrane meta-analyses have evaluated the role

of antibiotic therapy in the management of patients
with acute bronchitis [5,10,13,14]. There was ev-
idence for a modest benefit of antibiotic therapy,
confirming the impression of many clinicians [14].
However, some of benefits, such as a reduction of
mean duration of cough of less than 1 day, were
slight, and of doubtful clinical significance. These
benefits also need to be counterbalanced by detri-
mental effects related to costs, potential adverse
effects of antibiotics and negative consequences
of unnecessary antibiotic use on antibiotic resis-
tance patterns [14]. It is commonly recommended
that the decision of whether to use antibiotics in
patients with acute bronchitis needs to be shared
between patient and clinician, as has been studied
in the various interventions, which does decrease
overall antibiotic use [10,14]. Similar Cochrane
analyses have concluded that there is no evidence
in upper respiratory tract infections, including
common cold and acute purulent rhinitis in children
and adults, of any benefit of antibiotic therapy, and
there is a significant increase of adverse effects in
adults [15].
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Acute exacerbations of chronic obstructive
pulmonary disease (COPD)

‘‘COPD is a disease state characterized by airflow
limitation that is not fully reversible. The airflow
limitation is usually both progressive and asso-
ciated with an abnormal inflammatory response
of the lungs to noxious particles or gases’’ [16].
COPD occurs predominantly as a consequence of
cigarette smoking and is associated with an exag-
gerated decline in lung function. The condition is
punctuated by acute exacerbations that are pre-
cipitated in a substantial number of cases by in-
fection of the airway [16—18]. Infections, together
with environmental exposure are said to be the
common precipitating factors of acute exacerba-
tions [16,18—20]. Depending on study designs, up
to 50% of acute exacerbations are found to be due
to bacterial infections. In addition to being asso-
ciated with increased morbidity and mortality and
health-care costs, it is now also recognized that
these acute exacerbations may also accelerate the
decline in lung function [17].
Importantly, there is also emerging evidence of a

significant relationship between lower airway bac-
terial colonization and disease progression in COPD.
The lower airway is normally sterile, but many pa-
tients with COPD become colonized in the lower
airway with bacteria [20]. In one study, the rate
of decline in lung function, as measured by FEV1,
was proportional to the rise in bacterial colonising
load, the latter appearing to be even more impor-
tant in the rapid decline in lung function than cur-
rent cigarette smoking in the patients [21].
One problem in evaluating studies of acute exac-

erbations is that there is no universal definition of
the condition [5]. Most commonly, exacerbations
are defined according to the presence of symptoms,
the most important ones being increasing shortness
of breath, increasing sputum volume and increas-
ing sputum purulence [5,16]. Those patients with
all three symptoms have a severe exacerbation [5].
Sputum purulence (green sputum) is a very impor-
tant indicator of the possible presence of bacterial
infection as a precipitating factor for the acute ex-
acerbation [22]. Studies have shown that increasing
sputum purulence correlates well with the pres-
ence of airway bacterial infection, as well as with
the presence of cytokine markers of airway inflam-
mation [23]. Therefore patients with purulent spu-
tum are in more need of, and more likely to benefit
from, antibiotic therapy during exacerbations.
A number of reviews have been written and

various studies have been undertaken, investigat-
ing the optimal therapy of acute exacerbations
of COPD [17,18,24]. Meta-analyses of these stud-

ies have appeared in the Cochrane database of
evidenced based medicine and do give some indi-
cation of best therapy. In particular, more research
is clearly needed in the role of antibiotics in acute
exacerbations.

(1) Bronchodilators [16,19,25,26]
Short acting bronchodilators, i.e. �2-agonists

and anticholinergics, are the mainstay of ther-
apy for acute exacerbations. There is evidence
that both have equal effects on spirometric
parameters, and although they are most com-
monly used in combination, there are marginal
benefits of this combination. Nevertheless
this is still recommended by most physicians.
There has been some suggestion that side ef-
fects overall may be somewhat less with the
use of anticholinergics. Initiation of therapy
with methylxanthines is not routinely recom-
mended, because of potential toxicity, and be-
cause studies investigating whether they have
added benefits are equivocal. They may be
considered in patients who do not respond to
other bronchodilators. However, if the patient
is already on these agents they should be con-
tinued. Drug interactions with methylxanthines
and other agents used in COPD (e.g. some of
the antibiotics) need to be considered. There
does not appear to be any evidence of benefit
of one delivery device over another (whether
metered dose inhaler or nebuliser) and so pa-
tient preference and ability is considered in
this choice.

(2) Corticosteroids [16,19,27]
A short course of corticosteroids of up to 2

weeks is associated with improved spirometry
and may be associated with a shorter hospital
stay. There is evidence that their use may also
decrease the relapse rate in COPD. The optimal
route, dose and duration are uncertain.

(3) Antibiotic therapy [5,16,17,19,20,28]
One of the more controversial issues in the

management of acute exacerbations of COPD
has been the value of, and indications for,
antibiotic therapy. In general terms based on
more recent studies, antibiotics are beneficial
in patients with acute exacerbations of COPD.
Patients with more severe underlying COPD and
those with more severe exacerbations are most
likely to benefit. Indications for antibiotics
in the management of acute exacerbations
of COPD are shown in Table 1. Patients with
less severe COPD are most commonly infected
with the usual respiratory pathogens includ-
ing Streptococcus pneumoniae, Haemophilus
influenzae, and Moraxella catarrhalis [5].
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Table 1 Patients with acute exacerbations of COPD
who should be treated with antibiotics (reproduced
with permission from S. Afr. Respir. J., 2003 [17]).

More severe underlying COPD
Severe exacerbations
Purulent (green) sputum during exacerbations
Evidence of systemic infection (e.g. fever, raised
white cell count, raised activity markers)

New infiltrate on chest radiograph
Presence of pneumonia

H. influenzae is particularly common in pa-
tients who still continue to smoke. Viral in-
fections account for approximately 20—30% of
cases. Infections with the so-called ‘‘atypical
pathogens’’, such as Chlamydia pneumoniae,
Mycoplasma pneumoniae and Legionella spp.,
account for a small percentage of infections
[5]. Antibiotics directed against these com-
mon bacterial pathogens should be effective
in cases with less severe COPD and the exact
antimicrobial agents chosen would depend on
local patterns of antibiotic resistance among
these organisms. It is only in severe cases of
COPD and particularly in patients with an FEV1
less than 50% predicted (and especially <35%)
that gram-negative Enterobacteriaciae (for
example, Klebsiella pneumoniae) and Pseu-
domonas aeruginosa might be found, requiring
additional and specific antibiotic therapy [5].
Very few of the currently published guide-

lines for the management of COPD have any
clear indications of which particular class of
antibiotics should be prescribed in any partic-
ular situation. The first published guidelines
that have a more comprehensive description of
antibiotic therapy are the Canadian and South
African guidelines (in press) [17,28]. These
guidelines divide patients with COPD into those
with ‘‘simple’’ or ‘‘complicated’’ COPD or ex-
acerbations [17,28]. The former have no risk
factors for treatment failure or infection with
resistant pathogens and therapy with some of
the more standard, inexpensive antibiotics is
recommended. Among the recommendations
include amoxicillin, amoxicillin/clavulanate,
doxycycline, newer macrolides/azalide, and
ketolides [17,28]. The group of patients with
complicated exacerbations is more likely to fail
antibiotic therapy and has risk factors for infec-
tion with more virulent or resistant pathogens.
Here antibiotic choices may include amoxi-
cillin/clavulanate, second or third generation
cephalosporins, or a new ‘‘respiratory’’ fluo-

roquinolone [17,28]. The optimal duration of
antibiotic therapy is uncertain. Most clinicians
prescribe 5—10 days of antibiotic treatment
and this seems to be appropriate. Antibiotic
therapy of acute exacerbations has been shown
to decrease the relapse rate of COPD [20,29].

(4) Oxygen [16,19]
Oxygen therapy provides significant benefit

to hypoxaemic patients with COPD. The major
concern is the possibility of the development of
hypercarbia, with the occurrence of respiratory
failure, and this needs to be monitored using
blood gas analysis.

(5) Mucus clearance strategies [30]
The commonly held belief is that mucus

clearance strategies do not shorten the course
of exacerbations although there may be some
improvement of symptoms and a small reduc-
tion in acute exacerbations. Mechanical per-
cussion of the chest is ineffective and may even
be detrimental in acute exacerbations.

(6) Additional aspects of treatment [16]
Additional therapy should include monitor-

ing of fluid balance and nutrition, identifica-
tion and treatment of associated conditions
(e.g. cardiac failure), and prophylaxis for deep
venous thrombosis. Indications for hospitalisa-
tion, need for ICU admission and/or ventilatory
support should be considered and are beyond
the scope of this article.

(7) Preventative strategies [24]
One of the most important interventions that

can be undertaken is to encourage smoking ces-
sation in patients who continue to smoke. This
is one of the only interventions that may alter
the natural course of the disease. Pneumo-
coccal and influenza vaccination are strongly
recommended and may be associated with a
significant decrease in infectious complica-
tions. Lastly patient education and rehabili-
tation are essential components of effective
management.

Community-acquired pneumonia

Community-acquired pneumonia is an important
cause of considerable morbidity and mortality,
and need for hospitalisation in patients worldwide
[8,31]. It occurs with a frequency of approximately
1—3 per 1000 adults per year in the developed
world, with an estimated worldwide incidence of
10 million cases annually, with a mortality rate as
high as 50% in seriously ill patients and in high-risk
cases [32]. A study from the UK suggested that
each general practitioner sees on average about 10
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cases a year and 80% of these cases are managed at
home [33]. The frequency of pneumonia is higher
at extremes of age and in high-risk patients with
underlying predisposing conditions, particularly
disorders such as COPD [31,34]. The latter is par-
ticularly important because of its association with
cigarette smoking, which is the main avoidable
risk factor for community-acquired pneumonia in
adults [34].
The mainstay of therapy is antibiotic treatment,

which is required in all cases [35]. There is emerg-
ing evidence that the prognosis of pneumonia is
improved by the early initiation of antibiotics to
which the causative organisms are susceptible
and adversely affected by in appropriate or de-
layed treatment. Numerous guidelines have been
published internationally describing the optimal
treatment of pneumonia in the various regions.
These guidelines are usually based on published
evidence as well as opinion, but also take into ac-
count local factors. Therefore despite similarities
among the various guidelines, there are also sig-
nificant differences and it is for this reason that
a universal guideline that would satisfy all areas
cannot be developed. Initial antimicrobial therapy
of pneumonia is of necessity empiric, since it is a
serious infection requiring urgent treatment and
the causative pathogens are not usually known at
the time of initial diagnosis [32]. Antibiotic treat-
ment decisions are hampered throughout the world
by emerging antimicrobial resistance among the
common respiratory pathogens [31,32,35].
Nevertheless there are certain universal princi-

ples of antimicrobial therapy of pneumonia that
should be applied in all cases and which should en-
sure optimal therapy with best possible outcome.
In the first instance the diagnosis of pneumonia
needs to be confirmed, which is not always straight-
forward [8]. As discussed above, many patients are
treated unnecessary with antibiotics simply on the
suspicion of the presence of pneumonia, or other
lower respiratory tract infection, without confir-
mation of the diagnosis. Symptoms at presenta-
tion also do not distinguish pneumonia from other
causes of respiratory illnesses. While the presence
of focal features signs such as crackles and/or
evidence of consolidation on clinical examination
is very suggestive of the presence of pneumonia,
only chest radiography, with the demonstration
of a lobar or segmental shadowing not due to an-
other cause is a reasonably reliable indicator of the
presence of pneumonia, and has been considered
a gold standard of diagnosis [5,8,32,33,35,36]. It
is for this reason that most published guidelines
recommend chest radiology for cases suspected of
having pneumonia, particularly in the case of those

patients that are sick enough to be admitted to
hospital [37].
Clinical assessment of the patient should include

elucidation of any risk factors for pneumonia, of
any clues to possible aetiology and an evaluation of
the severity of the infection [5,31,32,35—38]. This
includes information on the age of the individual
and evidence of underlying co-morbid illnesses,
which are known to be associated with an increased
mortality. Evaluation of the severity of the pneu-
monia is important for a number of reasons, such
as decisions as to whether the patient should be
admitted to hospital or could be safely managed at
home, guidance as to what investigations need to
be performed, assessment of the need for admis-
sion to the intensive care unit and the likely prog-
nosis, and also as a guide to the choice of initial
antibiotic treatment [32,36]. A number of severity
scoring systems or indicators have been developed
for patients with pneumonia, such as the Pneumo-
nia Severity Index (PSI), the British Thoracic Society
(BTS) ‘‘rule’’ and the American Thoracic Society
criteria [36—39]. Recently described and tested
has been the CURB-65 severity prediction tool,
which is based on the modified BTS ‘‘rule’’ [39].
Using this rule the CURB severity score was calcu-
lated (parameters used are confusion, blood urea
>7mmol/l, respiratory rate ≥30 breaths/min and
low blood pressure). Added to that is age≥65 years,
which is an independent predictor of outcome, and
allows a CURB-65 score to be derived. Although it
appears promising it needs further validation and
if found to be relatively accurate, its simplicity
and ease could prove to be very valuable [39]. Cur-
rently, while severity indicators are useful adjuncts
they cannot replace accurate clinical evaluation.
It is also important, as part of the assessment, for

the clinician to be aware of patient allergy to any
antibiotics, as well have information as to whether
the patient has had any previous antibiotic treat-
ment in the recent past, both of which may exclude
the use certain agents. Perhaps most importantly,
clinicians managing patients with pneumonia need
to have a thorough knowledge of the pathogens
commonly seen in the local region and their antimi-
crobial susceptibility patterns [5].
Outpatient treatment of pneumonia is usually

undertaken with one of the oral antibiotics to
which the common pathogens are known to be
susceptible, for example, high-dose amoxicillin or
the macrolides/azalide [32,37]. For inpatient’s,
the antibiotic therapy most often recommended
is that of a combination of a beta-lactam and
macrolide/azalide [32,37]. There is considerable
emerging evidence that in sicker, hospitalized
cases with pneumonia, including patients with
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bacteraemic pneumococcal pneumonia, this com-
bination treatment is associated with a better
outcome than in patients receiving monother-
apy [37,40,41]. The reasons that combining a
macrolide/azalide with a beta-lactam has added
benefit is uncertain, but could include one or
more of the following factors; additional antibiotic
cover for so-called ‘‘atypical pathogens’’, which
require treatment with a macrolide/azalide; ad-
ditional antibiotic cover for beta-lactam resistant
pathogens that are sensitive to macrolides; syn-
ergistic antimicrobial activity of benefit in sicker,
high risk or immunocompromised patients; and
anti-inflammatory, immunomodulatory activity of
macrolides/azalide [40].
Importantly, antibiotic therapy needs to be com-

menced as soon as possible after diagnosis of pneu-
monia, with evidence that initiation of treatment
within 8 h or even less is associated with better
30-day mortality [42]. There is also no evidence
that prolonging antibiotic treatment has any ad-
vantage but rather may be associated with emer-
gence of resistance. It is usually recommended that
treatment be continued for 5—10 days in routine
cases, with longer treatment advised for infections
with the ‘‘atypical pathogens’’ [32,37]. Other as-
pects of treatment, beyond antibiotics, also need
to be considered and include maintenance of nu-
trition and hydration, correction of hypoxaemia us-
ing supplemental oxygen, adequate analgesia for
pleuritic chest pain and appropriate management
of [31,32,37] underlying co-morbid conditions, such
as COPD.
Prevention of pneumonia is extremely important

and includes control of underlying co-morbid fac-
tors, including smoking and alcohol abuse, which
are known to be important risk factors [32,35].
Use of influenza and pneumococcal vaccines for
appropriate cases as recommended in the local
guidelines is also associated with a decrease in
the occurrence of pneumonia and its complications
[31,32,35,37].
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