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ABSTRACT
Objective: To analyse changes in clinical indications for
community antibiotic prescribing for children in the UK
between 1996 and 2006 and relate these findings to the
new NICE guidelines for the treatment of upper
respiratory tract infections in children.
Study design: Retrospective cohort study.
Method: The IMS Health Mediplus database was used to
obtain annual antibiotic prescribing rates and associated
clinical indications in 0–18-year-old patients between 1
January 1996 and 31 December 2006 in the UK.
Results: Antibiotic prescribing declined by 24% between
1996 and 2000 but increased again by 10% during 2003–
2006. Respiratory tract infection was the most common
indication for which an antibiotic was prescribed, followed
by ‘‘abnormal signs and symptoms’’, ear and skin
infections. Antibiotic prescriptions for respiratory tract
infections have decreased by 31% (p,0.01) mainly
because of reduced prescribing for lower respiratory tract
infections (56% decline, p,0.001) and specific upper
respiratory tract infections including tonsillitis/pharyngitis
(48% decline, p,0.001) and otitis (46% decline,
p,0.001). Prescribing for non-specific upper respiratory
tract infection increased fourfold (p,0.001). Prescribing
for ‘‘abnormal signs and symptoms’’ increased signifi-
cantly since 2001 (40% increase, p,0.001).
Conclusion: There has been a marked decrease in
community antibiotic prescribing linked to lower respira-
tory tract infection, tonsillitis, pharyngitis and otitis.
Overall prescribing is now increasing again but is
associated with non-specific upper respiratory tract
infection diagnoses. General practitioners may be avoiding
using diagnoses where formal guidance suggests
antibiotic prescribing is not indicated. The new NICE
guidance on upper respiratory tract infections is at risk of
being ignored.

The overuse of antibiotics in children is a largely
unseen but major public health problem.1 The
largest volumes of antibiotics are prescribed in
primary care2 and are frequently given inappropri-
ately for uncomplicated viral infections of the
upper respiratory tract.3 Excessive antibiotic use is
a risk factor for the development of antibiotic
resistance4 which can increase morbidity, mortality
and health care costs.5 In the UK, an overall fall in
antibiotic prescribing for both adults and children
has been noted from the late 1990s to 2000,6 but
there have been no published data on the specific
clinical indications leading to antibiotic prescribing

for children in primary care. In this retrospective
study we analysed time trends and patterns of
condition-specific antibiotic prescribing in primary
care for children in the UK between 1996 and 2006.
We also attempt to link our results to the recent
guidelines from the National Institute for Health
and Clinical Excellence (NICE) which recommend
delayed or no prescribing of antimicrobials for the
management of upper respiratory infections in
children and adolescents,7 and address whether the
new guidelines are likely to reduce antibiotic
prescribing in the community.

METHODS
The IMS Health Mediplus UK database was used
to obtain data on the annual incidence of antibiotic
prescriptions and the associated indications for
patients aged 0–18 years between 1 January 1996
and 31 December 2006 in the UK. This database8

contains anonymous longitudinal data from
approximately 125 computerised UK general prac-
tices, providing information on over 1 million

What is already known on this topic

c Antibiotic prescribing for children seen in
primary care has declined since the late 1990s.

c The majority of antibiotics are given for
uncomplicated infections of the upper
respiratory tract.

What this study adds

c Antibiotic prescribing for non-specific upper
respiratory tract infections in children seen in
primary care increased fourfold between 2003
and 2006.

c Full implementation of the new NICE guidelines
on antibiotic prescribing for upper respiratory
tract infection would lead to a 17–34% reduction
in prescribing.

c This reduction may not be achieved if general
practitioners increasingly avoid using the
specific clinical diagnoses contained in the NICE
guidelines.
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active patients, which represents approximately 2% of the UK
population. The advantage of the IMS data is that antibiotic
prescriptions are directly linked to the clinical indication.
Indications are coded via the International Classification of
Diseases (ICD), which is a hierarchical coding system used to
classify disease, with ICD-10 being the latest revision. For the
purposes of this study, ICD-10 codes J03 (acute tonsillitis), J02
(acute pharyngitis) and J00 (acute nasopharyngitis) were
grouped together under the indication ‘‘acute sore throat’’,
while codes J20 (bronchitis) and J22 (acute lower respiratory
infection) were combined under the indication ‘‘lower respira-
tory tract infection’’. ICD-10 code R (abnormal signs and
symptoms) included a number of clinical findings, including
fever, cough, skin rash, dysuria or a generally unwell child,
which by themselves did not constitute a specific diagnosis.
Antibiotic prescribing rates were calculated as the number of
antibiotic prescriptions divided by the person-years contributed
by children aged 0–18 years registered with participating
practices in the IMS Health database. 95% Confidence intervals
(95% CI) were calculated using Poisson approximation. For all
statistical tests a p value of ,0.05 was considered statistically
significant. None of the variables within the database have
changed over the study period. Data analysis was performed
using SPSS v 16 (SPSS, Chicago, IL). The study received ethical
approval from the Independent Scientific and Ethical Advisory
Committee.

RESULTS
Between 1 January 1996 and 31 December 2006, a total of
982 811 children aged 0–18 years contributed data to the
Mediplus UK database, comprising 3 106 672 child-years of
follow-up. Overall, 1 482 430 antibiotic prescriptions were
identified over the study period in 334 756 children.

Total prescribing
Total antibiotic prescribing (fig 1) decreased by 24% between
1996 (572 prescriptions/1000 child-years, 95% CI 570 to 574)
and 2000 (435/1000 child-years, 95% CI 433 to 437), with rates
remaining fairly stable until 2002 (444/1000 child-years, 95% CI
442 to 445). Antibiotic prescribing increased by 10% between
2003 (456/1000 child-years, 95% CI 454 to 458) and 2006 (508/
1000 child-years, 95% CI 506 to 510), with the increase being
more marked during the last 2 years of the study. Changes were
similar across all age groups.

Overall clinical indications
Respiratory tract infection was the most common indication
for antibiotic treatment, followed by ‘‘abnormal signs and

symptoms’’, ear and skin infections (fig 2). Over the study
period, antibiotic prescriptions for respiratory tract infection
decreased by 31% (241 prescriptions/1000 child-years in 1996 to
166/1000 child-years in 2006, p,0.01). Prescribing for ‘‘abnor-
mal signs and symptoms’’ declined by 25% between 1996 and
2000 (107/1000 child-years in 1996 to 80/1000 child-years in
2000, p,0.009) but then increased by 40% from 2001 to 2006
(135/1000 child-years, p,0.001). Prescriptions linked to ear
infections (otitis) decreased by 46% (94/1000 child-years in 1996
to 50/1000 child-years in 2006, p,0.001), while prescriptions for
skin infections increased by 74% (47/1000 child-years in 1996 to
82/1000 child-years in 2006, p,0.001).

Respiratory tract indication
A detailed analysis of the upper respiratory tract indication
(fig 3) shows that during the study period prescribing for ‘‘acute
sore throat’’ (tonsillitis, pharyngitis, nasopharyngitis) declined
by almost 48% (82 prescriptions/1000 child-years in 1992 to 42/
1000 child-years in 2006, p,0.001), while prescribing for non-
specific upper respiratory tract infections increased fourfold (13/
1000 child-years in 1996 to 50/1000 child-years in 2006,
p,0.001). Prescriptions linked to a lower respiratory tract
infection declined by 56% (92/1000 child-years in 1996 to 40/
1000 child-years in 2006, p,0.001).

Prescribing for ‘‘abnormal signs and symptoms’’
Prescribing for ‘‘abnormal signs and symptoms’’ has increased
significantly since 2001 (40%) and is currently the second most
common indication for antibiotic prescribing in children in
primary care. Analysis of the 2006 data (fig 4, latest available
data) revealed that almost two thirds of prescribing for
‘‘abnormal signs and symptoms’’ was linked to an ‘‘ill defined
diagnosis’’ (73%).

DISCUSSION
This is the first study to provide a detailed breakdown of
specific indications for antibiotic prescribing in children in UK
primary care. The large number of children included in the
study and the substantial time frame enables robust examina-
tion of prescribing trends, although results are limited by the
fact that the diagnoses made were clinical with no micro-
biological confirmation.

Prescribing indications
This study has suggested that in primary care prescribing for
specific upper respiratory tract infection indications that are
more likely to be caused by a viral infection has substantially
declined (‘‘acute sore throat’’ (tonsillitis, pharyngitis) by 48%,
otitis by 46%). This has been associated with a fourfold increase
in prescribing for non-specific upper respiratory tract infections
and more recently a 40% increase in prescriptions for children
with ‘‘abnormal signs or symptoms’’. This high rate of
prescribing for these non-specific diagnostic groups was
responsible for the increase in total prescribing towards the
end of the study. It is possible that general practitioners (GPs),
in response to ever more guidelines suggesting reducing
prescribing for specific upper respiratory tract diagnoses,9 have
shifted their prescribing to diagnoses where there is less formal
guidance. This is happening despite recent data suggesting that
the great majority of children with non-specific upper respira-
tory tract infection symptoms have an underlying viral cause for
their illness. Harnden et al3 recruited children with non-specific
upper respiratory tract infection diagnoses and identified a viral

Figure 1 Total antibiotic prescribing in 0–18-year-old children in UK
primary care.
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cause in 77%. Children with RSV and metapneumovirus
isolated were most likely to receive an antibiotic.

This indicates that perhaps the key decision by the doctor
faced with an unwell child is whether to prescribe or not, and
that the specific diagnosis is then made secondary to that
decision. There is already sufficient evidence to show that
prescribing in children is strongly related to parental satisfac-
tion,10 communication skills or the way physicians perceive
parental expectations.11 In this case more guidelines or
recommendations may have little or no effect on total antibiotic
consumption if individual prescribing habits play the most
important role, although GPs should be encouraged not to
prescribe antibiotics in children with non-specific signs and
symptoms where the diagnosis is in doubt.

The new NICE guidelines
The evidence base of antibiotic prescribing for upper respiratory
tract infections has been recently reviewed by NICE, with new
guidance recommending either a delayed or no prescribing
policy for five common diagnoses: acute otitis media, acute
cough/bronchitis, acute sore throat, acute sinusitis and common
cold. There is a strong evidence base that this approach is both
safe and effective in reducing antibiotic prescribing within
clinical trials.12–14 The evidence supporting the guidelines
suggests that delayed prescribing can lead to a 63% reduction
in antibiotic use for acute otitis media, 80% for cough, 31% for
acute sore throat and 46% for common cold.7 Application of
these data to our study population would lead to an average
34% decline in total antibiotic use for a no prescribing policy
and a 17% decline for a delayed prescribing policy.

This shift to non-specific indications may limit the use of
guidelines to contain antibiotic prescribing. It is unclear why
prescribing is rising again. The first possibility is that GPs are
not convinced that a low prescribing rate is safe and not related
to adverse outcome. Sharland et al6 have shown that hospital
admissions for peritonsillar abscess and rheumatic fever did not
increase despite the reduction in antibiotic use in the late 1990s,
although they raised concerns about an increase in rates of
mastoiditis. Another retrospective cohort study also demon-
strated that GPs would need to treat almost 4800 children with
otitis media in order to prevent one case of mastoiditis.15 This
was confirmed by Petersen et al16 who suggested that the overall
number of courses of antibiotics needed to prevent one serious
complication is over 4000. There are concerns that these studies

may be confounded by indication as unwell children with more
systemic symptoms are more likely to have received an
immediate prescription instead of a delayed or no prescription.
A further possibility is that antibiotics are given for symptom
control. Little et al14 suggested that the benefit from immediate
antibiotic prescription in acute otitis media was limited to
symptomatic relief after the first 24 h when symptoms are
already resolving, concluding that delayed prescribing seems a
reasonable approach for patients and carers. Meta-analysis of
randomised controlled trials shows antibiotic use to treat sore
throat,17 rhinitis18 and acute otitis media19 has minimal or no
benefit on the clinical outcome. But GPs may be sceptical of this
evidence and feel that the individual needs of their local
population outweigh any concerns about antibiotic overuse and
bacterial resistance.20

So where next?
Firstly, we need more information on the determinants of both
high prescribers of antibiotics in primary care and children who
are high receivers. Are there specific features of either or both
that could lead to a targeted approach? How can we improve
the implementation of delayed prescribing in primary care, with
the negotiation this requires with families? Secondly, we need
more studies on integrating near patient testing for respiratory
viruses using multiplex PCR.21 This will be too expensive to use
in routine clinical practice in the near future, but further clinical
studies will be very helpful in demonstrating that in the era of
universal conjugate pneumococcal vaccination, a virological
diagnosis can probably be made in virtually every child with an

Figure 2 Antibiotic prescribing indications in 0–18-year-old children in
UK primary care. *Includes genitourinary infections, metabolic,
nutritional and endocrine related infections and infections following
contact with health services.

Figure 3 Respiratory indications for antibiotic prescribing in 0–18-year-
old children in UK primary care. *Included the indications tonsillitis,
pharyngitis and nasopharyngitis. {Included unspecified respiratory
disorder, allergic asthma and asthma unspecified. LRTI, lower respiratory
tract infection; URTI, upper respiratory tract infection.

Figure 4 Relative contribution of diagnoses for children with ‘‘abnormal
signs and symptoms’’ in 2006.
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upper respiratory tract infection. Thirdly, we have to accept
that the current UK national antibiotic campaigns have just not
been very successful in engaging the public in decision making
and teaching the benefits of self-care. Examples from other
European countries suggest that carefully structured national
campaigns can be successful especially when electronic media
take a leading role.22 23 Finally and most importantly, the effects
of the NICE guidelines must be actively monitored with regard
to antibiotic utilisation, adherence, changes in clinical disease
patterns and rare complication rates24 so we can clearly
demonstrate to both prescribers and the public the safety of
the national implementation of both no and delayed antibiotic
prescribing advice. The UK in European terms has low antibiotic
prescribing rates in primary care.25 As we try to reduce this still
further, we need to put in place improved systems to monitor
the risks and benefits of all antibiotic prescribing in children.
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