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Background: Sore throat is a common respiratory tract symptom responsible for 6% of children’s visits
to pediatricians or family physicians. Even though sore throat is usually self-limiting, antibiotics are often
prescribed in hopes of decreasing symptom length and the risk of developing sequelae. However, antibiotic over-
prescription could lead to adverse events in individuals and bacterial resistance in the community, so the efficacy
and safety of antibiotics must first be established, and alternative treatment options should also be investigated.

Objectives: This overview of reviews aims to synthesize evidence from the Cochrane Database of Systematic
Reviews (CDSR) on the efficacy and safety of different antibiotic treatment strategies (standard antibiotics,
delayed antibiotics, short-duration antibiotics and different types of antibiotics) to improve symptoms of sore
throat in children and adolescents. The efficacy and safety of two other treatments, steroids and Chinese herbal
medicine, are also investigated.

Methods: Issue 1, 2011 of the CDSR was searched for all reviews examining the treatment of sore throat and
disorders which commonly have sore throat as part of their clinical presentation. We also searched for reviews
examining the prevention of important sequelae of sore throat. All systematic reviews examining pharmacologic
or non-pharmacologic treatments in children were identified, and data were extracted, compiled into tables and
synthesized using quantitative and qualitative methods.

Main results: Data pertaining to sore throat in children and adolescents were extracted from seven Cochrane
reviews. Antibiotics provided only modest benefit over placebo for symptoms of sore throat and fever. Imme-
diate versus delayed prescription of antibiotics resulted in a 58% decrease in severity of pain due to sore
throat on day three (RR: 0.42; 95% CI: 0.33, 0.54), and a significant, moderate decrease in fever on day three
(SMD: —0.53; 95% CI: —0.74, —0.31). Most studies of macrolides, cephalosporins and carbacephem showed
no significant benefit over oral penicillin for resolution of symptoms, but in two trials a short course of a
cephalosporin compared to oral penicillin led to modest decreases in both sore throat (half a day; MD: —0.50;
95% CI: —0.78, —0.22) and fever (seven hours; MD: —0.30; 95% CI: —0.45, —0.14). Steroids compared to
placebo decreased symptoms of sore throat in children with infectious mononucleosis at 12 hours (RR: 0.54;
95% CI: 0.30, 0.99) but not at any other measured time points. A higher rate of vomiting was associated with
delayed antibiotics (RR: 0.07; 95% CI: 0.03, 0.20); vomiting, diarrhea and abdominal pain were associated
with short-duration antibiotics (RR: 1.74; 95% CI: 1.31, 2.32); and overall adverse effects were associated with
macrolides (RR: 2.19; 95% CI: 1.04, 4.61). Trials involving Chinese herbal medications for sore throat were
of low quality and no good evidence for the use of these agents was available.

Antibiotics compared to placebo were associated with lower rates of acute rheumatic fever, but the difference
was not statistically significant when only pediatric data were included (RR: 0.20: 95% CI: 0.01, 4.18). One
review examining the secondary prevention of rtheumatic fever found that intramuscular versus oral penicillin
reduced the recurrence of rheumatic fever by 92% (RR: 0.08; 95% CI: 0.04, 0.18) and significantly reduced
the number of participants who developed streptococcal throat infections (RR: 0.22; 95% CI: 0.17, 0.27; I*:
81%).

Authors’ Conclusions: Evidence from the CDSR suggests that antibiotics provide only modest improvements
in symptoms of sore throat in children and adolescents. If antibiotics are prescribed, macrolides are less ideal
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compared to other agents, and there is some evidence that a short course of a newer cephalosporin may be
slightly better than a standard course of penicillin. Any potential benefit of antibiotic treatment must be weighed
against the cost of treatment and the possibility of adverse effects. Children with a past history of rheumatic
fever or those living in a region with a high prevalence of this condition are more likely to benefit from
antibiotics than those without these risk factors. Oral corticosteroids can decrease sore throat symptoms within
the first day and may be helpful for children with severe symptoms of infectious mononucleosis. There is
no compelling evidence that any Chinese herbal medicine has beneficial effects for the relief of sore throat

symptoms or prevention of sequelae.

Editors’ Note: Overviews of reviews, compiling evi-
dence from multiple Cochrane reviews into one acces-
sible and usable document, is a regular feature of
this journal. Our aim for each overview is to focus
on the treatment question, ‘which treatment should 1
use for this condition?’, and to highlight the Cochrane
reviews and their results in doing so. It is our hope
that the overview will serve as a ‘friendly front end’
to the Cochrane Library, allowing the reader a quick
overview (and an exhaustive list) of Cochrane reviews
relevant to the clinical decision at hand.

Plain Language Summary

Sore throat is a common respiratory symptom that
affects 30% of people every year. Sometimes sore
throats are treated using antibiotics, but antibiotics
will only work if the sore throat is caused by bacte-
ria — they will not work if the sore throat is caused by
a virus. Unfortunately, there is no test that can tell for
sure whether the sore throat is bacterial or viral, and
doctors often hesitate to prescribe antibiotics because
they can have side effects like nausea, vomiting, diar-
rhea, rash and allergic reactions. If your child has a
sore throat, it will probably go away in about one
week without antibiotics and without other treatments
like steroids or herbal medicines. If your doctor does
prescribe antibiotics, he or she will probably prescribe
ten days of penicillin or three to six days of a newer
antibiotic.

Background

Description of the condition

Sore throat is a common respiratory tract symptom
which affects up to 30% of people in any given
year (1) and is responsible for approximately 6% of
children’s visits to pediatricians or family physicians
(2). Most cases of sore throat are self-limiting, and
for 85% of people this resolution occurs within one
week (3). Sore throat can be either viral or bacte-
rial, with 50% to 80% of cases being viral. Com-
mon causative viral agents include influenza, parain-
fluenza, infectious mononucleosis (glandular fever),
adenoviruses and herpes simplex virus. Sore throat is

Copyright © 2011 John Wiley & Sons, Ltd.

often a symptom of acute respiratory tract infections
such as laryngitis, pharyngitis, tonsillitis and the com-
mon cold (3-5). In the past, group A beta-hemolytic
streptococcus (GABHS) has been the primary bacterial
pathogen of interest (4, 6). More recently, Fusobac-
terium necrophorum has been identified as an uncom-
mon but important bacterial pathogen, affecting up to
10% of adolescents presenting with sore throat and
equalling GABHS as a cause of hospitalization for
respiratory infection (7).

Unfortunately, signs and symptoms of sore throat
do not reliably distinguish children with self-limited
viral pharyngitis from those with a bacterial cause,
and even complex decision rules that combine specific
signs and symptoms frequently misclassify viral cases
as bacterial and vice versa (8). Throat culture or rapid
antigen testing can aid in determining the cause of the
sore throat, but both have relatively high rates of false
positives and false negatives. Most clinicians currently
have no access to a diagnostic test for Fusobacterium
necrophorum.

Sore throat caused by GABHS infection can result
in sequelae such as acute glomerulonephritis and
rheumatic fever, which are of great concern to clini-
cians. Post-streptococcal glomerulonephritis can occur
following a GABHS infection of the throat or skin,
and is often self-limiting and treated with support-
ive measures. Rheumatic fever develops within four
weeks of the initial GABHS pharyngitis and is a multi-
system inflammatory condition which occurs in 1-3%
of children. While often self-limiting, it may induce
rheumatic heart disease, which occurs in 1-5% of
those who develop rheumatic fever. Rheumatic heart
disease is uncommon in industrialized societies but is
of great clinical concern in the developing world, caus-
ing upwards of 200,000 deaths per year (9). Moreover,
the recurrence of rheumatic fever rises to almost 50%
in patients with a previous episode of rheumatic fever.
Both complications are believed to be preventable by
antibiotic treatment following GABHS infection.

Description of the interventions

Since sore throat is usually self-limiting, general man-
agement of children with sore throat should include
parental reassurance, pain relief and information about
the natural progression of the illness (3). While antibi-
otics are regarded as standard treatment for sore throats
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of suspected bacterial etiology, a variety of additional
interventions are also available. This overview exam-
ines current evidence for six interventions used in
the management of sore throat in children: stan-
dard antibiotics, newer antibiotics (i.e. cephalosporins,
macrolides and carbacephem), delayed antibiotics,
short-duration antibiotics, steroids and Chinese medic-
inal herbs. These treatments have been studied with
the aim of improving symptom control and reducing
sequelae and adverse events.

How the interventions might work

For the subset of children with bacterial sore throats,
antibiotics could decrease the length or severity of
the illness and could also decrease recurrence rates. A
small proportion of children with sore throat develop
otitis media, peritonsillar abscess or cellulitis follow-
ing their bacterial sore throat. These infections can
be severe, may require hospitalization and might be
prevented by early administration of antibiotics (10).
A small proportion of children with GABHS develop
serious and potentially life-threatening sequelae such
as rheumatic fever or glomerulonephritis or, for ado-
lescents with F. necrophorum infections, Lemierre
syndrome (11-14). In the Western world, antibiotics
are currently over-prescribed: 53—73% of children pre-
senting with sore throat receive antibiotics, whereas
only 15-36% of sore throats are caused by bacterial
infections (2, 4, 6). This unnecessary prescribing could
result in community bacterial resistance and individ-
ual adverse events such as nausea, vomiting, diarrhea,
candidiasis, rash and allergic reactions (3, 5, 15).

Delayed prescribing of antibiotics could serve to
both decrease antibiotic over-prescription and allow
antibiotics to be used for children with bacterial infec-
tions by providing time for viral sore throats to
resolve without treatment. Delayed antibiotics have
been advocated since the late 1990s (4) and involve
advice from clinicians to caregivers to fill an antibiotic
prescription after two or three days only if symptoms
persist or worsen (5). This strategy could improve par-
ent satisfaction with treatment and could also serve as
a ‘safety net’ for the small proportion of patients who
develop worsening symptoms due to bacterial infec-
tion and subsequently fill their prescriptions (16, 17).

Short-duration instead of standard-duration antibi-
otics might also circumvent some limitations of stan-
dard antibiotic therapy. ‘Short-duration antibiotics’
refer to newer antibiotics (e.g. azithromycin, clar-
ithromycin and cefuroxime) prescribed for 2—6 days,
while ‘standard-duration antibiotics’ typically refer to
500 mg of penicillin taken two to four times daily for
ten days. Patient compliance with standard-duration
antibiotics decreases with symptom remission (18),
therefore the compressed time frame of short-duration
antibiotics might improve medication compliance and
decrease adverse effects, treatment failure, return vis-
its, sequelae and the potential for community bacterial
resistance (19, 20).

Copyright © 2011 John Wiley & Sons, Ltd.
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Non-antibiotic treatments for sore throat include
steroids and Chinese medicinal herbs. Steroids are
used to treat inflammatory symptoms of both bac-
terial and viral sore throats, and these potent anti-
inflammatory agents target potential inflammation of
the neck glands, pharynx and/or tonsils (21, 22). How-
ever, controversy exists around the use of a drug with
potential short and long-term adverse events to treat
a disorder that is typically self-limiting (23). Chinese
medicinal herbs have been used for thousands of years
to treat sore throat, and some Chinese herbal prepara-
tions have been shown to have antitussive, antipyretic
and expectorant effects (15). However, research is still
needed to determine whether Chinese herbs can be
used to relieve sore throat and, if so, which herbs work
best. In addition, Chinese herbs may not be entirely
safe, with possible adverse effects including allergic
reactions and Chinese herbal nephropathy (24-26).

Why it is important to do this overview

Sore throat is of considerable interest to the medical
community due to its prevalence and the large number
of associated healthcare consultations. The annual cost
in the USA due to GABHS alone has been estimated
to be $224 to $539 million (27). Non-medical costs
make up almost half of this amount. Children miss an
average of 1.8 days of school per sore throat episode,
and their parents require an average of 1.9 days off
work. Furthermore, sequelae of sore throat infections
have significant associated morbidity and mortality,
especially in developing nations. Clinicians and par-
ents presented with a child with sore throat face dif-
ficult decisions about whether to use antibiotics or
other treatments, when to start treatment, how long
to continue treatment, and whether to treat at all. An
overview of systematic reviews on the treatment of
sore throat can inform these decisions by providing
estimates of the expected benefits and risks of various
treatment strategies.

Objectives

This overview of reviews aims to synthesize the
current evidence from the Cochrane Database of
Systematic Reviews on the efficacy and safety of
pharmacologic and non-pharmacologic treatments to
improve symptoms of sore throat in children and
adolescents.

Methods

Criteria for considering reviews for inclusion

Reviews were included providing they were pub-
lished in the Cochrane Database of Systematic Reviews
(CDSR) and examined pharmacologic or non-pharma-
cologic interventions for the treatment of sore throat
in children or adolescents. Because sore throat is a
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Search term Results
#1 ‘sore throat’ in Cochrane Reviews 97
#2  (strep* throat) in Cochrane Reviews 42
#3  (strep* pharyngitis) in Cochrane Reviews 24
#4  (group A strep* infection) inCochrane Reviews 205
#5  'respiratory tract infection’ in Cochrane Reviews 149
#6  MeSH descriptor Pharyngitis explode all trees with qualifiers: CO, DT, DE, DI, PC, TH 559
#7  MeSH descriptor Tonsillitis explode all trees with qualifiers: CO, DT, DE, DI, PC, TH 227
#8  MeSH descriptor Laryngitis explode all trees with qualifiers: CO, DI, DT, PC, TH 98
#9  MeSH descriptor Infectious Mononucleosis explode all trees with qualifiers: CO, DT, DI, PC 42
#10  MeSH descriptor Herpes Simplex explode all trees with qualifiers: CO, DT, DI, PC 652
#11  MeSH descriptor Common Cold explode all trees with qualifiers: CO, DT, DI, PC 304
#12  ‘influenza’ in Cochrane Reviews 121
#13  (measle* OR mump* OR rubella) in Cochrane Reviews 20
#14 ‘varicella’ in Cochrane Reviews 29
#15 MeSH descriptor Glomerulonephritis explode all trees with qualifiers: CO, DT, DI, PC 424
#16  ‘guttate psoriasis’ in Cochrane Reviews 16
#17 MeSH descriptor Rheumatic Fever explodeall trees with qualifiers: CO, DT, DI, PC 86
#18 (#4OR#5 OR #6 OR #7 OR #8 OR #9 OR #I0 OR#|| OR#12 OR#I3 OR #14 OR #15 OR#16) 446
#19  throat* in Cochrane Reviews 288
#20 (#18 AND #19) 93
#21  (#1 OR #2 OR #3) 15
#22  (#20 OR #21) 128
#23  (child* OR plediatr* OR preschool* OR adolescen* OR youth OR teen* OR infan* OR baby OR 3592
babies OR girl* OR boy* OR neonat* OR newborn*) in Cochrane Reviews
#24  (#22 AND #23) 119

Figure |. Search strategy for Issue |, 2011 of the Cochrane Database of Systematic Reviews

main symptom of many other disorders, reviews were
also deemed potentially relevant if they examined
treatment of any of the following disorders which
typically have sore throat as part of their clinical
presentation: acute respiratory tract infections, com-
mon cold, glandular fever (infectious mononucleo-
sis), group A streptococcal pharyngitis, herpes sim-
plex, influenza, laryngitis, measles, mumps, pharyn-
gitis, rubella, tonsillitis and varicella. In order to
be included in this overview, reviews on the above
topics had to include the outcome of ‘sore throat’.
Reviews examining prevention of three sequelae of
sore throat — glomerulonephritis, guttate psoriasis and
rheumatic fever — were also deemed potentially rel-
evant and were included if they contained outcome
data on occurrence or recurrence of the sequelae. The
complete search strategy can be found in Figure 1.

Search methods for identification of reviews

For this overview, Issue 1, 2011 of the CDSR was
searched for all reviews examining sore throat, disor-
ders which commonly cause sore throat, and sequelae
commonly associated with sore throat. The complete
search strategy can be found in Figure 1. We also
consulted the Cochrane Acute Respiratory Infections
Group to ensure that we did not miss any relevant
reviews.

Outcome measures

The following a priori outcomes were specified for
inclusion in this overview: sore throat, fever, overall

Copyright © 2011 John Wiley & Sons, Ltd.

symptoms, recovery, recurrence, administrative out-
comes, sequelae and adverse effects.

Data collection and analysis

For this overview, one reviewer (MF) extracted the fol-
lowing information from each of the included reviews:
inclusion criteria (including populations, interventions,
comparisons, and outcomes), methodological quality
assessments and numeric results. Random effects mod-
elling was used for all meta-analyses in order to pro-
vide the most conservative estimate, and when data
were presented in the reviews using fixed effects mod-
elling, Review Manager 5 was used to re-analyse the
data using random effects modelling (28). A research
assistant subsequently verified the accuracy of all
numeric results.

All dichotomous data were summarized using rel-
ative risks (RR) with 95% confidence intervals (CI)
and were interpreted as statistically significant if the
95% Cls did not cross one. To measure the treatment
effect for dichotomous outcomes that reached statisti-
cal significance, ‘number needed to treat’” (NNT) was
calculated. For all comparisons, including those based
on a single trial, NNT was calculated from the trials’
baseline risk (the risk of the event occurring for those
not receiving treatment) (29).

Continuous data were summarized using either stan-
dardized mean differences (SMD) or mean differences
(MD), both with 95% Cls. SMD was calculated for
outcomes when a variety of different scales were
used across studies, because expressing the effects as

Evid.-Based Child Health 6: 810—823 (2011)
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standardized values allowed results from the differ-
ent scales to be combined. MD was calculated when
the same scale (e.g. ‘days’) was used to measure the
outcomes. Effect sizes expressed using SMD were
described as small (<0.40), moderate (0.40-0.70) or
large (>0.70) based on decision rules outlined in the
Cochrane Handbook (29). SMD and MD results were
interpreted as statistically significant if the 95% con-
fidence intervals did not cross zero.

If more than one study contributed to the meta-
analysis, the accompanying I> value was reported
and represents the degree of statistical heterogeneity
among the studies. An I? value close to 0% indicates
minimal or no heterogeneity of trials, whereas an I
of 50% or greater represents substantial heterogeneity
(29). I? values of 50% or greater were included in the
results text along with the effect size.

Results

Results of the search

The search strategy (see Figure 1) returned 119
reviews, of which 37 were potentially relevant. Four
reviews and two protocols examined the treatment of
sore throat: the four reviews were included in this
overview (15, 30-32) and the two protocols were
excluded as they were not yet available in full review
format. Twenty-eight reviews or protocols examined
the treatment of disorders which commonly have sore
throat as part of their presentation; three of these
reviews included ‘sore throat’ as an outcome measure
and were therefore included in this overview (23, 33,
34). Lastly, three reviews examined common seque-
lae of sore throat; one of these reviews included the
outcome of ‘recurrence’ and was therefore included in
this overview (35).

Description of included reviews

Eight reviews, containing a total of 43 relevant tri-
als and 18,393 participants, were included in this
overview (15, 23, 30-35). Seven of the included
reviews examined interventions for the treatment
of sore throat, including antibiotics (30, 31, 33),
delayed antibiotics (32), short-duration antibiotics
(34), steroids (23) and Chinese herbal medicine (15).
The eighth review examined secondary prevention of
rheumatic fever (35).

All but one of the included reviews were published
in 2010, and the exception (35) was published in 2009.
The eight included reviews contained a total of 104
trials, but only 43 of those trials (41%) contained
child-only data and were included in this overview.
The rest were excluded because they enrolled partic-
ipants of all ages, and child-specific data could not
be extracted separately. Seven of the included reviews
contained between one (15) and seven (31) pediatric
trials, and the number of children included in these
reviews ranged from 85 (23) to 1,929 (31). The last

Copyright © 2011 John Wiley & Sons, Ltd.
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review (34) contained 19 pediatric trials and 12,892
children. Table 1 presents the study characteristics of
the eight included reviews.

Search methods

All included reviews searched CENTRAL, MED-
LINE and EMBASE. Six reviews (15, 23, 30, 33-35)
searched for unpublished and/or ongoing trials, five
reviews (30-32, 34, 35) hand-searched reference lists
of relevant trials, and four reviews (30, 33-35) con-
tacted experts and/or authors. Two reviews each also
searched conference proceedings (30, 34), specialized
journals (15, 30) and contacted pharmaceutical com-
panies (30, 34).

Participants

The participants included in this overview had hetero-
geneous clinical diagnoses. One review (31) included
participants with ‘symptoms of sore throat’, and a sec-
ond review (15) specified that the sore throat had to
be due to pharyngitis, laryngitis or tonsillitis. Two
reviews (32, 33) included participants with various
acute respiratory tract infections, and another two (30,
34) included participants with laboratory confirmed
GABHS infections. One review (23) examined par-
ticipants with infectious mononucleosis; lastly, one
review (35) included participants with a history of
rheumatic fever.

Ages of participants were fairly similar across
reviews. Seven reviews included participants of all
ages, and pediatric data was able to be extracted
separately. In five of the reviews (15, 23, 30, 31,
35) the ages of children ranged between 6 months and
18 years, and the other two reviews (32, 33) did not
specify age ranges of children. The last review (34)
included children between 1 and 18 years of age.

Interventions

All interventions included in this overview were phar-
macologic, except for one non-pharmacologic inter-
vention examining Chinese herbal medicines (15).
Five reviews (15, 30, 32, 34, 35) compared an
active treatment to another active treatment, and three
reviews (23, 31, 33) compared an active treatment to
placebo. Specifically, the included reviews examined
the following nine comparisons for the treatment of
sore throat:

e Any antibiotic versus placebo for sore throat (‘any
antibiotic’ refers to any type, duration, repetition
schedule or mode of administration) (seven trials)

e Any antibiotic versus placebo for common cold/
acute purulent rhinitis (‘any antibiotic’ refers to
any type, duration, repetition schedule or mode of
administration) (five trials)!

1 One of these trials (36) is also included in the previous comparison
because it met the inclusion criteria for both comparisons. The trial
has been included in all relevant meta-analyses.
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ARTI: acute respiratory tract infection; GABHS: group A beta-hemolytic streptococcus; TCM: traditional Chinese medicine; URTI: upper respiratory tract infection.

Cephalosporins versus penicillin (two trials)
Macrolides versus penicillin (one trial)
Carbacephems versus penicillin (one trial)
Immediate versus delayed antibiotics (‘delayed
antibiotics’ refer to the advice from clinicians to
caretakers to start using the antibiotics two days
after the initial consultation) (two trials)

e Short-duration versus standard-duration antibiotics
(‘standard duration’ refers to ten days of oral
penicillin) (19 trials)

e Steroids versus placebo (two trials)

e Chinese herbal medicine (Ertong Qingyan lJiere

Koufuye) versus Chinese herbal medicine (Fufang

Shuanghua Koufuye) (one trial)

One review also examined administration of oral
versus intramuscular penicillin (three trials) for the
secondary prevention of rheumatic fever.

Outcome measures

Six of the included reviews specified primary out-
comes (15, 30, 32—35). The most frequently reported
primary outcomes were resolution of sore throat, fever,
pain and overall symptoms (30, 32, 34). Other primary
outcomes were inefficacy (15), persisting symptoms
(33) and recurrence (but not initial occurrence) of
rheumatic fever (35).

Methodological quality of included trials

Various instruments were used to evaluate the method-
ological quality of trials within each review, with one
review (34) using more than one type of instrument.
Four of the reviews (30-33) used the Cochrane Risk
of Bias tool to assess trial quality based on sequence
generation, allocation concealment, blinding, incom-
plete outcome data, selective outcome reporting and
other sources of bias (i.e. study design or stopping
early) (29). Based on the Risk of Bias criteria, 17% of
trials in the four reviews were assessed as low risk of
bias, 50% as unclear and 33% as high risk of bias.

Two reviews (34, 35) assessed the quality of alloca-
tion concealment to treatment groups (37). Together,
these two reviews assessed allocation concealment as
unclear in 38% of trials and inadequate in 62%. One
of these reviews (34) also used the five-point Jadad
scale to assess trial quality based on randomization
technique, double-blinding procedure and documenta-
tion of losses to follow-up and withdrawals (38). The
average Jadad score for the 19 pediatric trials was 2.4.

One review (15) assessed methodological quality
using a published method based on generation of the
allocation sequence, allocation concealment, double
blinding and follow-up (39, 40). The one pediatric trial
included in this review received a score of ‘C’ and was
judged as having a high risk of bias because one or
more of the above criteria were not met.

Lastly, one review (23) assessed trial quality based
on allocation concealment, blinding and incomplete
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outcome data. Both included trials had adequate allo-
cation concealment and incomplete outcome data
reporting, and one of the two trials had adequate
blinding.

Effects of interventions
Symptoms of sore throat

Table 2 presents data for sore throat, fever and overall
symptoms. Data were available for eight different
comparisons, and relevant results for each outcome
are presented below.

Sore throat: The available data for sore throat exam-
ined length of sore throat, presence of sore throat,
and pain due to sore throat, and data were obtained
at 12 hours, day 1, day 3 and 6-8 days. Antibiotics
did not decrease symptoms of sore throat at any time
points when compared with placebo. Immediate com-
pared to delayed prescription of antibiotics resulted
in a 58% decrease in the number of participants with
pain due to sore throat on day 3 (RR: 0.42; 95% CI:
0.33, 0.54), but did not significantly impact the sever-
ity of the pain. The number needed to treat (NNT)
to prevent pain in one additional patient was 1.9 on
day 3. Only one review (short versus standard-duration
antibiotics) reported average duration of sore throat
symptoms and found that a four-day course of cefurox-
ime axetil decreased sore throat symptoms by half
a day when compared to ten days of oral penicillin
(MD: —0.50; 95% CI: —0.78, —0.22). The review on
Chinese herbal medicine measured symptoms of sore
throat on day 3 and found that one type of herbal
medicine (Fufang Shuanghua Koufuye) significantly
decreased symptoms of sore throat compared to a sec-
ond (Ertong Qingyan Jiere Koufuye) (RR: 1.40; 95%
CI: 1.06, 1.85; NNT: 4.1). Steroids were better than
placebo in decreasing sore throat symptoms in children
with infectious mononucleosis; however, the differ-
ence was only statistically significant at 12 hours (RR:
0.54; 95% CI: 0.30, 0.99; NNT: 3.0) and the difference
in symptoms between the two groups became progres-
sively less at each of the three subsequent assessments.

Fever: Available outcomes for fever showed a
similar pattern to the sore throat data. Antibiotics did
not lead to a decrease in the number of children with
fever on day 3 when compared to placebo. Immediate
prescription versus delayed prescription did not impact
fever severity on day 1 but led to a statistically
significant yet moderate decrease in fever severity
on day 3 (SMD: —0.53; 95% CI. —0.74, —0.31).
Compared to ten days of oral penicillin, short-duration
cephalosporins decreased the length of fever by seven
hours (MD: —0.30; 95% CI: —0.45, —0.14).

Overall symptoms: Antibiotics compared to placebo
did not significantly decrease presence of overall
symptoms after seven days, and the choice of antibi-
otic regimen was not associated with the persistence of
symptoms beyond the conclusion of treatment. Trials
comparing cephalosporins, macrolides or carbacephem
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to oral penicillin found no significant differences in the
time to resolution of overall symptoms.

Recovery, recurrence, sequelae and administrative
outcomes

Table 3 presents data on recovery, recurrence,
rheumatic fever, other sequelae, and administrative
outcomes. Data were available for nine different com-
parisons, and relevant results for each outcome are
presented below.

Recovery: Recovery was assessed using two out-
comes: recovery from acute pharyngitis and return to
normal activities after 1 week. Compared to the Chi-
nese herbal medicine Ertong Qingyan Jiere Koufuye,
35% more participants receiving Fufang Shuanghua
Koufuye recovered from acute pharyngitis (RR: 1.54;
95% CI: 1.01, 2.36; NNT: 4.4). There was no sig-
nificant difference between steroids and placebo in
infectious mononucleosis for return to normal activ-
ities after 1 week.

Recurrence: Short-duration antibiotics compared
to standard-duration antibiotics did not significantly
affect late clinical recurrence. Cephalosporins, macro-
lides and carbacephem were each compared to peni-
cillin, and no statistically significant differences were
found, although in one trial children receiving
azithromycin were almost three times more likely to
have late clinical recurrence than those receiving oral
penicillin.

Rheumatic fever: In an analysis that included data
from both adults and children, antibiotic treatment
was found to be effective in the primary prevention
of acute rheumatic fever (RR 0.27; 95% CI 0.12
to 0.60). Most of these trials used penicillin, and
restricting the analysis to only these trials gave similar
results. In our analysis using only the pediatric data,
the risk ratio was comparable but the result was no
longer statistically significant because of the very
small number of cases of acute rheumatic fever in both
the intervention and control groups (RR: 0.20: 95%
CI 0.01, 4.18). More cases of acute rheumatic fever
were noted in children receiving short versus standard-
duration antibiotics, but these results also failed to
reach statistical significance. In children with a past
history of rheumatic fever, intramuscular penicillin
compared to oral penicillin significantly reduced the
recurrence of theumatic fever by 92% (RR: 0.08; 95%
CI: 0.04, 0.18), and the number needed to treat to
prevent one recurrence of rheumatic fever was 6.2
patients.

Other sequelae: Children who received antibiotics
(both oral and intramuscular) developed fewer cases of
acute glomerulonephritis than those receiving placebo.
However, the differences did not reach statistical sig-
nificance, the number of events was small, and the
confidence intervals were wide. There was also no
statistically significant difference between short and
standard-duration antibiotics in decreasing the number
of participants who developed any sequelae (glomeru-
lonephritis, acute rheumatic fever and suppurative
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complications such as acute otitis media, sinusitis and
peritonsillar abscess). In children with a past history
of rheumatic fever, intramuscular versus oral penicillin
led to a 78% reduction in number of participants who
developed streptococcal throat infections (RR: 0.22;
95% CI: 0.17, 0.27) and the NNT was 1.8 patients;
however, it should be noted that there was significant
(p = 0.005) and substantial (I*: 81%) heterogeneity
for this outcome.

Administrative outcomes: The steroids review found
no significant difference in the number of hospital
admissions between participants receiving steroids
or placebo. The delayed antibiotics review reported
no significant difference on intention to re-consult
between participants receiving delayed or immediate
antibiotics.

Adverse effects

Table 4 presents data on adverse effects reported in all
included reviews. Compared to participants receiving
delayed antibiotics, those receiving immediate antibi-
otics showed a 93% reduction in vomiting (RR: 0.07;
95% CI: 0.03, 0.20). Participants receiving standard-
duration antibiotics compared to short duration antibi-
otics showed a significant decrease in vomiting, diar-
rhea and abdominal pain (RR: 1.74; 95% CI: 1.31,
2.32). Lastly, individuals receiving penicillin experi-
enced significantly fewer adverse events than those
receiving macrolides (RR: 2.19; 95% CI: 1.04, 4.61).
The numbers needed to treat to prevent the above
listed adverse events were 2.2, 29.0 and 17.1 patients,
respectively.

Discussion

Summary of main results

Effectiveness of antibiotics for children with sore
throat

Results of both the antibiotic versus placebo and the
delayed prescribing trials are relevant to this ques-
tion. In the antibiotic versus placebo trials, there were
no clinically relevant, statistically significant differ-
ences in fever or throat pain at three and seven days,
although the confidence intervals for these compar-
isons do not exclude the possibility of a small benefit
(or a small harm). Rates of adverse events were also
similar, with no statistically significant differences for
children receiving an antibiotic or placebo. Improve-
ments in sore throat symptoms for delayed prescribing
of antibiotics were small or undetectable. Children ran-
domized to immediate versus delayed prescribing of
antibiotics were less likely to have pain and fever on
day three of their illness, while children randomized
to delayed prescribing were more likely to experi-
ence vomiting (likely a symptom of their illness rather
than an adverse effect of medication). This pattern of
results is not dissimilar from that seen in systematic
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reviews that include data from both adults and chil-
dren, in which antibiotics lead to a modest improve-
ment in the severity and duration of symptoms but
are also associated with small rates of adverse effects
(41).

The possibility of sequelac such as suppurative
disease requiring hospitalization, acute rheumatic fever
or glomerulonephritis is of great concern to patients,
parents and clinicians alike. In the placebo-controlled
and delayed prescribing trials reviewed here, antibiotic
use was not associated with a statistically significant
reduction in sequelae. However, many of the included
trials were of short duration and were designed to
assess immediate outcomes rather than late sequelae.
In addition, these severe outcomes are rare, leading
to low event rates and wide confidence intervals
that do not exclude the possibility of relatively large
reductions in both glomerulonephritis and rheumatic
fever with the use of antibiotics. However, even if
antibiotics lead to a decrease in the occurrence of
rare sequelae, it has been estimated that penicillins
and cephalosporins are responsible for 18,000 pediatric
emergency department visits each year in the USA
(mostly due to allergic reactions), so this potential
benefit of treatment must be weighed against the
potential for adverse effects (42).

The probability of developing acute rheumatic fever
is an important consideration in assessing the balance
between potential benefits or harms of antibiotic
therapy for a child with a sore throat. In areas
where the incidence of acute rheumatic fever is
very low —as in most high income countries — a
child with an untreated streptococcal pharyngitis is
unlikely to develop the disease. However, in settings
where rheumatic fever occurs more frequently, a more
liberal approach to the use of antibiotics would be
appropriate, given the demonstrated effectiveness of
penicillin in preventing this condition (43).

Choice of antibiotics

If the decision is made to prescribe an antibiotic for a
child with sore throat, there is no good evidence from
these reviews that any drug regimen is superior to the
standard treatment of ten days of oral penicillin. While
some studies showed small improvements in duration
of symptoms with one regimen versus another, the
differences are of little clinical importance. In two
small trials, a short course of a newer antibiotic over a
standard ten-day course of penicillin decreased length
of sore throat by half a day and decreased duration of
fever by seven hours. Although statistically significant,
these results are of limited clinical relevance when
factors such as cost of treatment and side effects are
taken into account.

While no regimen is clearly better than oral peni-
cillin, it should be noted that macrolides may be
an inferior choice. In the trials included in this
overview, children receiving a macrolide had more
side effects and may have been more prone to recur-
rences. Macrolides are a particularly poor choice for
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adolescents with sore throat because of their ineffec-
tiveness against F. necrophorum.

Use of corticosteroids

The Cochrane review on steroids only included trials
assessing the use of corticosteroids for individuals
with infectious mononucleosis. Only two small trials
contained exclusively children, and only one of these
reported on sore throat outcomes. However, the results
in that one trial were consistent with the overall
results in the Cochrane review (23). Corticosteroid
use was associated with a small improvement in
throat symptoms at 12 hours, but no benefits were
seen beyond that time point. A recent non-Cochrane
review (44) addressed the use of corticosteroids in
patients with sore throat from other causes. The
authors concluded that corticosteroids were effective
in relieving sore throat pain, especially in the first 24
to 48 hours, and the effects were greatest for patients
with severe or exudative pharyngitis. The trials in the
review included both adults and children, and in their
subgroup analyses of children only, the benefits did
not reach statistical significance. All of the patients
in all trials received antibiotics, so the authors were
unable to draw conclusions about the effectiveness of
corticosteroids prescribed as a sole agent.

Chinese herbal medicines

The authors of the Cochrane review on herbal
medicines performed a careful and thorough search for
evidence of effectiveness of Chinese herbal medicines
of any type for patients with sore throat, but were
unable to find any evidence of effective treatments.
The review authors raised serious concerns about the
quality of the trials they found, concluded that all
of the trials were of methodologically poor quality,
and recommended against the use of Chinese herbal
preparations as therapy for sore throat (15).

Limitations of the overview

An initial challenge to this overview was the lack
of clarity within the included reviews regarding ages
of participants. Data for the majority of outcomes
addressed in this overview were derived from a
limited number of trials, often only one or two, with
relatively small numbers of participants. This was
a result of our focus on children only. When trials
included a mixture of children and adults, we were
only able to use the data if the Cochrane review
included a sub-analysis of the results in children,
which most did not. As a result, the number of trials
and participants reported here are rather small, and
few findings are statistically significant. Had we been
able to review each trial individually, it may have
been possible to extract additional information about
the children in these trials. This could have resulted
in improved precision in our estimates and may have
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resulted in statistically significant findings for some
outcomes.

The evaluation of relative effectiveness of differ-
ent antibiotic treatment regimens in the overview
was based on only three reviews (30, 32, 34),
all of which included only direct comparisons of
antibiotic regimens. It is possible that better esti-
mates could be obtained by a mixed treatment meta-
analysis that included both direct and indirect compar-
isons.

There is a paucity of data on adverse events included
in this overview. Most of the adverse events data
that we do have is based on only one or two tri-
als. Furthermore, many clinically important adverse
events, such as rash and penicillin sensitization, are
not included in this overview because the trials con-
tained no relevant data. This is worrisome because
lack of data does not necessarily mean that the
interventions are safe. For example, approximately
0.7% of patients receiving penicillin will develop
an allergic-like reaction within 30 days of treatment,
and 0.6% of those will be anaphylactic reactions
(45).

We were unable to conduct subgroup analyses
based on the presence or absence of bacterial infec-
tion in children with sore throat because of vari-
ability in the way this issue was addressed in the
included trials and reviews. For example, none of
the included reviews used clinical decision rules like
the Modified Centor Clinical Prediction Rule (8).
Use of these tools, along with rapid antigen testing,
might have resulted in significantly greater benefits
of antibiotic use than our current data suggest, since
some of the antibiotic-treated children may have had
a viral or other non-bacterial cause for their sore
throat.

Quality of the evidence

Although the included reviews followed the stan-
dard methods of The Cochrane Collaboration, there
are serious concerns about the quality of many of
the original trials. The authors of the review on
Chinese herbal medications noted that there were sig-
nificant methodological problems in all of the tri-
als they were able to find. The quality of the tri-
als in the other reviews was mixed: many trials
had inadequate descriptions of allocation conceal-
ment, methods of randomization and blinding, and
reasons for loss to follow-up. Since sore throat has
been a longstanding topic of research interest, many
of the trials were published before current report-
ing standards for trials were developed, and some
of these defects may represent inadequate report-
ing rather than actual deficits in the methods used.
However, the majority of trials were assessed by
Cochrane authors as having a high or unclear risk
of bias based on examination of their methodol-
ogy, which clearly affects the strength of any con-
clusions which can be drawn from the extracted
data.
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Authors’ Conclusions

Implications for practice

This overview does not provide evidence in favour of
the general use of corticosteroids or Chinese herbal
medicine in the treatment of sore throat in children
and adolescents. The use of antibiotics for sore throat
involves a trade off between benefits and adverse
effects. Data elsewhere may make a stronger case for
antibiotic use when decision rules and rapid antigen
testing are utilized. If antibiotics are prescribed, there
is no evidence that newer antibiotics are significantly
better than a standard ten-day course of oral penicillin,
and there is some evidence that macrolides may lead
to poorer outcomes.

Implications for research

There was a relative paucity of data comparing antibi-
otics with placebo in children, and trials of this type
should be a priority. The development of more rapid
and accurate means of distinguishing bacterial from
viral infections in children presenting with sore throat
should also be a priority. This would allow greater
precision in the estimates from future trials assess-
ing the effectiveness of antibiotics for children with
sore throat of bacterial etiology, would make the
management of this condition less problematic, and
would likely reduce the rate of unnecessary antibi-
otic use.

Acknowledgements

The authors would like to thank Amy Beaith for devel-
oping the search strategy, Christine Ha for verify-
ing accuracy of numeric data and Denise Thomson
for guidance during the preparation of this overview.
Michelle Foisy would also like to thank Liza Bialy for
editing the Methods and Results sections.

Contributions of Authors

All authors contributed to this overview. MF and
LAB wrote the Background section, and MF extracted
data, created results tables, and wrote the Methods
and Results sections. LAB, BM and FD wrote the
Discussion section, and LAB and BM wrote the
Authors’ Conclusions section. MF is the primary
author of this report. All authors contributed to editing
all sections of the overview and take responsibility for
the manuscript.

Declarations of Interest
None.

Copyright © 2011 John Wiley & Sons, Ltd.

822

References

10.

11.

12.

13.

16.

17.

19.

20.

21.

22.

23.

. Hannaford PC, Simpson JA, Bisset AF, Davis A, McKerrow W,

Mills R. The prevalence of ear, nose and throat problems in the
community: results from a national cross-sectional postal survey
in Scotland. Fam Pract 2005; 22(3): 227-233.

. Linder JA, Bates DW, Lee GM, Finkelstein JA. Antibiotic

treatment of children with sore throat. JAMA 2005; 294(138):
2315-2322.

. Scottish Intercollegiate Guidelines Network. Management of

sore throat and indications of tonsillectomy: A national clinical
guideline; 2010.

. Linder JA, Stafford RS. Antibiotic treatment of adults with sore

throat by community primary care physicians: A national survey,
1989-1999. JAMA 2001; 286(10): 1181-1186.

. National Institute for Health and Clinical Excellence (NICE).

Respiratory tract infections—antibiotic prescribing. Prescribing of
antibiotics for self-limiting respiratory tract infections for adults
and children in primary care. Report No.: 69; 2008.

. Del Mar C. Managing sore throat: a literature review. I. Making

the diagnosis. Med J Aust 1992; 156: 572-575.

. Centor RM. Expand the pharyngitis paradigm for adolescents and

young adults. Ann Intern Med 2009; 151(11): 812-815.

. Ebell MH, Smith MA, Barry HC, Ives K, Carey M. The rational

clinical examination. Does this patient have strep throat? JAMA
2000; 284(22): 2912-2918.

. WHO/ISFC Task Force. Strategies for controlling rheumatic

fever/rheumatic heart disease with emphasis on prevention:
memorandum from a joint WHO/ISFC meeting. Bull World Health
Organ 1995; 73: 583-587.

Rusan M, Klug TE, Ovesen T. An overview of the microbiology
of acute ear, nose and throat infections requiring hospitalisation.
Eur J Clin Microbiol Infect Dis 2009; 28(3): 243-251.

Sowerby Centre for Health Informatics at Newcastle. PRODIGY
guidance. Sore throat: Acute. http://cks. nhs.uk/sore_throat_acute
2004 [cited 2011 Jan 19].

Bisno AL, Gerber MA, Gwaltney JM, Jr, Kaplan EL, Schwartz
RH. Diagnosis and management of group A streptococcal
pharyngitis: A practice guideline. Clin Infect Dis 1997; 25(3):
574-583.

Lemierre A. On certain septicemias due to anaerobic organisms.
Lancet 1936; 2: 701-703.

. Chirinos JA, Lichtstein DM, Garcia J, Tamariz LJ. The evolution

of Lemierre syndrome: Report of two cases and review of the
literature. Medicine (Baltimore) 2002; 81(6): 458—-465.

. Shi Y, Gu R, Liu C, Ni J, Wu T, Yuan J. Chinese medicinal herbs

for sore throat. Cochrane Database Syst Rev 2007; 10: CD004877.
Little P. Delayed prescribing of antibiotics for upper respiratory
tract infection. BMJ 2005; 331: 301-302.
Arroll B, Kenealy T, Kerse N. Do delayed prescriptions reduce the
use of antibiotics for the common cold? A single-blind controlled
trial. J Fam Pract 2002; 51(4): 324-328.

. Cohen R, Levy C, Doit C, De La RF, Boucherat M, Fitoussi F,

et al. Six-day amoxicillin vs. ten-day penicillin V therapy for group
A streptococcal tonsillopharyngitis. Pediatr Infect Dis J 1996;
15(8): 678-682.

Adam D, Scholz H, Helmerking M. Short-course antibiotic
treatment of 4782 culture-proven cases of group A streptococcal
tonsillopharyngitis and incidence of poststreptococcal sequelae. J
Infect Dis 2000; 182(2): 509-516.

Tack KJ, Hedrick JA, Rothstein E, Nemeth MA, Keyserling C,
Pichichero ME. A study of S5-day cefdinir treatment for
streptococcal pharyngitis in children. Cefdinir Pediatric Pharyngitis
Study Group. Arch Pediatr Adolesc Med 1997; 151(1): 45-49.
Rutgeerts P, Lotberg R, Malchow H, Lamers C, Olaison G,
Jewell D, et al. A comparison of budesonide with prednisolone for
active Crohn’s disease. N Engl J Med 1994; 331(13): 842-845.
Smith M. Croup. In: Gray JD, editor. Ottawa, Ontario: Therapeutic
Choices. Canadian Pharmacists Association; 2007; p. 338.

Candy B, Hotopf M. Steroids for symptom control in infectious
mononucleosis. Cochrane Database Syst Rev 2006; 7: CD004402.

Evid.-Based Child Health 6: 810—823 (2011)
DOI: 10.1002/ebch.771



823

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Lampert N, Xu Y. Chinese herbal nephropathy. Lancet 2002; 359:
796-797.

Lord GM, Cook T, Arit VM, Schmeiser HH, Williams G, Pusey
CD. Urothelial malignany disease and Chinese herbal nephropathy.
Lancer 2001; 358: 1515-1516.

Nortier JL, Martinez MC, Schmeiser HH, Arit VM, Bieler CA,
Petein M, et al. Urothelial carcinoma associated with use of a
Chinese herb (Aristolochia fangchi). N Engl J Med 2000; 342(23):
1686-1692.

Pfoh E, Wessels MR, Goldmann D, Lee GM. Burden and
economic cost of group A streptococcal pharyngitis. Pediatrics
2008; 121(2): 229-234.

Review Manager (RevMan) [computer program]. Version 5.0.
Copenhagen: The Nordic Cochrane Centre, The Cochrane
Collaboration; 2008.

Higgins JPT, Green S. Cochrane Handbook for Systematic
Reviews of Interventions, version 5.0.2 [updated September 2009].
2009.

van Driel ML, De Sutter AIM, Keber N, Habraken H, Christi-
aens T. Different antibiotic treatments for group A streptococcal
pharyngitis. Cochrane Database Syst Rev 2010; 10: CD004406.
Spinks A, Glasziou PP, Del Mar CB. Antibiotics for sore throat.
Cochrane Database Syst Rev 2006; 9: CD000023.

Spurling GKP, Del Mar C, Dooley L, Foxlee R. Delayed
antibiotics for respiratory infections. Cochrane Database Syst Rev
2007; 9: CD004417.

Arroll B, Kenealy T. Antibiotics for the common cold and
acute purulent rhinitis. Cochrane Database Syst Rev 2005; 3:
CD000247.

Altamimi S, Khalil A, Khalaiwi KA, Milner RA, Pusic MV, Al-
Othman MA. Short versus standard duration antibiotic therapy for
acute streptococcal pharyngitis in children. Cochrane Database
Syst Rev 2009; 7: CD004872.

Copyright © 2011 John Wiley & Sons, Ltd.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44.

45.

M. Foisy, B. Martin, F. Domino and L. A. Becker

Manyemba J, Mayosi BM. Penicillin for secondary prevention of
rheumatic fever. Cochrane Database Syst Rev 2002; 3: CD002227.
Taylor B, Abbott GD, McKerr M, Fergusson DM. Amoxycillin
and co-trimoxazole in presumed viral respiratory infections of
childhood: placebo controlled trial. BMJ 1977; 2: 552—-554.
Schulz KF, Chalmers I, Hayes RJ, Altman DG. Empirical evi-
dence of bias. Dimensions of methodological quality associated
with estimates of treatment effects in controlled trials. JAMA 1995;
273(5): 408-412.

Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ,
Gavaghan DJ, ef al. Assessing the quality of reports of randomized
clinical trials: is blinding necessary? Control Clin Trials 1996; 17:
1-12.

Kjaergard LL, Villumsen J, Gluud C. Reported methodologic
quality and discrepancies between large and small randomized
trials in meta-analyses. Ann Intern Med 2001; 135(11): 982-989.
Wu TX, Liu GJ. The concepts, design, practive and report of
allocation concealment and blinding. Chinese Journal of Evidence-
Based Medicine 2007; 7(3): 219-222.

Kenealy T. Sore throat. Clin Evidence 2008; 1-10.

Shehab N, Patel PR, Srinivasan A, Budnitz DS. Emergency
department visits for antibiotic-associated adverse events. Clin
Infect Dis 2008; 47(6): 735-743.

Lennon D, Peat B, Kerdemeldis M, Wilson N, Arroll B, Atatoa-
Carr P, et al. New Zealand guidelines for rheumatic fever. 2)
Group A streptococcal sore throat management; 2008.

Hayward G, Thompson M, Heneghan C, Perera R, Del MC,
Glasziou P. Corticosteroids for pain relief in sore throat:
Systematic review and meta-analysis. BMJ 2009; 339: b2976.
Apter AJ, Kinman JL, Bilker WB, Herlim M, Margolis DJ,
Lautenbach E, et al. Is there cross-reactivity between penicillins
and cephalosporins? Am J Med 2006; 119(4): 354-359.

Evid.-Based Child Health 6: 810—823 (2011)
DOI: 10.1002/ebch.771



