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Penicillin for acute sore throat in children:
randomised, double blind trial
Sjoerd Zwart, Maroeska M Rovers, Ruut A de Melker, Arno W Hoes

Abstract
Objective To assess the effectiveness of penicillin for
three days and treatment for seven days compared
with placebo in resolving symptoms in children with
sore throat.
Design Randomised, double blind, placebo controlled
trial.
Setting 43 family practices in the Netherlands.
Participants 156 children aged 4-15 who had a sore
throat for less than seven days and at least two of the
four Centor criteria (history of fever, absence of
cough, swollen tender anterior cervical lymph nodes,
and tonsillar exudate).
Interventions Patients were randomly assigned to
penicillin for seven days, penicillin for three days
followed by placebo for four days, or placebo for
seven days.
Main outcome measures Duration of symptoms,
mean consumption of analgesics, number of days of
absence from school, occurrence of streptococcal
sequelae, eradication of the initial pathogen, and
recurrences of sore throat after six months.
Results Penicillin treatment was not more beneficial
than placebo in resolving symptoms of sore throat,
neither in the total group nor in the 96 children with
group A streptococci. In the groups randomised to
seven days of penicillin, three days of penicillin, or
placebo, one, two, and eight children, respectively,
experienced a streptococcal sequela.
Conclusion Penicillin treatment had no beneficial
effect in children with sore throat on the average
duration of symptoms. Penicillin may, however, reduce
streptococcal sequelae.

Introduction
Acute sore throat is one of the most common
complaints for which children visit doctors. Roughly
15-30% of all cases with pharyngitis presented to a
doctor are caused by group A streptococci.1

We previously reported that penicillin treatment
for seven days was superior to treatment for three days
or placebo in resolving symptoms of sore throat in
adult patients with group A streptococcal pharyngitis.2

Empirical evidence for children is, however, scarce.3

Here we present a double blind, randomised trial in
children aged 4-15 presenting with sore throat,
comparing the effectiveness of penicillin V for seven

days, penicillin V for three days (followed by placebo
for four days), and placebo for seven days.

Participants and methods
We described the methods in detail in our earlier
report.2 Overall 308 children aged 4-15 contacted their
general practitioner because of an acute sore throat.
We included children who had a sore throat for less
than seven days and at least two of the four Centor cri-
teria (history of fever, absence of cough, swollen tender
anterior cervical lymph nodes, and tonsillar exudate).4

We excluded severely ill children. Of the 242 eligible
children 156 were randomly assigned to one of three
treatment groups: penicillin V for seven days (n = 46),
penicillin V for three days followed by placebo for four
days (n = 54), or placebo for seven days (n = 56). The
dosage was one 250 mg capsule three times daily for
children aged 4-10 and two 250 mg capsules three
times daily for children aged 10 and older.

The patients were randomly assigned according to
a computer generated list that was blinded to both
patients and doctors. The figure shows the flow of
patients through the trial

Throat swabs were taken after randomisation, then
again after two weeks and a diary was given to the par-
ents. During the study they recorded the children’s
attendance at school and possible side effects of
penicillin.

The primary outcome variable was the duration of
symptoms, defined as the number of days of symptoms
after randomisation until the pain had resolved
permanently. Secondary outcome variables included
mean consumption of analgesics (in days), absence
from school, development of streptococcal sequelae
such as an (imminent) quinsy, eradication of the initial
pathogen after two weeks, and recurrent episodes of
sore throat during the six month follow up period.

The trial had 90% power to detect a difference of
one day in the duration of symptoms between groups.
With at least 52 children in each of the three groups a
difference of one day of duration of symptoms could
be detected at a 5% level of significance with 90%
power. For subgroup analysis a total of 20 children per
group would be needed to detect a difference of 1.5
days of duration of symptoms. We performed all
analyses on an intention to treat basis.
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Results
The mean age of the included children was 10, half
(78) were boys, and the mean duration of complaints
before inclusion in the study was three days. We
observed no relevant baseline differences between the
three treatment groups. Baseline characteristics are
given on bmj.com.

The mean duration of sore throat was the same in
children taking penicillin for seven days (mean 3.8
days, 95% confidence interval 3.2 to 4.4) and in
children taking placebo (3.8 days, 3.3 to 4.3); the
difference was 0 days ( − 0.9 to 0.9). The number of
days with a sore throat did not differ between children
who took penicillin for three days (mean 4.6 days, 4.0
to 5.2) and children taking placebo (difference 0.8
days, − 0.1 to 1.7; table 1). The number of days missed
at school and the incidence of recurrent episodes of
sore throat were also similar in all treatment groups
(tables 2 and 3).

In children with group A streptococci (n = 96) who
were treated with penicillin for seven days the sore
throat resolved permanently 0.5 ( − 0.6 to 1.5) days
sooner than in children who took placebo, whereas in
those who took penicillin for three days the sore throat
resolved permanently 1.3 (0.2 to 2.4) days later than in
the placebo group. We found no differences in mean
consumption of analgesics (table 4).

Penicillin treatment for seven days was more effec-
tive than treatment for three days or placebo in eradi-
cating group A streptococci. The eradication rates were
68%, 35%, and 28% in children who took penicillin for
seven days, three days, or placebo, respectively
(P = 0.003).

Eleven children developed a streptococcal sequela:
nine had an imminent quinsy, one scarlet fever, and
one impetigo. In the group taking penicillin for seven
days one child (0.02%) experienced a streptococcal
sequela, compared with two (0.04%) in the group
taking penicillin for three days, and eight (0.1%) in the
placebo group. The incidence rate ratio of seven days
of penicillin versus placebo was 0.15 (95% confidence
interval 0.02 to 1.2); the incidence rate ratio of three
days of penicillin versus placebo was 0.26 (0.06 to 1.2).
After breaking the treatment code all 11 children
received new, prolonged, or alternative antibiotic
treatment. They recovered uneventfully, without refer-
ral to a hospital. The occurrence of possible side
effects, such as abdominal pain (38%), diarrhoea
(26%), and vomiting (30%) did not differ between the
three treatment groups.

Discussion
No rationale exists for treatment with antibiotics in
most children with sore throat, irrespective of the pres-
ence of streptococci. This finding is in agreement with
the Dutch and Scottish guidelines on the management
of sore throat.4 5

Resolution of symptoms and group A streptococci
In the total group of children and the children who
were positive for group A streptococci treatment with
penicillin for seven days failed to shorten the duration
of sore throat, reduce non-attendance at school, or
reduce recurrence of sore throat in the following six

months. In our previous study, adult patients
experienced an accelerated recovery of two days when
treated with penicillin, most notably patients from
whom group A streptococci were cultured.2 This
discrepancy between children and adults is probably
attributable to the high carrier rate of group A strepto-
cocci in asymptomatic children in our region (30%
compared with 7% of adults).6 The preparatory
training of the general practitioners to take throat
swabs for culture, the use of two swabs instead of one
per patient, and updated laboratory techniques7 are
likely to have contributed to the high yield of
streptococci in this study. We probably included many
carriers of group A streptococci in our group A
positive children, which may have diluted the effect
of penicillin.

Generalisability of the findings
To our knowledge our study is the first large,
randomised, double blind, placebo controlled trial in

Assessed for eligibility (n=308)

Excluded (n=152):
 Not meeting inclusion criteria (n=21)
 Refused to participate (n=86)
 Medical reasons (n=45)

Randomised (n=156)Randomised (n=156)

Randomised (n=156)Allocated to penicillin for
three days (n=54)

Allocated to penicillin for
seven days (n=46)

Allocated to placebo
(n=56)

Analysed after seven days
of follow up (n=50)

Analysed after seven days
of follow up (n=38)

Analysed after seven days
of follow up (n=44)

Analysed after six months
of follow up (n=39)

Analysed after six months
of follow up (n=38)

Analysed after six months
of follow up (n=38)

Lost to follow up (n=4)
 Streptococcal sequela (n=2)
 Infectious mononucleosis (n=2)

Lost to follow up (n=11) Lost to follow up (n=6)

Lost to follow up (n=8)
 Streptococcal sequela (n=1)
 Infectious mononucleosis (n=1)
 Intercurrent disease (n=2)
 Reason unknown (n=4)

Lost to follow up (n=12)
 Streptococcal sequela (n=8)
 Infectious mononucleosis (n=1)
 Intercurrent disease (n=1)
 Reason unknown (n=2)

Flow of participants through the trial of penicillin for acute sore throat in children

Table 1 Mean duration of sore throat (in days, with 95% confidence intervals) in the
three treatment groups

Culture No of patients

Duration of penicillin treatment per group

Placebo groupSeven days Three days

All 156 3.8 (3.2 to 4.4) 4.6 (4.0 to 5.2) 3.8 (3.3 to 4.3)

Positive for group
A streptococci

96 3.0 (2.4 to 3.6) 4.8 (4.0 to 5.6) 3.5 (2.9 to 4.1)

Other or negative 60 4.9 (4.1 to 5.7) 4.4 (3.6 to 5.4) 4.7 (3.5 to 5.9)

Table 2 Mean duration of absence from school in days (with 95% confidence intervals)
in the three treatment groups

Treatment group

Duration of penicillin treatment

0 days 3 days 7 days

All (n=156) 2.4 (1.8 to 3.0) 2.3 (1.7 to 2.9) 2.8 (2.2 to 3.5)

Children with group
A streptococci (n=96)

2.2 (1.6 to 2.8) 2.2 (1.3 to 3.0) 2.5 (1.8 to 3.1)

Children without group
A streptococci (n=60)

3.2 (1.6 to 4.7) 2.4 (1.6 to 3.3) 3.3 (2.0 to 4.6)

Primary care

1325BMJ VOLUME 327 6 DECEMBER 2003 bmj.com



children. A recent systematic review on the manage-
ment of sore throat reported important methodologi-
cal limitations in all of the few available studies in
children.3As we expected, not all children with acute
sore throat were included by the participating doctors.
The inclusion rate, however, is in line with other
randomised trials on the effects of antibiotics in upper
respiratory tract infections in primary care. Since this
selection is expected to be independent of patients’
characteristics, it will not influence the generalisability
of our findings. We excluded severely ill children. In
clinical practice this small subgroup might benefit
more from penicillin than the children included in
our trial.

Risk of streptococcal sequelae
The results of our study show that streptococcal seque-
lae occur more often in the placebo group than in the
penicillin groups, but the power of our study was too
limited to draw firm conclusions. The observed trend is
in concordance with a Cochrane review of trials in
adults and children with sore throat.3 These sequelae
can safely be treated at the moment of occurrence, and
their prevention is not a specific indication for
antibiotic treatment in sore throat.

Conclusion
In view of the extremely low incidence of potentially
severe post-streptococcal sequelae such as rheumatic
fever in affluent Western communities, rising antibiotic
resistance rates, and the high carrier rate of group A
streptococci in children, we advocate prudent prescrip-
tion behaviour with respect to penicillin. General prac-
titioners are recommended to treat children having an
acute sore throat only when they are severely ill
(unable to drink, an imminent quinsy) or at high risk
(history of rheumatic fever, having an anatomical or
immunological disorder, high incidence of streptococ-
cal infections in the community).

Contributors: See bmj.com
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Competing interests: None declared.

Ethical approval: The study protocol was approved by the medi-
cal ethics committee of the Isala Clinics, Zwolle.

1 Bisno AL, Gerber MA, Gwaltney JM Jr, Kaplan EL, Schwartz RH,
Infectious Diseases Society of America. Practice guidelines for the
diagnosis and management of group A streptococcal pharyngitis. Clin
Infect Dis 2002;35:113-25.

2 Zwart S, Sachs, APE, Ruijs GJHM, Gubbels JW, Hoes AW, de Melker RA.
Penicillin for acute sore throat: randomised double blind trial of seven
days versus three days treatment or placebo in adults. BMJ
2000;320:150-4.

3 Del Mar CB, Glasziou PP, Spinks AB. Antibiotics for sore throat. Cochrane
Database Syst Rev 2000;(4):CD000023.

4 Dagnelie CF, Zwart S, Balder FA, Romeijnders ACM, Geijer RMM. NHG
Standard “Acute sore throat.” Utrecht: Dutch College of General
Practitioners, 2002. http://nhg.artsennet.nl/guidelines2/E11.htm
(accessed 21 Nov 2003).

5 Scottish Intercollegiate Guidelines Network. Guideline 34: management of
sore throat and indications for tonsillectomy. Edinburgh: Royal College of
Physicians, 2001. www.sign.ac.uk/guidelines/fulltext/34/ (accessed 17
Nov 2003).

6 Zwart S, Ruijs GJHM, Sachs APE, van Leeuwen WJ, Gubbels JW, de
Melker RA. Beta-haemolytic streptococci isolated from acute sore-throat
patients: cause or coincidence? A case-control study in general practice.
Scand J Infect Dis 2000;32:377-84.

7 Ruoff KL, Whiley RA, Beighton D. Streptococcus. In: Murray PR, Baron
EJ, Pfaller MA, Tenover FC, Yolken RH, eds. Manual of clinical microbiology.
7th ed. Washington: ASM Press, 1999:283-96.

(Accepted 21 October 2003)

Table 3 Episodes of upper respiratory tract infection and sore throat reported by the
parent or carer during the 6 month follow up period. Values are numbers (percentages)
of patients with at least one episode per given period per treatment group

Duration of penicillin treatment P value
(�2 test)7 days 3 days 0 days

Upper respiratory tract infection:

Day 8-15 8/39 (20) 8/39 (20) 7/40 (18) 0.9

Day 16-180 32/39 (82) 31/39 (80) 30/40 (75) 0.6

Sore throat:

Day 8-15 4/39 (10) 6/39 (15) 4/40 (10) 0.8

Day 16-180 24/39 (62) 18/39 (46) 18/40 (45) 0.2

Table 4 Mean consumption of analgesics (in days, with 95% confidence intervals) in
the three randomised groups

Culture No of patients

Duration of penicillin treatment per group

Placebo groupSeven days Three days

All 156 1.1 (0.7 to 1.6) 1.4 (1.0 to 1.9) 1.4 (1.0 to 1.8)

Positive for group
A streptococci

96 0.8 (0.3 to 1.3) 1.3 (0.7 to 1.9) 1.2 (0.8 to 1.6)

Other or negative 60 1.6 (0.7 to 2.5) 1.6 (0.9 to 2.3) 2.0 (1.1 to 2.9)

What is already known on this topic

Complications of sore throat that presented a
serious problem in the past, such as acute
rheumatic fever and post-streptococcal
glomerulonephritis, have become extremely rare
in affluent Western communities

Evidence is lacking whether penicillin treatment is
needed for children with an acute sore throat who
test positive for streptococci, and the advice given
in national guidelines diverges

What this study adds

Penicillin V does not reduce the duration of
symptoms or the use of analgesics, nor does it
affect school attendance or recurrences of sore
throat, irrespective the presence of group
A streptococci

Penicillin V may reduce the development of
streptococcal sequelae, such as quinsy, scarlet
fever, or impetigo

Once a sequela is diagnosed, sufficient time is left
to start antibiotic treatment

Nearly all children with a sore throat in Western
communities can be treated safely without
penicillin

Endpiece

A tyrant
Old age is a tyrant who forbids, upon pain of death,
all the pleasures of youth.

Duc François de La Rochefoucauld (1613-80),
Maximes, 1665

Fred Charatan,
retired geriatric physician, Florida
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Commentary: More valid criteria may be needed
Paul Little

Zwart et al1 provide a welcome addition to the efficacy
literature since a systematic review reports data from
only three double blind studies among children and
few from typical primary care settings.2 The study
shows that—among a selected group of more unwell
children (with two of the Centor criteria: absence of
cough, history of fever, cervical nodes, and purulent
pharynx)—antibiotics do not help symptomatically but
may reduce imminent quinsy, impetigo, or scarlet fever.

There are several reasons to support the authors’
reluctance to advocate immediate antibiotics, even in
this more unwell subgroup. The study was not powered
a priori to detect deterioration of illness, hence
secondary findings must be treated with some caution.
Furthermore antibiotics did not prevent true major
complications (such as rheumatic fever, quinsy) but the
worsening illness (mainly “imminent quinsy”), and all
cases resolved with further antibiotics and without
admission. Finally efficacy trials with close follow up
probably improve compliance and effect sizes com-
pared with routine practice, where half of the
medication is not taken. If the study findings can be
generalised to everyday practice it means that seven
children with two out of four of the Centor criteria
would have to be treated to prevent one case of
worsening of illness, with the associated disadvantages
of side effects, reduced local and systemic immunity,
and the cycle of recurrence.3–6

What evidence do we need to move practice
forward? The study highlights two key questions
around the targeting of antibiotics.

Firstly, are the Centor criteria valid? They were
developed to predict the presence of streptococci, but
with high asymptomatic carriage rates (particularly in
children) this study highlights that predicting the
presence of bacteria is not enough, particularly for
infections of the upper respiratory tract.7 We therefore
need to develop criteria based on immunological
evidence of infection.7 It is also unclear what cut-off
point should be used—in adults three out of the four

criteria are normally used, but in this study only two
were used.

Secondly, do the criteria predict benefit from treat-
ment? The next step is—either with the Centor criteria
or with more valid criteria—to assess benefit among
subgroups in a large, adequately powered trial. We
therefore need to show whether antibiotics selectively
predict benefit, either symptomatically or for complica-
tions, among people who meet the Centor criteria, and
what cut-off in the criteria should be used.

Until such evidence is available, what should
clinicians do? It would be reasonable to share the
results of this study—that seven children with the
Centor criteria need to be treated to prevent worsening
illness in one child—with parents. If parents were keen
to have antibiotics the case would still be very strong
for offering delayed antibiotics for children with two
out of the four Centor criteria, since in unwell children
a delayed prescribing strategy (waiting for 48 hours,
rather than the normal five days) in three placebo con-
trolled trials for patients with streptococcal pharyngitis
did not result in complications.4–6
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in preventing complications of lower respiratory tract infections
that were funded by Abbott Pharmaceuticals.
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