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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

Simultaneously with our trial in adults we performed 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 excluded 45 children
because of medical reasons, such as an imminent quinsy (n = 28),
(suspected) scarlet fever (n = 9), an intercurrent disease requiring
antibiotics (n = 6), and intolerance to penicillin (n = 2).4 The par-
ticipating general practitioners were experienced users of these
so called Centor criteria, which were developed to trace patients
with streptococcal tonsillitis.5 Of the 262 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 compu-
ter generated list that was blinded to both patients and doctors.
The figure shows the flow of patients through the trial. An inde-
pendent pharmacist filled and numbered the medication trays.
Each general practitioner received medication trays from the
study coordinator, to be used in the numbered order. After six
months of follow up the parents of the children were informed
by telephone about the treatment received.

Throat swabs were taken after randomisation and again after
two weeks, and a diary was given to the parents. 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. Second-
ary 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. Imminent quinsy was
defined as a unilateral, peritonsillar or tonsillar swelling with
oedema and exudate, pushing aside the uvula. Informed consent
was obtained from the child’s parent or carer.

With at least 52 children in each of the three groups a differ-
ence 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.

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 (table 1).
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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 peni-
cillin 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 2). The
number of days missed at school and the incidence of recurrent
episodes of sore throat were also similar in all treatment groups
(tables 3 and 4).

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 (table 5). We found no differences in
mean consumption of analgesics (table 6).

Penicillin treatment for seven days was more effective than
treatment for three days and placebo in eradicating group A

Table 2 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)

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 Baseline characteristics of patients in the three treatment groups.
Values are numbers (percentages) of children unless otherwise indicated

Duration of penicillin treatment
per group

Placebo group
(n=56)

Seven days
(n=46)

Three days
(n=54)

Mean age in years (SD) 9.9 (3.8) 10.5 (3.8) 10.1 (3.9)

Male 20 (44) 20 (37) 30 (54)

Healthcare insurance 32 (70) 34 (63) 36 (64)

Resident in cities >30 000 inhabitants 21 (46) 22 (41) 28 (50)

Presented to general practitioner in
October-March

28 (61) 42 (78) 37 (66)

Sore throat >3 days 30 (65) 29 (54) 33 (59)

Fever (reported) 43 (94) 49 (91) 47 (84)

Absence of cough 34 (74) 37 (69) 40 (71)

Absence from school 28 (72) 37 (69) 40 (74)

Tonsillar exudate 35 (76) 43 (79) 42 (75)

Cervical lymph nodes 43 (94) 53 (97) 54 (96)

All four Centor criteria present 19 (41) 24 (44) 25 (45)

History of tonsillectomy 2 (4) 3 (6) 2 (4)

Throat culture:

Positive for group A streptococci 28 (70) 26 (48) 43 (77)

Table 3 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)

Table 4 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

Primary care
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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%) experi-
enced 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 penicil-
lin 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 treat-
ment. They recovered uneventfully, without referral 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 presence of strepto-
cocci. This finding is in agreement with the Dutch and Scottish
guidelines on the management of sore throat.5 6

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, however, 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 streptococci in asymptomatic children in our region
(30% compared with 7% of adults).7 The 30% yield of group A
streptococci in asymptomatic children is relatively high. Previous
population based studies reported prevalences between 6% and
16%.8 9 As serotyping and genotyping of the group A
streptococci did not show a predominant strain the existence of
a local epidemic during the time of our study is unlikely.7 10

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 techniques11 are likely to have
contributed to the high yield of streptococci in this study. In this
way group A streptococci, possibly those in cultures with a low
colony count, were detected that would have been missed by the
techniques applied in previous studies. Cultures with a low
colony count have been assumed to be more prevalent among
carriers of group A streptococci who do not have an infection
than among those having true streptococcal disease.7 9 12 There-
fore we believe that the prevalence of streptococcal infections in
our study is unlikely to differ from clinical practice or earlier
studies. We probably included many carriers of group A strepto-
cocci in our group A positive children, which may have diluted
the effect of penicillin.

Effects of penicillin for three days
The finding that the three day penicillin group had a slower
recovery than the placebo group is in accordance with our find-
ing in adult patients.2 The increased recurrence rate of sore
throat at the end of the first week is probably due to the three
days’ exposure to penicillin, reducing the natural immune
response without eradicating the pathogenic streptococci.

Generalisability
To our knowledge our study is the first large, randomised, double
blind, placebo controlled trial in children. A recent systematic
review on the management of sore throat reported important
methodological limitations in all of the few available studies in
children.3

As 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.
Possible reasons for a lower inclusion rate are that, firstly, doctors
did not include all eligible patients, notably during busy office
hours and during holiday periods, and secondly, patients may
have visited other doctors who were not participating in the
study—for example, because their own general practitioner was
on leave or because they did not present during office hours.
Since this selection is expected to be independent of patients’
characteristics, it will not influence the generalisability.

We decided to use only two out of the four Centor criteria as
an inclusion criterion in children because we considered them to
be less useful than in adults. Nevertheless, we were concerned to
include too many children with an unspecified upper respiratory
tract infection if we did not use any criterion apart from “acute
sore throat.”

We excluded severely ill children. In clinical practice this
small subgroup might benefit more from penicillin than the
children included in our trial. In the future such a subgroup
might be identifiable by new diagnostic tools, such as genetic
techniques, which help doctors to detect harmless colonisers as
well as virulent invaders among the group A streptococci.13

Risk of streptococcal sequelae
The results of our study showed that streptococcal sequelae seem
to occur more often in the placebo group than in the penicillin
groups, but the power of our study, like all other individual trials,
was too limited to draw firm conclusions. On the other hand, the
observed trend is in concordance with a Cochrane review of
trials in adults and children with sore throat.3 In this review the
incidence of suppurative sequelae, such as acute otitis media and
sinusitis in patients treated with antibiotics, was 50-75% lower
than in the placebo group. Furthermore, these sequelae can
safely be treated at the moment of occurrence, and their preven-

Table 5 Difference in mean duration of sore throat (in days, with 95%
confidence intervals) of seven days of penicillin treatment versus placebo,
and three days of penicillin treatment versus placebo

Throat cultures No of patients

Penicillin versus placebo

Seven days Three days

All 156 0.0 (−0.9 to 0.9) 0.8 (−0.1 to 1.7)

Positive for group
A streptococci

96 −0.5 (−1.5 to 0.6) 1.3 (0.2 to 2.4)

Other or negative 60 −0.2 (−2.0 to 1.6) 0.3 (−1.4 to 1.9)

Table 6 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)

Primary care
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tion 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 West-
ern communities, rising antibiotic resistance rates, and the high
carrier rate of group A streptococci in children, we advocate pru-
dent prescription behaviour with respect to penicillin. General
practitioners 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, hav-
ing an anatomical or immunological disorder, high incidence of
streptococcal infections in the community).
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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 sub-
group. 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 pre-
vent 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 compared 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 chil-
dren with two out of four of the Centor criteria would have to be
treated to prevent one case of worsening of illness, with the asso-

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

Primary care
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ciated 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 treatment? 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 complications, 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 controlled trials for patients with streptococcal
pharyngitis did not result in complications.4–6
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