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SUMMARY
Background. Sore throat is a common symptom presented to
general practitioners (GPs), and there remains controversy
about the appropriate use of antibiotics.
Aim. To compare, in a randomized controlled trial, the effective-
ness of penicillin, cefixime and placebo on symptom resolution
in patients presenting with a sore throat in general practice.
Method. Twenty-two GPs in Avon recruited 154 patients, aged
16–60 years, presenting to their GP with a sore throat, and for
whom the GP would normally prescribe an antibiotic. Patients
were randomized to one of three groups: penicillin V 250 mg
four times a day; cefixime 200 mg daily; and placebo. Each was
prescribed for five days. The main outcome measures were a
diary of symptom resolution over seven days and eradication of
group A beta-haemolytic streptococcus (GABHS).
Results. Of the 103 (67%) patients who completed symptom
diaries, 40 were allocated to receive penicillin, 29 cefixime and
34 placebo. In the analysis including all patients, symptom res-
olution was greater by day 3 in the cefixime group than in the
placebo group. Penicillin did not improve symptom resolution
by day 3 compared with placebo, and cefixime was not statisti-
cally significantly different from penicillin. There were significant
differences in the proportion of patients using analgesia at day
3, with the proportion being lowest in the cefixime group. The
results for the subgroup of patients without GABHS were similar
to those for all patients; in particular, the only statistically signifi-
cant difference was between cefixime and placebo. Although
numbers were too small for statistical significance, among
patients with GABHS the effects of penicillin and cefixime were
similarly raised in relation to placebo.
Conclusion. Compared with placebo, cefixime can improve the
rate of resolution of symptoms in patients with a sore throat who
are selected for antibiotic treatment by their GP. The unexpect-
ed finding that cefixime was of benefit compared with placebo

for patients without GABHS suggests that bacteria other than
GABHS may be important in the pathogenesis of sore throat.
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Introduction

SORE throat is a common symptom presented to general prac-
titioners (GPs),1,2 and there remains controversy about the

appropriate use of antibiotics.3 The prescribing of antibiotics for
respiratory complaints varies between doctors4 and between
countries.5 The prescribing behaviour of GPs is complex,6 and
the decision to prescribe an antibiotic for a sore throat is influ-
enced by social considerations.7 Few randomized controlled tri-
als (RCTs) have addressed the question of symptomatic resolu-
tion for this common condition, although a recent systematic
review has concluded that antibiotic treatment does not reduce
the symptoms related to the acute illness.8

Previous trials carried out in general practice have given con-
flicting results. One RCT based in general practice, in which the
rate of group A beta-haemolytic streptococcus (GABHS) isola-
tion was 7.5%, did not show any benefit from penicillin treat-
ment.9 Other RCTs, in which the sample population had a higher
rate of GABHS isolation, have demonstrated the clinical benefit
of antibiotic treatment.10,11

This study set out to examine the effect of penicillin and
cefixime on symptom resolution in a population selected by GPs
for antibiotic treatment. The four ethics committees in Avon
approved the study.

Method
Study design
A total of 39 GPs in 22 practices in Avon recruited patients for
the study from October 1993 to May 1994. Participating GPs
were asked to include patients aged 16–60 years, whose present-
ing complaint was a sore throat, and for whom the GP would
normally prescribe an antibiotic. Patients were not eligible for
recruitment if they had received a course of antibiotic in the pre-
vious two weeks or if there was a history of rheumatic fever,
nephritis or allergy to penicillin and cephalosporins. GPs were
asked to keep a log of patients eligible for inclusion in the trial,
but who were not recruited.

At presentation, the GP obtained informed consent, completed
a record of the signs present in the throat and took a throat swab.
GPs were provided with study packs for patients, identified only
by number. Each contained instructions together with one course
of medication (either antibiotic or placebo) and copies of the
questionnaires. Medication was determined by random allocation
using blocks of six — two penicillin, two cefixime and two
placebo. Each GP was provided with three blocks blinded to both
allocation and blocking. The randomization code was kept by the
on-call microbiologist in case of treatment failure, and the GP
was free to prescribe an antibiotic in such cases. Throughout the
trial, patients were allowed to take simple analgesia; the symp-
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tom diary asked patients to record whether they were taking any
analgesia and how much was taken on each day.

Patients were asked to complete a sociodemographic question-
naire during their initial visit. They were asked to complete a
symptom diary daily for seven days beginning on that day. The
symptom diary was based on Likert scales,12 recording the sever-
ity of the sore throat, presence of cough, severity of tender lymph
glands, and the extent to which patients felt ill and feverish
(available from authors on request). At 14 days from presenta-
tion, the patient was asked to return to the surgery for a second
throat swab and to return the symptom diary. Patient compliance
was encouraged by writing to each patient one week after initial
recruitment and after the expected follow-up date if the patient
had not attended.

The prescribing behaviour of the GPs participating in the trial
was compared with a random sample of GPs in Avon by repeat-
ing a previous study of prescribing behaviour.7 GPs were given
16 separate clinical histories of sore throat presentation and
asked if they would prescribe an antibiotic, given the picture and
the clinical information provided.

Microbiology
Throat swabs were transported in Amies transport medium with-
out charcoal (Sterilin transport swab, Copan, Italy) and processed
in the Bristol Public Health Laboratory. Swab contents were
inoculated on the tryptic soy blood agar base (Difco, code no.
00369, East Molesey), containing 5% sheep blood and 3% added
sodium chloride (final sodium chloride concentration 3.5%).13

Agar plates were incubated at 37ÞC for 48 hours under anaerobic
conditions. Beta-haemolytic colonies were identified as
Streptococcus pyogenes using standard laboratory methods.14

Statistical methods
For each day, the items of the symptom diary were added to form
a summary score. The key outcome measure was the change in
symptom score between days one and three, chosen because pre-
vious studies had suggested an improvement at this time.8 An
estimate of the sample size suggested that 180 patients (60 in
each arm) would need to be recruited to identify a mean change
in symptom score of 0.5 standard deviations with a power of
80% and a two-sided significance level of 5%. A small pilot
study indicated a standard deviation of about four points on the
symptom score.

The characteristics of patients and GPs were compared
between the three groups using the Mann–Whitney test, chi-
squared test or an exact test, where necessary. The mean change
in symptom score from day one to day three between treatment
groups was analysed using one-way analysis of variance, with
Tukey’s multiple comparisons procedure15 for tests and confi-
dence intervals for the three pairwise contrasts, using the SAS
statistical package. The analysis was repeated for the two sub-
groups of patients with and without GABHS isolated at presenta-
tion. Analyses were carried out on an intention-to-treat basis.

Results
Recruitment
A total of 154 patients were recruited to the trial, which was ter-
minated earlier than planned because of local concern about
necrotizing fascitis and its association with GABHS.16

Altogether, 103 symptom diaries were completed (response rate
67%). Questionnaires completed by the GPs were returned for
126 patients (82%), and sociodemographic questionnaires were
returned for 118 patients (77%). Given that individual GPs

recruited different numbers of patients, the numbers allocated to
the three arms of the trial were slightly different: 55 to penicillin;
45 to cefixime; and 54 to placebo.

GPs’ records of patients eligible for recruitment, but who were
not included in the trial, were not kept completely by the majori-
ty of participating GPs. Of the records available, it was clear that
some patients declined the offer of taking part in the trial because
they felt too ill, or the GP thought they were too ill and needed
active treatment. It was also clear that the GP did not have
enough time to recruit all the eligible patients seen in the surgery.
The number of patients recruited by the GPs varied — the mean
number of patients recruited per participating GP was 3.2 (medi-
an 2, range 1–9 plus one outlier at 21).

Characteristics of patients
Of the 103 patients who returned the symptom diary, 40 were
randomized to penicillin, 29 to cefixime and 34 to placebo. Of
the 51 patients who did not complete the study, 15 were random-
ized to penicillin, 16 to cefixime and 20 to placebo. The isolation
rate of GABHS from the responders was 31% (32 out of 103)
and from the non-responders was 33% (16 out of 48, three miss-
ing). In the group of responders with GABHS isolated, 14 were
randomized to penicillin, 10 to cefixime and eight to placebo. In
the group of non-responders with GABHS isolated, five were
randomized to penicillin, three to cefixime and eight to placebo.
Although the numbers are small, there was no statistically signif-
icant difference between the responders (those who returned the
symptom diary) and non-responders in the randomization to
treatment (χ2 = 1.34 on 2 df, P = 0.51) or in the isolation of
GABHS (χ2 = 0.08 on 1 df, P = 0.78). The responders to the
symptom diary were compared with non-responders for a num-
ber of other characteristics (see Table 1). While there was a sug-
gestion that the responders were more likely to be older, married
or living as married and non-smokers, none of the differences in
Table 1 were statistically significant at the 5% level. The same

Table 1. Characteristics of responders and non-responders to the
symptom diary.

Characteristic Responders* Non-responders*

Age (median, years) 31.0 24.5

Sex (female) 73/99  (74%) 17/22  (77%)

Sore throat duration (>24 h) 77/97  (79%) 12/17  (71%)

Smoking (non-smoker) 77/97  (79%) 8/17  (47%)

Employment  
Active 63/95  (66%) 13/17  (76%)
Unemployed 8/95    (8%) 2/17  (12%)
Retired 24/95  (25%) 2/17  (12%)

Social class    
Non-manual 54/97  (56%) 6/17  (35%)
Manual 25/97  (26%) 6/17  (35%)
Other 18/97  (19%) 5/17  (29%)

Marital status 
Single 26/97  (27%) 10/17  (59%)
Married 68/97  (70%) 6/17  (35%)
Other 3/97    (3%) 1/17    (6%)

Ethnicity         White 96/98 (98%) 16/17  (94%)

*Denominators vary slightly because of missing data.
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characteristics were considered across the three treatment groups
and, apart from a small excess of non-manual workers and
unmarried persons in the penicillin group, there were no marked
differences.

Compliance
Patients were asked to record whether they had stopped taking
the prescribed medication because of adverse symptoms. On day
two, four patients recorded that they had stopped taking the med-
ication. Three of these patients were taking penicillin and one
cefixime. On day four, two more patients had recorded that they
had stopped taking the medication because of adverse symptoms,

both of whom were taking placebo. On day six, no more patients
had recorded the need to stop taking their medication. There was
no other measure of patient compliance.

Prescribing characteristics of participating GPs
The prescribing pattern of GPs participating in the trial who
returned the questionnaire (n = 28) was similar to the pattern
observed in a random sample of GPs in Avon who returned the
identical questionnaire (n = 32 out of 60; see Table 2). In only
one clinical case out of 16 was there a marked difference
between the two groups, that of a 24-year-old mother of three
children presenting with a sore throat, for whom GPs participat-
ing in the trial were less likely to prescribe.

Symptom diary outcome
Table 3 shows the average daily symptom score, and Table 4 the
mean differences in symptom score (day three minus day one)
between the three treatments for all patients and the two sub-
groups of patients. At day three, relative to day one, the overall
test for differences between the three treatment arms of the trial
was statistically significant (F-statistic on two and 100 df = 5.65,
P = 0.0047). The confidence intervals from the multiple compar-
isons are given in Table 5. The only comparison to reach statisti-
cal significance at the 5% level was that between cefixime and
placebo. The results of these comparisons repeated for the two
subgroups are also given in Table 5. For patients with GABHS
isolated at presentation, neither the overall test for differences
between the three groups nor any of the comparisons were statis-
tically significant (F-statistic on two and 28 df = 2.24, P = 0.13).
However, for patients without GABHS isolated at presentation,
the overall test and the comparison between cefixime and place-
bo were both statistically significant (F-statistic on two and 61 df
= 3.57, P = 0.034).

Eradication of GABHS from the throat
In patients with GABHS isolated at recruitment to the study, the
proportion of patients who did not have GABHS present after 14
days was four out of 10 patients who received placebo, eight out
of 12 patients who received cefixime, and 13 out of 15 patients
who received penicillin (P = 0.055 using an exact test).

Table 3(a). Mean symptom scores for all responders (n fluctuates slightly from day to day because of missing values).

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Penicillin 10.5 9.1 7.0 4.0 2.9 1.8 1.5
Cefixime 9.9 7.1 4.3 3.0 2.3 1.4 1.2
Placebo 9.3 8.8 7.0 6.3 4.0 3.5 3.6

Table 3(b). Mean symptom scores for responders with GABHS isolated at presentation (n fluctuates slightly from day to day because of miss-
ing values).

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Penicillin 10.6 7.8 5.1 2.0 0.9 0.2 0.0
Cefixime 12.8 9.7 6.2 2.6 1.1 0.0 0.0
Placebo 10.3 10.1 6.6 6.4 4.1 3.6 2.1

Table 3(c). Mean symptom scores for responders without GABHS isolated at presentation (n fluctuates slightly from day to day because of
missing values).

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Penicillin 10.4 9.9 8.2 5.4 4.4 2.8 2.5
Cefixime 8.3 5.6 3.2 3.2 3.0 2.3 1.9
Placebo 9.0 8.3 7.1 6.3 4.1 3.5 3.5

Table 2. Prescribing behaviour of GPs in the trial compared with a
random sample of GPs in Avon.

Clinical case Trial GPs Random sample of GPs
(n = 28) (n = 32)

1 7 (25) 8 (28)

2 3 (11) 3 (9)

3 2 (7) 13 (41)

4 21 (75) 24 (75)

5 9 (32) 13 (41)

6 1 (4) 2 (6)

7 5 (18) 3 (9)

8 9 (32) 15 (47)

9 1 (4) 0 (0)

10 5 (18) 2 (6)

11 5 (18) 2 (6)

12 23 (82) 24 (75)

13 13 (46) 10 (31)

14 3 (11) 5 (16)

15 5 (18) 5 (16)

16 2 (7) 3 (9)

Figures given are the number (%) of GPs who would prescribe an
antibiotic in each clinical case.
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The use of analgesia
At presentation, the proportion of patients who recorded that they
were taking analgesia was similar in the three treatment groups.
At day three, the proportion of patients recording the use of anal-
gesia was 18/40 (45%) for penicillin, 9/29 (31%) for cefixime,
and 23/34 (68%) for placebo (χ2 = 8.73 on 2 df, P = 0.013).

Relapse
A patient was said to have relapsed if the patient returned to the GP
within the 14-day study period and the GP prescribed an antibiotic.
Nine patients relapsed: three were receiving penicillin, one was
receiving cefixime, and five were receiving placebo. The random-
ization code was broken for two patients: one of the patients
receiving penicillin who developed a quinsy, and one patient
receiving placebo who complained of worsening symptoms.

Discussion
The characteristics of patients recruited to this study are similar
to those of patients with sore throats consulting their GP in previ-
ous studies set in general practice,9,17 and the characteristics of
patients in each of the three treatment arms were similar.
Nevertheless, the patients recruited to the study were those who
were willing to take part in a clinical trial, and whom the GP had
selected for antibiotic treatment. The comments from several
GPs that there was not enough time during an ordinary consulta-
tion to recruit patients, and that the GPs selected a proportion of
eligible patients, are in keeping with other research.18

This study has shown that, compared with placebo, cefixime
improves symptom resolution by day three in patients presenting
with a sore throat where the GP selects them for antibiotic treat-
ment. There was also a difference for penicillin compared with
placebo, but this did not reach statistical significance; neither,

however, did the difference between cefixime and penicillin.
Although numbers were too small for statistical significance,
among patients with GABHS isolated at presentation, the effects
of penicillin and cefixime were raised similarly in relation to
placebo. The results for the subgroup of patients without GABHS
were similar to those for all patients; in particular, the only statis-
tically significant difference was between cefixime and placebo.
Moreover, in this subgroup, the difference between cefixime and
penicillin appeared to be greater than for all patients.

Cefixime is considerably more expensive than penicillin V
(£6–£85 compared with £0–£30 for the course prescribed in the
trial).19 Although a number of side-effects of cefixime have been
noted, they occur with similar frequency to penicillins, and the
majority are mild and self-limiting; for example, diarrhoea and
stool changes.

The rate of isolation of GABHS in this study (31%) was
greater than the 8% observed in the throat swabs taken in general
practice and collated by Bristol Public Health Laboratory Service
during the study period (M Millar, unpublished observation), and
greater than the 7.5% rate reported in a previous study in
Bristol.9 This is not surprising, given the trial inclusion criterion
of ‘patients for whom you would normally prescribe an antibiot-
ic’. Nevertheless, prescribing decisions for patients with sore
throats were similar among trial GPs to those among a random
sample of GPs in Avon.

The eradication of GABHS reported in this study needs to be
viewed with caution. The numbers are small, and the throat swab
does not differentiate between the presence of GABHS as a carri-
er or a pathogen.20 Other measures of outcome, in particular the
rare complications of streptococcal infection, require clinical tri-
als with very large numbers of patients because the incidence of
the complications is so small.

The findings of this study, in particular those for the cefixime-
treated group, are consistent with other recent evidence, especial-
ly of GABHS tolerance to penicillin.21 There have also been
indications of changes in tonsillar bacteriology in recent years,
with an increase in the proportion of beta-lactamase-producing
bacteria in tonsillar material.22 In addition, a meta-analysis of the
bacteriological and clinical outcomes of penicillin and
cephalosporin treatment of GABHS pharyngitis has demonstrat-
ed better efficacy of cephalosporins.23

The finding that the beneficial effect of cefixime occurs in
patients without GABHS isolated from their throat, requires fur-
ther explanation. There have been two clinical trials reporting
benefit of antibiotic treatment in patients presenting with sore
throat who did not have GABHS isolated at presentation.24,25

Together with the finding from other studies that there is no rec-
ognized pathogen identified in 50% of sore throats,20 this observa-
tion suggests that the importance of GABHS as the main bacterial
pathogen in such patients could have been overstated. The bacter-
ial flora of the pharynx is complex, and there may be unrecog-
nized bacteria that contribute to the pathogenesis of sore throat.
Another possibility is that the isolation of GABHS from a sore
throat is a marker for bacterial infection, rather than the cause.

In conclusion, cefixime can improve the rate of resolution of
symptoms in patients with a sore throat who are selected for
antibiotic treatment by their GP. It should be remembered, how-
ever, that in this study cefixime was not statistically significantly
different from penicillin, and that penicillin was not statistically
significantly different from placebo. Nevertheless, cefixime was
of benefit compared with placebo however, even for patients
without GABHS. This unexpected finding suggests that bacteria
other than GABHS may be important in the pathogenesis of sore
throat; further research is clearly needed into the microbiology of
this condition.

Table 4. Mean differences (day 3 – day 1) for the three treatments for
all patients, GABHS patients and non-GABHS patients.

Penicillin Cefixime Placebo

All patients 3.53 (n=36) 5.61 (n=28) 2.29 (n=31)

GABHS patients 5.50 (n=14) 6.60 (n=10) 3.57 (n=7)

Non-GABHS patients 2.27 (n=22) 5.06 (n=18) 1.92 (n=24)

Table 5. Confidence intervals (CI) for multiple comparisons — all
patients, GABHS patients only and non-GABHS patients only.

Comparison Penicillin – Cefixime – Cefixime –
placebo placebo penicillin

All patients

Difference 1.26 3.19 1.93

95% CI (-0.83, 3.35) (0.92, 5.45) (-0.25, 4.11)

GABHSpatients only

Difference 1.93 3.03 1.10

95% CI (-1.41, 5.26) (-0.52, 6.58) (-1.88, 4.08)

Non-GABHS patients only

Difference 0.36 3.14 2.78

95% CI (-2.49, 3.21) (0.13, 6.15) (-0.28, 5.85)
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