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Augmentin compared with amoxycillin in treating
uncomplicated gonorrhoea
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SUMMARY We studied 220 patients (138 men and 82 women) with uncomplicated gonorrhoea
who were entered into a randomised double blind trial and treated with either Augmentin
(amoxycillin 3 g and potassium clavulanate 125 mg) or amoxycillin 3 g, with probenecid 1 g by
mouth in all cases. Seven (6 50o) of 108 patients treated with Augmentin were still culture positive
after treatment, compared with 15 (13 *4%) of 112 of those treated with amoxycillin. Penicillinase
(p lactamase) producing strains of Neisseria gonorrhoeae (PPNG) were found in 23 (10 5%o)
patients, of whom 10 were treated with Augmentin and 13 with amoxycillin. Treatment failed in
all 13 patients who received amoxycillin. Augmentin was shown to be an effective treatment for
gonorrhoea caused by PPNG strains.

Introduction

In 1983 a total of 1223 cases of gonorrhoea caused by
penicillinase (J lactamase) producing strains of
Neisseria gonorrhoeae (PPNG) were reported to the
Communicable Disease Surveillance Centre.' Thin et
al in London reported that 4 4% of their patients
with gonorrhoea yielded PPNG strains, an increasing
number of which were of indigenous origin,2 a
finding supported by McCutchan et al.3

In South East Asia, West Africa, and several other
areas more than 50% of gonococcal isolates are
PPNG strains.4 Resistance to spectinomycin, which
is a standard treatment for PPNG strains, is being
increasingly recognised since the original report in
1981.5 6 We therefore investigated the efficiency of
Augmentin, a formulation combining the antibiotic
amoxycillin and the ,B lactamase (penicillinase)
inhibitor potassium clavulanate, in treating
uncomplicated gonorrhoea caused by both PPNG
and non-PPNG strains.

Patients and methods

PATIENTS
We undertook a randomised double blind trial of 383
consecutive patients, comprising 255 men and 128
women, who presented to the Department of
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Genitourinary Medicine at this hospital with
uncomplicated gonorrhoea. Patients who gave a
history of penicillin hypersensitivity or of hepatic or
renal disease were excluded from the trial, as were
pregnant women. Smears and cultures were taken
from the urethra of heterosexual men, the urethra,
rectum, and pharynx of homosexual men, and the
urethra, cervix, and anus of women.

Patients in whom a diagnosis of gonorrhoea was
based on the finding of Gram negative intracellular
diplococci in stained smears or on the isolation ofN
gonorrhoeae on culture, or both, were entered into
the trial. Diagnoses were all confirmed by culture or
the patient was excluded from the trial. Suitable
patients were allocated sachets containing either
Augmentin (amoxycillin 3 g combined with
potassium clavulanate 125 mg) or amoxycillin 3 g.
TIhe contents of the sachet were dissolved in water
and taken in combination with probenecid 1 g by
mouth. Patients were followed up three to five days
and 10 days after treatment, and smears and cultures
were taken from all relevant sites. At their first
attendance after treatment patients were specifically
asked about unwanted side effects.

BACTERIOLOGICAL METHODS
Specimens were inoculated direct on to modified
New York City medium (Gibco, Paisley, Scotland)
containing lincomycin, amphotericin B, colistin, and
trimethoprim. The plates were incubated for 48
hours at 37°C in candle extinction jars. N
gonorrhoeae was identified by colonial morphology,
oxidase test, Gram stain, a fluorescent antibody test
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(BACTO-FA N gonorrhoeae), and a carbohydrate
utilisation test for certain isolates. All strains were
tested for the production of P lactamase by the
chromogenic cephalosporin method (Oxoid
Nitrocefin, Basingstoke, Hampshire). Plasmid
analysis of the PPNG isolates was performed by the
Venereal Disease Reference Laboratory, London,
and the Bristol Public Health Laboratory.

The minimum inhibitory concentrations (MICs) of
Augmentin, amoxycillin, and spectinomycin for all
isolates were measured by the agar dilution
technique. A multipoint inoculator (Denley
Instruments, Billingshurst, Sussex) was used to
transfer 105 colony forming units (cfu) of each
isolate on to heated blood agar (Oxoid diagnostic
sensitivity test agar and 5% horse blood). Initially,
2% Vitox supplement (Oxoid) was added, but this
was discontinued because of its inhibitory effect on
the activity of clavulanic acid. The MIC was defined
as the lowest concentration of antibiotic that
inhibited growth after incubation for 24 hours at
37°C in carbon dioxide.

Escherichia coli (NCTC 10418) and Staphylococus
aureus (NCTC 6571) were used as controls.

Results

Of 383 patients entered into the trial, 163 had to be
excluded (147 because they did not attend for follow
up, five because their cultures were negative, four
because other antibiotics were given during follow
up, six did not have specimens taken for con-
firmatory culture immediately before treatment, and
one patient yielded Nmeningitidis). Of the remaining
220 patients, 138 were men; of these 57 (41 o) had
acquired their infection from homosexual contacts.
One patient with pharyngeal gonorrhoea could not
be evaluated because he defaulted.

Table I shows the results of treatment. There were
22 treatment failures, seven in patients who had
received Augmentin and 15 in patients who had
taken amoxycillin.

Table II analyses these treatment failures. Four
patients whose treatment with Augmentin failed

TABLE I Outcome of treatment of 220 patients with
gonorrhoea, 23 of whom were infected with penicillinase
producing strains of Neisseria gonorrhoeae (PPNG) (in
brackets)

Treated with Augmentin Treated with amoxycillin

Men Women Total Men Women Total

Cured 60 (4) 41 (4) 101 (8) 65 (0) 32 (0) 97 (0)
Failed 6 (2) 1 (0) 7 (2) 7 (7) 8 (6) 15 (13)

108 (10) 112 (13)

P R Key, B S Azadian, and B A Evans

TABLE 11 Analysis of treatment failures in 22 patients
infected with penicillinase producing strains of Neisseria
gonorrhoeae (PPNG) and non-PPNG strains

Treated with Augmentin Treated with amoxycillin
Exposure to
reinfection PPNG Non-PPNG PPNG Non-PPNG

Admitted by:
Men I I
Women 1 2

Denied by:
Men 1 3 (1) 7
Women 6

Total 2 5 13 2

Rectal infection in brackets.

denied having sexual intercourse after treatment, one
heterosexual man was infected with a PPNG strain
for which the MIC of Augmentin was 1 mg/l, and
three were homosexuals. The homosexually acquired
strains, of which two were urethral (MICs 0-25 and
1 mg/l) and one was rectal (MIC not available), were
all non-PPNG. The amoxycillin treatment failures
resulted either from infection with a PPNG strain or
from reinfection.
A total of 23 patients (10 5%o) had infections with

PPNG strains, of which 13 (57%) had been acquired
from an indigenous source. Ten of these patients
received Augmentin and the other 13 received
amoxycillin. Table III shows the MICs for and
plasmid analyses of these strains. Treatment failure
occurred in two of the 10 patients treated with
Augmentin, one following sexual intercourse after
treatment, and in all 13 patients treated with
amoxycillin. (p<0 01, Fisher's test of exact
probability).
No adverse effects were reported by any patient.

Discussion

The expected rapid increase in PPNG strains in Great
Britain has not been realised, although such strains
still constitute a high proportion of infections in
other parts of the world. A simple, safe, and efficient
oral form of treatment is obviously needed.
Augmentin is a formulation comprising amoxycillin
and the potassium salt of clavulanic acid, a substance
isolated from Streptomyces clavuligerus and a potent
inhibitor of P lactamase.

in our study of 108 patients who received
Augmentin the drug was well tolerated and was as
effective as amoxycillin alone in the treatment of
non-PPNG strains, in which the cure rates were 95%
(93/98) for Augmentin and 98% (97/99) for
amoxycillin. Of the 10 patients treated with
Augmentin who had infections with PPNG strains,
two did not respond to treatment; one of them had
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TABLE III Characteristics ofpenicillinase producing strains of Neisseria gonorrhoeae isolatedfrom 23 patients

MICs (mg/l) of:
Sex of Origin of

Drug given patient infection Augmentin Amoxycillin Spectinomycin Plasmids (megadaltons)

Cures
Augmentin Man Ghana 0 5 0Q5* 8 2-6 4-4
Augmentin Man Germany 1.0 >128 4 2-6 4-4 24-5
Augmentin Man Unknown 0 5 32 4 2-6 4-4
Augmentin Man London 0 5 4 2 2-6 3-2
Augmentin Woman Nigeria 1*0 >4 4 2-6 4-4 24-5
Augmentin Woman London 1*0 >4 4 2-6 3*2
Augmentin Woman Leeds 0 25 32 >64 2-6 4-4 24-5
Augmentin Woman Nigeria 1*0 >4 4 2-6 4-4 24-5

Failures
Augmentin Man London 1*0 8 8 2-6 4-4 24-5
Augmentin Man London 1*0 4 8 2-6 3*2
Amoxycillin Man Bangkok 0 5 >4 2 Not done
Amoxycillin Man Unknown 2-0 64 8 2-6 3*2
Amoxycillin Man Korea 0 5 >128 8 2-6 4-4 24-5
Amoxycillin Man London 0 25 1 4 2*6 3*2
Amoxycillin Man London 0-125 8 2 2-6 3-2
Amoxycillin Man Thailand 0 5 >128 4 2-6 4-4
Amoxycillin Man London 1*0 2 8 2-6 4-4 24-5
Amoxycillin Woman Ghana 0 25 32 2 2-6 4-4
Amoxycillin Woman London 1.0 >128 4 Not done
Amoxycillin Woman London 1*0 64 4 2-6 4-4 24-5
Amoxycillin Woman London 0-125 64 4 Not done
Amoxycillin Woman London 1*0 32 8 2-6 4-4 24-5
Amoxycillin Woman London 1*0 >4 4 2-6 4-4 24-5

*Plasmid lost on subculture.

had further sexual intercourse with an untreated
partner. MICs of Augmentin for the isolates from
our two patients in whom treatment failed were both
1 mg/I. In a study of 35 patients with uncomplicated
gonococcal infections treated with an identical
regimen of Augmentin, Lim et al reported a cure rate
of 73% against PPNG strains and noted four
patients who failed to respond to treatment.7
Our results show that Augmentin is an effective

oral treatment for patients with uncomplicated
gonorrhoea, especially when the infection may be
due to a PPNG strain.

We thank Beecham for providing the materials for the
trial, and Mrs C Talboys for technical help. We are grateful
to the Venereal Disease Reference Laboratory (London)
and the Bristol Public Health Laboratory for the plasmid
analysis, and to Dr G W Csonka for advice on preparation
of the manuscript.
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