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Single dose t rea tment of gonococcal urethritis with 
augment in in Ibadan 

A. O. OSOBA*, A. O. O Y E L E S E , J. O . A S I I I R U , C. C. E K W E O Z O R . A N D J. OCIIEI 
Special Treatment Clinic and Venereal Diseases and Treponematoses Research Laboratories, Department of 

Medical Microbiology, University College Hospital, Ibadan, Nigeria 

Summary 

Augmentin, a new orally absorbed broadspec-
trum antibacterial agent comprising of amoxy-
cillin trihydrate and potassium clavulanate, was 
investigated in the treatment of gonococcal 
urethritis in Ibadan, Nigeria, where penicilli-
nase producing Neisseria gonorrhoeae (PPNG) 
constitute about 80% of the circulating strains 
of gonococci. Two different formulations of the 
agent were employed in the study. The first 
formulation consisting of 3.0 g amoxycillin and 
125 mg clavulanic acid, achieved a cure rate of 
75% (i.e. eighteen out of twenty-four patients) 
among PPNG infections, but 100% cure rate 
among nine patients with non-PPNG infections. 
The second formulation consisting of 3.0 g 
amoxycillin and 250 mg clavulanic acid, had a 
cure rate of 86% (i.e. fifty-seven out of sixty-six 
patients) among PPNG infections, and 91% 
(i.e. ten out of eleven patients) among non-
PPNG infections. Clavulanic acid appears to 
potentiate and enhance the activity of amoxycil-
lin against the p-lactamase produced by the 
gonococci. Augmentin seems to be a good and 
acceptable agent for the treatment of gonococ-
cal infections, in this environment and fur ther 
studies on its efficacy are therefore justified, 
such as the simultaneous administration of 
probenecid. 

Resume 

Laugmcntin est un agent antimicrobicn h large 
sspcctrc absorbe' per voie orale. II est compose ' 
de trihydrate d'amoxycilline et de la clavulanate 
de potassc. Son efficacitd, dans le traitement de 

"To whom correspondence should be addressed. 

I 'uretrite gonococcique a 6X6 essai£' a Ibadan, 
Nigeria, la ou les souches productrices de la 
penicillinase (NGPP) constituent d'environ 
80% des isolements courants. Deux formula-
tions ont ete emplyees: L'une contenant 3 0 g 
d'amoxycilline et 125 mg de l'acide clavulani-
que a acheve une cure de 75%. (c.a.d. dix-huit 
sur vingt-quatre) parmi les souches productrices 
de la penicillinase tandisque 100% de cure a 6x6 
achevee avec les non-productrices de cet en-
zyme (neuf cas). La deuxiemc formulation 
constituee de 3.0 g d'amoxycilline et 250 mg de 
l'acide clavulanique a acheve parmi les NGPP 
une cure de 86% (c.a.d. cinquante-sept sur 
soixante-six cas) alors qu'elle a acheve 91% 
(c.a.d. dix sur onze cas) avec les non-
productrices de I'enzyme. L'acide clavulanique 
parait avoir potentie et augment^ Pactivitl de 
I'amoxycilline contre I'enzyme (P-lactamase) 
produit par le gonocoque. L'augmentin semble 
d 'e t re efficace' et acceptable dans le traitement 
des infections gonococciques au Nigeria, et il 
est justifiable d'elargir les etudes sur I'efficacite 
de ce produit , comme par exemple, sur 
l 'administration simultanee de probenecide. 

Introduction 

The epidemiology of gonococcal urethritis due 
to penicillinase producing Neisseria gonorrhoae 
(PPNG) has been extensively studied and dis-
cussed in recent literature (Perine et al., 1979; 
Arya et«/., 1978; Siegel et al., 1978; Piot, 1977; 
Robins-Browne, Gaillard & Koomhof, 1977; 
Osoba et al., 1981; Osoba et al., 1984; Osoba & 
Ogunban jo , 1983). Within a decade of its first 
identification in West Africa penicillinase 
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producing gonococci have spread across to at 
least twenty-five countries in Africa, thus 
constituting a major health problem in many of 
the countries affected. 

The result of continued search for a thera-
peutic agent which will satisfy the criteria of 
efficacy, safety, availability and cheapness in 
the treatment of these infections, is the emerg-
ence of new agents or those new formulations 
based on modification of the structure of old 
drugs which were hitherto efficacious in the 
treatment of non-PPNG infections. One such of 
the latter is augmcntin. 

Augmcntin is a new orally absorbed broad-
spectrum antibacterial agent comprising 
amoxycillin trihydrate and potassium clavulan-
ate. Amoxycillin is a well-known broadspec-
trum semi-synthetic penicillin, sensitive how-
ever to destruction by penicillinase (p-
lactamase). Clavulanic acid is a fused beta-
lactam microbial metabolite produced by 
fermentation of streptomyces clavuligcrus 
(Reading & Cole, 1977). At low concentrations 
it is an extremely potent, progressive and 
irreversible inhibitor of a wide range of p-
lactamase enzymes mediated by bacterial 
chromosomes or by transmissible plasmides, 
(Fischer, Charnas &. Knowles, 1978; Charnas, 
Fischer & Knowles, 1978; Labia & Pcduzzi, 
1978). It is a particularly efficient inhibitor of 
TEM-type ^-lactamases, which are the ones 
most frequently found in Escherichia coli, 
Haemophilus influenzae and Neisseria gonor-
rhoeae (Reading & Cole, 1977). Clavulanic acid 
is able to protect p-lactam antibiotics from the 
destructive action of (^-lactamase enzymes and 
various studies have shown that it protects 
amoxycillin from inactivation by many p-
lactamase producing organisms, thus allowing 
the activity of amoxycillin against the infecting 
organism to be manifested (Hunter, Reading &. 
Witting, 1977; Wise, 1977). 

In view of the above, a therapeutic trial of 
augmcntin was carried out in this unit with the 
main objective of assessing the efficacy of the 
agent in the treatment of acute gonococcal 
infection in Nigeria especially those due to 
p-lactamase producing gonococci. 

M a t e r i a l s a n d m e t h o d s 

One hundred and forty consecutive patients 

presenting at our Special Treatment Clinic with 
acute gonococcal urethritis were included in the 
trial. The criteria for inclusion include: 

(i) recent sexual exposure with obvious 
purulent urethral discharge; 

(ii) no history of antibiotic therapy since 
appearance of signs and symptoms; 

(iii) demonstration of intracellular gram 
negative diplococci in the urethral 
smear. The microscopical findings 
were confirmed by culture of the 
smear on Thayer-Martin medium for 
gonococcus and incubation at 37°C in 
a candle extinction jar for 24-48 h; 
positive oxidase test and typical carbo-
hydrate utilization reactions. 

Sensitivity tests by the disc diffusion method 
were carried out against penicillin G, ampicil-
lin, tetracycline, chloramphenicol, cotrimox-
azole, amoxycillin and augmcntin. Bcta-
lactamase production was tested for the chro-
mogcnic cephalosporin test. 

Concomitant infection due to Trichomonas 
vaginalis, Candida albicans, Schistosoma ova. 
or Gardnerella vaginalis were excluded by 
examining a wet preparation of the urethral 
exudate. Serological tests of syphilis (VDRL. 
TPII A) were carried out on the first day to rule 
out a concomitant syphilitic infection. 

Two regimens, 3 g amoxycillin plus 125 mg 
clavulanic acid (regime 1) and 3 g amoxycillin 
with 250 mg clavulanic acid (regimen 2) as a 
single oral dose were given respectively to 
alternate entrants into the trial initially; but 
after the first ninety patients had entered the 
trial, all subsequent patients were treated with 
regime 2. Informed consent was obtained from 
all the patients. The patients were advised to 
abstain from sex, alcohol or any other antibiotic 
during follow-up. The patients were reviewed 
on the third, eighth, fourteenth and twenty-first 
days after the treatment. At each follow-up 
visit, after taking the history and performing a 
physical examination, a microscopical examina-
tion and culture of the urethral swab were 
carried out. The two-glass urine test was done 
and a centrifuged deposit of the first glass urine 
was examined microscopically for pus cells, and 
pathogens. 

The criteria for cure included disappearance 
of signs and symptoms and reversion of the 
culture from positive to negative between the 
third and fourteenth days. A patient who had a 
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positive culture between the third and four-
teenth days was regarded as a failure, provided 
there had not been a sexual exposure between 
the time of treatment and the fourteenth day. 
Such patients were treated with an alternative 
antibiotic. Direct questioning on follow-up 
visits was used in assessing tolerability and any 
side effects. 

Results 

One hundred and forty patients who satisfied 
the required criteria were entered into the trial. 
However only 110 were available for assess-
ment. The others were not asscssiblc either 
because they failed to complete their follow-up 
or because their microscopical diagnosis was 
not confirmed by culture. 

Of the asscssiblc entrants thirty-three had 
regime I (3.0 g amoxycillin plus 125 mg 
clavulanic acid) while seventy-seven had regime 
2 (3.0 g amoxycillin plus 250 mg clavulanic acid) 
(Tables 1 and 2). Twenty-seven of those treated 
with regime I were cured representing 81.8%: 

eighteen were PPNG infections while nine were 
non-PPNG infections. In regime 2, sixty-seven 
of the seventy-seven entered were cured (i.e. a 
cure rate of 87.0%). Fifty-seven of these were 
PPNG infections while ten were non-PPNG 
infections (Table 2). All the sixteen patients 
(14.5%). except one who failed the trial, had 
PPNG infections (Table 3). They were given 
alternative antibiotics and routinely followed 
up to assess cure. The overall cure rate was 
85.5% (i.e. ninety-four out of 110). Seventy-
five of those cured had PPNG infections while 
nineteen were non-PPNG infections (Table 3). 

Discussion 

In an earlier study on the efficacy of amoxycillin 
with or without probenecid in the treatment of 
gonococcal infections due to PPNG and non-
PPNG strains; the cure rate among PPNG 
infections was 15.8% (three out of nineteen) 
and 94.3% (thirty-three out of thirty-five) 
among non-PPNG infections (Osoba & Ogun-
banjo, 1983). The result of the present study 

Table I. Result of t reatment with regime 1 (3.0 g amoxycillin 
+ 125 mg clavulanic acid) 

PPNG Non-PPNG 
No of pat ients infections infections Total 

Cured 18 9 27 
Failed 6 — 6 
Total 24 9 33 
% Cured 75 KM) 81.8 

Table 2. Result of t reatment with regime 2 (3.0 g amoxycillin 
+ 250 mg clavulanic aeid) 

PPNG Non-PPNG 
No of pat ients infections infections Total 

Cured 57 10 67 
Failed 9 1 10 
Total 66 11 77 
% Cured 86.4 90.9 87.0 
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Tabic 3. Combined result of t rea tment with regimes 1 and 2 

Augmenl in formulat ion Types of infection 

No. of patients 

Regime 1 
3.0 g 

amoxycillin 
+ 125 mg 
clavulanic 

acid 

Regime 2 
3.0 g 

amoxycillin 
+ 250 mg 
clavulanic 

acid 
P P N G 

infections 
Non-PPNG 
infections Total 

Cases 33 77 90 20 110 
Cured 27 67 75 19 94 
Failed 6 10 15 1 16 
% Cured 81.8 87.1 83.3 95.0 85.5 

with augmcntin showed a cure rate of 75% with 
regime 1 (3.0 g amoxycillin with 125 mg 
clavulanic acid) while with regime 2 a cure rate 
of 86% was achieved among PPNG infections. 
The impressive higher efficacy of augmcntin 
has obviously been due to the clavulanic acid in 
the formulation. In all the cases cured by either 
formulation the urethral smear was negative for 
gonococcus on the third day post-treatment 
assessment. All the failures in both formula-
tions (except one) had PPNG infections. These 
failures probably resulted from inadequate 
p-lactamase inhibition by the clavulanic acid. 
Since the only one non-PPNG infection among 
the failures was encountered under regime 2, 
this must have been due to a strain with an 
exceptionally high chromosomal resistance, and 
is probably due to failure of the drug to reach 
therapeutic blood levels in this particular 
patient. 

Since the special formulations prepared in 
sachets were used in this study, dosage was not 
regulated on the weight of each patient. Future 
studies may therefore have to take the weight of 
patients into consideration. This assumption is 
supported by the fact that the in vitro suscepti-
bility tests showed that this strain was resistant 
to penicillin, but sensitive to'ampicillin, tetracy-
cline, cotrimoxazole, spectinomycin and aug-
mcntin. 

The tolerance of the patients with augmcntin 
was good. There was no report of any gastro-
intestinal symptoms; e.g. nausea, vomiting and 
diarrhoea despite the high dosage of 250 mg of 

clavulanic acid in regime 2. Except for one 
patient who reported dizziness after taking the 
drug, no intolerance or significant adverse 
reactions were noted in any of the patients. This 
good tolerance with both formulations could be 
at tr ibuted to the single dosage employed. 

One patient with gonococcal urethritis com-
plicated by epididymo-orchitis was treated with 
a course of augmcntin of regime 1 daily for 8 
days. At the first post-treatment check-up 
(third day) gonococci had been eradicated 
from the urethral smear and by the eighth day 
post-treatment check the lesion was well-
resolved and less painful, but a residual nodule 
was palpable in the upper pole of the epididy-
mis. It appears , therefore that augmcntin may 
be useful in the treatment of complicated 
infections due to PPNG strains such as salping-
itis and disseminated gonococcal infections etc.. 
and therefore fur ther studies are justified. 

The last 5 years have witnessed a dramatic 
increase in the incidence of PPNG strains in 
many parts of Africa, and in some cases they 
have become endemic infections. This has 
posed as a great threat to the usefulness of 
penicillin and ampicillin as the drugs of choice 
in gonococcal therapy, due to the production of 
p-lactamase by the PPNG strains. The drugs 
with proven efficacy against these PPNG infec-
tions, e.g. spectinomycin, cefuroxime, cefotax-
ime are beyond the financial resources of most 
patients and even governments in many 
developing countries, and furthermore they 
have to be given parenterally. The introduction 
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of a u g m e n t i n wi th i ts r e l a t i v e c h e a p n e s s , s ing le 
d o s a g e , o r a l a d m i n i s t r a t i o n a n d g o o d t o l e r a n c e 
by t h e p a t i e n t is a s ign i f i can t a n d w e l c o m e 
a d v a n c e in g o n o c o c c a l t h e r a p y . C l a v u l a n i c a c i d 
a p p e a r s d e f i n i t e l y t o p o t e n t i a t e t h e a c t i o n of 
amoxyc i l l i n aga ins t t h e (3- lac tamase p r o d u c e d 
by t h e g o n o c o c c u s . 

S ince i n c r e a s i n g t h e c l a v u l a n i c ac id a b o v e 250 
m g in t h e a u g m e n t i n f o r m u l a t i o n m a y l ead to 
g a s t r o i n t e s t i n a l s y m p t o m s , it m i g h t b e w o r t h 
e v a l u a t i n g a f o r m u l a t i o n wi th i n c r e a s e d a m o x y -
cillin e . g . 3 . 5 o r 4 . 0 g amoxyc i l l i n wi th 250 m g 
c l a v u l a n i c a c i d in a n e f f o r t t o w a r d s i m p r o v i n g 
o n t h e e f f i c a c y of t h e d r u g in t h e t r e a t m e n t of 
g o n o c o c c a l i n f e c t i o n e s p e c i a l l y t h o s e d u e t o 
P P N G s t r a i n s . A l t e r n a t i v e l y , s i m u l t a n e o u s a d -
m i n i s t r a t i o n of p r o b e n e c i d t o r e g i m e 2 m a y 
c o n s i d e r a b l y i n c r e a s e t h e c u r e r a t e of t h e 
a n t i b i o t i c b u t n e e d s t o b e s t u d i e d . T h e a d v a n -
t a g e s of a s ing le o r a l d o s e wi th 100% c u r e d r a t e 
in g o n o c o c c a l i n f e c t i o n s a r c w e l l - k n o w n a n d it 
is t h e i dea l f o r m of t h e r a p y in A f r i c a , w h e r e 
l a b o r a t o r y fac i l i t i e s t o d i s t ingu i sh b e t w e e n 
P P N G a n d n o n - P P N G i n f e c t i o n s a r e n o t r e ad i l y 
a v a i l a b l e in m a n y a r e a s . A u g m e n t i n a p p e a r s t o 
be a g o o d a n d a c c e p t a b l e a g e n t a n d f u r t h e r 
s t ud i e s o n its e f f i c a c y a r e t h e r e f o r e j u s t i f i e d . 

Acknowledgment 

W e a r e g r a t e f u l t o B e e c h a m P h a r m a c e u t i c a l s 
( U . K . ) f o r s u p p o r t i n g t h e s t u d y a n d p r o v i d i n g 
the a u g m e n t i n s a c h e t s u s e d in t h e s t u d y . 

References 

Ayra. O .P . , Ress, E . , Percival. A . , Allcrgant, C D . , 
Annels. E .H . & Turne r , G .C . (1978) Epidemi-
ology and treatment of gonorrhoea caused by 
penicillinasc-producing strains in Liverpool. Br. J. 
Vener. Dis. 54. 28-35. 

Charnas, R.L. . Fisher. J . & Knowles. J .R . (1978) 
Chemical studies on the inactivation of Escherichia 
coh RTEM beta-lactamase by clavulanic acid. 
Biochemistry, 17, 2185-2189. 

Fisher. J . . Charnas . R.L. & Knowles, J R. (1978) 
Kinetic studies on the inactivation of Escherichia 

coli R T E M beta-lactamase by clavulanic acid. 
Biochemistry. 17. 218(^-2184. 

Hunter . P .A. . Reading C. & Witting, D.A. (1977) In 
vitro and in vivo properties of BRL 14151. a novel 
Current Chemotherapy 1978 Proceedings of the 
10th ICC Zurich. 474-480. 

Labia, R. & Pcduzzi, J. (1978) Kinetics of beta-
lactamase inhibition by clavulanic acid. Biochem. 
Biophys. Acta. 526-579. 

Osoba, A . O . . Afoakwa. S.N. Twum-Danso, K. & 
Ochei, J. (1981) Penicillinase producing Neisseria 
gonorrhoeae in West Africa. World Health Organ-
ization. WHO/VDT/RES/GON/8I . 132. Geneva. 

Osoba , A . O . . Rotowa. N .A. , Ogunbanjo , B.O. & 
Ochei. J. (1984) Review of Penicillinase Producing 
Neisseria Gonorrhoeae in Ibadan, Nigeria, and 
their susceptibility to antibiotics. Eur. J Sex 
Trans. Dis. 1. 145-148. 

Osoba. A O. & Ogunbanjo , B.O. (1983) Penicilli-
nase producing Neisseria gonorrhoeae in Nigeria. 
East. Afr. Med. J. 60. 694-698. 

Pcrine. P .L. , Morton, R.S., Piot. P . Sicgel. M S. & 
Antal . G .M. (1979) Epidemiology and treatment 
of penicillinasc-producing Neisseria gonorrhoeae. 
World Health Organization. VDT/RES/GON/79. 
122 1-12. Geneva. 

Perine, P L., Morton. R.S., Piot, P., Sicgel. M.S. & 
Antal , G .M. (1979) Epidemiology and treatment 
of penicillinasc-producing Neisseria gonorrhoeae. 
Sex. Trans. Dis. 6, 152-158. 

Piot. P. (1977) Resistant gonococcus from Ivory 
Coast. Lancet, 1. 857. 

Reading. C. & Cole, M. (1977) Clavulanic acid: a 
beta-lactamase inhibiting bcta-lactam from Strep-
tomyces clavuligerus. Antimicrob. Agents Che-
mother. 11, 852-857. 

Robins-Browne. R .M. . Gail lard, M.C. & Koornhof , 
H.J. (1977) Penicillinasc-producing Neisseria 
gonorrhoeae. S.A. Mediese Tydskrif 51, 568. 

Rotowa N . A . , Ogunbanjo , B .O. , Oyelcse, A . O . & 
Osoba A . O . (1984) Amoxycillin in the treatment of 
acute gonorrhoea. West Afr. J. Med. (in press). 

Siegcl, M.S., Pcrin, P .L. , Wcstbrook, W.G. et al. 
(1978) Epidemiology of penicillinasc-producing 
Neisseria gonorrhoeae, hnmunobiology of Neisser-
ia gonorrhoeae, (ed. by G . F. Brooks, E. C. 
Gotschlich, K. K. Holmes et al.), pp. 75-79. 
American Society for Microbiology. Washington, 
D C . 

Wise. R. (1977) Clavulanic acid and susceptibility of 
Bacteroides fragilis to penicillin. Lancet, 11. 145. 

(Received 4 December 1984; accepted 10 December 1984) 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I




