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SUMMARY From 26 April to 30 June 1983 a total of 200 men with uncomplicated gonococcal
urethritis were randomly treated with either 2 g spectinomycin or 250 mg ceftriaxone, both
administered intramuscularly. Of 197 isolates tested for the presence of the enzyme P lactamase, 91
(46 207o) were positive (PPNG) and 106 (53 8%) were non-PPNG strains. All 93 patients treated
with spectinomycin and followed up and 97 treated with ceftriaxone and followed up were cured.
Ceftriaxone 250 mg administered by intramuscular injection is highly effective in treating gono-
coccal infections caused by both PPNG and non-PPNG strains and is an appropriate alternative to
spectinomycin.

Introduction Patients and methods

Ceftriaxone is a broad spectrum cephalosporin with
an exceptionally long plasma elimination half life of
about eight hours.' 2 It is the first long acting
P lactam antibiotic. The aminothiazole methoxy-
imino-acyl side chain gives the product good stability
to P lactamase. The bioavailability of ceftriaxone
after intramuscular administration is 100%. After
injection, 60% of the drug is excreted in the urine
and 4007 is eliminated in the bile.3 Unlike many other
cephalosporins, ceftriaxone is not excreted by
tubular secretion. This is shown by the fact that pro-
benecid has no effect on its elimination half life.4 It is
a new third generation cephalosporin that has been
found to be highly active against both PPNG and
non-PPNG strains when compared with other cepha-
losporins of the same class.5 6 It is recommended for
treating uncomplicated gonococcal infection in areas
where PPNG strains are prevalent at a dose of
250 mg administered intramuscularly.7
The study reported here was undertaken to

compare the efficacy of ceftriaxone and spectino-
mycin in treating uncomplicated gonococcal
urethritis in men caused by both PPNG and non-
PPNG strains.
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STUDY DESIGN
We studied 200 Thai men who attended this hospital
from 26 April to 30 June 1983 with uncomplicated
gonococcal urethritis diagnosed by Gram stained
smear microscopy at the initial visit to the clinic.
They were randomly treated with either 2 g spectino-
mycin or 250 mg ceftriaxone, both administered by
intramuscular injection.

DIAGNOSIS
The diagnosis of gonorrhoea was based on the finding
of Gram negative intracellular diplococci in Gram
stained smears and on the results of cultures of
material taken from the urethra. Blood was taken
from each patient for routine serological tests for
syphilis. The Gram stained smears were examined in
the clinic; the other specimens were inoculated
directly on to Thayer-Martin medium and incubated
at 35°C in an atmosphere of carbon dioxide.
Cultures were examined after 24 and 48 hours, and
identifi'cation of Neisseria gonorrhoeae was based on
typical colony morphology, a Gram stained smear
showing Gram negative diplococci, and a positive
oxidase test. Isolates were confirmed as being gono-
cocci by sugar fermentation reactions. The colonies
were subcultured to enumerate penicillinase pro-
ducing strains of N gonorrhoeae by the cephalo-
sporin test.8 The confirmed gonococcal isolates were
later tested for sensitivity to antibiotics by an agar
plate dilution technique.9
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FOLLOW UP
Follow up visits were arranged on days 3, 7, and 14
after treatment. On each occasion urethral material
was obtained for Gram smear microscopy and
culture. Routine serological tests for syphilis were
performed at monthly intervals for three months.

If gonococci persisted or reappeared within 14
days of treatment and the patient had not had further
sexual intercourse, then the treatment was considered
to have failed; the reappearance of gonococci after
14 days irrespective of the patient's history, was con-
sidered to be due to reinfection. Those who had had
sexual exposure before the first follow up examination
were excluded from the final assessment.

Postgonococcal urethritis (PGU) was diagnosed if
Gram stained smears of urethral material showed
more than 4 leucocytes per microscope field
(x 1000) seven days after treatment.'0

STATISTICAL ANALYSIS
The unpaired t test and the x2 test were used.

Results

Of 200 patients enrolled in the study, 10 were
excluded; three because N gonorrhoeae could not be
cultured, one because the patient had sexual inter-
course before the first follow up, and six because the
patients did not return for follow up examinations.
Thus there were 93 patients treated with spectino-
mycin and 97 patients treated with ceftriaxone for
evaluation. Table I shows the results of treatment;
there were no failures in either group.
Of the 197 isolates with positive culture results

tested for the presence of the enzyme P lactamase, 91
(46-2%) were PPNG strains and 106 (53-8%) were
non-PPNG strains.

SENSITIVITY OF N GONORRHOEAE TO
ANTIBIOTICS
Table II shows the minimum inhibitory
concentrations (MICs) of spectinomycin and
ceftriaxone for the 196 isolates ofN gonorrhoeae (91
PPNG, 105 non-PPNG) that were tested. The mean

TABLE I Results obtained with two schedules for treating
uncomplicated urethral gonorrhoea in men

Spectinomycin Ceftriaxone

No No (%) No No (%)
assessed cured assessed cured

PPNG 48 48 (100) 42 42 (100)
Non-PPNG 45 45 (100) 55 55 (100)
Total 93 93 (100) 97 97 (100)

PPNG = penicillinase producing Neisseria gonorrhoeae.

MIC of spectinomycin was 8 54 mg/l for PPNG
strains and 8-12 mg/l for non-PPNG strains
(t= IP516; p>001). The mean MIC of ceftriaxone
was 0- 005 mg/l for PPNG strains and 0 * 004 mg/l for
non-PPNG strains (t=2 67; p<0O 01).

TABLE II Sensitivity of 196 isolates of Neisseria
gonorrhoeae to antibiotics

Spectinomycin Ceftriaxone

MIC (mg/l) PPNG Non-PPNG PPNG Non-PPNG

0 001 4 17
0 002 19 33
0 004 40 38
0 008 24 15
0-016 4 2
5 0 8 13
7-5 45 55
10-0 34 36
15-0 4 1
Total 91 105 91 105
Mean MIC

(mg/i) 8 54 8 12 0 005 0 004

PPNG = penicillinase producing N gonorrhoeae.

SIDE EFFECTS
No side effects to either drug were reported by the
patients or noted on examination.

POSTGONOCOCCAL URETHRITIS (PGU)
Of 85 men treated with spectinomycin who attended
for follow up on day 7 after treatment, 31 (36 50/)
had PGU. Of 85 men treated with ceftriaxone who
attended for follow up on day 7, 34 (40%) had
developed PGU. The difference between the two
groups was not significant (X2 = 0*225; p>0-01).

Discussion

In areas where P lactamase producing gonococci are
prevalent penicillin should not be used to treat gono-
coccal infections. Spectinomycin, cefoxitin, cefo-
taxime, and ceftriaxone have been recommended.7
Although there are reports from various parts of the
world, including Thailand where PPNG strains are
endemic, showing that spectinomycin, cefoxitin, and
cefotaxime are effective in treating such infections,
alternative treatments should be encouraged."18
Since 1981 PPNG strains resistant to spectinomycin
have been reported.'9 20

Ceftriaxone is a new third generation cephalo-
sporin that has been found to be active against both
PPNG and non-PPNG strains.5 6 In the study
published here the non-PPNG strains were more
susceptible than PPNG strains to ceftriaxone, a
finding noted previously by Thabaut et al.6 The
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treatment of uncomplicated gonococcal infection
with 125-250 mg ceftriaxone in both men and women
has shown 100l o efficacy.21-26 Rajan et al also
reported a cure rate of 100%7o in treating gonorrhoea
with ceftriaxone 125 mg and probenecid 1 g.27 In our
study we found that ceftriaxone at a dose of 250 mg
administered intramuscularly without probenecid
was highly effective for infections with both PPNG
and non-PPNG strains. The patients tolerated the
drug well and no one complained of pain at the site
of injection. We conclude that ceftriaxone is an
appropriate alternative to spectinomycin and other
cephalosporins in treating gonorrhoea.

We thank the Roche Far East Research Foundation and
Roche Thailand for providing the ceftriaxone used in this
study.
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