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Effect of short term treatment of non-gonococcal
urethritis with minocycline
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SUMMARY Two hundred and forty four men with non-gonococcal urethritis (NGU) took part in
a trial of minocycline. Chlamydiae were isolated from 34%, ureaplasmas from 47 -I/, and
Mycoplasma hominis from 10'2%. These micro-organisms were isolated least often from mm
suffering their third or more attack of NGU, and men in this group failed most often to respond to
minocycline. Irrespective of the micro-organisms isolated originally or the number of previous
attacks, the failure rate (10%) for men receiving minocycline for 10 days was significantly less than
for those receiving this antibiotic for one or two days. More than half of the men suffering third
attacks from whom micro-organisms were not isolated failed to respond to these short regimens. One
of the lowest failure rates (4%) after short term treatment, however, was seen in men experiencing
first attacks who yielded only ureaplasmas with or without M hominis, which indicates the
importance of ureaplasmas in this group of patients. Chlamydiae were not reisolated from any
patient after treatment, irrespective of its duration, and the only ureaplasmas that were reisolated
were from nine patients who carried tetracycline resistant strains. Reasons for the absence of
chlamydiae and ureaplasmas in the presence of disease and the need to look for other micro-
organisms as a cause of NGU are discussed among other issues raised by these results.

Introduction

Many studies have attempted to establish the cause of
non-gonococcal urethritis (NGU). ' Genital strains of
Chlamydia trachomatis organisms (chlamydiae) are
generally accepted as causing up to 50/o of cases of
NGU,2 and Ureaplasma urealyticum organisms
(ureaplasmas) may cause a smaller, ill defined,
proportion of cases, 3 though the carriage of
ureaplasmas in some healthy men has always created a
difficulty in assessing the role of these organisms in
disease. Neither chlamydiae nor ureaplasmas are
isolated from some patients, and other tetracycline
sensitive organisms are probably implicated,
particularly as some of the patients who are free from
chlamydiae and ureaplasmas respond to tetracycline
treatment.4 Indeed, the most widely prescribed
antibiotics for treating NGU are the tetracyclines, to
which chlamydiae and (usually) ureaplasmas are
sensitive. In a previous study we showed that a seven
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day course of the semisynthetic tetracycline,
minocycline, was more effective than a placebo in
controlling the disease and that chlamydia negative,
ureaplasma positive patients were clinically more
responsive to the antibiotic than to the placebo, which
suggested a role for the ureaplasmas.4 Even longer
treatment has been advocated,5 but the effect of
shorter treatment with tetracyclines has been studied
rarely.67 In the study reported here we compare one,
two, and 10 day minocycline treatment regimens,
assessing the effects both clinically and
microbiologically. The results indicate that brief
treatment leads to the disappearance of the micro-
organisms, but they vindicate longer treatment for
clinical cure. Furthermore, we discuss the relation
between ureaplasmas and NGU provided by the
results of this study.

Patients and methods

PATIENTS
We examined consecutive patients with urethral
discharge who presented at each of two clinics (A and
B). Urethral smears were taken with a bacteriological
loop and stained with Gram reagent. If 15 or more
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polymorphonuclear leucocytes (PMNL) were seen in
one microscope field (800-1000 x), Gram negative
diplococci and yeasts were not seen, and the patient
had not received antibiotic treatment within the
previous month, he was admitted to the trial. We
included 150 patients from each clinic in the trial
originally, that is 50 within each treatment group, but
some were excluded eventually on the basis of the
criteria mentioned below.

MINOCYCLINE TREATMENT REGIMENS
The antibiotic (Minocin: Lederle, Gosport, England)
was given orally during three different periods as
follows: (1) a 200 mg loading dose followed by 100 mg
every 12 hours for 10 days; (2) a 200 mg loading dose
followed by 100 mg every 12 hours for two days and
then placebo every 12 hours until 10 days had elapsed,
or (3) a 300mg loading dose followed by placebo every
12 hours until 10 days had elapsed.
The tablets were provided in identical strips,

identifiable only by the patient's number. The
randomisation code was not made available to
clinicians or microbiologists until all microbiological
procedures had been completed.

EXPERIMENTAL DESIGN
The study was approved by the ethical committees of
the two clinics, and the patients were informed fully of
the nature of the study. Specimens were collected
initially and one, two, and three weeks later; on each
occasion the patients were examined clinically. If a
patient had had sexual intercourse during the course of
the trial or cultural examination of specimens showed
gonococci or yeasts, the results for that patient were
not included in the assessment. Treatment was
considered to have failed if patients did not respond
clinically'and cytologically ( < 5 PMNL per high power
field) to a minocycline regimen or if they responded
but relapsed, apparently spontaneously, within the 21
day period of the trial. If the patient was not cured or
relapsed, as indicated by symptoms and finding > 5
PMNL per high power field in a urethral smear, he was
treated either with a full 10 day course of minocycline
or with erythromycin.

COLLECTION OF SPECIMENS AND ISOLATION OF
MICRO-ORGANISMS
Specimens were collected for the isolation of
chlamydiae, ureaplasmas, and Mycoplasma hominis.
A cotton wool tipped endourethral swab was inserted
about 2 cm into the urethral canal and expressed in 1 8
ml of mycoplasma liquid transport medium. After a
maximum of three hours samples were stored at
- 70°C until they were tested. They were titrated in
medium containing urea for the detection of
ureaplasmas and in medium containing arginine forM
hominis.8 The presence of these micro-organisms was
confirmed by subculture in liquid media, and M
hominis was identified by the use of specific antiserum
in the disc test of growth inhibition. A specimen for
chlamydial culture was always taken second by passing
a similar swab 3-4 cm into the urethra. It was expressed
in sucrose-phosphate transport medium and stored
immediately in liquid nitrogen until inoculated into
McCoy cell cultures. In all cases, the cells were treated
with 4500 rad y irradiation from a cobalt 60 source
three days before inoculation. They were stained with
Giemsa reagent and examined for inclusions.

ANTIBIOTIC SENSITIVITY TESTS
We tested the sensitivity of ureaplasmas to
minocycline and erythromycin as described
previously.9

STATISTICAL ANALYSIS
We applied x2 analysis or multiple regression in the
logit scale analysis to the data. The results were
considered to be significant if p < 0 05.

Results

ISOLATION RATES FOR VARIOUS MICRO-ORGANISMS
We included in the trial 113 men who attended clinicA
and 131 who attended clinic B. Table I shows the
occurrence of chlamydiae, ureaplasmas, and M
hominis in these patients at their first visit.
Chlamydiae were isolated from 407o of patients in
clinic A and from 29% of patients in clinic B, an
overall rate of 34%. Ureaplasmas were isolated from

TABLE I Isolation ofmicro-organismsfrom men with non-gonococcal urethritis experiencingfirst and subsequent attacks

No (%) ofpatients of indicated microbiological status:

Experiencing Experiencing Experiencing third
At clinic A At clinic B first attack second attack* or more attack*

Microbiological status originally (n = 113) (n = 131) (n = 96) (n = 73) (n = 75)

Chlamydia positive 45 (39- 8) 38(29) 38 (39 6) 29 (39 7) 16(21*3)
Ureaplasmapositive 51 (451) 64(48 9) 54(56 3) 33 (452) 29(38*7)
Mycoplasma hominis positive 12(10-6) 13 (9 9) 14(14-6) 6 (82) 4 (53)
None of above isolated. 38 (33*6) 43 (32-8) 23 (24) 24 (32-9) 34 (453)
*Combined data from both clinics.
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45%7o and 49% of patients attending clinic A and B,
respectively, an overall rate of 47 I %.M hominis was
isolated from 11% of patients in clinic A and from
10o of those in clinic B, an overall rate of 10'2/o.
These various micro-organisms were not isolated from
34% and 33% of patients in clinic A and B,
respectively, an overall rate of 33-2%. The isolation
rates for patients in the two clinics were compared
statistically, and as there was no significant difference
the data for both clinics were combined for further
analysis.

MICRO-ORGANISMS ISOLATED IN RELATION TO
PREVIOUS ATTACKS OF NGU
The isolation of micro-organisms from men who were

experiencing their first attack of NGU was not
significantly different from the isolation from men
who were having a second attack (p > 0-05) (table I).
However, when the recovery of micro-organisms from
these two groups of patients was compared with that
from patients suffering their third, or more, attack
there was a significant difference (p < 0-01), with
fewer chlamydiae, ureaplasmas, and M hominis
isolated from the latter group, and consequently a
greater rate of failing to isolate these micro-organisms.

CLINICAL RESPONSE TO TREATMENT
Table II shows that of 162 men from whom
chlamydiae, ureaplasmas, M hominis, or any
combination of these micro-organisms were isolated
originally, 28 (17' 307) failed to respond to any of the
treatment schedules. In contrast, however, of 81 men
from whom none of these micro-organisms was
isolated originally, 25 (30' 9%) failed to respond. In
other words, the failure rate was almost double in men
not initially yielding these three micro-organisms, a
difference that was significant (p < 0-025).
The failure rates for men experiencing first attacks

(16/96; 16'707o) or second attacks of NGU (12/73;
16' 4o) were not different. Patients who were
suffering at least their third attack, however, had
double the failure rate (25/75; 33%o) of those in the
other two categories, a difference that was significant
(p = 0 005).

Irrespective of the micro-organisms isolated
originally or the number of previous attacks of NGU,
the failure rate for men receiving treatment for one day
(20/76: 26%o) was not different from that for men
given treatment for two days (25/89: 28%o). The
failure rate for patients who received treatment for 10
days (8/79: 10%7o), however, was significantly less
(p < 0-05).
Of patients receiving treatment for one or two days,

the greatest failure rate (12/22: 54' 5%) was seen
among those from whom neither chlamydiae,
ureaplasmas, nor M hominis were isolated and who
were experiencing at least their third attack. One ofthe
lowest failure rates (1/24: 4%o) for short treatment was
among men suffering first attacks and from whom
only ureaplasmas, or ureaplasmas andMhominis, had
been isolated. Of patients receiving treatment for 10
days, none of 17 from whom only chlamydiae were
isolated originally failed treatment, whereas five
(210o) of 24 from whom only ureaplasmas, or
ureaplasmas and M hominis, were isolated failed
treatment: the five failures were not M hominis
positive. Overall, however, irrespective of the
presence ofM hominis, the failure rate for patients
given one, two, or 10 days treatment from whom only
ureaplasmas were isolated (14/79; 18%o) was similar to
that for patients from whom only chlamydiae were
isolated (7/46; 150o).

MICROBIOLOGICAL RESPONSE TO TREATMENT
Irrespective of the duration of minocycline treatment,
or whether or not there had been a clinical response to

TABLE 11 Microbiological status originally and response to minocycline in relation to episode ofnon-gonococcal urethritis
(NGU) and duration of treatment

Treatment No ofpatients with indicated micro-organisms (No who failed treatment or relapsed):
Episode period
ofNGU (days) C+ C+U+ C+U+H+ C+H+ U+ U+H+ H+ C-H- U-

First 1 5 (2) 6 (3) 1 (0) 2 (1) 9 (1) 5 (0) 0 (0) 9 (2)
2 4 (1) 9 (0) 0 (0) 0 (0) 7 (0) 3 (0) 1 (0) 8 (5)
10 7 (0) 3 (1) 1 (0) 0 (0) 8 (0) 2 (0) 0 (0) 6 (0)

Second 1 5 (0) 4(0) 0(0) 0(0) 5 (0) 0(0) 0(0) 5 (2)
2 5 (0) 5 (2) 1 (1) 2 (1) 4 (1) 2 (1) 0 (0) 7 (2)
10 4 (0) 3 (0) 0 (0) 0 (0) 8 (2) 1 (0) 0 (0) 12 (0)

Third 1 4 (2) 2 (0) 0 (0) 0 (0) 5 (2) 2 (0) 0 (0) 7 (5)
ormore 2 2(0) 1 (0) 0(0) 0(0) 11(4) 2(0) 0(0) 15 (7)

10 6 (0) 1 (0) 0 (0) 0 (0) 5 (3) 0 (0) 0 (0) 12 (2)
Total 42 (5) 34 (6) 3 (1) 4 (2) 62 (13) 17 (1) 1 (0) 81 (25)

C = Chiamydia trachomatis; U = Ureaplasma urealyticum; H = Mycoplasma hominis; + = isolated; - = not isolated.
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treatment, chlamydiae were not isolated from any
patient at follow up visits to the clinics. This
microbiological response was seen also for Mhominis
and ureaplasmas, except in the case of nine patients
from whom tetracycline resistant ureaplasma strains
were recovered. The minimum inhibitory
concentration of minocycline ranged from 0 3 to 40
mg/l. All of the strains were sensitive, however, to
0 08 mg/l erythromycin. Only one of the tetracycline
resistant strains was isolated from a patient with
persistent urethritis.

Discussion

The overall isolation rates for chlamydiae,
ureaplasmas, and M hominis in this study are in
keeping with those of other studies that we have
conducted on patients with NGU.4 10-2Mhominiswas
isolated rarely and, apart from one occasion, always in
conjunction with the two other micro-organisms. For
these reasons it is difficult to make comments about its
role in disease. Against this background, however,
several points are of interest, particularly in relation to
chlamydiae and ureaplasmas. First, these micro-
organisms, and M hominis too, were isolated most
often from patients who were allegedly experiencing
their first attack of NGU. The failure to recover them
as often in subsequent attacks could mean that
different micro-organisms are responsible or that
chlamydiae and ureaplasmas, though initiating these
episodes, disappear more rapidly than they do in the
first attack ("immune clearance") and fail to be
detected. Both explanations seem plausible but the
latter does not, of course, account for the failure to
recover chlamydiae, ureaplasmas, orM hominis from
at least a quarter of patients suffering a first attack of
NGU. Could this "no micro-organism" gap in reality
be filled by chlamydiae or ureaplasmas? It is possible
that some alleged first attacks of NGU are in fact
second or even subsequent episodes accounted for by
these micro-organisms, which have been removed
rapidly by "immune clearance". It seems unlikely,
however, that this is the full explanation. It might also
be argued that chlamydial and ureaplasmal isolation
techniques of greater sensitivity could narrow the "no
micro-organism" gap. This seems to be unlikely,
however, as use of the monoclonal antibody technique
for detecting chlamydiae directly in smears'3 indicates
that for these organisms, at least, currently available
culture techniques are sufficiently sensitive to detect
all viable organisms in the urethra. Of course, not all
ureaplasmas appear to be pathogenic and it is, indeed,
an assumption that chlamydiae recovered from
patients with NGU are in every case responsible for the
disease. Even without this caveat, however, it seems
that there are sufficient reasons for looking for other
micro-organisms as a cause of NGU. Whether

Bacteroides ureolyticus' 4 or Mgenftalium"5 turn out to
be substantial causes remains to be seen.
The second point of interest is that failure to

respond clinically to short or long term treatment was
seen most often in men who were experiencing their
third or more attack of NGU, somewhat in keeping
with the experience of Munday et al. " Furthermore,
although 10 day treatment was effective almost
irrespective of the initial microbiological status, as
noted by Munday et al," short term treatment failed
most often in those from whom micro-organisms were
not isolated, an observation similar to that of Bowie et
al using longer treatment. 16 It could be argued that if
repeated attacks, particularly those in which there is
failure to isolate chlamydiae and ureaplasmas, are to
some extent immunologically mediated, then
antibiotic treatment would not be expected to have the
same affect as in a primary attack. Alternatively, if
other micro-organisms are responsible they may not
be cleared as easily as chlamydiae and ureaplasmas.
Indeed, the third point of interest concerns the
disappearance of these micro-organisms. Tetracycline
resistant ureaplasmas excepted, there has been a
notable failure to recover either chlamydiae or
ureaplasmas after six to seven days of tetracycline
treatment.4 1116 In this study, apart from a few
tetracycline resistant ureaplasmas, none of the micro-
organisms was recovered even after only one to two
days of' treatment. Despite their disappearance,
however, disease continued or recurred in some
patients. In agreement with some other workers," 12
this does not seem to have been associated with
resistant ureaplasmas as reported by Stimson et al. 7
One explanation for the discrepancy between the
absence of organisms and the presence of disease
would be the existence of other causative micro-
organisms that are eliminated only by a 10 day course
of treatment. On the other hand, chlamydiae and
ureaplasmas may only appear to have been eliminated
by a short course of treatment and may, in fact, still be
present and capable of causing disease. This seems
feasible in the case of chlamydiae where a short course
of minocycline may be insufficient to kill all
intracellular organisms. Ureaplasmas, however,
unless taken up by inflammatory cells, remain
extracellular and are therefore more likely to be
affected by short course treatment. Indeed, the best
response to one or two days of minocycline treatment
was seen in patients who possessed only ureaplasmas,
with or withoutM hominis, and who ostensibly were
experiencing their first attack ofNGU: only one of24
failed to respond, perhaps a further indication of the
aetiological role of ureaplasmas in this group of
patients.

These reflections on short course treatment raise
two possibilities. The first is that it may be feasible to
detect by rapid methods patients who are suffering
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first attacks and are infected only by ureaplasmas and
to treat them successfully with a short course of
tetracycline. The second is that short term tetracycline
treatment of patients with gonorrhoea (when
chlamydiae often exist only in small numbers if at all)
may prevent post gonococcal urethritis as effectively
as a longer course of treatment. The validity or

otherwise of these suggestions needs testing under
appropriate clinical trial conditions.

We thank Lederle Laboratories for supplying the
Minocin.
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