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SUMMARY Chlamydia trachomatis was isolated from 26% of urethral swabs taken from 509 men

with urethritis. The highest yield of 68 % was obtained from a selected group of men with non-

specific urethritis (NSU) who had a frank urethral discharge. This is higher than in previous reports,
and is significantly higher than the isolation of C. trachomatis from men with less severe urethritis.
The higher yield was similar to C. trachomatis isolation rates reported among patients with severe

trachoma in hyperendemic areas. Men with a previous history of NSU had low isolation rates.
Overall, 30% of 385 men with NSU had positive chlamydial culture results, 7% of 59 men with
gonococcal urethritis alone were Chlamydia-positive, 15% of 59 men with gonorrhoea followed by
NSU (post-gonococcal urethritis) were Chlamydia-positive, and only 3 % of 61 men without
urethritis harboured Chlamydia. Swabs taken from the cervical os of 28 of 108 female contacts of
men with NSU had a positive result for C. trachomatis. Significantly more pairs of sexual partners
had the same chlamydial culture result than had different results. The chlamydial isolation rate was
higher among men admitting a casual sexual contact than in men claiming only regular partnerships.
The findings provide further evidence for the sexual transmission of C. trachomatis and for its
aetiological role in NSU.

Introduction

Non-specific urethritis (NSU) is the commonest
sexually transmitted disease in England (Department
of Health and Social Security, 1976) but the cause in
half of the cases is not clear. Since 1965 (Dunlop et
al., 1965), Chlamydia trachomatis has been isolated
from the urethral discharge in men with this condi-
tion but its exact pathological role is in doubt. To
help to elucidate this problem we investigated 591
men with and without urethritis, and 121 of their
female partners, for the presence of genital
Chlamydia.

Material and methods

PATIENTS
Included in the investigation were 591 unselected
heterosexual men who attended the Department of
Genital Medicine at St Bartholomew's Hospital of
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their own accord between 18 April 1973 and 19
November 1975. This comprised 530 men with
urethritis and a control group of 61 men without
urethritis on examination and investigation. Men
who had had urethritis and/or antibiotics during the
previous six months were excluded. The patients
were divided into groups according to the clinical
and laboratory findings (excluding chlamydial
results), date of admission, age, marital state,
nationality, and severity and duration of the urethral
discharge. The influence of casual and regular
partners was also studied. Partners with whom
patients had had sexual intercourse only once or
twice within the previous three months were regarded
as casual. Partners with whom patients had had
more frequent intercourse during this period were
regarded as regular. Chlamydial cultures taken from
the cervical os of 121 female contacts of men with
NSU were also investigated.

CLINICAL ASSESSMENT AND
LABORATORY INVESTIGATIONS
On the man's first attendance the history was taken
including details of genitourinary symptoms and
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sexual contacts. After genital and general examina-
tions and before the patient passed urine, specimens
were collected and examined as follows:

1. Urethral secretion was spread on a slide,
stained by Gram's method and examined
microscopically for the presence of leuco-
cytes, bacteria, and yeasts.

2. A wet film was examined microscopically for
Trichomonas vaginalis.

3. Charcoal swabs of meatal secretion were
placed in Stuart's transport medium. Within
24 hours these were plated on to the selective
medium described by Riddell and Buck
(1970). Neisseria gonorrhoeae were identified
by colonial appearance, oxidase reaction,
Gram stain appearance, and by sugar
fermentation reactions using serum-free
medium (Flynn and Waitkins, 1972).

4. Intraurethral secretion was collected using
the swab described by Dunlop et at. (1972a)
which was inserted about 5 cm into the
urethra and then placed in a plastic capsule
containing 2 SPS transport medium (2 SP+
3% fetal bovine serum and antibiotics)
(Darougar et al., 1972). The capsules were
then stored in a liquid nitrogen refrigerator
(-180°C) until being transferred to the
laboratory where they were placed in a
refrigerator at -70°C for between three and
six weeks until inoculation. Monolayers of
irradiated McCoy cells were prepared in
flat-bottomed tubes using the method of
Gordon et al. (1969). Each clinical specimen
was inoculated into two tubes, using the
simplified one-passage technique of culture
in irradiated McCoy cells (Darougar et al.,
1971). The inoculated cells were incubated at
35°C for approximately 60 hours and then
fixed and stained with Giemsa. The Giemsa-
stained monolayers were examined for the
presence of chlamydial inclusions, using a
microscope with a 10 x objective, 2 x optovar,
8 x oculars, and dark-field illumination.
Clinical investigations were only carried out
after the patients had held their urine for at
least four hours; otherwise they were
examined and investigated in the early
morning.

The techniques used for investigating the women
were reported previously (Burns et al., 1975).

Chlamydial isolation was not routinely attempted
during follow-up after treatment.

Diagnosis and classification of NSU

The diagnosis of NSU was established by the
presence of:

1. A urethral discharge. When this formed a
bead of pus or mucopus at the meatus it was
classed as severe.

2. Ten or more leucocytes per high power field
in Gram-stained smears and the absence of
gonococci and yeasts.

3. Absence of trichomonads on a wet film.
4. Failure to culture N. gonorrhoeae.
5. In cases of urethritis following gonorrhoea,

the diagnosis ofNSU was only made 14 days
or more after the treatment for gonorrhoea.

Results

OVERALL RESULTS IN MEN
Twenty-one men were excluded because the
chlamydial cultures were overgrown by other
organisms or the culture cells had failed to grow
satisfactorily. This left 570 patients to be investi-
gated. For the same reason, 13 of the 121 women
were excluded.
The 570 men investigated included (Table 1) 385

with NSU; 116 (30-1 %) harboured C. trachomatis.
Fifty-nine patients had gonococcal urethritis alone;
only four (6 8 %) had a positive chlamydial culture
result. Fifty-nine had gonorrhoea followed by NSU
(as previously defined) and nine (15 2%) harboured
Chlamydia. Only two of six patients with Reiter's
syndrome had a positive chlamydial culture result.
In the control group only two (3 3 %) of 61 men had
a positive chlamydial culture result. These results
(Table 1) indicate a significant association between
urethral Chlamydia and NSU, and between absence
of Chlamydia and no urethritis (excluding Reiter's
syndrome x32=356; P<0 001)
There was no difference in chlamydial isolation

rates between British and foreign men, and none
between single and married men. Their age distribu-
tion and countries of origin conformed with those of

Table 1 Incidence of C. trachomatis in various sexually
transmitted diseases

Chlamydia positive

Disease Total No. %

NSU 385 116 30-1
Gonorrhoea 59 4 6-8
Gonorrhoea followed by NSU 59 9 15-2
Reiter's syndrome 6 2 33-3
No urethritis 61 2 3-3

570 133

Excluding Reiter's syndrome X32 = 35 *6; P 0 001

89



M. D. Alani, S. Darougar, D. C. MacD. Burns, R. N. Thin, and Helen Dunn

all men attending the department. Therefore, no
relationship was established between the age or
country of origin and the isolation of C. trachomatis.

MEN WITH CHLAMYDIAL-POSITIVE NSU
AND MATCHED CASES WITH
CHLAMYDIAL-NEGATIVE NSU
The cases of the men with chlamydial-positive NSU
were matched with the same number of cases with
chlamydial-negative NSU (matched for age, country
of birth, marital state, and time of presentation) and
examined in greater detail. Full details were not
available for all cases but chlamydial isolation
could be related to severity of urethral discharge
in 184 patients (Table 2). A significantly higher

Table 2 Chlamydial isolation related to severity of
discharge in 184 men with NSU

Amount of discharge

Chlamydia Slight Severe

No. % No. %

Positive 69 46-0 23 67-7
Negative 81 54 0 11 32-3
Total 150 34

With Yates's continuity correction X12=S 29, p<0 05

positive isolation rate of 67-7% was obtained from
those with a severe discharge compared with those
with a slight discharge (46 0%). The duration of
discharge could be examined in 200 patients;
C. trachomatis was isolated significantly more often
from men who had had a discharge for eight or more
days than from men who had had a discharge for a
shorter time (Table 3). Chlamydial isolation was
then related to previous history of urethritis. Table 4
shows the history of urethritis given by all 116 men
with chlamydial-positive NSU compared with the
history given by matched cases with chlamydial-
negative NSU. A significantly higher chlamydial
isolation rate (55 6%) was obtained from men with
no previous episodes compared with men who had
had two or more previous episodes (12%).

Table 3 Chlamydial isolation: duration of urethral
discharge before isolation of Chlamydia in 200 men with
NSU

Duration of discharge (days)

Chlamydia None s7 8-14 15-28 28+

No. % No. % No. % No. % No. %

Positive 18 38 56 50 9 53 7 78 10 67
Negative 29 62 56 50 8 47 2 22 5 33
Total 47 112 17 9 15

(Comparing isolation rates in those with no discharge, discharge for
less than eight days and discharge for eight or more days, X22=6 55;
P=0-04)

Table 4 Chlamydial isolation related
thritis in 232 men with NSU

to previous ure-

History Chlamydia- Chlamydia-
positive negative

No. % No.

(a) No previous urethritis 79 55 6 63
(b) NSU alone once before 18 51-4 17
(c) NSU twice or more before 3 12-0 22
(d) Gonorrhoea alone before 11 57-8 8
(e) NSU and gonorrhoea before 5 45-4 6

116 116

X42=16*84; P<O-005
X32= 16-74; p<O-OOI (excluding (e))

MALE AND FEMALE CONTACTS
Among the 108 female contacts of men with NSU,
28 (25-9%) had positive culture results for C.
trachomatis.

Table 5 Chlamydial isolation from men with NSU and
their partners

Chlamydia in women Chlamydia in men

Positive Negative

Positive 14 14
Negative 17 63

With Yates's continuity correction X12=7 03; P<0-01

Table 5 shows a significant correlation between the
chlamydial culture results from men with NSU and
from their female contacts. There was a higher rate
of positive chlamydial culture results from patients
who had had one or more casual contacts compared
with patients who had only one regular partner
(Table 6), but this was not significant.

Specimens for chlamydial isolation were also
taken from 41 men with chlamydial-positive NSU
one to eight weeks after finishing treatment with
300 mg triple tetracycline (Deteclo) twice daily for
21 days. All gave negative results.

Table 6 Chlamydial isolation related to sexual partners
within the preceding 3 months: review of 207 cases

Wife and/or Casual contact
Chlamydia regular partner with or without

regular partner

No. % No. %

Positive 43 46 66 58
Negative 51 47
Total 94 113

(X12==2 81: P=0o09)
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Discussion

The C. trachomatis isolation rate in patients with
NSU has been reported as up to 50% (Dunlop et al.,
1972b; Holmes et al., 1975; Oriel et al., 1976).
Hence there is doubt about the aetiology of
chlamydial-negative cases of NSU.
We found that the chlamydial isolation rate from

men with NSU was 30 1 00. However, the isolation
rate among those with a severe discharge reached
the high level of 67-7% which is greater than
previously reported. The difference between those
with severe and those with slight NSU contrasts
with the findings of Richmond et al. (1972) and
Oriel et al. (1972) who found no relationship
between severity of discharge and chlamydial
isolation rate, but it agrees with the observations of
Schachter et al. (1975) who reported a higher
isolation rate among men with frank discharge.
These findings resemble observations made on

patients suffering from hyperendemic trachoma.
Darougar et al. (1976), examining patients in
southern Iran and in Tunisia, found that the overall
isolation rate of C. trachomatis in patients with
active trachoma was 400 and 32% respectively, but
after selecting patients with severe trachoma the
isolation rate increased to a high level of 68 % and
72-7 00 respectively.

In this study we found that previous NSU may
affect the isolation rate of C. trachomatis (Table 4).
In patients who had had two or more previous
episodes of NSU, the chlamydial isolation rate was
a quarter of the rate in those who were infected for
the first time (12%. compared with 55.6%). This
difference may have been affected by our excluding
men who had had urethritis during the previous six
months, but it agrees with the results of work carried
out on models in the study of chlamydial infections
of the eye and genital tract in men. Monnickendam
and Darougar (in preparation), studying the immuno-
pathology of chlamydial infections in guinea-pigs
infected with guinea-pig inclusion conjunctivitis
(caused by a member of the Chlamydia psittaci
group), found that during the primary infection in
fresh animals, chlamydial inclusions could be shown
in over one-quarter of epithelial cells for a period of
three to four weeks, but in animals who were
reinfected once or more, the number of infected
cells decreased to 2 or 3% and the chlamydial
inclusions could be detected for only a short period
of three to five days.
Our results indicate that by selecting patients with

severe NSU and excluding those who have had two
or more previous attacks, the rate of isolation of
C. trachomatis may be increased to a level of 70%0
or more.
B

Our isolation rate (3 3 %) of C. trachomatis from
men without apparent urethritis was lower than the
5 % quoted by Oriel et al. (1976) and 7 % of Holmes
et al. (1975). Like both these groups not all our
patients had early morning examinations, so our
rate may have been affected by mild urethritis which
could have been detected by this procedure.
The relationship between duration of symptoms

and chlamydial isolation was highly significant and
agrees with the observations of Richmond et al.
(1972), Holmes et al. (1975), and Oriel et al. (1976).
Oriel et al. (1976) suggested that the numbers of
infective particles may increase with time, so
increasing the recovery rate. Holmes et al. (1975)
took repeated samples from a small group of
patients before treatment but found no increase in
the positive yield to support this suggestion.
Dunlop et al. (1976) also took repeated samples and
the second set of cultures yielded two cases with
positive results among 13 investigated.

Significantly more pairs of sexual partners had the
same chlamydial culture results than had differing
results (Table 5). This is similar to the findings of
Oriel et al. (1972).

Oriel et al. (1976) found C. trachomatis more often
in men admitting recent partner change than in men
denying such change. It is therefore interesting that
the chlamydial isolation rate was higher in our series
among men admitting to a casual contact than in
men claiming only regular partnership(s) (Table 6),
although the difference was not statistically signi-
ficant.
We believe that the data in Table 1 provide strong

evidence that C. trachomatis is sexually transmitted
and is associated with NSU. Further evidence for its
aetiological role in NSU is provided by the higher
isolation rate in clinically severe cases, and further
evidence for its sexual transmission is provided by
its higher incidence in men with multiple partners
and its correlation between pairs of sexual partners.
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