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Chlamydia trachomatis in gonococcal and
postgonococcal urethritis
PERTTI TERHO
From the Department of Dermatology and Venereology and Department of Virology,
University of Turku, Finland

SUMMARY Chlamydia trachomatis was isolated from the urethra of 38 (28-6 %) out of 133 men

with gonococcal urethritis (GU). During the follow up of 72 men postgonococcal urethritis (PGU)
was diagnosed in 50 (69 5 %) patients. More than half (30 out of 50) of these patients with PGU
were Chlamydia-positive. Out of 31 patients with Chlamydia 30 developed PGU whether or not
procaine penicillin, spectinomycin, or gentamicin were used. These findings are discussed in relation
to present recommendations for the treatment and follow up of patients with GU.

Introduction Materials and methods

In a great number of patients with gonococcal
urethritis (GU) an urethral inflammatory reaction
remains after the successful elimination of Neisseria
gonorrhoeae (Vaughan-Jackson et al., 1977). This
postgonococcal urethritis (PGU) is generally accep-
ted as the equivalent of non-specific urethritis (NSU)
contracted simultaneously with GU (Oriel et al.,
1975) but causing symptoms or signs of urethritis
later because of a longer incubation period (Oriel
et al., 1972; Terho, 1978a).

Chlamydia trachomatis is believed to be the cause
of NSU in about 50% of cases (Oriel, 1976). In
addition, C. trachomatis is not sensitive to the
agents most often used for the treatment of GU,
such as penicillin (Johnson and Hobson, 1977) or
ampicillin (Ridgway et al., 1976).

C. trachomatis is isolated in about one third of
patients with GU (Richmond et al., 1972), this
figure being higher when GU is followed by PGU
and after treatment with antimicrobials which do
not affect the growth of C. trachomatis, such as
gentamicin (Oriel et al., 1975), kanamycin (Vaughan-
Jackson et al., 1977), or spectinomycin (Oriel et al.,
1977).
In the present study the isolation rate of C.

trachomatis is reported in 133 men with GU.
These men were treated with procaine penicillin
or an aminoglycoside (gentamicin or spectino-
mycin) and were subsequently examined for the
development of PGU.
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STUDY POPULATION
Heterosexual men were investigated following
examination at either the Turku clinic for venereal
diseases or the Department of Dermatology and
Venereology, University of Turku, Finland, be-
tween February 1974 and February 1976.

Initially these 135 men had GU diagnosed by
Gram-staining of the urethral exudate and by
culture. The initial culture for C. trachomatis was
grossly contaminated in two (1-5%) of them, and
they were thus excluded. The mean age of the
remaining 133 patients with GU was 27'4 years.

SPECIMENS AND LABORATORY METHODS
At each visit all the men were examined for urethral
inflammatory reaction by means of Gram-staining
of smears of urethral exudate. Urethritis was
diagnosed if 20 or more polymorphonuclear
leucocytes were seen in more than two microscopic
fields (magnification x 800) (Oriel et al., 1975). The
urethral material from every patient was cultured
for N. gonorrhoeae on a selective medium and for
C. trachomatis using the irradiated McCoy cell
culture technique (Terho, 1978b). The same examin-
ations were performed at every visit.

STUDY PLAN
After GU was diagnosed the patients were treated
either with 2-4 megaunits of procaine penicillin
intramuscularly, or with 280 mg gentamicin (Gara-
mycin, Schering), after careful questioning about
auditory or renal abnormalities, or with 2 g spectino-
mycin hydrochloride (Trobicin, Upjohn) intra-
muscularly. The choice of treatment was arbitrary.
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Patients were asked to refrain from sexual activity
and to return for follow-up examination after one
week. Special attention was then paid to the develop-
ment of PGU and appropriate treatment was begun
if needed. At this stage only the results of the
gonococcal cultures were known. All cultures for
Chlamydia were performed after the patient had
been treated, usually many months later.

STATISTICS
Statistical analysis was made with Yates's x2 test.
Statistical significance was regarded as almost
significant (P<0-05), significant (P<0-01), or highly
significant (P<0-001).

Results

INITIAL ISOLATION OF C. TRACHOMATIS

Initially, urethral specimens from 133 men with
GU were cultured for C. trachomatis; of these 38
(28 6 %) were Chlamydia-positive.

FOLLOW UP AND DEVELOPMENT OF PGU

Of the 133 men with GU 72 (54-I %) were followed
up (Figure). Of the 61 men who defaulted 12
(09-7%) had Chlamydia-positive cultures and 49
(80-3 %) were Chlamydia-negative.

Initial GU Number 133

Chlamvdia-positive 38
Chlamydia-negative 95

Followed up

72

/\"'11
No PGU PGU

Number 22 50

Chlamydia-positive 1 30*
Chlamydia-negative 21 20

Not followed up
61

12
49

*Includes five patients with initially Chlam.vdia-negative cultures.

Figure Number of patients with goniococcal urethritis
(GU) and postgonococcal urethritis (PG U)

Of the 72 men followed up 26 (36-1 %) had
Chlamydia-positive cultures initially. During follow
up PGU was not diagnosed in 22 (30 5 %) patients,
only one of these men without PGU having a

positive urethral culture for C. trachomatis. How-
ever, PGU was diagnosed in 50 (69-5 %) of these 72
patients. Initially, 25 of them had Chlamydia-positive
cultures, but during follow up cultures from five
more men became Chlamydia-positive. Thus 30

(60%) out of 50 men with PGU had Chlamydia-
positive cultures. This differs highly significantly
(xs2 16-97, P<0 001) from those men with no PGU.
Furthermore 30 (96 8 %) out of 31 patients with
Chlamydia-positive cultures who were followed up
developed PGU, while only 20 (48-8 %) of 41
patients with Chlamydia-negative cultures developed
PGU. This difference is highly significant (Xs2 16-97,
P<0-001).

TREATMENT OF GU AND DEVELOPMENT OF PGU
Gonococci were eradicated with each of the treat-
ments used. Of the 31 patients treated with
procaine penicillin (2-4 megaunits, intramuscularly)
20 (64-5 %) developed PGU; of these latter 12
(60%) were Chlamydia-positive, but only one
(9 1 %) of the 11 patients without PGU was
Chlamydia-positive. This difference is almost signi-
ficant (x2 5-61, P<0-05). Thus 12 out of 13 patients
with Chlamydia-positive cultures and treated with
procaine penicillin developed PGU (Table).
Of 41 patients treated with gentamicin (280 mg,

intramuscularly) or spectinomycin (2 g, intra-
muscularly) 30 (73 2%) developed PGU; of these
18 had Chlamydia-positive cultures. Of the 22
patients with Chlamydia-negative cultures 12 (54 5 %)
had PGU. Thus PGU developed significantly
(x2 8 62, P<0-01) more often in patients with
Chlamydia-positive cultures than in those with
Chlamydia-negative cultures.
Of the five patients (Figure) who became

Chlamydia-positive after treatment for PGU, two
were treated with procaine penicillin, one with
spectinomycin, and two with gentamicin. In three
patients the initially Chlamydia-positive cultures
became Chlamydia-negative despite the develop-
ment of PGU. One of these patients was treated
with procaine penicillin and two with spectino-
mycin. All the cultures from the other 22 patients
who also had initially Chlamydia-positive cultures
remained so during the follow-up visit.

Table Number ofpatients with gonococcal urethritis
and postgonococcal urethritis in relation to isolation of
C. trachomatis and antibiotic treatment

Chlamydia-positive Chlamydia-negative

Treatment PGU No PGU PGU No PGU Total

Procaine penicillin 12 1 8 10 31
(2-4 megaunits, im)

Spectinomycin 11 0 10 8 29
(2 g, im)

Gentamicin 7 0 2 3 12
(280 mg, im)

Total 30 1 20 21 72
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Discussion

The role of C. trachomatis as the cause of PGU has
been studied during recent years. Richmond et al.
(1972) found that 32% of their 99 patients with GU
had associated chlamydial infections, and 81 % of
those patients with Chlamydia-positive cultures
who were followed up developed PGU.
The incidence of C. trachomatis in patients with

GU was 25% in the study of Oriel et al. (1976) and
15 5% in a recent study of Alani et al. (1977). In
the present study the isolation rate of C. trachomatis
was 28-6% (38 out of 133 patients) in patients with
GU. Among those patients who were followed up
after the treatment of GU, 50 (69-4%) out of 72
developed PGU. The diagnosis of PGU was made
a week after treatment, and possibly even more
patients would have developed PGU if the follow-up
period had been longer (Vaughan-Jackson et al.,
1977).
When studying the isolation rate of a possible

urethral pathogen the choice of a control group is
important. The isolation rate of C. trachomatis in
patients with NSU is often compared with that in
patients attending a venereal diseases clinic but
without urethritis. In our laboratory the isolation
rate of C. trachomatis was 93 out of 159 (58-5 Y.) in
patients with NSU and 0 out of 69 in similar patients
matched for promiscuity (Terho, 1978a).
Vaughan-Jackson et al. (1977) used their patients

with GU who did not develop PGU as a control
group. In this present study 22 patients out of 72
did not develop PGU, and only one had a Chlamydia-
positive culture. This group differed highly signi-
ficantly from those developing PGU, of whom 60%
(30 out of 50) had Chlamydia-positive cultures
(Xi2 16-97, P<0 001). These findings support the
aetiological role of C. trachomatis as a urethral
pathogen in PGU.

Since isolation of C. trachomatis by the cell
culture method has become possible in more
laboratories (Reeve et. al., 1975, Terho, 1978b) and
since this technique has also been adapted to test
antibiotic sensitivity in chlamydial strains (Ridgway
et al., 1976, Kuo et al., 1977), it is of interest to
compare the development of PGU in patients with
Chlamydia with that in patients with GU but
without Chlamydia and treated with different anti-
microbials. Among the antibiotics most widely
used for the treatment of GU penicillins (procaine
penicillin or ampicillin) show only marginal efficacy
against C. trachomatis (Kuo et al., 1977, Blackman
et al., 1977) and amino-glycosides (gentamicin,
kanamycin, and spectinomycin) are totally ineffec-
tive (Ridgway et al., 1976). Thus Oriel et al. (1975)
found that all their 15 patients with Chlamydia-

positive GU developed PGU after treatment with
gentamicin, while only 11 out of 29 patients without
Chlamydia developed PGU. Later Oriel et al. (1977)
showed that the treatment of GU with spectino-
mycin was associated with PGU in all 17 patients
with Chlamydia, but again only eight (17 4 %) out of
46 patients without Chlamydia developed PGU.

Treatment of GU with ampicillin does not
eradicate urethral C. trachomatis as shown by
Oriel et. al. (1976), who found that PGU developed
in 12 out of 15 patients with Chlamydia-positive
GU treated with ampicillin (2 g) plus probenecid
(1 g). Johannisson et al. (1977), from Sweden,
treated their patients with GU with an ampicillin
derivate, pivampicillin, and found that 11 (73 % out
of 15 patients who developed PGU had Chlamydia-
positive cultures. Recently Vaughan-Jackson et al.
(1977) confirmed the findings of Oriel et al. by
treating GU with kanamycin or procaine penicillin.
They also found that three out of 11 patients treated
with procaine penicillin and seven out of 19 patients
treated with kanamycin had Chlamydia-positive
cultures after treatment. As the Table shows
almost all (30 out of 31) patients with Chlamydia-
positive GU developed PGU regardless of the
treatment.
The present study also confirms the previous

findings that recommended antibiotic treatment
schedules, using procaine penicillin or spectino-
mycin, are ineffective in eradicating C. trachomatis.
The results should be taken into consideration when
new types of treatment for GU are envisaged,
especially when spectinomycin-an antibiotic which
is totally ineffective against C. trachomatis-is
recommended for the treatment of r-lactamase-
producing gonococci (Vaughan-Jackson et al.,
1977).

Clinicians should also follow up patients carefully
after any type of treatment for GU and investigate
them thoroughly for evidence of PGU, for it is
often clinically inapparent but may still cause
complications similar to those of NSU (Oriel, 1916).

The author thanks Ms Anni Heikkila and Ms Ulla
Virtanen for help during the collection of specimens
and Ms Tuula Lindholm for excellent laboratory
assistance.
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