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Detecting Chlamydia trachomatis in men with
urethritis: serology v isolation in cell culture
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sumMARY The accuracy of single serovar (L2) inclusion immunoperoxidase assay (IPA) to show
serum IgG and IgA antibodies specific to chlamydiae was compared with culture for Chlamydia
trachomatis to diagnose chlamydial infection in 73 men with acute urethritis. C trachomatis only was
isolated from 18 (25%), Neisseria gonorrhoeae only from 17 (23%), and both organisms from six
(8%). Thus 24 (33%) yielded chlamydiae.

Assays based on IgG antibodies to chlamydiae at a titre of 1/64 or more showed high sensitivity
(96%) and a good negative predictive value (80%), but low specificity (13%) and agreement (48%)
compared with culture. IgG antibodies to chlamydiae at a titre of 1/128 or more showed lower
sensitivity (75%) but higher specificity (72%), negative predictive value (79%), and agreement (73%).
IgA antibodies to chlamydiae at a titre of 1/8 or more showed a sensitivity of88%, specificity of72%,
negative predictive value of88%, and agreement of79%. An appreciable (fourfold or more) decrease
in IgA and IgG titres was observed in most (10) ofthe 15 men from whom second blood samples were
obtained one to two years after treatment.

Measuring specific IgA and IgG antibodies to chlamydiae by IPA may serve as a useful
complementary test for diagnosing and following up patients with urethritis.

Chlamydia trachomatis is a common transmissible
organism that can cause genital diseases ranging from
very mild, such as non-gonococcal urethritis (NGU)
and postgonococcal urethritis or cervicitis, to severe,
such as epididymo-orchitis or acute salpingitis.'2 The
most common presentation of chlamydial infection in
men is as NGU. In the USA more than three million
cases ofNGU are estimated to occur each year,3 and a
similarly high incidence is reported in England and
Wales, where more than 70 000 cases are reported each
year from clinics for sexually transmitted diseases.4
C trachomatis can usually be recovered from 35% to
60% ofspecimens from men with NGU.3 The purpose
ofthe present study was to assess the accuracy ofa new
sensitive serological method (the single serovar (L2)
inclusion immunoperoxidase assay (IPA)) for iden-
tifying specific chlamydial IgG and IgA antibodies
compared with that of the standard method of cell
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culture for diagnosing chlamydial infection in men
with acute urethritis.
Patients, materials, and methods

STUDY POPULATION
The study was carried out in the southern part of
Israel. During the six months from 1 April to 30
September 1985, we systematically investigated all
men referred to the sexually transmitted disease (STD)
clinic because of urethritis. We performed a clinical
examination ofand obtained a detailed sexual history,
a blood sample, and a urethral swab from each man.
All patients were asked to refer their female sexual
partners to the clinic, but only 19% (14/73) of them
complied. We studied 73 men (mean age 27.6 (range
18-24) years) with symptoms of urethritis. We
obtained serum samples for identifying IgG and IgA
antibodies to chlamydiae and urethral samples for
cultures.

All 73 patients and their female sexual partners were
treated with doxycycline 200 mg a day for 14 days and
were instructed to use condoms. One to two years after
treatment we undertook a clinical and urological study
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of 15 of these patients and obtained further serum
samples from them.

MICROBIOLOGICAL METHODS
Specimens for culture of Neisseria gonorrhoeae were
inoculated on to modified Thayer-Martin agar.
N gonorrhoeae was identified by a standard method
described elsewhere.6

Urethral samples for C trachomatis were taken
with plastic swabs that were placed in SPG buffer
(0'01 mol/l sodium phosphate, pH 7.2, containing
025 mol/l sucrose and 55 mmol/l L-glutamic acid) and
frozen at - 70°C within two hours of collection. For
culture, the specimens were inoculated on to cyclo-
heximide treated McCoy cells and incubated at 36°C
for 48 hours.7 After being incubated, the cells were
stained with iodine and examined for typical iodine
stained inclusions.

SEROLOGY
Chlamydia specific IgG and IgA antibodies were
detected by a single serovar (L2) inclusion IPA
(Ipazyme Chlamydia, Savyon Diagnostics, Beer-
Sheva, Israel) as described previously.8 Reactions at
IgG titres of 1/64 or more and IgA titres of 1/8 or more
were considered to be positive results.

STATISTICAL ANALYSIS
Statistical analysis of the results was based on Bayes'
theorem.9 Sensitivity was defined as the percentage of
positive results of test for antibody in patients with
C trachomatis positive cultures, and specificity was
defined as the percentage of negative results of test for
antibody in patients with negative cultures. The
positive predictive value was defined as the probability
that a patient who had a positive serological test result
would yield C trachomatis on culture. The negative
predictive value was the probability that a patient with
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a negative result would produce a negative culture.
Percentage agreement was defined as follows:

True positives + true negatives x 100
Total population

The difference in proportions of positive results for
antibody in culture negative versus culture positive
patients was evaluated by Fisher's exact test. The
differences between the geometric mean titres of the
same study groups were evaluated for significance by
the t test.

Results

The results of urethral cultures from the 73 men were
as follows: C trachomatis alone was isolated from 18
(25%), Ngonorrhoeae alone from 17 (23%), and both
C trachomatis and Ngonorrhoeae from six (8%). Only
14 women (19% compliance) were referred by their
male sexual contacts, so those results are not
presented. As the purpose ofthis study was to evaluate
a serological method to detect chlamydiae, the 17
patients yielding N gonorrhoeae only were excluded
from analysis. The serological results of these 17
patients did not differ significantly from those of the
culture negative patients.
The prevalence of raised titres (1/128 or more) of

IgG antibody to chlamydiae was significantly
(p = 0.001) higher in patients yielding C trachomatis
on culture (75%, 18/24) than in those not yielding
C trachomatis (28%, 9/32) (table 1). The geometric
mean (SE) titre of IgG antibodies in patients positive
for IgG antibody to chlamydiae and yielding
C trachomatis on culture was 1/128 (0.1), higher than
in those positive for antibody but negative on culture
(1/88 (0.09)), but the difference was of borderline
significance (p = 0-07).
The results of the test based on specific IgG

antibodies to chlamydiae were evaluated in compari-
son with the culture of C trachomatis from men with

Table 1 Distribution of titres on serology (immunoperoxidase assay) compared with culture resultsfor 56 men with urethritis
andpositivefor IgG antibody to Chlamydia trachomatis

No (%) with IgG titres of. Geometric
Results of culturefor C trachomatis 1/64 1/128 1/256 mean (1 SE) titre

Positive (n = 24) 23 (96) 18 (75) 5 (21) 1/128 (0.1)
Negative (n = 32) 28 (88) 9 (28) 4(13) 1/88 (0 09)

Fisher's exact test p = 0-279 p = 0-001 p = 0 32
Student's t test
Sensitivity (%)
Specificity (%)
Positive predictive value (%)
Negative predictive value (%)
Agreement with culture (%)

96
13
45
80
48

75
72
67
79
73

21
88
43
56
40

p = 007
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Fig 1 Correlation between titres ofIgG and IgA antibody to
chlamydiae on immunoperoxidase assayfor 56 patients with
urethritis.

urethritis (table 1). The chlamydia IgG test was more
sensitive at lower titres (1/64), more specific at higher
titres (1/128 or more), and was most accurate at titre of
1/128 or more (73%).
The prevalence of titres of 1/8 and 1/16 or more of

IgA antibody to chlamydiae was significantly
(p < 00001) higher in culture positive (88% and
83%, respectively) than in culture negative (28% and
22%, respectively) patients (table 2). IgA antibodies to
chlamydiae were most accurately identified by IPA
compared with culture at titres of 1/8 or more (79%)
and 1/16 or more (80%).

Figure 1 shows that all 56 patients with acute
urethritis who were IgA positive with a titre of 1/8 or
more were also IgG positive (with a titre of 1/64 or
more). High titres (1/128 or more) of IgG antibody to
chlamydiae and positive results for IgA antibody were
found in 81% (17) of the 21 patients who yielded
chlamydiae on culture and in 78% (7/9) of chlamydia
negative patients.

In 15 men with acute urethritis from whom second
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-Chamydia culture negative (n=12)
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Fig 2 Persistence after one to two years ofserum IgG and
IgA antibodies to chlamydiae on immunoperoxidase assayfor
IS patients with urethritis.

blood samples were available one to two years after
treatment, an appreciable decrease (fourfold or more)
in titres of IgG and IgA antibody to chlamydiae was
observed (fig 2). A noticeable decrease in titre of IgG
antibody to chlamydiae was observed in two out of
three patients, who originally yielded chlamydiae on
culture. Of the remaining 12 patients, who were
chlamydiae negative on their first visit to the STD
clinic, IgG antibodies to chlamydiae persisted at stable
concentrations in four, whereas the remaining eight
showed an appreciable decrease (fourfold or more).
The seven patients who gave results for IgA antibodies
to chlamydiae at their initial visit (three were culture
positive and four negative) gave negative results one to
two years after treatment.

Table 2 Distribution of titres on serology (inmunoperoxidase assay) compared with culture resultsfor 56 men with urethritis
andpositivefor IgA antibody to Chlamydia trachomatis

No (%) with IgA titres of. Geometric
Results ofculturefor C trachomatis 1/8 1/16 1/32 mean (1 SE) titre

Positive (n = 24) 21(88) 20(83) 4(17) 1/18 (0.07)
Negative (n = 32) 9(28) 7(22) 1(3) 1/15 (007)

Fisher's exact test p < 0 0001 p < 0-0001 p < 0 183
WC 1---4- l__.o -. ** _ _ u 1iStudent's t test
Sensitivity (%)
Specificity (%)
Positive predictive value (%)
Negative predictive value (%)
Agreement with culture (%)

88
72
70
80
79

83
78
74
86
80

17
97
80
61
63
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Discussion

Non-specific urethritis (NSU) is a very common form
of urethritis in men. In this study C trachomatis was
isolated from 24 (33%) patients with NSU. This
incidence was consistent with the results of Schachter,
who reported that urethral specimens from about 30-
60% ofpatients withNSU yielded C trachomatis.5 The
prevalence of culture of C trachomatis from urethral
specimens depends on the method of specimen collec-
tion, the use of non-toxic endourethral swabs, and the
sensitivity of the isolation procedure. The current
method ofisolating C trachomatis is based on inserting
the test swab into the urethra, an invasive and
unpleasant procedure. Differences have also been seen
in the recovery of the organism from single compared
with multiple samples taken from the same anatomical
site of one patient at the same time,'" and in its
recovery from sequential samples taken from one
patient at different times.5`' This may indicate that the
sensitivity ofchlamydial culture is substantially below
10%.12
Thus serological markers of chlamydial infection

seem to be important. The purpose ofour study was to
evaluate the feasibility of the single serovar (L2)
inclusion IPA for IgG and IgA antibodies specific to
chlamydiae. The results obtained by the IPA
correlated with those obtained by culture for
C trachomatis. Chlamydia culture positive men had
higher titres (1/128 or more) of chlamydiae specific
IgG antibodies than chlamydiae culture negative men
(table 1). These results agree with those of Holmes
et al,'3 who also found that significantly raised
concentrations ofIgG antibodies to chlamydiae occur
more often in men with culture positive urethritis than
in those who are culture negative. Compared with
culture, the presence ofchlamydial IgG antibodies at a
titre of 1/64 or more showed high sensitivity and
negative predictive value, but low specificity and
agreement. This can be attributed to the fact that the
method was evaluated by isolating C trachomatis from
the genital tract. Chlamydial IgG antibodies detected
by IPA, shown by using cells infected with
C trachomatis (L2) as the antigen, showed broad
reactivity. Specific IgG antibodies may indicate
current or past chlamydial infection at sites other than
the genitourinary tract.'4 A serological technique that
would detect only genital strains of C trachomatis
would be valuable. Chlamydial IgG antibodies at a
titre of 1/128 ormore in the IPA (table 1) showed lower
sensitivity, but higher specificity, negative predictive
value, and agreement than culture.

In the study published here, the finding of specific
IgA antibodies to chlamydiae (at a titre of 1/8 or more)
in patients with acute urethritis on their first visit to an
STD clinic correlated well with the isolation of
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C trachomatis from urethral specimens (fig 1).
Similar findings have been obtained from patients with
urethritis in Italy and Japan.5 16

The incidence of specific IgA antibodies to
chlamydiae in the IPA in chlamydial culture negative
patients was higher (28%) than had been found
previously in healthy controls (10%) of the same age
from the same region.` This may indicate that in some
cases detecting IgA by IPA may be even more sensitive
than isolating C trachomatis. Further studies compar-
ing serology with more sensitive culture methods (by
using multiple samples and serial passage) are needed
to explore this possibility.

In the study published here we have shown that one
to two years after treatment IgG and IgA antibodies to
chlamydiae had decreased appreciably in (fig 2)
chlamydiae culture positive patients with urethritis.
Kasamatsu et al prospectively followed up women
with cervicitis who yielded chlamydiae on culture; they
showed a fall of IgA antibodies to chlamydiae in all
but one woman after treatment with tetracycline.'8 No
recurrence of symptoms was reported, but a lack of
symptoms does not necessarily exclude the presence of
active chlamydial infection.'9 The importance of
specific IgA antibodies as potential markers of effec-
tiveness oftreatment needs to be evaluated further in a
large number of patients with various chlamydial
infections.

In summary, we suggest that titres of IgA and IgG
antibody to chlamydiae should be measured in
laboratory evaluation ofpatients with acute urethritis,
as some culture positive patients showed raised IgG
titres, but no detectable specific IgA (fig 1). Further
studies of a larger number of patients with acute
urethritis are required to assess the accuracy of the
IPA, a non-invasive rapid screening test, in showing
IgA and high IgG antibodies to chlamydiae.
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