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Abstract

Objectives: The aim of the study was to evaluate the incidence of Chlamydia trachomatis in patients
with reactive arthritis (ReA) within the area of the Podlaskie province (north eastern Poland).
Material and methods: The study concerned 323 patients including 132 women and 191 men
diagnosed with ReA. The material for C. trachomatis was collected from the urethra in men and
the cervical canal in women. Also, every patient was tested for the presence of anti-C. trachomatis
IgG class antibodies, while 121 individuals were additionally tested for IgA class antibodies. In the
direct studies, the direct immunofluorescence (DIF) method or polymerase chain reaction (PCR)
was used. The immunoenzymatic method was used to detect anti-C. trachomatis antibodies. The
control group in the case of direct studies comprised 125 individuals, while in the case of serology
research it included 127 (1gG) and 109 (IgA) persons.
Results: Chlamydia trachomatis infection in the urethral and cervical smears was found in 42 pa-
tients (13.0%) including 20 women (15.2%) and 22 men (11.5%). In the control group chlamydia was
detected in 3 patients (2.4%) including 4% of women and 2% of men. IgA class antibodies were
presentin 10/121 (8.3%) patients, similarly in women and in men (8.2% and 8.3% respectively). In the
control group the specific IgA class antibodies were found in 3/85 patients (3.5%). Anti-C. trachoma-
tis 1gG antibodies were found in 70/323 patients (21.7%), similarly in men and women.

Conclusions:

1. Chlamydia trachomatis is a common bacterial factor observed in the genitourinary system
of patients with ReA. The outcomes of studies within the Podlaskie province indicate less frequent
presence of chlamydial infection compared with Dolnoslaskie province.

2. No correlations between detecting the presence of C. trachomatis in the urogenital tract and the
presence of specific antibodies in the serum of ReA patients were observed.

3. Concurrent direct studies of the urogenital tract and a serological blood test increase the chance
of detecting C. trachomatis infection.
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Introduction enteric reactive arthritis) or genitourinary system [1]. It

Reactive arthritis (ReA) is caused by the infection belongs to the group of spondyloarthropathy [2]. Sex-
of a distant location, mainly the digestive tract (ERA — ually acquired reactive arthritis (SARA) is a subtype of
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ReA that typically affects lower limbs, mainly knees or
ankles, and has a migrating and asymmetric nature [3].

One of the main causes of SARA is Chlamydia tracho-
matis infection, the most common bacterial factor trans-
mitted sexually. Chlamydia trachomatis causes urethritis,
epididymitis, prostatitis and conjunctivitis in men, while
in women it causes cervicitis, inflammation of the organs
of the small pelvis and pregnancy complications [4]. Also,
it may lead to infertility both in men and women [4].

Patients with C. trachomatis infection of the gen-
itourinary system with accompanying eye symptoms
(mainly conjunctivitis, more rarely iritis) are also diag-
nosed with Reiter’s syndrome [4, 5]. Moreover, chang-
es in the skin and mucous membranes are commonly
observed. Both Polish and world literature show great
discrepancies in the obtained results of the studies on
C. trachomatis infection in patients suffering from reac-
tive arthritis [6, 7]. No such studies have been carried
out within the Podlaskie province so far.

Aim of the study

The aim of the study was to evaluate the incidence
of C. trachomatis in patients with ReA within the area
of the Podlaskie province (north eastern Poland).

Material and methods

The study concerned 323 patients aged 18-67 years
including 132 (40.9%) women and 191 (51.1%) men. The
patients diagnosed with ReA were referred to the Diag-
nostic-Research Centre of Sexually Transmitted Diseas-
es in Bialystok mainly by rheumatologists and orthopae-
dists. Joint symptoms in the examined patients lasted
from 3 months to 10 years. The studies were conducted
in 2001-2012.
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Fig. 1. Percentage incidence of C. trachomatis
infection in the urethral or cervical smears in pa-
tients with reactive arthritis and in control group.
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The study material comprised the urethra smear
in men and cervical canal smear in women with the
diagnosis of C. trachomatis. In all patients irrespective
of gender blood was collected for the presence of anti-
C. trachomatis antibodies. Specific 1gG antibodies
were investigated in all 323 patients, and IgA antibod-
ies in 121 (37.4%) patients. Serological studies were
conducted at the same time as direct tests of the uro-
genital tract.

The presence of C. trachomatis antigen was di-
agnosed using the direct immunofluorescence (DIF)
method (DFA MicroTrak Direct) (132/323 patients —
40.9%), while bacterial genetic material was investi-
gated using polymerase chain reaction (PCR) (Cobas
Amplicor, Roche) (191/323 patients — 59.1%). In the
process of diagnosing the presence of anti-C. tracho-
matis antibodies of both IgA and IgG class the immu-
noenzymatic method (ELISA, Medac) was used. The
control group for a direct immunofluorescence study
comprised 125 patients aged 22-68 years including
100 men and 25 women, volunteers without urogen-
ital or joint symptoms. In the case of labelling anti-
C. trachomatis antibodies in the serum the compara-
tive groups comprised blood donors without urogeni-
tal or joint symptoms. In the case of IgG class antibod-
ies they comprised 127 patients including 24 women
and 103 men aged 17-56 years, and for IgA class anti-
bodies they comprised 109 patients aged 29-62 years
including 85 men and 24 women.

In the statistical analysis the y? test was used. Re-
sults with p < 0.05 were assumed significant.

The study was approved by the Bioethics Commis-
sion (approval no. R-1-003/9/2006).

Results

In the group of 323 patients 42 individuals (13.0%)
were diagnosed with C. trachomatis infection in the
urethral or cervical smear. In 12/42 (28.6%) patients
the chlamydia infection was detected with DIF while
in 30/42 (71.4%) it was detected with PCR. Infection in
the group of women was found in 20 individuals out
of 132 (15.2%) while in the group of men it was found
in 22 patients out of 191 (11.5%). In the control group
chlamydia was observed in 3/125 patients (2.4%) includ-
ing 1/25 women (4.0%) and 2/100 men (2.0%) (Fig. 1)
(p = 0.0008).

Anti-C. trachomatis IgA class antibodies were detect-
ed in 10 out of 121 patients (8.3%). Similar percentages
were obtained both in female and male groups (8.2%
and 8.3% respectively). In the control group specific IgA
class antibodies were found in 4/109 patients (3.7%) in-
cluding 1/24 (4.2%) women and 3/85 men (3.5%) (Fig. 2)
(p = 0.1456).



Incidence of Chlamydia trachomatis infection in patients with reactive arthritis 71

[%]

Examined group
M total

Control group

B women O men

Fig. 2. Percentage incidence of anti-C. tracho-
matis IgA class antibodies in patients with reac-
tive arthritis and control group.
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Fig. 3. Percentage incidence of anti-C. trachoma-
tis 1gG class antibodies in the blood of patients
with reactive arthritis and in control group.

Table I. Presence of specific IgA and 1gG antibodies in the serum of patients diagnosed with C. trachomatis infec-

tion in the urethra and/or cervix (n = 42)

Chlamydia trachomatis IgA antibodies
(+)

n % n

Urethra/cervix (+) (n = 42) 0 0 42

IgG antibodies
©) +) ©)
% n % n %

100 14 333 28 66.7

Anti-C. trachomatis 1gG class antibodies were found
in 70 out of 323 patients (21.7%). The percentage of pos-
itive results was similar irrespective of gender (women
- 21.9%, men — 21.6%). In the control group specific 1gG
class antibodies were detected in 7/127 patients (4.7%)
including 1/24 women (4.2%) and 6/103 men (5.8%)
(Fig. 3) (p = 0.0000).

In the group of 42 patients with the diagnosis of
C. trachomatis infection in the urethra or cervix, 14 pa-
tients (33.3%) showed coexisting presence of specific
IgG class antibodies in the serum, and no patient had
IgA class antibodies (Table I).

Out of 121 patients, the presence of IgA class anti-
bodies was observed in 10 (8.3%) cases and IgG class
antibodies in 16 (13.2%) persons. The coexistence of
both IgA and IgG class antibodies was observed only in
4 patients (3.3%) (Table II).

Discussion

Chlamydia trachomatis is the most common bacteri-
al factor transmitted sexually that causes SARA reactive
arthritis. These bacteria are detected in both the geni-
tourinary system and the synovial fluid, synovial mem-
brane and synovial tissue [1, 8-10].

In the studied group, the presence of C. trachomatis in
the genitourinary system was found in 13.0% of patients,
more frequently in the female group (15.2%) compared to

Table Il. Coexistence of anti-C. trachomatis I1gA and 1gG
antibodies in the serum of patients with reactive arthri-
tis (n = 121)

IgA N (+) N (=) Together
1gG
N (+) 4 i) 16
N () 6 99 105
Together 10 111 121

the male group (11.5%). Polish literature includes very few
reports on the detection of C. trachomatis infection in pa-
tients with reactive arthritis or other inflammatory joint
disorders [6, 11]. Choroszy-Krol et al. [11] studied a group
of 363 patients with arthritis and found C. trachomatis in-
fection in the urethra and/or cervix in 47 (12.9%) patients
including 11.8% of patients with ReA.

In contrast to our studies, the authors detected
the presence of chlamydia in urogenital tract more fre-
quently in men (15.2%) than in women (11.5%) [11]. The
studies were conducted using six different diagnostic
techniques, most commonly DIF [11]. Swierkot et al. [6]
used the amplification method and observed C. tracho-
matis infection in the urogenital tract in 42/87 (48.3%) in
patients with reactive arthritis. The observed discrepan-
cies in the obtained outcomes may result from different
methods used by the authors.
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Larsen et al. [12], using the immunoenzymatic meth-
od, observed C. trachomatis infection in 6/25 (24%) pa-
tients with acute ReA. Kousa et al. [13], using cell culture,
found chlamydia in 40/103 (38.8%) men with the classic
triad of conjunctivitis, urethritis and arthritis (former-
ly Reiter's syndrome). The infection was considerably
more common in the group of patients with symptoms
(39.2%) compared to asymptomatic men (7.8%). Keat et
al. [8], using DIF and cell culture, observed C. trachoma-
tis urogenital infection in 30% (3/10) of SARA patients
and in no patient in the control group.

Many authors have detected chlamydia in the sy-
novial fluid, synovial membrane or synovial tissue [5,
8, 10, 14-16]. Nikkari et al. [10] observed C. trachomatis
DNA in synovial fluid in 33.3% of patients with ReA. Tay-
lor-Robinson et al. [14] detected chlamydia in the syno-
vial fluid and synovial membrane in ReA patients. Also,
they diagnosed the presence of chlamydial elementary
bodies with the DIF method in 4/8 (50%) patients and
chlamydial DNA in 5/8 (62.5%) patients and in none
of the patients from the control group. Similar studies
were conducted by Kumar et al. [15, 16], whose analysis
of synovial fluid in ReA patients revealed the presence
of chlamydial elementary bodies with the DIF method in
4/12 patients (33.3%) and chlamydial DNA (PCR method)
in 5/16 (31.2%) patients. Branigan et al. [9] used the PCR
method and showed that chlamydial DNA is more com-
monly observed in synovial tissue (52.7%) compared to
synovial fluid (29.1%).

In the whole group of studied patients with ReA
specific anti-C. trachomatis IgA antibodies in the serum
were observed in 8.3% of patients and I1gG in 21.7% of
the individuals in similar percentages in both men and
women. Keat et al. [8] found specific IgA class antibodies
in the serum in 9/10 (90%) patients with SARA, in 5/15
(33.3%) patients with undifferentiated seronegative ar-
thritis and in 1/15 (6.7%) patients from the control group.
Kumar et al. [16] observed the presence of specific anti-
bodies in the serum of ReA patients in 2/16 (12.5%) per-
sons and in synovial fluid in 6/16 (37.5%). In the group of
patients with undifferentiated spondyloarthropathy the
authors detected IgA antibodies in the serum and syno-
vial fluid in a similar percentage — in 3/22 (13.6%) pa-
tients [16]. Larsen et al. [12] observed anti-C. trachomatis
IgG antibodies in the serum in 28% of the patients with
reactive arthritis and in 8% of patients from the control
group. Nikkari et al. [17] investigated both IgA and IgG
antibodies in the serum of patients suffering from ar-
thritis. They observed the presence of the antibodies
most commonly in patients with reactive arthritis (IgA
—78%, 1gG — 83%) and least commonly in patients with
rheumatoid arthritis (IgA — 20%, 1gG — 32%). Pavlica et
al. [5] observed specific 1gG class antibodies in the se-
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rum of patients with the classic triad of conjunctivitis,
urethritis and arthritis in 33.3% of the cases and in the
synovial fluid in 11.1% of the individuals. No patient was
diagnosed with IgA class antibodies in the serum or sy-
novial fluid. Swierkot et al. [6] detected antichlamydial
lgG antibodies in 64% of the patients and IgA in 18%
of the serum of ReA patients. Some authors emphasise
that IgA class antibodies are more commonly observed
in patients with reactive arthritis and Reiter’s syndrome
and show higher values in the synovial fluid [14, 18, 19].
This indicates local production of specific antibodies of
this class.

According to our own studies, concurrent co-exis-
tence of the antibodies of both classes was observed
only in 4/121 (3.3%) patients including 3 women and
1 man.Inallthose patients joint symptoms lasted from
3 to 6 months. In one of the female patients grade IlI
smear was detected as well as uterine erosion, while
the man showed the symptoms of chronic prostatitis.
Interestingly, none of the patients was diagnosed with
the presence of chlamydia in the urogenital tract. Fur-
ther prospective monitoring of the clinical course of
ReA in those patients could provide practical diagnos-
tic clues.

The majority of patients with the presence of 1gG
antibodies and lack of IgA antibodies in the serum had
a longer than a year history of joint symptoms. There-
fore, no coexistence of the antibodies of both classes
of immunoglobulins in those patients was observed.
Lack of the presence of specific IgA antibodies in the
serum of patients with C. trachomatis infection in the
urogenital tract may be explained by the fact that joint
symptoms in those individuals lasted more than 4-6
months, which may indicate a longer duration of an
asymptomatic infection in the body. IgA class antibod-
ies typically remain in the serum up to 6 months after
the infection commencement, while 1gG antibodies
last for many years.

Based on many years of studies and our own obser-
vations as well as the observations of other authors, it
seems that the best non-invasive method of diagnosing
C. trachomatis infection in ReA patients is a concurrent
chlamydial DNA test in the genitourinary system and la-
belling IgA and IgG antibodies in the serum. Due to the
frequent asymptomatic nature of chlamydial infections,
patients unaware of urogenital tract infection delay di-
agnosis and treatment and thus increase the risk of de-
veloping joint symptoms. In practice, patients report for
a microbiological test at different points of the infection
course. In the case of a C. trachomatis infection lasting
for a few years, the chlamydial antigen or DNA in the
urogenital tract as well as specific IgA antibodies in the
serum are impossible to detect.
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The discrepancies in the results of both direct and
serological studies of particular authors may result
from the application of different methods and different
groups of patients.

Conclusions

Chlamydia trachomatis is a common bacterial factor
observed in the genitourinary system of patients with
reactive arthritis. The outcomes of studies within the
Podlaskie province indicate a less frequent presence of
chlamydial infection compared with Dolnoslaskie prov-
ince. No similar studies have been conducted in other
areas of the country.

No correlations between detecting the presence of
C. trachomatis in urogenital tract and the presence of
specific antibodies in the serum of ReA patients have
been observed.

Concurrent direct studies of the urogenital tract and
a serological blood test increase the chance of detecting
C. trachomatis infection.

The authors declare no conflict of interest.
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