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Abstract

Introduction. Pelvic pain is typically associated with pelvic inflammatory disease (PID). The most common cause of PID
is Chlamydia trachomatis. The aim of this study was to verify the role of serological testing for Chlamydia trachomatis in
patients with suspected PID.
Materials and method. The retrospective study included 185 patients with pelvic pain hospitalized at the Department of
Obstetrics and Gynecology in 2003 and 2004. Titers of anti-Chlamydia trachomatisIgG and IgA were measured by means
ELISA immunoassays. Erythrocyte sedimentation rate (ESR), serum concentration of C-reactive protein (CRP) and leukocyte
count (WBC) were also determined. Final diagnosis was established on the basis of laparoscopic examination.
Results. The presence of anti-Chlamydia trachomatis antibodies correlated significantly with abnormal values of ESR, WBC
and CRP. The most common laparoscopic pathology were pelvic adhesions, typically found in women with elevated titers
of anti-Chlamydia trachomatis IgG.
Conclusion. Serological examination for Chlamydia trachomatis is helpful in evaluation of patients with suspected PID.
Elevated titers of anti-Chlamydia trachomatis antibodies are frequently associated with laparoscopic evidence of pelvic
adhesions and inflammation.
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INTRODUCTION
Pelvic pain is a common complaint of women referred to
gynecological practices [1]. Typically, it is associated with
pelvic inflammatory disease (PID), especially in young
women of reproductive age. PID is not a synonym for pelvic
pain, and is the most common cause of pain in the pelvis in
young women of reproductive age.
Inappropriate diagnosis is often associated with delayed
treatment which increases the risk of serious complications.
A clinical trial or examination is neither sensitive nor specific
and therefore have little diagnostic value. The most common
cause of PID is Chlamydia trachomatis; a total of 15 serotypes
(immunotypes) of this pathogen have been identified thus
far as an etiological factor of various pathological conditions
[2, 3, 4]. Serotypes from L1 and L3 play a role in the etiology
of lymphogranuloma venereum (LGV), a nodal or systemic
infection, also known as Durand-Nicolas-Favre disease.
Systemic LGV typically begins in the urogenital mucosa and
spreads via the lymphatics. Its initial manifestations include
urethritis, cervicitis, painless buboes and ulcers in the genital
area. Lymphadenitis is then observed, along with inguinal
redness and swelling, fever, headache, meningeal irritation,
conjunctivitis, rash, nausea, vomiting and arthralgia. The last
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stage of the infection is associated with lower limb and groin
swelling [5]. Serotypes from D to K may cause infections
of the urogenital tract, eye, pharynx and rectum, reactive
arthritis, vascular pathologies and rarely, respiratory and
biliary infections. Most of these conditions are transmitted
sexually.
Infection with Chlamydia trachomatis stimulates humoral
response and synthesis of IgG, IgA and IgM antibodies by
plasmatic cells. Progressive increase in serum concentrations
of specific IgM, IgA and IgG is typically observed between
5–20 days of infection. IgM, a marker of acute infection, can
be detected about the day 5, and elevated levels of IgA are
usually observed after ca. 10 days. Initially, a simultaneous
increase in serum concentrations of IgM i IgA can be
noted. IgG are usually detected at 2–3 weeks of the primary
infection. Reinfection is associated with a rapid increase in
IgG titer which remains elevated for weeks and then gradually
decreases [2].
A number of risk factors for Chlamydia trachomatis
infection have been identified to-date. The principal risk
factors include young age, female gender, Caucasian race
and lack of a spouse [2, 3, 4]. About 40% of all infections
occur in female Caucasians between 15–19 years of age [2, 4].
History of PID is associated with increased risk of reinfection
due to persistent structural and functional changes of the
uterine tubes, which result in attenuated local and systemic
immune response [6]. The risk of infection can be reduced with
mechanical methods of contraception, such as condoms [7].
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Pregnancy also constitutes an important risk factor for
Chlamydia trachomatis infection. Chlamydial antigens are
found in cervical swabs from up to 5% of all pregnant women,
and many researchers claim a pivotal role of Chlamydia
trachomatis infection in the etiology of post-partum and postmiscarriage endometritis [2]. Therefore, all pregnant women
are obligatorily examined for the presence of Chlamydia
trachomatis to reduce the incidence of perinatal infections
with this pathogen. Screening includes examination of
cervical swabs in the first and third trimester, as well after
each episode of preterm uterine contractions [3, 8].
According to many authors, Chlamydia trachomatis
infection is associated with an about 5–7-fold increase in
the risk for ectopic pregnancy and resultant miscarriage [3].
A link between chlamydial infection and endometriosis has
also been postulated [9]. Another consequence of infection
with Chlamydia trachomatis may be hepatic capsulitis with
phrenic nerve irritation and pain below the right shoulder
blade;additionally, the so-called ‘violin string’ adhesions
of the parietal peritoneum to the liver may be found on
laparoscopy [10]. Chlamydia trachomatis infection is also
associated with increased risk of cervical intraepithelial
neoplasia (CIN), and therefore plays an important role in
the etiology of cervical squamous cell carcinoma. Patients
infected with serotype G are probably six times more likely
to develop this malignancy; also infections with chlamydial
serotypes I and D are associated with increased risk for
neoplasia [11]. Another potential complication of Chlamydia
trachomatis infection is reactive arthritis [12].
Diagnosis of PID caused by Chlamydia trachomatis is often
challenging due to its heterogeneous symptomatology. In
about 80% of the cases, the infection is asymptomatic. Also
many mild infections remain undetected as both patients and
their physicians may ignore the symptoms, such as spotting,
dyspareunia or vaginal discharge. Diagnostic criteria of
chlamydial infection include the presence of abdominal pain,
yellowish vaginal discharge, uterine and adnexal tenderness
during bimanual vaginal examination whenever pregnancy
and other potential causes were excluded [2]. Other, less
specific symptoms include fever, elevated erythrocyte
sedimentation rate (ESR) and increased serum concentration
of C-reactive protein (CRP), as well as a positive result of
microbiological examination and the evidence of distended
inflamed uterine tubes on transvaginal Doppler. However,
both the specificity and sensitivity of clinical signs and
symptoms are very low [2].
Microbiological tests play a pivotal role in the diagnostics
of Chlamydia trachomatis infection. Other methods, suitable
for a direct detection of even slight amount of chlamydial
antigens, are immunofluorescence and immunoenzymatic
tests with monoclonal antibodies. The group of new
generation highly sensitive and highly specific molecular
tests, also referred to as nucleic acid amplification techniques
(NAAT), include polymerase chain reaction (PCR) and ligase
chain reaction (LCR). Finally, infection with Chlamydia
trachomatis can be confirmed serologically [2, 3].
Treatment of infection of chlamydiatrachomatis has to
last at least ten days. Antibiotics of choice, due to strong
penetration to the interior cells, are tetracycline, doxycycline,
best-tolerated at a dose of 2×100 mg or 2×200 mg per day.
Alternatively, quinolones (np.ciprofloksacyne 2×250 mg),
lincosamides (clindamycin 4 × 300mg) orsulfonamides
can be prescribed. In pregnancy, macrolides e.g.,

erythromycinorroxithromycin 4×500mg 1 × 300mg, are
recommended. There are an increasing number of reports
about the growing resistance to azithromycin and caution is
recommended in ist use. There are new reports of the efficacy
ryfamipycyny. In cases of chronic or recurrent infection,
treatment should last for about twenty days. An important
part of the therapy is the treatment of sexual partners. Sexual
contact within the six months preceding the appearance of
symptoms should be taken into account [2, 3].
The aim of this study was to verify the role of serological
testing for Chlamydia trachomatis in patients with suspected
PID, and to compare the diagnostic value of serology with
that of laboratory parameters: ESR, serum CRP concentration
and leukocyte count (WBC). Associations between elevated
serum titers of anti-Chlamydia trachomatis antibodies and
laparoscopic evidence of various pelvic pathologies were
also analyzed.
MATERIALS AND METHOD
The retrospective study included 185 patients with pelvic
pain hospitalized at the Department of Obstetrics and
Gynecology in Schwedt in 2003 and 2004. History taking
included obstetrical and gynecological data (day of menstrual
cycle, age at menarche, parity, number of spontaneous
miscarriages and abortions, contraceptive method), presence
of any systemic diseases, severity of pelvic pain and
occurrence of additional symptoms, such as diarrhea or
dysuria. Physical examination comprised of bimanual
vaginal examination and ultrasonography (Tab. 1).
Table 1. Gynecological and obstetrical characteristics of the analyzed
groups
Variable

Group A
(n=115)

Group B
(n=8)

Group C
(n=29)

Group D
(n=33)

mean range mean range mean range mean range
Age

28.44 20–66 32.25 23–53 32.59 15–50 29.09 16–52

Age at menarche

12.62

9–17

13.38 12–14 12.59

9–16

13.27 11–17

Parity (n)

0.9

0–5

1.36

0–3

1.38

0–3

1.15

Miscarriages (n)

0.17

0–4

0.13

0–1

0.21

0–2

0.06

0–1

Abortions (n)

0.35

0–7

0.5

0-1

0.59

0-7

0.21

0–1

Cycle day

16.86

1-60

18.13

10-28

16.03

1–32

17.24

1–36

0–4

The list of determined laboratory parameters included
complete blood count, urinalysis, ESR, CRP and serological
testing, namely immunoenzymatic ELISA (MEDAC) for
anti-Chlamydiatrachomatis IgA and IgG. ESR >10 mm/hour,
WBC >10,000 cells/µl and serum CRP >4 mg/l (i.e. the
values exceeding the upper reference limits used at the
KlinikumUckermark) were considered abnormal. Antibody
titers were considered elevated whenever they exceeded 1:50.
In all the patients, final diagnosis was established on the
basis of laparoscopic examination. The main indication for
laparoscopy were strong pain in the pelvic independently
of the other clinical parameters. The aim of the study was
laparoscopic confirm or exclude a diagnosis clinically.
The examined women were grouped according to the type of
anti-Chlamydia trachomatis antibodies detected and the result
of laparoscopy. Four groups of patients were identified based
on the seroprevalence of specific antibodies against Chlamydia
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trachomatis: A) with normal IgA and IgG titers (n=115),
B) with elevated IgA titers and normal IgG titers (n=8), C)
with elevated IgG titers and normal IgA titers (n=29), and
D) with elevated both IgA and IgG titers (n=33). Each group
was then stratified based on the normal result of diagnostic
laparoscopy or presence of any pathologies, such as pelvic fluid
collections and hyperaemia, pelvic adhesions, retroperitoneal
pelvic endometriosis, ectopic pregnancy or appendicitis.
Distributions of quantitative variables were analyzed with
Shapiro-Wilk test. Mean values of continuous variables
were compared with non-parametric tests: Mann-Whitney
U-test and Kruskal-Wallis test. Distributions of qualitative
variables were compared with chi-square test and Fischer
exact test, and the power of relationship between pairs of the
variables was determined on the basis of Phi and Cramer’s V
contingency coefficients. Threshold of statistical significance
for all the tests was set at p<0.05.
The analyzed groups did not differ significantly in terms
of their age, gynecological and obstetrical characteristics.

Figure 1. Distribution of patients with anti-Chlamydia trachomatis IgA (group B+D)
according to laparoscopic findings.
1 – normal laparoscopic presentation; 2 – pelvic fluid collections and hyperaemia
within the minor pelvis; 3 – pelvic adhesions; 4 – retroperitoneal endometriosis;
5 – ectopic pregnancy; 6 – appendicitis.

RESULTS
ESR, WBC and serum CRP in patients with/without
specific IgA and IgG. The proportion of patients were
determined with abnormal values of serum CRP, ESR and
WBC, who tested positively for specific IgA and IgG. Elevated
ESR was observed in 63% of women testing positively for antiChlamydia trachomatis IgA (group B+D, n=144); this fraction
was significantly higher than the proportion of seronegative
women with abnormal IgA titers (47%, group A+C, n=41).
The presence of specific IgG was not associated with more
frequent incidence of elevated ESR. Women with elevated IgA
titers presented with leukocytosis significantly more often
than those without (44%, group B+D vs. 26%, group A+C).
The largest proportion of patients with leukocytosis (52%)
was found in the group testing positively for both IgA and
IgG (group D). Although elevated concentrations of serum
CRP were observed more often in patients testing positively
for IgA (55%, group B+D) than in those with normal titers
of these antibodies (40%, group A+C), this difference turned
out to be insignificant. Also, the seroprevalence of antiChlamydia trachomatis IgG was not associated with more
frequent occurrence of elevated serum CRP.
Results of diagnostic laparoscopy in patients with/without
specific IgA (Fig. 1 and 2). Group A included a markedly larger
proportion of patients without any laparoscopic pathologies
(70%) than groups B, D (both below 10%) and C (less than
20%). Laparoscopic evidence of pelvic fluid collections and
hyperaemia was significantly more often found in patients
who tested positively for anti-Chlamydia trachomatis IgA
(60% – group B+D) than in seronegative women (25% –
group A+C). Women with and without elevated IgA titers did
not differ significantly in terms of the occurrence of pelvic
adhesions (58% – group B+D vs. 63% – group A+C) and
incidence of appendicitis (8% – group B+D vs. 16% – group
A+C). The number of patients with laparoscopic evidence
of retroperitoneal endometriosis was too small to conduct a
statistical analysis. One patient who presented with adhesions
to liver was eventually diagnosed with Fitz-Hugh-Curtis
syndrome. This patient had elevated titers of both IgA and
IgG against Chlamydia trachomatis (group D).

Figure 2. Distribution of patients from groups A, B, C and D according to
laparoscopic findings.
1 – normal laparoscopic presentation; 2 – pelvic fluid collections and hyperaemia
within the minor pelvis; 3 – pelvic adhesions; 4 – retroperitoneal endometriosis;
5 – ectopic pregnancy; 6 – appendicitis.

DISCUSSION
Elevated titers of anti-Chlamydia trachomatis antibodies were
found in 70 (39%) women from the examined group. This
proportion was larger than reported previously by Bremer
et al. [13, 14]; according to these authors, chlamydiasis was
the most common sexually-transmitted disease, present in
25% of their sample. Contrary to the presented study, the
prevalence of chlamydiasiscorrelated with the age of the
examined subjects; up to 64.3% of patients participating in
this study were not older than 26 years [13, 14].
The current analysis was based on serological testing.
However, to-date, no consensus has been reached with regards
to the preferred method to detect Chlamydia trachomatis
infection. According to Ngeow [15], the use of serological
testing should be limited solely to the cases in which cervical
swabs cannot be obtained. Rabenau et al. [16] analyzed the
results of cervical swab examination and serological testing in
314 women; while only a weak correlation was found between
the presence of active chlamydial infection and positive result
of cervical swab examination, there was a strong association
between the occurrence of infection and positive result of the
serological test. Similar findings were published by Morre
et al. [17], who determined the consistency rate of cervical
swab examination and serological testing in 1,368 patients;
the rate of Chlamydia trachomatis detection established solely
on the basis of cervical swab examination was twice lower
than in the case of serological testing. The study by Bułhak-
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Kozioł et al. [18] among patients with chlamydial cervicitis
also provided arguments in favour of serological testing.
In all patients in the presented study, final diagnosis
was established on the basis of laparoscopic examination
performed within twenty-four hours of admission.
Laparoscopy is an invasive procedure requiring general
anaesthesia, posing a risk of surgical complications and
representing a considerable economic burden. Nevertheless,
according to Soper [19], laparoscopy can be beneficial even
in patients with an already established clinical diagnosis, as
it allows objective assessment of the severity of the disease,
and thus to optimize its treatment. According to HenrySuchet and Tesquier [20] and Eschenbach et al. [21], early
surgical intervention may result in lower morbidity. Recently,
however, this approach is gaining a growing number of
opponents. The authors of a meta-analysis published in
2008 showed that early diagnostic laparoscopy does not
improve prognosis in patients with lower abdominal pain
[22]. Consequently, many researchers opt for the development
of an alternative algorithm based on laboratory, serological
and microbiological findings, or even behavioural factors,
in order to avoid laparoscopy in at least some proportion of
cases [23, 24].
Aside from serological testing in the current study, ESR,
serum CRP and WBC were also determined in the patients.
Significant relationships were found between the presence of
abnormal ESR, CRP and WBC values and elevated titers of
anti-Chlamydia trachomatis IgA, as well as an associations
between an increase in serum CRP, presence of elevated IgA
and IgG titers and PID. Association between these laboratory
parameters and PID was previously reported by other
researchers [25]. Peipert et al. [26] observed elevated ESR in
70% of patients with lower abdominal pain, increased serum
CRP in 71% and leukocytosis in 57%. However, according
to Bevan et al. [27], contrary to other sexually-transmitted
diseases, e.g. gonorrhea, Chlamydia trachomatis infection
is associated with only a slight increase in ESR, normal
concentration of CRP and lack of leukocytosis. Tikkanen
et al. [28] did not find a significant association between serum
CRP and presence of anti-Chlamydia trachomatis antibodies.
Similar findings were also reported by Karinen et al. [29].
The result of laparoscopic examination was normal in
15% of women participating in the presented study, and
most of these patients (86%) did not show elevated titers of
anti-Chlamydia trachomatis antibodies. The most common
laparoscopic pathology were pelvic adhesions, observed
in up to 65% of the examined patients. The large fraction
of women presenting with pelvic adhesions had elevated
titers of anti-Chlamydia trachomatis IgG. This observation
is consistent with the data published by other authors [30,
31]. Only one patient had adhesions to the liver and was
eventually diagnosed with the Fitz-Hugh-Curtis syndrome.
This woman had elevated titers of both IgA and IgG against
Chlamydia trachomatis. According to the literature, 30–
40% of patients may develop pelvic adhesions as an effect
of immune response to Chlamydia trachomatis infection,
resultant endothelial injury and irreversible changes, such as
cicatrization and fibrosis [32]. Bevan et al. [27] found pelvic
adhesions in 33.7% of patients with serological evidence of
Chlamydia trachomatis infection. In the study conducted
by Dabekausen et al. [33], up to 39% of patients with pelvic
pain had anti-Chlamydia trachomatis antibodies; pelvic
adhesions were found in 35% of the seropositive women

and in only 21% of the seronegative patients. Crha et al. [34]
found pelvic adhesions in 39% of laparoscopically examined
patients; up to 39.5% of these women tested positively for
anti-Chlamydia trachomatis IgG. This constitutes another
proof for an association between Chlamydia trachomatis
infection and development of pelvic adhesions.
PID was the most common preliminary diagnosis made on
admission of patients in the presented study. Laparoscopic
evidence of pelvic inflammation was found in up to 60% of
women with elevated titers of anti-Chlamydia trachomatis
IgA and in only 25% of patients without. Even a stronger
association between seroprevalence of anti-Chlamydia
trachomatis antibodies and presence of PID was reported
by Simms et al. [35]. According to these authors, up to 77%
of patients with elevated titers of anti-Chlamydiatrachomatis
IgA and IgG presented with adnexitis. Petersen et al. [32]
also found serological evidence of chlamydiasis in 34.8%
of patients with PID. According to Vidhani et al. [36],
serological testing should be a vital component of differential
diagnosis in patients with suspected pelvic pathologies. The
latter authors detected elevated titers of anti-Chlamydia
trachomatis antibodies in up to 82.7% of their patients with
laparoscopically confirmed PID [36]. In the study conducted
by Puolakkainen et al. [37], chlamydiasis was eventually
diagnosed in 73% of women with PID. The observations of the
authors of the presented study and previously published data
imply that laparoscopic evidence of pelvic fluid collections
and hyperaemia, elevated WBC and ESR, correlate with
the positive result of serological testing for Chlamydia
trachomatis infection. This, in turn, suggests that laparoscopy
could be avoided in at least some patients with evident clinical
symptoms of PID, elevated WBC and ESR, and presence of
specific IgA.
A potential association between Chlamydia trachomatis
infection and endometriosis is a matter of ongoing discussion.
Endometriosis was found in 9.7% of patients in the current
study. According to Kligman et al. [38], up to 10% of women
with endometriosis may test positively for anti-Chlamydia
trachomatis antibodies. Higher prevalence of endometriosis
among patients with past or present history of Chlamydia
trachomatis infection was also reported by Heinonen and
Leinonen [39]. However, in the study conducted by Debattista
et al. [30], endometriosis was present in 29% and 40.5% of
seropositive and seronegative patients, respectively.
Another important issue is the risk of ectopic pregnancy
resulting from the formation of post-inflammatory adhesions
within the uterine tubes of patients with chlamydiasis.
Sharma et al. [40] found anti-Chlamydia trachomatis IgG
in up to 50% of women with a history of ectopic pregnancy.
The current study included seven patients in whom ectopic
pregnancy was eventually identified as the cause of lower
abdominal pain. The proportion of ectopic pregnancies in
the subset of patients testing positively for anti-Chlamydia
trachomatis IgA was slightly higher than in those without
serological evidence the infection (4.88% vs. 3.47%).
CONCLUSIONS
Serological examination for Chlamydia trachomatis is helpful
in the evaluation of patients with suspected pelvic infection,
adding considerably to the results of laboratory testing (ESR,
CRP, WBC). Elevated titers of anti-Chlamydia trachomatis
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antibodies are frequently associated with laparoscopic
evidence of pelvic adhesions and inflammation.
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