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Introduction The aim of the study was to evaluate the frequency of occurrence of Chlamydia trachomatis 
(C.t.) DNA in the prostate material in the group of individuals with the chronic prostatitis.
Material and methods The study included 65 males aged between 47 and 68 years of age, reporting for 
transrectal prostate biopsy because of the elevated serum prostate-specific antigen concentration and/or 
abnormalities detected in prostate palpation per rectum. The urethral smear collection was performed  
in all the patients in order to detect C.t. DNA. After that, the transrectal prostate biopsy was performed 
(histopathology tests, C.t. DNA). Additionally, the levels of anti-C.t. IgG antibodies and anti-C.t. IgA anti-
bodies were checked in the serum. The DNA isolation from prostate specimens was conducted with the 
use of the Chelex method, while the C.t. DNA detection – with the ligase chain reaction. Specific antibod-
ies were detected with the use of the ELISA method.
Results C.t. DNA in the prostate gland was found in 7 out of 65 men (10.8%). In urethral smear, C.t. was 
found in none of the individuals. Anti-C.t. IgA antibodies were detected in the serum of 16/65 (24.6%), 
while anti-C.t. IgG antibodies in 6/65 (9.2%) of the examined males. IgA antibodies were found  
in two and IgG in one out of the 7 men who had C.t. infection in the prostate.
Conclusions The presence of C.t. DNA in the prostate gland may be indicative of the role of chlamydia  
in the development of chronic prostatitis.
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gland, which is manifested by the presence of micro-
organisms and leukocytes in EPS (expressed pros-
tatic secretion) in the sample of urine collected after 
a massage or in semen. Despite a variety of research 
techniques, the etiologic factor is rarely detected 
[4]. One of the microorganisms that may play a role  
in etiopathogenesis of chronic prostatitis is Chlamyd-
ia trachomatis, a Gram-negative bacteria, having 
a characteristic intracellular growth cycle [5, 6, 7].  
A special feature shown by the Chlamydiae is the 
ability to survive in host cells, which leads to occult 

INTRODUCTION

Chronic prostatitis is the most common urological 
disorder diagnosed in men younger than 50 years of 
age, and the third most common in older men [1, 2]. 
The frequency of this disease in the general popu-
lation is estimated at 5–8.8% [1, 3]. The etiology, 
pathogenesis and pathophysiology of inflammatory 
conditions of the prostate gland remain unknown 
in the majority of cases [2, 4]. In some individuals, 
there is an accompanying infection of the prostate 
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or chronic inflammatory conditions [8]. Strains of 
oculogenital (D-K) Chlamydia trachomatis in males 
cause urethritis, conjunctivitis, acute epididymitis, 
epididymo-orchitis, reactive arthropathy and may 
also lead to fertility impairment [9–13]. The contribu-
tion of these bacteria to the etiology of chronic pros-
tatitis has been the subject of numerous discussions 
and controversies for many years [2, 14]. Worldwide 
research provides very few reports on Chlamydia 
detection in prostate tissues, whilst in Poland such 
research has not been carried out yet [15]. 
The aim of this work was to evaluate the occurrence 
of genetic material of Chlamydia trachomatis col-
lected by the transrectal biopsy in the prostate gland  
in the group of men with chronic prostatitis.

MATERIAL AND METHODS

Patients

The study included 65 men aged between 47 and  
68 years of age (the average 60), the patients of the 
Department of Oncology and General Urology of The 
Jędrzej Śniadecki Memorial Integrated Hospital, 
Białystok. The patients were referred for the pros-
tate core biopsy due to the elevated serum prostate-
specific antigen (PSA) concentration – over 4 ng/ml 
and/or abnormalities in the rectal palpation of the 
prostate gland.
The further tests included only sexually active men 
with the diagnosed prostatitis and excluded prostate 
cancer based on histopathology (H-P) tests. Patients 
with the history of anal intercourses were excluded 
from the examination. The patients, who were quali-
fied to the study group did not use any antibiotics or 
other chemotherapeutics within 3 months after the 
biopsy. None of the men in the study reported Chla-
mydia trachomatis infection. 
The thorough medical history of the participants  
of the study was taken with reference to the course, 
nature, duration of the symptoms and the applied 
treatment. Most often, the patients complained 
about the symptoms connected with the phase  
of urine accumulation: nycturia, daytime pollaki-
uria, urinary urgency and painful urination. They 
did not tend to complain much about the symptoms, 
connected with the inflammatory syndromes of the 
prostate, such as testicle pain or pain in the groin  
or crotch, lower abdomen pain or other disfunctions 
of the genital system. In physical examination special 
attention was paid to the condition of the external 
urogenital organs, the prostate, groin and abdomen. 
Each patient underwent per-rectum examination 
to evaluate the condition of the prostate gland and 
tightness of the external sphincter. 

The first stage of the study involved the smear col-
lection from the urethra after at least 3 hours from  
the last urination in order to detect Chlamydia tra-
chomatis DNA. The urethral material was collected 
with the use of sterile dacron tip swabs (LCx STD 
Swab Specimen Collection System) which were in-
serted at the depth of 2–3 cm with a few circular 
motions performed to obtain more epithelial cells. 
The material was placed in a portable container and 
stored at the temperature of -70°C. After that, blood 
samples were taken from the participants of the 
study in order to check the anti - Chlamydia tracho-
matis IgG and IgA levels.
During the consecutive steps, transrectal core pros-
tate biopsy was carried out under ultrasonography 
control with TOSHIBA CAPASEE equipped with  
a rectal probe with a linear transducer of 5.0 MHz 
frequency and a biopsy guide. The tissue samples 
were collected with automatic biopsy apparatus 
Magnum by BARD, equipped with sterile core biop-
sy needles 18 G. The collected tissues were used for 
histopathology tests and detection of the presence  
of Chlamydia trachomatis DNA. Therefore, the tis-
sue sections of approximately 22 mm were placed in 
vials containing buffered formalin (H-P tests) and 
in Eppendorf probes (Chlamydia trachomatis DNA) 
and stored at the temperature of -70°C.
The control group, in the case of the urethra mate-
rial collected for the detection of Chlamydia tracho-
matis infections, comprised 100 male patients aged 
between 22 and 68 years of age with no urogenital 
signs or symptoms. The participants were randomly 
selected from among the patients who registered  
to the urology outpatient clinic. The control group 
for checking the levels of the anti- Chlamydia tra-
chomatis IgG antibodies comprised 103 men aged 
between 17–50, and for the anti- Chlamydia tracho-
matis IgA antibodies – 85 men aged between 40–60. 
The men in the control group for serological tests 
were blood donors and did not report any symptoms 
of genito-urinary diseases. 
The patients who were diagnosed positive for the 
Chlamydia trachomatis infection underwent the 
21-day-period of doxycycline antibiotic treatment, 
which also covered their sexual partners.

Methods

The DNA isolation from prostate specimens was 
performed at the Department of Forensic Medicine 
of Medical University of Białystok with the Chelex 
method [16]. The diagnostics of Chlamydia tracho-
matis infection involved the ligase chain reaction 
(LCR) with the use of a reagent set and an Abbott 
apparatus (Abbott LCx) [17]. Detection of Chlamyd-
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ia trachomatis DNA was carried out in the Center 
for STD Research and Diagnostics in Białystok.
The levels of the specific IgA and IgG antibodies  
in serum were checked with the use of the ELISA 
method and the Trinity Biotech CaptiaTM Chlamyd-
ia IgA and the CaptiaTM Chlamydia IgG tests. The 
antigen used by the Trinity Biotech was the LPS 
LGV II biotype. The levels of the anti-Chlamydia 
trachomatis IgG and IgA antibodies were checked 
in accordance with the producer’s instruction. The 
IgA and IgG levels of 1.1 and above were considered 
positive, the levels of 0.91–1.09 were interpreted  
as doubtful and of 0.9 and below were negative.  
In the study, the results of 1.1–2.0 were considered 
weakly positive (+), of 2.1–3.0 were viewed as posi-
tive (++) and the results of >3.0 as highly positive 
(+++).
The statistical analysis was performed with the Fish-
er’s exact test and Fisher-Freeman-Halton’s test. 
The difference was considered statistically signifi-
cant at p lower or equal to 0.05.
The study was approved by Bioethics Committee  
of Medical Academy of Białystok no R-I-003/21/2002 
from 01. 02. 2002. a biopsy guide. 

RESULTS

The Chlamydia trachomatis DNA in prostate tissues 
was detected in 7 patients out of 65, which accounted 
for 10.8% of all the participants (Figure 1). No Chla-
mydia trachomatis infection was found in the ure-
thral samples in 65 examined patients. In the con-
trol group, the Chlamydia infection was detected in 
the urethral swabs in 2 out of 100 individuals, which 
amounted to 2% (p = 0.5) (Figure 2). 
The anti- Chlamydia trachomatis IgA antibodies 
were identified in 16 out of 65 patients (24.6%), 
against 3 in 85 individuals (3.5%) (p = 0.0001) in 
the control group (Figure 3). Among the 16 patients 
with the specific IgA antibodies detected in serum, 
2 (12.5%) had the Chlamydia trachomatis prostate 
infection (Table 1). 
The anti-Chlamydia trachomatis IgG antibodies 
were found in 6 out of 65 patients (9.2%), against 
6 out of 103 (5.8%) (p = 0.540) in the control group 
(Figure 4). Among the 6 patients with the specific 
IgG antibodies detected in serum, one (16.7%) had  
a chlamydial infection of the prostate tissue (Table 2). 
In the group of 18 patients with the serological symp-
toms of chlamydial infection in serum only 4 (22.2%) 
were found to have the co-occurrence of antibodies 
of both classes of immunoglobulins (Table 3 and 4). 
Table 5 presents the results of direct and serologi-
cal tests of the patients’ serum identified to have the 
Chlamydia trachomatis DNA in the prostate tissue. 

Figure 1. Detection of the Chlamydia trachomatis DNA in the 
prostate gland tissue in the examined patients (n = 65).

Figure 2. Detection of Chlamydia trachomatis in the urethral 
smear in both the study (n = 65) and control (n = 100) groups.

Figure 3. Occurrence of anti-Chlamydia trachomatis IgA anti-
bodies in serum in both the study (n = 65) and control (n = 85) 
groups. 

None of the 7 men was diagnosed with the chlamyd-
ial infection of the urethra, while specific IgA anti-
bodies were found in two and IgG antibodies in one 
of them. 
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DISCUSSION

Prostatitis poses a great challenge to both patients 
and health professionals. Despite its high incidence 
and significant negative impact on quality of pa-
tients’ lives, little is known about its etiology and, 
therefore, face great difficulties in both diagnosing 
and providing effective treatment of the disease  
[2, 4]. Similarly, we have little data on the natural 
history of the prostatitis development as well as on 
the factors causing the change of incidental acute 
pelvic pain syndromes into chronic ones. It has been 
shown in rodent models that Chlamydia may per-
sist in the prostate gland, avoiding the host immune 
system [8]. In the case of over 90% of patients, the 
etiology of prostatitis remains unknown [1, 4, 18]. 
The role of Chlamydia trachomatis in this disorder  
is still the subject of numerous discussions [2]. One 
of the factors leading to this situation is diagnostic 

Table 4. Occurrence of anti-Chlamydia trachomatis IgA and 
IgG antibodies in the serum of the examined patients with 
titers (n = 18)

Table 5. Comparison of the results of the direct examination 
patients and the serology patients with the Chlamydia tracho-
matis infection in the prostate (n = 7)

Patient
anti-Chlamydia trachomatis antibodies
IgA (titre) IgG (titre)

1 + (1.71) -
2 + (1.36) -
3 - + (1.11)
4 + (1.21) -
5 + (1.15) -
6 - + (1.2)
7 + (1.22) -
8 + (1.16) ++ (2.5)
9 + (1.49) -
10 + (1.22) -
11 + (1.93) -
12 + (1.48) ++ (2.14)
13 +++ (6.1) +++ (3.06)
14 + (1.14) -
15 +++ (4.24) +++ (3.23)
16 ++ (2.06) -
17 + (1.19) -
18 + (1.17) -

Patient
DNA Chlamydia  

trachomatis
anti-Chlamydia  

trachomatis antibodies
Urethra Prostate gland IgA IgG

1 (-) (+) (-) (-)
2 (-) (+) (-) (-)
3 (-) (+) (-) (-)
4 (-) (+) (-) (-)
5 (-) (+) (+) 1.93 (-)
6 (-) (+) (+) 1.48 (++) 2.14
7 (-) (+) (-)

Table 1. Co-occurrence of specific IgA antibodies in the serum 
of the examined patients with the Chlamydia trachomatis 
infection of the prostate gland tissues (n = 65)

Table 2. Co-occurrence of specific IgG antibodies in the serum 
of the examined patients with the Chlamydia trachomatis 
infection of the prostate gland tissues (n = 65)

Table 3. Co-occurrence of anti-Chlamydia trachomatis anti-
bodies in the serum, depending on the class of immunoglobu-
lins (IgA and IgG) (n = 65) 

Prostate gland tissues
anti-Chlamydia trachomatis IgA antibodies 

(+) (-)
n % n %

Chlamydia trachomatis (+) 2 12.5 5 10.2

Chlamydia trachomatis (-) 14 87.5 44 89.8

Total 16 100 49 100

 Prostate gland tissues
anti-Chlamydia trachomatis IgG antibodies

(+) (-)
n % n %

Chlamydia trachomatis (+) 1 16.7 6 10.2

Chlamydia trachomatis (-) 5 83.3 53 89.8

Total 6 100 59 100

anti-Chlamydia trachomatis 
IgG antibodies 

anti-Chlamydia trachomatis IgA antibodies
(+) (-) total

(+) 4 2 6

(-) 12 47 59

Total 16 49 65

Figure 4. Occurrence of anti-Chlamydia trachomatis IgG anti-
bodies in serum in both the study (n = 65) and control (n = 103) 
groups. 
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tients) [22, 27]. Dan et al. examined 100 men with 
no symptoms of urethra and prostate inflammation 
and found Chlamydia in 3 (3%) of individuals in the 
tissue samples collected by the transurethral resec-
tion of the prostate [31]. In one of those individuals, 
the authors observed a non-specific inflammatory 
condition. They imply that the inflammation caused 
by Chlamydia may have an asymptomatic course  
for many years. The culture method was also used 
by Berger et al. [36] and Lee et al. [37], who detect-
ed Chlamydia in the biopsy material in 1 out of 88 
and 1 out of 60 patients, respectively. Lee et al. ob-
served a Chlamydia infection in one patient from the 
control group while the results in the study group  
(120 persons) were negative [37]. Shurbaji et al. 
showed Chlamydia presence in the tissues collect-
ed by the prostate resection in 5 out of 16 patients 
(31.3%), while Kobayashi et al. – in one man tested 
by the prostate biopsy [24, 33]. In both studies, the 
immunoperoxidase method was used to detect the 
Chlamydia infection. 
Other studies involved an in-situ hybridization 
method [26, 29]. Maruta et al. found a Chlamydia in-
fection in the biopsy material in 2 out of 7 examined 
patients (28.6%) [26]. According to other authors, the 
Chlamydia DNA was detected in the prostate resec-
tion material, in 7/23 (30.4%) [29], 3/11 (27.3%) [32], 
9/20 (45%) [30] and 4/10 (40%) men [34]. Krieger  
et al. examined the highest number of patients – 135 
individuals with chronic prostatitis. The Chlamydia 
infection in the biopsy material was found in 4 men 
[23]. The samples were collected by the transperineal 
prostate biopsy, while the studies involved the poly-
merase chain reaction. The Chlamydia trachomatis 
infection had an isolated nature in 3 cases, while  
it co-existed with the Mycoplasma genital infection 
in 1 patient.
In our study, no case of a Chlamydia infection was 
found in the urethral epithelium in the tested ma-
terial of the 65 examined individuals. The infection 
with Chlamydia trachomatis DNA in the prostate tis-
sue was observed in 7 men, in that case the prostate 
alone was infected. No possibility of contamination 
with the urethral epithelium microorganisms was 
present in the conducted research, since the samples 
were collected by the rectal biopsy of the prostate. 
According to many authors, credibility of the posi-
tive results of bacteriological tests of the prostate 
samples is doubtful [20, 38]. In the case of pros-
tate discharge collected after a prostate massage,  
the contamination is related to the expressed pros-
tatic secretions (EPS) crossing through the urethra 
and thus, a secondary infection by the material 
from the urethra epithelium. During the transrec-
tal biopsy or the prostate gland resection (TURP  

difficulties of Chlamydia infection, namely – obtain-
ing the proper testing material as well as the choice 
of method for detecting these microorganisms. An in-
troduction of molecular methods (PCR, LCR) for the 
detection of Chlamydia trachomatis infection provid-
ed a wider range of diagnostic possibilities of prosta-
titis syndromes [15, 19]. The difficulty in detecting 
Chlamydia trachomatis in the prostate gland with 
non-molecular methods may result from, among oth-
ers, the presence of the prostate antibacterial factor 
in semen, discharge and prostate tissues, which in-
hibits the growth of Chlamydia but does not impede 
other bacteria (Escherichia coli, Mycoplasma) [20]. 
In the study, the tissue samples collected by the rec-
tal biopsy were used for the diagnostics of Chlamydia 
infections in the course of acute prostatitis. Also, the 
urethral smear collection was performed, which al-
lowed to exclude the possibility of contamination 
with microorganisms from the urethral epithelium. 
The study included only heterosexual patients in or-
der to exclude the possibility of infecting with the 
material from the rectal epithelium. A rectal infec-
tion in men develops as a result of an anal intercourse 
[21]. In our study, Chlamydia trachomatis infections 
were detected with the amplification method, which 
is currently regarded to as a ‘golden mean’ in the 
diagnostics of chlamydia infections. 
According to the presented study, the presence  
of Chlamydia trachomatis DNA in prostate tissues 
was observed in 7 out of 65 examined male patients, 
which accounted for 10.8%. As no similar studies 
have been carried out in Poland so far, it is impos-
sible to compare the outcomes of the present study 
to the national ones on the subject. 
Few reports on detecting Chlamydia infections in the 
prostate gland can be found in the literature world-
wide. The results obtained by the authors may dif-
fer from other reports due to, among others, the use  
of different methods in collecting the study material, 
the choice of diagnostic methods as well as the se-
lection of the study group. The number of patients 
undergoing different examinations was varied and 
ranged from 6 [22] to 135 [23]. Among a dozen or 
so reports on Chlamydia detection in the prostate 
gland, in 7 cases the samples were collected by the 
transperineal or transrectal prostate biopsy [22–
28], while in 6 cases by the transurethral resection  
of the prostate (TURP) or prostatectomy [29–34]. 
The culture method as a diagnostic method was used 
in 5 studies [22, 27, 28, 31, 35], out of which in 2  
[28, 35] no Chlamydia presence in the prostate 
gland was found. Poletti et al. and Kojima et al. ob-
served Chlamydia trachomatis infection in the group  
of 33.3% of the examined individuals (Poletti et al. 
in 10 out of 30, while Kojima et al. in 2 out of 6 pa-
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LCR after the biopsy as well as after the urinalysis. 
Moreover, IgG should not be considered as a marker  
of the present chlamydial infection, while IgA  
– could [41]. The discrepancies could have also been 
caused by a variety of the applied diagnostic meth-
ods or a group selection method. Our present re-
search shows that the presence of Chlamydia in the 
prostate is not always accompanied by the appear-
ance of specific antibodies in the serum. Therefore, 
the diagnosis may not be based on the results of the 
serological tests only. 

CONCLUSIONS

The following conclusions have been drawn on the 
basis of the obtained outcomes:
1.	 The presence of Chlamydia trachomatis DNA  

in the prostate gland tissue may be indicative  
of the etiopathogenetic role of chlamydia in the 
development of the chronic prostatitis.

2.	 The urethral samples are not a reliable mate-
rial for the diagnosis of the chlamydial infection  
in the chronic prostatitis. A direct examination  
of the urethra in the case of a Chlamydia prostate 
infection shows a limited diagnostic value. 

3.	 There was no correlation observed between the 
presence of the chlamydial DNA in the prostate 
and the serological test results.

4.	 The role of the Chlamydia trachomatis infection 
should be considered in microbiological diagnos-
tics of the chronic prostatitis.

Conflicts of interest
The authors declare no conflicts of interest.

or surgery) the contamination with the material 
from the prostate part of the urethra is possible  
[20, 38]. According to Wagenlehner et al. only the 
transperineal biopsy of peripheral prostate lobes ex-
cludes the possibility of contamination [38]. The bi-
opsy is also related to as a possibility of overlooking 
an inflammatory prostate lesion in the case of the 
focal nature of prostatitis [22].
In the aforementioned reports on Chlamydia de-
tection in the prostate tissue, the authors applied 
various techniques of material collection. The tran-
srectal prostate biopsy was performed by Poletti  
et al. [27], while the transperineal biopsy by, among 
others, Doble et al. [35], Berger et al. [36], and Lee  
et al. [37]. Also, the transurethral resection of the 
prostate was performed [30, 31], as well as tissue re-
moval during the open surgical procedure [30, 34].
The specific anti-chlamydial IgA antibodies in the 
serum of the study group were detected more fre-
quently (24.6%) than IgG (9.2%). The two patients 
with identified specific IgA antibodies and one with 
IgG were also diagnosed with Chlamydia in the 
prostate tissue. Only 4/18 (22.2%) of the patients 
were identified to have the co-occurrence of anti-
bodies of both classes in the serum. The specific 
anti-Chlamydia trachomatis antibodies were de-
tected by inter alia Motrich et al. (IgA – 2.5%, IgG 
– 15%) and Mazzoli et.al (IgA – 36%, IgG – 42%) 
[39, 40]. The infection spread into the prostate from 
urethra, thereby chlamydial prostatitis should be 
considered as a complication of the chlamydial ure-
thritis that had not been totally cured before. This 
may explain the mismatch between the serological 
results (IgG especially) and the results obtained by 
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