
ABSTRACT

Objective: To investigate the category 2 frequency and microorganism distribution of patients diagnosed with chronic prostatitis in a Turkish 
population.

Methods: Data of 3200 patients diagnosed with chronic prostatitis in the urology outpatient clinic between 2009 and 2014 were retrospectively 
reviewed. The symptom scores were calculated considering the National Institutes of Health-Chronic Prostatitis Symptom Index (NIH-CPSI) 
according to pain (0-21 points), quality of life (0-12 points), and urinary (0-10 points) subdomains to a total score of 0-43 points. All patients were 
checked for symptoms, urinalysis, expressed prostatic secretion (EPS), or urine after prostatic massage (VB3) culture and PCR (Polymerase Chain 
Reaction) of EPS or VB3 for Chlamydia trachomatis, Ureaplasma urealyticum, Mycoplasma hominis, Mycoplasma genitalium, and Trichomonas 
vaginalis.

Results: The mean age of the patients was calculated as 37.7±7.4 (range 22-65) years. The average of total NIH-CPSI score was determined 
as 9.08 (range 1-40). In 223 of 3200 patients, positive culture and/or PCR results were observed. The results were as follows: E. coli 27 (12.1%), 
E. faecalis 18 (8.1%), S. epidermidis 15 (6.7%), S. haemolyticus 10 (4.5%), S. aureus 5 (2.2%), S. agalactiae 4 (1.8%), Pseudomonas 3 (1.3%), C. 
trachomatis 24 (10.8%), U. urealyticum 95 (42.6%), M. genitalium 6 (2.7%), M. hominis 14 (6.3%), and T. vaginalis 2 (0.9%).

Conclusion: In a Turkish population, category 2 patients constitute 7% of all chronic prostatitis patients. This ratio is consistent with the NIH 
classification of prostatitis data, but it differs etiologically with U. urealyticum, E. coli, and C. trachomatis being the most proliferated pathogens 
in our study.
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INTRODUCTION

Prostatitis has been identified as a disease that is proven by mi-
croscopy and culture of expressed prostatic secretion (EPS) (1). 
And according to Meares and Stamey (2), it is diagnosed with 
clinical symptoms and findings. In the United States, 8% of the 
patients who are referred to the urology clinics receive a prostati-
tis diagnosis (3). Many studies have revealed the risk factors that 
increase the prevalence of recurrent prostatitis, such as lifestyle, 
diet, cigarettes, and gastrointestinal-anorectal diseases (4, 5). 
The term “prostatitis syndrome” covers the conditions that af-
fect the prostate together with sexual function disorders, clinical 
urethral symptoms, prostatic symptoms, and other symptoms (6). 
Symptoms are defined according to their duration as acute or, in 
case of continuation for at least 3 months, chronic prostatitis (6). 
The classification of prostatitis depends on the patient’s clinical 
complaints or the presence of bacteria or leukocytes in the EPS 

(7). The National Institutes of Health (NIH) categorizes prostatitis 
syndrome into four different types: Type 1: acute bacterial pros-
tatitis, Type 2: chronic bacterial prostatitis (CBP), Type 3: chronic 
non-bacterial prostatitis or chronic pelvic pain syndrome (CPPS), 
and Type 4: asymptomatic inflammatory prostatitis (1).

Chronic bacterial prostatitis has been reported in 3%-10% accord-
ing to the NIH classification of prostatitis data (8). It is the most 
prevalent urologic disease in men <50 years and the third most 
prevalent urologic disease in men >50 years after benign prostate 
hyperplasia and prostate cancer (9). However, there are just a few 
studies in which the factors that cause CBP are examined.

The aim of the present study was to research the frequency of 
category 2 of chronic prostatitis patients (CBP) in a Turkish so-
ciety and the distribution of agents that play a role in patients’ 
etiology.
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METHODS

Between 2009 and 2014, data of 3200 patients applying to the 
urology outpatient clinic who received a CBP diagnosis were 
retrospectively examined. All patients gave written consent, and 
the study was conducted in accordance with the Declaration of 
Helsinki.

Inclusion criteria were the presence of symptoms related to 
chronic prostatitis for at least 3 months according to the NIH clas-
sification guidelines and a positive Meares and Stamey (M&S) (2) 
four-glass test (10). We used the term positive M&S test for all 
tests in which bacterial load in EPS or in post-prostate massage 
urine (VB3) is at least 1000 colony-forming units per milliliter and 
at least 10 times higher than in the first void early morning urine 
(VB1) and midstream urine (VB2). All patients were symptomatic 
according to the Italian version of the NIH-Chronic Prostatitis 
Symptom Index (CPSI) with a cut-off for symptomatic CBP of 
15. Patients <18 years; affected by major concomitant diseases; 
with urethral strictures, acute urethritis with urethral discharge, or 
neurological bladder voiding disturbances were excluded (11). 
Furthermore, all patients positive to cytological urine analysis or 
who had previously undergone prostate surgery or who had un-
dergone antibiotics for 4 weeks prior to the study were also ex-
cluded. All patients with more than one isolated bacteria or posi-
tive to tests for Chlamydia trachomatis, Trichomonas vaginalis, 
Mycoplasma genitalium, Neisseria gonorrhoeae, herpes simplex 
virus, and human papillomavirus were also excluded. Moreover, 
in order to exclude all patients with urethritis resulting from C. 
trachomatis infections, each patient underwent a urethral swab.

The symptom scores of all the patients were calculated out of 
a total of 43 points, considering the NIH-CPSI according to the 
subgroups of pain (0-21 points), quality of life (0-12 points), and 
urinary symptoms (0-10 points). Patients were separated into 
three groups according to their symptom scores on the NIH-CPSI 
index as severe (>29), moderate (16-29), and mild dysfunction (0-
15).

The four-glass test was implemented on patients who were 
likely to have CP/CPPS to localize the lower urinary tract infec-
tions. Specimens were acquired in the shape of: (1) the VB1 (first 
voided urine) that is approximately 10 ml and is used to provide 
information about urethral colonization, (2) the VB2 (midstream 
urine) that is used for middle and late sampling, (3) the EPS that 
expresses prostate secretion, and (4) the VB3 that is the first 10 ml 
of urine obtained after a prostate massage.

The four-glass test specimens were evaluated using direct mi-
croscopy and standard microbiological methods (Blood Agar 
and MacConkey Agar), and the PCR was also analyzed using the 
EPS or VB3 sample.

RESULTS

The average age of the patients was calculated as 37.7±7.4 (dis-
tribution of 22-65) years. The average of total NIH-CPSI score 
was calculated as 9.08 (distribution of 1-40) according to the sub-
groups of pain (0-21 points), quality of life (0-12 points), and uri-
nary symptoms (0-10 points) (Table 1).

The NIH-CPSI severity was categorized as mild (0-15 points), 

moderate (16-29 points), and severe (>29 points) dysfunction 
with 134 (60%), 67 (30%), and 22 (10%) patients in each group, re-
spectively. According to that, the frequency of chronic prostatitis 
category 2 was calculated as 7%.

Of the 3200 patients who were retrospectively scanned with cell 
culture and/or PCR method, reproduction and/or affirmative test 
results were determined in 223 of them. The ranking and distri-
bution of pathogens, which were reproduced and/or whose PCR 
analysis was positive, have been summarized in Table 2 accord-
ing to all acquired results.

DISCUSSION

Chronic bacterial prostatitis is responsible for 3%-4% of all cases 
of prostatitis (12). Together with Escherichia coli, which is the 
most important etiological factor, it was identified that Gram-
positive microorganisms, such as Staphylococcus saprophyticus, 
Staphylococcus aureus, Staphylococcus epidermidis, U. urealyti-
cum, and C. trachomatis, also played a role in the etiology (12). 
As a result of medical history and physical examination, if pros-
tatitis is suspected, the four-glass test as defined by Meares and 
Stamey (2) has become the gold standard test for diagnosis (13). 
Owing to patients’ discomfort and the strength of its clinical ap-
plication, Nickel et al. (14) revealed a simpler two-glass scanning 
test to evaluate inflammation and infection, in which the prostatic 
fluid was collected before and after the prostatic massage.

In a study by Lobel and Rodriquez (15), pathogenic microorgan-
isms related to possible prostatitis were separated into five cate-
gories and identified as: (1) prostate pathogens that are commonly 
accepted, including Gram-negative bacteria: Enterobacteriaceae 
(e.g., Escherichia, Klebsiella, and Pseudomonas); (2) possible pros-
tate pathogens, including Gram-positive bacteria (e.g., Enterococ-
cus and Staphylococcus); (3) possible prostate pathogens, such 
as coagulase-negative Staphylococcus, Chlamydia, Mycoplasma, 
anaerobic bacteria, yeast (Candida), and Trichomonas; (4) com-
monly known extraprostatic pathogens, such as Lactobacillus and 
Corynebacterium; and (5) biofilms, viruses, and cell wall deficient 
bacteria which cannot be reproduced in cultures.

In another study, based on 332 patients diagnosed with CBP, 
the two most identified agents in the EPS culture of 23 (44.3%) 
cases were Enterococcus faecalis and E. coli which was similar to 
our study (16). Despite that, the proportional excess of bacteria, 
which were reproduced in the cell culture, and the determination 
of a high ratio of E. faecalis are becoming dissimilar.

Ouzounova-Raykova et al. (17) examined the EPS of 98 patients 
between the ages of 23 and 66 years, where C. trachomatis posi-
tivity was found in three PCR analyzed samples, in which mean-
while cell culture positivity was determined in two of these three 
samples. They reported that PCR analysis, in the determination 
of C. trachomatis as a CBP factor, is a more sensitive method 
than cell culture. Despite the view being supported that PCR is a 
more sensitive method, our study, which had the same average 
of age, differed with a higher detection rate of 10.8%. Neverthe-
less, many studies have revealed that the PCR method is at a high 
sensitivity for C. trachomatis (18).

In different studies that examined the factors causing CBP, it has 
been proven that Mycoplasma similar to Ureaplasma spp., Myco-
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plasma hominis, and M. genitalium actually colonize the genital 
system (19, 20). For this reason, M. hominis has been reported 
to be much rarer causing genitourinary system infections in men 
than women based on anatomic adjacency (18). With the deter-
mination of M. hominis in only 14 (6.3%) and Mycoplasma genita-
lium in 6 (2.7%) of 139 patients diagnosed with chronic prostatitis, 
these findings were supported by our own PCR results.

Genital system colonization in both sexes for U. urealyticum is 
common, but the prevalence identified in the EPS sample has 
been reported to be between 10% and 40% (21). In addition, in 
different studies, it has been shown that CBP caused by U. urea-
lyticum is frequently identified as asymptomatic (20, 22). Despite 
this, we observed that most of the U. urealyticum cases of our 
study were symptomatic with multilevels and varieties and dif-
fered with a high determination ratio of 42.6% in CBP.

In another study that included 105 patients in which hospital-
acquired pathogens of prostatitis were researched, culture posi-
tivity and PCR positivity were 12 (11%) and 37 (35%) cases, re-
spectively. According to the culture results, the most frequently 
identified pathogens were E. coli with 48%, E. faecium with 20%, 
and S. epidermidis and S. haemolyticus with 13%, which revealed 
equivalent results with our study. However, considering PCR re-

sults when our study, which is community-acquired (outpatient 
clinic patients), is compared with this hospital-acquired study, 
it was observed that all pathogens except U. urealyticum were 
detected at higher ratios (8). This gives rise to the thought that 
in hospital-acquired prostatitis different to community-acquired 
disease, intracellular agents may be observed more frequently, 
which reveals the importance of PCR analysis, relative to this.

CONCLUSION

In a Turkish population, category 2 patients constitute 7% of all 
chronic prostatitis patients which is consistent with the NIH classifi-
cation of prostatitis data. However, there are significant differences 
with the frequency and distribution of reproduced pathogens.
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		  No.	 Percentage 
	 Pathogen	 (n)	 (%)

	 Escherichia coli	 27	 12.1

	 Enterococcus faecalis	 18	 8.1

	 Staphylococcus epidermidis	 15	 6.7

	 Staphylococcus haemolyticus	 10	 4.5

	 Staphylococcus aureus	 5	 2.2

	 Streptococcus agalactiae	 4	 1.8

	 Pseudomonas	 3	 1.3

	 Trichomonas vaginalis	 2	 0.9

	 Chlamydia trachomatis	 24	 10.8

	 Ureaplasma urealyticum	 95	 42.6

	 Mycoplasma genitalium	 6	 2.7

	 Mycoplasma hominis	 14	 6.3

PCR: polymerase chain reaction

Table 2. Ranking and distribution of pathogens reproducing 
in the cell culture and/or are PCR positive
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