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Abstract: Introduction: Atypical infections are often considered as a potential etiology for men with chronic prostati-
tis/chronic pelvic pain syndrome (CP/CPPS). We aimed to describe the prevalence of atypical infections in this
patient population to inform clinical management for male patients complaining of pelvic pain. Methods:We
retrospectively reviewed patients at a single center from January 2016 to January 2019. We included patients
with CP/CPPS Type III diagnosed with pelvic or genital pain in the absence of bacterial infection. All patients
underwent an atypical infection panel. The primary outcome measure was the presence of any atypical infec-
tion. Results: In total, 345 patients met the inclusion criteria. Of those, 9/345 (2.6%) had an atypical infection
(5 mycoplasma and 4 ureaplasma). The mean age of patients with positive atypical infections was 34 compared
to the overall study population (44 years, P=0.01). Two patients with atypical infections were also followed for
infertility. Urinalysis was available for 6 of the 9 patients with positive atypical infection: 50% (3 out of 6) were
normal and 50% (3 out of 6) had >5 WBC/hpf. Symptoms resolved in 66% (2 out of 3) of the patients with pos-
itive atypical infection with available follow-up data. Conclusions: Atypical infectious agents were uncommon
causes of CP/CPPS. Screening for atypical microbes such as chlamydia, ureaplasma, or mycoplasma may not be
necessary for male patients complaining of pelvic or genital pain.
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1. Introduction prostate massage) and type IIIB (absence of leukocytes) (3).
CPPS is characterized by chronic pelvic pain with symptoms
Prostatitis accounts for 8% of all urological visits and 1% of of prostate inflammation lasting for at least three months, in
the absence of detectable pathogenic bacteria. It can cause
a wide variety of symptoms related to pain, urinary function,
quality of life, and sexual dysfunction. CPPS is a common

condition in urology and is diagnosed in approximately 90%

all primary care visits (1). Approximately one in two men
will experience some form of prostatitis in their lifetime (2).
Prostatitis has been difficult to treat because of its histori-
cal mischaracterization and contested etiology. In 1994, the
National Institute of Health (NIH) proposed four different
subgroups of prostatitis: type I (acute bacterial prostatitis),

of patients with prostatitis. When classified incorrectly, it can
result in the overuse of antibiotics (4, 5).

During a patient evaluation, it is currently recommended
that one orders a standard urine culture together with testing
for atypical infections such as Chlamydia trachomatis, Neis-

type II (chronic bacterial prostatitis), type III (chronic pro-
statitis [CP]/chronic pelvic pain syndrome [CPPS]), and type
IV (asymptomatic inflammatory prostatitis) (3). Type III is
further subdivided into type IIIA (presence of leukocytes in
semen, expressed prostatic secretions [EPS], or urine after

seria gonorrhea, Trichomonas vaginalis, Mycoplasma gen-
italium, and Ureaplasma urealyticum (6). This is recom-
mended because of studies establishing an association be-
tween women with pelvic pain and infections with atypical
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bacteria. However, the literature has contradicting results re-
garding bacterial pathogens as the origin of chronic pelvic
pain in men. Studies that utilized the four-glass test and PCR
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techniques to verify the presence of bacterial pathogens in
patients with CPPS concluded that the prostate does not har-
bor normal flora and that a bacterial etiology for CPPS is un-
likely (6, 7). On the other hand, similar studies using PCR
techniques provided opposing results, but were unable to
consistently identify a single organism as a source of etiology
(8-12). Lastly, animal model studies have shown the ability
to induce pelvic pain by being genetically altered to allow for
certain bacteria growth (13, 14).

Despite the lack of concrete evidence demonstrating a bac-
terial etiology for chronic pelvic pain in men, in conjunction
with studies showing that antibacterial monotherapy is not
an effective treatment for CPPS, screening for atypical bacte-
ria and the use of antimicrobial treatment as a first-line ther-
apy is still recommended (15, 16).

We aimed to determine the prevalence of atypical infections
in male patients with CPPS. Adding evidence to the literature
will help guide physicians in clinical practice when manag-
ing male patients who present with chronic pelvic pain. We
hypothesized a low prevalence of atypical infections in this
patient population.

2. Methods

This is a retrospective cohort study of male patients evalu-
ated for pelvic pain from January 2016 to January 2019 at a
single institution by a single provider. Institutional IRB ap-
proval was obtained for this study. The diagnosis of CPPS
was made based on history and physical exam along with ap-
propriate imaging and lab workup. Subjects were evaluated
with a urine culture and atypical infection panel. The urine
was collected following prostatic massage. Any patient with
the presence of bacteria on culture was excluded. The atyp-
ical panel was screened for the presence of Chlamydia tra-
chomatis, Neisseria gonorrhea, Trichomonas vaginalis, My-
coplasma genitalium and Ureaplasma urealyticum through
Real-Time PCR. Overall, pain in the genital or pelvic region
with or without the presence of voiding or sexual dysfunction
and no known infection was classified as CPPS. As outlined
by the NIH categorization, this would be considered as Type
III prostatitis. It was important to elucidate the presence of
pain as this distinguishes LUTS from CPPS. All patients re-
ceived appropriate treatment for their findings.

We retrospectively reviewed medical records of patients who
met our inclusion criteria. Subjects with urinary retention,
hematuria, kidney stones, positive urine culture, and fever
were excluded prior to analysis. Data was collected regarding
the progression of their medical conditions and their demo-
graphic characteristics for statistical analysis. We compared
the characteristics of our study population using Pearson’s
Chi-square for categorical variables and Student’s t test for
continuous variables. Statistical analysis was performed us-

ing SPSS. All tests were two-sided, and the probability of a
type I error was set at 0.05.

3. Results

We included 345 patients in the analysis. In total, 2.6%
(9/345) of patients had a positive atypical infection panel.
Five were positive for Mycoplasma (1.4%) and four were pos-
itive for Ureaplasma (1.1%). No cultures were positive for
Gonorrhea or Chlamydia within this cohort. The mean age
of patients with a negative panel: was 44 years (SD 14) com-
pared to 34 years in positive cases (SD: 8.1, P=0.01). The
mean BMI was 25.5 (SD: 4.3). Most patients were non-
smokers (76%) while 18% and 6% were former and current
smokers, respectively. Urine Microscopy (UA) was obtained
for 6 of the 9 patients as three patients had urinalyses that
were conducted at an outside facility. Of the patients with
atypical infections and an available UA, 50% (3/6) had a nor-
mal urinalysis and 50% (3/6) had a urinalysis with greater
than 5 WBC per high power field (P<0.01). Two patients with
an atypical infection were seen in the office for infertility
(P<0.01) and one had a history of STIs (P<0.01). After antibi-
otics, 2/9 (22%) patients had symptom resolution, 1/9 (11%)
had continued pain, and 6/9 (67%) were lost to follow-up.

4, Discussion

In our single-center study, we found that atypical infections
rarely contributed to men with CPPS. Several studies have
investigated the possibility of a bacterial etiology for CPPS
in male patients and the findings are contradictory. In the
literature, a few different studies were able to amplify bac-
terial DNA from prostate specimens of patients with CPPS
(8-12). One of these studies reported the presence of atypi-
cal pathogens as a possible etiology for CPPS, which are usu-
ally not detected from standard urine cultures. Patients with
CPPS were found to have Ureaplasma, Chlamydia, CMV, HPV,
and HSV-2 (14). Moreover, Mandar et al. concluded that my-
coplasma occurs more frequently in the semen of patients
with prostatitis than in healthy controls, drawing an associ-
ation between atypical infections and prostatitis (15). They
also reported that M. urealyticum and M. genitalium DNA
were amplified through PCR in 18% of patients with type IIIA
prostatitis compared to 0% in their control group (15). How-
ever, it is important to point out that these studies had rel-
atively small sample sizes (7). Although these studies show
the presence of bacteria in the prostate, randomized con-
trolled trials comparing the use of antibiotics as monother-
apy vs. placebo have shown that antibiotics alone are not
effective in treating CPPS. One study demonstrated that lev-
ofloxacin alone did not improve patient symptoms compared
with placebo (16). On the other hand, some studies on ani-
mal models showed that bacterial infection might not be the
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primary factor contributing to the symptoms of CPPS, but
rather the initiator (13, 14). However, this hypothesis does
not apply to patients with type IIIB prostatitis as they lack
leukocytes in the prostate.

At our institution, the urine specimens were analyzed with
SureSwab Real-Time PCR. The test involved the collection of
urine and molecular methods to allow for rapid detection of
pathogens in the specimen. The prevalence of atypical in-
fections in our study population was 2.6% (9/345). Unfor-
tunately, we could not compare our results with other stud-
ies in the literature since, based on our knowledge, this is
the only study that has investigated the clinical relevance of
atypical infections in male patients with pelvic pain. In our
patient cohort, a small number could have been attributed
to these atypical infections. Out of these 9 patients, only
2 had symptom resolution after antibiotic treatment. This
outcome lends further away from atypical infections causing
clinically significant chronic pelvic pain. In our study, 6/9 of
patients with positive atypical pathogens received a UA. 50%
(3/6) of these patients met the type IIIA categorization while
50% (3/6) met the type IIIB classification. The mean age
of patients in our study population was 44 years compared
to 33 years for the patients with positive results for atypical
pathogens. Sexual activity is an important pathway to the
exposure of microorganisms, some of which might result in
clinical symptoms, while the rest might result in subclinical
infections. Whether sexual activity played a role in our find-
ings is unknown, but further studies should take sexual activ-
ity into consideration when looking for prostatic pathogens.
Interestingly, those patients who had a known history of in-
fertility or STI were the same individuals with a positive atyp-
ical urine infection.

Mycoplasma infections are usually mild chronic infections
and their role in prostatitis is yet to be elucidated. In this
study, our rates of positivity for atypical infections were much
less than those found in the literature. Our findings raise
doubts regarding the utility of routine testing for atypical
pathogens in men suffering from CPPS. Although the utility
of atypical infection testing may be questioned since the rate
of positivity is low, testing could be considered in certain pa-
tients where clinical suspicion is high for an atypical infec-
tion. From the results of our study, younger patients, those
with LE on UA, or those with a known history of STI or in-
fertility could be offered further atypical infection testing if
presenting with chronic pelvic pain.

There were some limitations in this study. Being a single-
center retrospective study could limit generalization to the
overall population. Additionally, patients in this study were
not validated using a chronic pelvic pain questionnaire like
the National Institute of Health Chronic Prostatitis Symptom
Index (NIH-CPSI) questionnaire (2). This limits the objective
assessment of the subjects and the CP/CPPS symptoms they
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presented with.

5. Conclusion

Atypical infections are not a common cause of chronic pelvic
pain in our sample. Patients with a positive culture tended
to be younger and more likely to have had a history of in-
fertility or STI. Although our study population was relatively
small, our findings support our hypothesis that atypical in-
fections were uncommon in men with pelvic pain. We rec-
ognize the limitations of this study; therefore, further re-
search is needed to validate the results. Additional projects
focusing on targeted testing based on medical history and
the cost-effectiveness of atypical infection screening are also
warranted.
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Jt1) 5 H Baseline characteristics of sample.

Demographics Total population (+) atypical pathogens p-value
Age (mean, SD) T 44 years (SD 14.0) 34 years (SD 8.1) 0.01
BMI (mean, SD) 25.5(SD 4.2) 24.9 (SD 3.5) 0.18
Never smokers (%) 76% 89% 0.35
Former smokers (%)% 18% 11%

Current Smokers (%)+ 6% 0%

History of STI+ 1.7% 11% 0.01
History of infertility+ 0% 22% 0.01

1T test; fPearson’s chi squared.

iE1) P Prevalence of atypical infections.

Microorganism Cohort Frequency
Mycoplasma Genitalum 1.4% (5/345)
Ureaplasma urealyticum 1.1% (4/345)
Total atypical pathogens 2.6% (9/345)
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