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ABSTRACT

Objective: Urethritis is a common sexually transmitted disease (STD) in
developing countries; however, up to 40% of cases have no determined
etiology. The characteristics of STDs vary geographically. This study
aimed to define the demographic, clinical, and microbiological features
of men with urethritis in Cyprus, where current data in the literature
are lacking.

Methods: We included 138 patients who sought care at a university
hospital in Cyprus from 2017 to 2021 and had symptoms suggestive
of urethritis or a history of a recent sexual partner with STD. Urethral
swab samples of the patients were tested for seven pathogens
(Trichomonas vaginalis, Neisseria gonorrhoeae (N. gonorrhoeae),
Chlamydia trachomatis (C. trachomatis), Ureaplasma urealyticum
(U. urealyticum), Ureaplasma parvum (U. parvum), Mycoplasma
genitalium (M. genitalium), Mycoplasma hominis (M. hominis) by
multiplex polymerase chain reaction assay. In addition, demographic,
clinical, and microbiological data were obtained from the hospital
program and analyzed.

Results: Pathogens were detected in 59.4% of the cases: U. urealyticum
in 26.8%, C. trachomatis in 13%, N. gonorrhoeae in 9.4%, U. parvum in
10.1%, M. genitalium in 10.1%, and M. hominis in 10.9%, with multiple
microorganisms detected in 18.1%. Overall, 80.4% of the cases were
symptomatic at presentation, and pathogen detection was associated
with a history of STD, multiple sexual partners, and unprotected sexual
intercourse.

Conclusions: Urethritis is a common and heterogeneous clinical
condition. U. urealyticum dominates male urethritis in Cyprus, yet
many individuals have no detectable microorganisms. Future studies
should focus on developing more comprehensive quantitative
molecular diagnostic methods with determined cycle threshold values
to shed light on the pathogenic roles of commensal microorganisms.

6z

Amag: Gelismekte olan ulkelerde sik gorilen cinsel yolla bulagan
hastaliklardan (CYBH) olan Uretritlerin 6nemli bir kisminda (yaklasik
%40) hala etken patojen saptanamamaktadir. CYBH ve bunlara
sebep olan etkenlerin dagilimi cografi bolgelere gore de degiskenlik
gosterebilmektedir. Biz bu calismada Kibris'ta cinsel aktif erkeklerde
Uretritlerin  demografik, klinik ve mikrobiyolojik ozelliklerini
tanimlamayi amagladik.

Yontemler: Calismaya Kibris’ta yer alan bir Giniversite hastanesine 2017-
2021 yillari arasinda Uretrit semptomlari ile ya da partnerinde CYBH
dykisi ile bagvuran hastalar dahil edildi. Uretral swab &rneklerinden
multipleks polimeraz zincir reaksiyonu yontemiyle vyedi farkli
mikroorganizma (Trichomonas vaginalis, Neisseria gonorrhoeae (N.
gonorrhoeae), Chlamydia trachomatis (C. trachomatis), Ureaplasma
urealyticum (U. urealyticum), Ureaplasma parvum (U. parvum),
Mycoplasma genitalium (M. genitalium), Mycoplasma hominis (M.
hominis) kalitatif olarak tarandi. Hastalarin demografik, klinik ve
mikrobiyolojik analizlerine hastane veri tabanindan ulasildi.

Bulgular: Orneklerin %59,4’(inde en az bir mikroorganizma tespit
edildi. %26,8’inde U. urealyticum %13’Unde C. trachomatis %9,4’iinde
N. gonorrhoeae, %10,1’'inde U. parvum, %10,1’'inde M. genitalium
ve %10,9'unda M. hominis saptanirken %18,1’'inde birden fazla
mikrooraganizma saptandi. Olgularin  %80,4’Unln semptomatik
oldugu ve mikroorganizma varliginin gegirilmis CYBH, birden fazla
cinsel partner ve korunmasiz cinsel iliski ile baglantili oldugu gérulda.

Sonug: Yaygin ve heterojen bir klinik durum olan Uretritlerde Kibris’'ta
U. urealyticum en sik goriilen mikroorganizma olarak kargimiza gikti.
Orneklerin bir kisminda literatiirle uyumlu olarak etken mikroorganizma
saptanamadi. Daha genis kapsamli ve kantitatif molekiler metotlar
kullanilarak yapilacak olan galismalar Uretritlerde mevcut yontemlerle
saptanamayan etkenlere 151k tutacaktir.
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INTRODUCTION

Urethritis is the most common treatable sexually transmitted disease
(STD) in men. It is often associated with various etiological agents,
including Neisseria gonorrhoeae (N. gonorrhoeae), Chlamydia
trachomatis (C. trachomatis), Mpycoplasma genitalium (M.
genitalium), Ureaplasma urealyticum (U. urealyticum), Trichomonas
vaginalis (T. vaginalis), Gardnerella vaginalis (G vaginalis), herpes
simplex virus (HSV), and adenovirus. Depending on the presence or
absence of N. gonorrhoeae, urethritis can be classically categorized
as gonococcal or nongonococcal. The clinical presentation of
urethritis in men is characterized by urethral discharge, dysuria,
meatal pruritis, and urethral irritation and is confirmed by the
presence of a responsible pathogen. Beyond the acute impact of the
infection itself, untreated male urethritis has serious consequences
related to reproductive and sexual function and may facilitate the
transmission of other STD, especially human immunodeficiency virus
(1). The prevalence of STDs varies geographically, and according to
WHO global estimates for 2016, there were approximately 376
million new cases of curable STDs. However, it is difficult to establish
the real global burden of urethritis because of the limitations in
reporting and diagnostic capability in different parts of the world (2).

Routine laboratory diagnosis of urethritis depends on direct
microscopy, culturing, antigen detection, and serology for antibody
detection. However, many of these tests lack sensitivity specificity
and do not cover multiple microorganisms in the same assay.
Considering that many cases are polymicrobial, modern molecular
diagnostic approaches such as multiplex polymerase chain reaction
(PCR), which allow the coverage of multiple pathogens in one
sample within the same analysis, have led to a significant increase in
diagnostic sensitivity (3-5).

To the best of our knowledge, no data exist regarding the etiology
and epidemiology of male urethritis in Cyprus. Therefore, in this
study, we assessed the prevalence of microorganisms, including N.
gonorrhoeae, C. trachomatis, Mycoplasma hominis (M. hominis), M.
genitalium, U. urealyticum, Ureaplasma parvum (U. parvum), and T.
vaginalis, using multiplex PCR in urethral swab samples of sexually
active men who sought care for urologic examination at a university
hospital in Cyprus.

MATERIALS AND METHODS

Aretrospective study was conducted among 138 patients admitted to
a tertiary care center in Cyprus from 2017 to 2021. Multiplex PCR test
results of sexually active male patients with =5 polymorphonuclear
leukocytes per high-power field on a Gram-stain of urethral secretion
plus clinical symptoms suggestive of urethritis or a history of a sexual
partner with STD were analyzed. In addition, patients were assessed
based on age, nationality, sexual life, symptoms (urethral discharge,
urethral pruritus, dysuria, irritation), history of STD, and presence of
unprotected sex with an unknown partner. Only samples taken at
the first admission of the patients were examined; men with positive

urine culture and post-treatment controls were excluded. The Ethics
Committee of the University of Kyrenia approved the study (approval
number: GU/ETK-22.06, date: 11.04.2022).

Swab sets for nucleic acid amplification tests (eNAT, Copan SpA, Italy)
were used for sample collection. Samples were obtained by inserting
swabs 1 cm into the urethra and twisting the urethra clockwise and
counterclockwise three times. The swab was then placed into the
tube and transferred to the medical geneticslaboratory for a nucleic
acid amplification test. The fast-track diagnostic urethritis plus real-
time PCR kit determining T. vaginalis, N. gonorrhea, C. trachomatis,
U. urealyticum, U. parvum, M. genitalium, and M. hominis. were used
for analysis. Qiagen Rotor-gene Q was used for DNA amplification
reactions.

Statistical Analysis

Statistical analyses were performed using the SPSS software package
for Windows (release 17.0.0, SPSS Inc., Chicago, Ill, USA). Descriptive
statistics are given as mean (standard deviation), median, and range.
Categorical variables are expressed as numbers or percentages. Chi
square (x?) test was used to compare categorical variables. P<0.05
was considered statistically significant.

RESULTS

One hundred and thirty-eight men were included in this study. The
mean age of the subjects was 32.52+9.51 years, 60.1% being native.
The clinical and demographic features of the patients are shown
in Table 1. The majority of the study group consisted of men with
multiple sexual partners (65.2%), and 34 men (24.6%) had a history
of urethritis. Furthermore, 93 (67.4%) of 138 men mentioned a
recent history of unprotected sexual intercourse. In addition, 80.4%
of the patients were symptomatic at presentation; dysuria and
urethral irritation were the most common symptoms (37.2% and
36.2%, respectively.

Men with positive PCR test results were significantly more likely to
describe symptoms than asymptomatic men (p=0.004). Regarding
sexual partners and behaviors, PCR-positive patients were more
likely than other men to report multiple sexual partners and a
recent history of unprotected sexual intercourse (p=0.027, p=0.003,

Table 1. Selected characteristics of 138 men with urethritis

n (%)
Native 83 (60.1)
History of urethritis 34 (24.6)
Multiple sexual partners 90 (65.2)
Unprotected sexual intercourse 93 (67.4)
Symptomatic at presentation 111 (80.4)
Dysuria 52 (37.2)
Urethral irritation 50 (36.2)
Urethral discharge on examination 47 (34.1)
Meatal pruritus 33(23.9)
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respectively). Pathogen detection was significantly higher in men
with a prior history of STD than in the others (p=0.001). The positive
PCR test result was not associated with ethnicity (p=0.272).

At least one microorganism was identified in 59,4% of the men, with
U. urealyticum as the most frequent pathogen (26.8%), followed by
C. trachomatis (13%) and M. hominis (10.9%). None of the patients
tested positive for T. vaginalis. More than one microorganism was
identified in 25 (18.1%) samples. The distribution of the detected
pathogens is shown in Table 2.

Symptomatic patients have been treated empirically with a single
dose of cefixime 800 mg and doxycycline 100 mg BID. In addition,
8.7% of the patients received second-line treatment because of
recurrent infection after the first-line treatment. Antibiotic regimens
were adopted from the latest European Association of Urology
guidelines on urinary infections (6). None of the patients had an
allergic or adverse reaction to the antibiotic regimens.

DISCUSSION

This article summarizes information on the etiologic agents of male
urethritis in Cyprus to encourage additional studies and better STD
control.

The molecular analysis in our study revealed at least one pathogen
in 59.4% of the screened patients. However, a significant number
of men (40.6%) remained undetected for microorganisms.
A group within acute urethritis, classified as non-specific or
idiopathic urethritis, which stands for a clinical condition where
no microorganisms were detected, was reported to be 20-30%
in epidemiological investigations (7). Urethral inflammation that
develops due to alcohol intake and local chemical irritants such as
vaginal spermicides can be assessed within this group. However,
the conflicting data about the prevalence of idiopathic urethritis
between our study and the literature can be partly explained by the
limited capacity of the PCR kit used as it cannot detect Haemophilus
species, HSV, Adenovirus, and G. vaginalis, which are also discussed
to be the causes of urethritis with prevalences of around 12%, 4%,
4% and 14% respectively (8-11).

Our study demonstrated U. urealyticum as the most frequent
pathogen responsible for male urethritis, followed by C. trachomatis
with prevalences of 26.8% and 13%, respectively. This result
contradicts the current literature as C. trachomatis is the most
common cause of urethritis and accounts for 20-50% of all NGU

Table 2. Distribution of the detected pathogens

n (%)
Positive RT-PCR 82 (59.4)
Multiple agent 25(18.1)
U. urealyticum 37 (26.8)
C. trachomatis 18 (13)
M. hominis 15 (10.9)
U. parvum 14 (10.1)
M. genitalium 14 (10.1)
N. gonorrhea 13 (9.4)
T. vaginalis 0(0)

RT-PCR: Real-time polymerase chain reaction.
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cases (12,13). However, local distributions of the pathogens may vary
geographically, which may be the reason for our discordant findings.
Additionally, U. urealyticum was the most frequent pathogen found
in vaginal swabs of sexually active women in another paper from
Cyprus (14). Although C. trachomatis is an absolute STD pathogen, U.
urealyticum can commensally exist in the urethra, and its pathogenic
role in male urethritis is more significant in higher microbial loads.
The prevalence of U. urealyticum in urethritis is 5-26% in the
literature. In two recent investigations by Sarier et al. (15), the
prevalence of U. urealyticum was 27,1% using a non-quantitative
PCR assay and 9.5% using a quantitative PCR assay (16). Although
the prevalence of STDs varies geographically, a qualitative PCR test
conducted in our study may also explain the difference between the
literature and the current study.

Of 138 men, 10.9% and 10.1% were infected by M. hominis and U.
parvum. In contrast to U. urealyticum and M. genitalium, there is little
evidence for U. parvum and M. hominis to be considered causes of
urethritis as they both exist in the urethra commensally (5). U. parvum
and M. genitalium were found as co-infection forms in the current
study, and this finding may suggest that they are secondary causes
of infection due to damaged flora. Additionally, publications suggest
that both microorganisms can be considered causes of urethral
inflammation under high microbial loads (17). Therefore, we believe
that future analyses with quantitative PCR will play an essential role in
the diagnosis as it allows the detection of microbial load.

The overall prevalence of gonococcal infection in this study was
9.4%. It is estimated that NG causes 5%-20% of male urethritis cases
in the United States (18). However, higher prevalences from Japan
(30%) and Bangladesh (30.27%) have also been reported (3,9). the
prevalence of STDs varies significantly among countries, and this
may explain the variation in prevalence between our study and
other reports (19).

The prevalence of polymicrobial infection in our study was 18.1%,
which agrees with previous studies (16.7%) (20). It is a well-
known fact that multiple microorganisms can be associated with
acute urethritis (5). Therefore, setting up a diagnosis of urethral
inflammation and starting the treatment depending only on
conventional laboratory tests may fail in case of an existing co-
infection. Previous studies have controversies in the classification of
acute urethritis, discussing whether commensal microorganisms in
the urethral flora can be considered actual pathogens or not. This
guestion regarding the interpretation of the detection of facultative
pathogenic microorganisms arises with non-quantitative multiplex
PCR assays, which is one of the main limitations of our study.

T. vaginalis is the most prevalent non-viral STD pathogen, accounting
for up to 2-13% of the cases (5,21). Interestingly, none of the patients
tested positive for T. vaginalis infection in the current study. Many
reasons may explain this. First, T. vaginalis infection of the male
genitourinary tract is generally asymptomatic and self-terminating
nature. In addition, studies suggest that the male partners of women
positive for T. vaginalis are being treated simultaneously without
any confirmatory tests (21).

Study Limitations

The main limitations of our study are the low sample size and use
of a non-quantitative PCR assay with relatively limited coverage,
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allowing only 7 of the microorganisms associated with male
urethritis. Therefore, the results should be interpreted with caution,
and future studies should include the detection of other possible
microorganisms.

CONCLUSION

Urethritis is one of the most common STDs among men. Despite
its potential influence on public health, the microbiological
etiologies and pathogenic roles of each microorganism responsible
for urethritis are poorly understood (9). Considering that many
cases are polymicrobial and the pathogenic roles of commensal
microorganisms are uncertain, future studies should focus on
developing quantitative molecular diagnostic methods with
determined cycle threshold values and greater microorganism
coverage.
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