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Amaç: Üretrit erkeklerde en sık görülen cinsel yolla bulaşan hastalıktır ve patojenlerine göre gonokoksik (GU) ve non-gonokoksik üretrit (NGU) 
olarak sınıflandırılmaktadır. Son yıllarda artan üretrit olguları polimikrobial enfeksiyon varlığını da gündeme getirmiştir. Bu çalışmanın amacı 
üroloji polikliniğinde üretrit tanısı alan hastalarda gerçek zamanlı multiplex polimeraz zincir reaksiyonu (Rt-MPCR) sonuçlarına göre polimikrobial 
enfeksiyon prevelansının araştırılmasıdır.
Gereç ve Yöntem: 2017 Şubat - 2018 Haziran arasında üroloji polikliniğinde üretrit tanısı alan ve Rt-MPCR analizi yapılan 171 hastanın dataları 
retrospektif incelendi. Rt-MPCR kiti tarafından saptanabilen patojenler Chlamydia trachomatis, Neisseria gonorrhoeae, Mycoplasma hominis, 
Mycoplasma genitalium, Ureaplasma urealyticum, Ueroplasma parvum, Gardnerella vaginalis, Trichomonas vaginalis, Candida albicans ve herpes 
simpleks virüsü tip 1-2 idi.

Öz

Abstract
Objective: Urethritis is the most common sexually-transmitted disease in men and is classified as gonococcal (GU) and non-gonococcal (NGU) 
according to the pathogens. Increased urethritis prevalence in recent years has brought the presence of polymicrobial infection into question. The 
objective of this study was to investigate the prevalence of polymicrobial infections in patients diagnosed with urethritis in a urology outpatient 
clinic, based on real-time multiplex polymerase chain reaction (Rt-MPCR) assay outcomes.
Materials and Methods: Data of 171 patients diagnosed with urethritis and undergone Rt-MPCR analysis in a urology outpatient clinic between 
February 2017 and June 2018 were retrospectively studied. The pathogens that could be detected by the Rt-MPCR were Chlamydia trachomatis, 
Neisseria gonorrhoeae, Mycoplasma hominis, Mycoplasma genitalium, Ureaplasma urealyticum, Ueroplasma parvum, Gardnerella vaginalis, 
Trichomonas vaginalis, Candida albicans and herpes simplex virus type 1-2.
Results: The mean age of 171 patients was 33.8 (19-56) years. According to the Rt-MPCR outcomes, polymicrobial infections were found in 16.9% 
(29/171) of patients. Two-pathogen polymicrobial urethritis was found in 14% (24/171) of the patients, and three-pathogen polymicrobial urethritis 
in 2.9% (5/171). Among the cases of polymicrobial urethritis, coexistence of both GU and NGU pathogens was found in 17.3% (5/29) and that 
of only NGU pathogens in 82.7% (24/29). Overall distribution of urethritis pathogens was found to be as follows: Chlamydia trachomatis 22.9%, 
Neisseria gonorrhoeae 21.7%, Gardnerella vaginalis 16.8%, Ureaplasma urealyticum 14.2%, Mycoplasma genitalium 10.5%, Ueroplasma parvum 
4.7%, Mycoplasma hominis 3.7%, Trichomonas vaginalis 3.1%, Candida albicans 1.8% and herpes simplex virus type -2 1.2%.
Conclusion: The presence of polymicrobial urethritis should be taken into consideration when planning treatment for urethritis. Particularly, the 
association of NGU urethritis pathogens should be considered in the cases of polymicrobial urethritis.
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Today, the prevalence of polymicrobial infection in acute urethritis is remarkable. It seems that this infection will be more commonly 
encountered in clinical practice with increasing use of polymerase chain reaction assay for the diagnosis. Empirical antibiotics administration 
should be avoided for the treatment and the principle for treatment of the pathogen should be adopted.
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Introduction

Urethritis in men is a clinical presentation developing often 
due to sexually-transmitted pathogens and is characterized by 
dysuria and urethral discharge (1). Urethritis is an important 
cause of morbidity in sexually active individuals and remains 
a major medical, social and economic burden worldwide. 
Classically, urethritis is classified as non-gonococcal (NGU) 
and gonococcal (GU) (2). In the world, approximately 62 
million new cases of GU and 89 million new cases of NGU are 
reported each year, and these figures keep increasing (3). With 
annually increasing prevalence, wrong or incomplete treatment 
approaches have brought the presence of polymicrobial infection 
into question (4,5). Urethritis is diagnosed upon the observation 
of ≥5 polymorphonuclear leukocyte (PMNL/HPF) per high 
power field in gram staining of urethral smear and/or discharge 
sample (6). In the identification of urethritis pathogens, nucleic 
acid amplification tests, such as polymerase chain reaction 
(PCR) assay, are the diagnostic methods recommended by 
international guidelines for their ability to identify many 
pathogens in a single sample within a short amount of time with 
high sensitivity and specificity (7,8). There is no sufficient data 
on the prevalence of polymicrobial urethritis in our country. 
The objective of this study was to investigate the prevalence of 
polymicrobial infections in patients diagnosed with urethritis 
in our outpatient clinic, based on real-time multiplex PCR (Rt-
MPCR) assay outcomes.

Materials and Methods

Upon receiving ethics committee approval from Antalya 
Medical Park Hospital Facility (approval no: 011/2018), Rt-
MPCR analysis results of 171 patients, who had presented to 
our outpatient clinic with the complaints of urethral discharge, 
dysuria and pruritus in the urethra, and had ≥5 PMNL/HPF 
in the gram staining of urethral discharge/smear sample or 
had positive leukocyte esterase assay (Combur-Test®-Roche) 
for their first urine sample, were collected. This retrospective 
study was performed in accordance with the principles of the 

Declaration of Helsinki. Pathogens in the urethral discharge/
smear samples obtained from the patients were investigated 
with Rt-MPCR assay. PREP‐NA PLUS and PREP‐GS PLUS 
extraction kits manufactured by DNA‐Technology® (Moscow, 
Russia) were used. Results were analyzed by using Elite Prime 
Real® Time PCR of the same company. Absolute presence of 
Neisseria gonorrhoeae, Chlamydia trachomatis, Mycoplasma 
genitalium, Trichomonas vaginalis and herpes simplex virus 
type 1-2 were considered to be positive. For opportunistic 
pathogens of Ureoplasma urealyticum, Ureoplasma parvum, 
Gardnerella vaginalis, Candida albicans and Mycoplasma 
hominis, >104 microbial load was considered positive as per the 
recommendations of the manufacturer. 

Statistical Analysis

All statistical analyses were performed using the SPSS statistical 
software (SPSS for Windows version 16.0 SPSS Inc. Chicago IL, 
USA). 

Results

The mean age of the 171 patients was 33.8 (19-56) years. At 
least one pathogen was detected in 124 (72.6%) patients. 
According to Rt-MPCR results, polymicrobial infections were 
found in 16.9% (29/171) of patients. There was two-pathogen 
polymicrobial urethritis in 14% (24/171), and three-pathogen 
polymicrobial urethritis in 2.9% (5/171) of the patients. Among 
the cases of polymicrobial urethritis, coexistence of both GU 
and NGU pathogens was found in 17.3% (5/29) and coexistence 
of only NGU pathogens was found in 82.7% (24/29) of the 
patients. Overall distribution of urethritis pathogens was as 
follows: Chlamydia trachomatis 22.9%, Neisseria gonorrohoea 
21.7%, Gardnerella vaginalis 16.8%, Ureoplasma urealyticum 
14.2%, Mycoplasma genitalium 10.5%, Ureoplasma parvum 
4.7%, Mycoplasma hominis 3.7%, Trichomanas vaginalis 3.1%, 
Candia albicans 1.8%, and herpes simplex virus type-2 1.2% 
(Figure 1). No pathogens were detected with Rt-MPCR in 47 
(27.4%) patients.
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Bulgular: Çalışmaya alınan 171 hastanın ortalama yaşı 33,8 (19-56) idi. RT-MPCR sonucuna göre %16,9 (29/171) hastada polimikrobial enfeksiyon 
mevcuttu. Yüz yetmiş bir hastanın 24’ünde (%14) 2 patojenli, 5’inde (%2,9) ise 3 patojenli polimikrobial üretrit mevcuttu. Polimikrobial üretritli 
29 olgu içinde NGÜ patojenlerinin birlikteliği 24’ünde (%82,7) bulunurken, GU ve NGU patojenlerinin birlikteliği 5’inde (%17,3) bulundu. Üretrit 
patojenlerinin genel dağılımı ise Chlamydia trachomatis %22,9, Neisseria gonorrhoeae %21,7, Gardnerella vaginalis %16,8, Ureaplasma urealyticum 
%14,2, Mycoplasma genitalium %10,5, Ueroplasma parvum %4,7, Mycoplasma hominis %3,7, Trichomonas vaginalis %3,1, Candida albicans %1,8 
ve herpes simpleks virüsü tip-2 %1,2 idi.
Sonuç: Üretrit tedavisini planlanırken polimikrobial enfeksiyon varlığı göz önünde bulundurulması gerekmektedir. Polimikrobial üretrit içerisinde ise 
özellikle NGU üretrit patojenlerinin birlikteliği düşünülmelidir.
Anahtar Kelimeler: Üretrit, Non-gonokoksik üretrit, PCR, Polimicrobial üretrit
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Discussion

Urethritis affects the society as an economic and social burden. 
In the United States, approximately 4 million urethritis cases are 
being reported every year (7). Unfortunately, there is no sufficient 
data on this subject in our country. With the widespread use 
of nucleic acid amplification assays, the number of reported 
cases of NGU increased at a higher rate compared with GU 
cases in recent years. As a result, the role of gram staining in 
the identification of NGU has become questionable. In the 
classical evaluation, NGU diagnosis is made when intracellular 
diplococci are not seen on microscopic evaluation of a urethral 
gram stained smear. Recent studies recommended lowering 
the diagnostic criteria of the diagnosis to ≥2 PMNL/HPF due 
to false negative results obtained especially in NGU cases with 
mild inflammation (9,10). In a recent study conducted by Sarier 
et al. (11), the authors showed that gram staining had 92.9% 
sensitivity in GU diagnosis and only 55.6% sensitivity in NGU 
when the threshold was ≥5 PMNL/HPF, while sensitivity in GU 
diagnosis increased to 100% and to 92.6% in NGU diagnosis 
when the cutoff value was lowered to ≥2 PMNL/HPF. Therefore, 
it must be noted that NGU cases can be missed in clinics where 
nucleic acid amplification assays such as PCR are not performed. 
It is also clear that these cases can cause serious economic and 
social burden due to their infectiousness. This will also lead to 
increased prevalence of polymicrobial urethritis.

The place of opportunistic pathogens in NGU and sexually 
transmissibility of NGU are also controversial (12). However, there 
are publications in the literature suggesting that Mycoplasma 
hominis, Gardnerella vaginalis, Candida albicans, and 
Ureaplasma species, which can be exist as normal commensal 
flora, cause urethritis at high microbial loads (2,13,14). Among 
these pathogens, only Ureoplasma ureolyticum is specified in 
the guidelines as a cause of urethritis (8). In such case, Rt-MPCR 
devices that can perform quantitative measurement of microbial 

load are very beneficial for preventing false positive results. In 
a urethritis prevalence study, we conducted in 2016, evaluation 
using a PCR device without quantitative measurement of 
microbial load revealed a Ureoplasma ureolyticum prevalence 
of 27.1% (15), while evaluation using PCR with quantitative 
measurement showed a Ureoplasma ureolyticum prevalence 
rate of 14.2% only. Therefore, we believe that calculation of 
microbial load in the evaluation of opportunistic pathogens is 
necessary to avoid false positive diagnoses. Urethritis pathogens 
mostly develop in association with sexually-transmitted 
pathogens. However, even if urethritis occurs after sexual 
intercourse, not only sexually-transmitted pathogens but all of 
the abovementioned opportunistic pathogens should be taken 
into consideration as potential factors for both singular and 
polymicrobial urethritis. It can be considered that the pathogen 
develops in relation with the disruption of the existing flora, 
instead of transmission. However, further comparative large-
scale studies are warranted. In our study, coexistence of 
NGU pathogens was observed in 82.7% of polymicrobial 
urethritis cases. Among all the urethritis pathogens, the rate 
of approximately 27% for Mycoplasma hominis, Ureoplasma 
parvum, Gardnerella vaginalis and Candida albicans, which 
have opportunistic characteristics, is of particular interest. 

Literature review for polymicrobial urethritis showed that 
majority of the studies are about the coexistence of both GU 
and NGU pathogens (16,17). However, coexistence of GU-NGU 
pathogens was detected only in 17.3% our patients. The reason 
may be due to the fact that, especially with the increasing use 
of PCR technology, we detect more NGU pathogens which are 
difficult to identify with conventional methods. 

As conventional methods like culture assays require long time 
(3-7 days) to identify urethritis pathogens, it is recommended to 
initiate empiric treatments in an attempt to prevent the patient 
from infecting other individuals through sexual intercourse 
during the test period. Urethritis pathogens are very diverse 
and sometimes can include more than one-species. Therefore, 
the effectiveness and sufficiency of empiric treatments became 
questionable. In our study, the prevalence rate of 16.9% for 
polymicrobial urethritis also suggests this situation. Increasing 
burden and costs of urethritis treatment led to the necessity 
of fast and reliable laboratory techniques for the identification 
of related pathogens. PCR analysis can provide results with 
96% sensitivity and 100% specificity in less than 24 hours 
(18) enabling timely initiation of treatment without any delay. 
This will lead to an easier infection control. Therefore, recent 
international guidelines recommend termination of empiric 
treatment, and using cause-specific treatment after bacterial 
identification (7,8).

It has been reported that responsible pathogens cannot be 
identified in 20-30% of men with urethritis (19). In our study, the 
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Figure 1. Distribution of urethritis pathogens  
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rate of the group that can be identified as idiopathic urethritis, 
for which no agents were determined, was found to be 27.4%. 
Idiopathic urethritis may not have an infectious etiology, or 
this condition may be caused by unidentified infectious agents 
circulating in the sub-groups of the population, different than 
in ones infected by conventional urethritis pathogens.

This study has some limitations. It was not specified whether 
the patients included in the study had received prior medical 
treatment. Therefore, it could not be shown whether the 
polymicrobial urethritis cases were primary infections or 
concomitant infections caused by an existing pathogen.

Conclusion

The presence of polymicrobial urethritis should be taken 
into consideration when planning treatment for urethritis. 
Particularly coexistence of NGU urethritis pathogens should 
be considered in the cases of polymicrobial urethritis. Rt-
MPCR analysis is a highly effective method for the detection 
of microbial infection in urethritis. Therefore, clinicians should 
avoid empiric treatment approaches and prefer pathogen-
oriented treatment approaches.
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