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Abstract

Objective: In this study, investigation of the prevelance of Chlamidya trachomatis (C.trachomatis), Neisseria gonorrhoeae (N.gonorrhoeae),
Ureaplasma urealyticum (U.urealyticum) and Mycoplasma hominis (M.hominis) patogens in patients with Human Papilloma virus (HPV)
and elemination of incorrect treatment choices are aimed.

Material and Method: Ninety-two women patients with vaginal discharge who admitted OMU faculty of medicine obstetrics and
gynecology deparments were included in the study. Of ninety-two women, fortysix were included in the HPV positive patient group and
other fortysix were included in the HPV negative control group. C.trachomatis and N.gonorrhoeae were performed by real-time PCR and
UL.urealyticum and M.hominis were performed by Mycoplasma IST 2 kit.

Results: Growth was detected in eighty patients by Mycoplasma IST 2 kit. Also, both U.urealyticum and M.hominis were detected in five
patients in the patient group. M.hominis was observed in five individuals and U.urealyticum was observed in eighty individuals. Totally,
U.urealyticum growth of >104 cfu/ml was detected in eighty individuals and M.hominis growth of >104 cfu/ml was detected in five
individuals. U.urealyticum was isolated in forty-three individuals in the patient group and in thirty-seven individuals in the control group. In
the antibiotic susceptibilities testing of the microorganism from the patient group, the highest resistance rates were seen against erythromycin,
tetracycline and clarithromycine. All of the M.hominis strains were found to be resistant to erythromycin and tetracycline. In one patient,
resistance to all tested antibiotics was detected and U.urealyticum and M.hominis were isolated together in this patient. In thirty-seven
UL.urealyticum growth in the control group, the highest resistance rates were seen ofloksasin and erythromycin. PCR results test of two
patients were found to be positive by Duplica Real Time Advanced C.trachomatis and Duplica Real Time Advanced N.gonorrhoeae kit.
N.gonorrhoeae DNA was detected in no patients. The two patients with C.trachomatis DNA positive was in the patient group and
UL.urealyticum and M.hominis positivities werw detected by Mycoplasma IST 2 kit in these patients.

Conclusion: As a conclusion, U.urealyticum was more prevelant than M.hominis, similar to other studies. Clinicly a significant association
between HPV positivity and the existence of C.trachomatis, N.gonorrhoeae, U.urealyticum and M.hominis wasn’t detected. More
comprensive studies are needed to evaluate the relationship among this organisms
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HPV Tams1 Konmus Hastalarin Genitoiiriner Sisteminde Neisseria gonorrhoeae, Chlamydia trachomatis, Mycoplasma hominis ve
Ureaplasma urealyticum Sikhiginin Arastirilmasi

Ozet

Amag: Bu ¢aligmada cinsel yolla bulasan Neisseria gonorrhoeae (N.gonorrhoeae), Chlamidya trachomatis (C.trachomatis), Mycoplasma
hominis (M.hominis) ve Ureaplasma urealyticum (U.urealyticum) patojenlerinin klinik olarak Human Papilloma virus (HPV) tanis1 konmus
hastalardaki sikliginin aragtirilmasi ve yanlis tedavi segeneklerinin ortadan kaldirilmasi amaglanmistir.

Materyal ve Metot: Calisma kapsamma OMU Tip Fakiiltesi Kadin Hastaliklart ve Dogum Anabilimdali poliklinigine bagvuran vajinal
akintist olan 92 kadin dahil edilmistir. 92 kadinin 46’s1 klinik olarak HPV(+) tanis1 almis hasta grubunu, 46’s1 klinik olarak HPV(-) kontrol
grubunu olugturmustur. C.trachomatis ve N.gonorrhoeae Real-time PCR yontemi ile, M.hominis ve U.urealyticum Mycoplasma IST 2 kit
yontemi ile aragtirtlmustir.

Bulgular: Mycoplasma IST 2 kiti ile ¢aligilan rneklerden kontrol ve hasta grubundaki toplam 92 kadindan 80’inde (=104 CFU/ml) {ireme
saptanmistir. Ayrica hasta grubunda 5 kiside hem M.hominis (=104 CFU/ml) hem de U.urealyticum (=104 CFU/ml) tespit edilmistir. Hasta
grubundan 43 kiside, kontrol grubundan 37 kiside U.urealyticum izole edilmistir. Yapilan Fisher ve diizeltilmis Yates istatistiksel analizde
hasta ve kontrol gruplart arasinda HPV(+)’ligiyle anlamli bir fark bulunmamistir (p>0,05). Hasta grubundan izole edilen
mikroorganizmalarin antibiyotik duyarliliklar1 degerlendirildiginde; en yiiksek derecede direng eritromisin, tetrasiklin, klaritromisine karsi
gOriilmiistiir. Tim M.hominis suslari eritromisin ve tetrasikline direngli bulunmustur. Bir hastada test edilen biitiin antibiyotiklere direng
saptanmistir ve bu hastada M.hominis ve U.urealyticum birlikte izole edilmistir. Kontrol grubunda iireyen 37 U.urealyticum da ise en yiiksek
derecede direng ofloksasin ve eritromisine karsi goriilmistiir. Duplica Real Time Advanced C.trachomatis ve Duplica Real Time Advanced
N.gonorrhoeae kitleri ile ¢alisilan drneklerden 2 kiside C.trachomatis PCR sonucu pozitif bulunmustur. Higbir hastada N.gonorrhoeaec DNA
tespit edilememistir. Pozitif bulunan 2 C.trachomatis DNA sonucu HPV (+) olan hasta grubuna dahil ve bu 2 hastada Mycoplasma IST 2 kiti
ile yapilan ¢alismada M.hominis ve U.urealyticum pozitifligi de tespit edilmistir.

Sonug¢: Sonug olarak bizim c¢aligmamizda da diger caligmalarla benzer olarak U.urealyticum’a M.hominis’ten daha sik rastlanmustir.
Istatistiksel analizde klinik olarak HPV (+)’liginin C.trachomatis, U.urealyticum ve M.hominis birlikteligiyle anlamli bir iligkisinin oldugu
saptanmamustir (p>0,05). C.trachomatis, N.gonorrhoeae, M.hominis ve U.urealyticum’un hakkinda ¢aligmalar arttik¢a daha dogru sonuglar
elde edilebilecektir.

Anahtar kelimeler: C.trachomatis, U.urealyticum, M.hominis, Real-time PCR, HPV
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INTRODUCTION

Although the female genital tract provides a
barrier against microorganisms to a certain extent
due to the influence of estrogen, it can be exposed
to various infectious agents. Therefore, one of the
most common complaints in patients presenting
to gynecology and obstetrics clinics is vaginal
discharge. Mycoplasma hominis (M. hominis),
Ureaplasma urealyticum (U. urealyticum),
Gardnerella vaginalis, Neisseria gonorrhoeae (N.
gonorrhoeae), Chlamydia trachomatis (C.
trachomatis), Trichomonas vaginalis, yeasts, and
various bacteria play an important role in the
etiology of this discharge. The frequent
coexistence of these microorganisms with
Human Papilloma virus (HPV), facilitating the
development of the other, is a clinically
significant situation (1). C. trachomatis and N.
gonorrhoeae infections in the urogenital system
are often asymptomatic, are difficult to isolate in

laboratory conditions, and optimal diagnostic

methods have not yet been developed, making

them easy to spread and leading to complications
such as infertility, ectopic pregnancy, and pelvic
inflammatory disease, particularly in women (2).
Similarly, genital mycoplasmas can cause
numerous health problems, including cervicitis,
salpingitis, pelvic abscess, nongonococcal
urethritis, puerperal fever, chorioamnionitis,
spontaneous abortions, and, rarely, infertility (3).
However, simultaneously detecting all these
pathogens in the clinic is often impossible due to
both laboratory limitations and diagnostic
inadequacies. Therefore, patients are often
treated empirically, but this approach can lead to
the emergence of recurrent and treatment-
resistant infections. Only a small portion of
sexually transmitted infections are accurately
diagnosed and treated (4). Therefore, regular
screening tests and the use of modern molecular
diagnostic methods are of great importance (5).
Insufficient knowledge of the prevalence of
pathogens such as N. gonorrhoeae, C.
trachomatis, M. hominis and U. urealyticum in
our country can lead to inaccurate or inadequate
treatment approaches. In this regard, the use of
molecular methods, which allow for faster, more
reliable, and more accurate identification of
infections, is at the forefront (6).

This study investigated the prevalence of

sexually transmitted infections such as N.
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gonorrhoeae, C. trachomatis, M. hominis and U.
urealyticum and their relationship with HPV in
married, sexually active women of childbearing
age who presented to Samsun Ondokuz Mayis
University Faculty of Medicine with complaints

of vaginal discharge.

MATERIALS AND METHODS

Study Group

This study included 92 women who presented to
the Obstetrics and Gynecology Outpatient Clinic
of Samsun Ondokuz May1s University Faculty of
Medicine between June 2011 and January 2012
with complaints of vaginal discharge. Forty-six
of the subjects were diagnosed with HPV (patient
group) and 46 were HPV-negative (control
group). All participants were sexually active, and
informed consent was obtained before inclusion
in the study.

Sample Collection and Storage

Cervical swab samples were collected using
sterile Dacron-tipped swabs during a routine
gynecological examination. Samples were
collected by inserting a speculum 1-2 cm into the
cervix uteri and rotating the swab, without
cleaning the vagina with antiseptic. One sample
was transferred to the Mycoplasma IST 2
(BioMérieux®, USA) kit for M. hominis and U.
urealyticum, and the other was transferred to
Copan Universal Transport Medium for C.
trachomatis and N. gonorrhoeae. Mycoplasma

samples were stored at 2—8°C and processed

within 48 hours, while C. trachomatis and N.

gonorrhoeae samples were stored at -70°C until
analysis.

Sample Analysis

Culture, typing, quantitative assessment, and
antibiotic susceptibility testing for M. hominis
and U. urealyticum were performed using the
Mycoplasma IST 2 (BioMérieux®, USA) Kkit.
The strip kit provided results based on color
changes with specific substrates (e.g., arginine
for M. hominis) and a pH indicator. Additionally,

susceptibility to nine different antibiotics was

evaluated simultaneously (doxycycline,
josamycin, ofloxacin, erythromycin,
tetracycline,  ciprofloxacin,  azithromycin,

clarithromycin, and pristinamycin).

The EuroClone® Duplica Real Time Advanced
Chlamydia trachomatis (EuroClone, Italy) kit
was used for C. trachomatis and the EuroClone®
Duplica Real Time Neisseria gonorrhoeae
(EuroClone, Italy) kit was wused for N.
gonorrhoeae. DNA extraction for both tests was
performed with the Qiagen EZ1 Virus Mini Kit
v2.0. The obtained DNA products were
amplified using real-time PCR and were
processed according to the thermal cycling

profiles specified by the manufacturer.

Statistical Analysis

Adjusted Yates test and Fisher's exact test were
used to compare the distribution of
microorganisms 1in the patient and control
groups. A p value of <0.05 was accepted as

statistical significance.
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RESULTS

This study included 92 sexually active women
who presented to the Ondokuz Mayis University
Faculty of Medicine, Obstetrics and Gynecology
Outpatient Clinic with complaints of vaginal
discharge between June 2011 and January 2012.
Forty-six of these cases were clinically HPV
positive (patient group), and 46 were HPV

negative (control group).

Assessment using the Mycoplasma IST2 method
revealed growth in 80 of the 92 cases (86.9%). U.
urealyticum was isolated in 80 (86.9%) cases and
M. hominis in 5 (5.4%) cases. Growth was
observed in 43 (93.4%) cases in the patient group
and 37 (80.4%) cases in the control group.
Thirty-eight of the HPV-positive patients
showed growth of U. urealyticum alone, and five
showed growth of U. urealyticum and M.
hominis together. In all cases where growth was
in the control

observed only U.

group,
urealyticum was isolated (Table 1). Statistical
analysis revealed no significant difference
between the patient and control groups (p=1.00

for U. urealyticum; p=0.055 for M. hominis).

Table 1. Microorganism Distribution According to HPV-
Positive Patients (n:46) and Control Groups (n:46)

Microorganism HPV (+) HPV (-) Note
n (%) n (%)
U. urealyticum 43 37 Most
(93.47%)  (80.43%) frequently
M. hominis 5 0 All HPV
(10.86%) (+) patients
C. trachomatis 2 0 All HPV
(4.34%) (+) patients
N. gonorrhoeae 0 0 None
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When the antibiotic susceptibility profiles of all
1solates were examined, the antibiotics to which
U. urealyticum strains were most susceptible
were doxycycline (96.3%), josamycin (96.3%),
ciprofloxacin (95%), and azithromycin (95%).
The highest resistance was observed against
erythromycin (12.5%), ofloxacin (8.7%), and
tetracycline (8.7%). All M. hominis strains were
resistant to erythromycin and tetracycline.
Furthermore, M. hominis and U. urealyticum
were isolated together in one patient, and
resistance to all tested antibiotics was detected

(Table 2).

Table 2. Antibiotic sensitivities according to
microorganisms for all samples.
U.urealyticum M.hominis
Sensitive Resistance Sensitive Resistance
Doxycycline 77 3 4 1
(96.3%) (80%)
Josamycin 77 3 4 1
(96.3%) (80%)
Ofloxacin 73 7 3 2
(91.3%) (60.0%)
Erythromycin 70 10 0 5
(87.5%) (%0.0)
Tetracycline 73 7 0 5
(%91.3) (%0)
Ciprofloxacin 76 4 4 1
(95.0%) (80%)
Azithromycin 76 4 4 1
(95%) (80%)
Clarithromycin 74 6 4 1
(92.5%) (80%)
Pristinamycin 75 5 3 2
(93.8%) (60%)

When the patient and control groups were
evaluated separately, U. urealyticum isolates in

the control group were found to be 100%
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susceptible to doxycycline, tetracycline, and
ciprofloxacin. In the HPV-positive patient group,
the most significant resistance was observed
against erythromycin (16.3%), tetracycline
(16.3%), and clarithromycin (11.6%) (Table 3).

Table 3. Antibiotic susceptibility in U. urealyticum-
producing organisms.

Patient Control

Sensitive Resistance Sensitive Resistance

Doxycycline 41 2 37 0
Josamycin 41 2 36 1
Ofloxacin 39 4 34 3
Erythromycin 36 7 34 3
Tetracycline 36 7 37 0
Ciprofloxacin 39 4 37 0
Azithromycin 40 3 36 1
Clarithromycin 38 5 36 1
Pristinamycin 40 3 35 2

Real-time PCR analysis revealed C. trachomatis
DNA positivity in 2 of 96 samples (2.1%). These
two cases were in the HPV (+) patient group, and
both cases had coinfection with M. hominis and
U. urealyticum. N. gonorrhoeae DNA was not
detected in any sample. Statistical analysis
revealed no significant difference in C.
trachomatis between the patient and control

groups (p=0.49).

DISCUSSION

This study investigated the relationship between
sexually transmitted microorganisms (N.
gonorrhoeae, C. trachomatis, M. hominis and U.
urealyticum) and HPV in women of childbearing

age presenting with vaginal discharge. The

findings indicate that genital infections often
develop from the coexistence of multiple
microorganisms rather than a single pathogen,
and this coexistence, particularly with viral
agents such as HPV, leads to a more complex
clinical picture.

C. trachomatis and N. gonorrhoeae infections are
among the most common sexually transmitted
bacterial diseases worldwide. According to
World Health Organization (WHO) data, 128.5
million new cases of chlamydial infection were
reported in 2020. The asymptomatic nature of the
majority of infections creates serious obstacles to
both diagnosis and treatment, contributing to the
silent spread of the disease in the community. N.
gonorrhoeae can cause complications such as
pelvic inflammatory disease (PID), infertility,
and ectopic pregnancy. Furthermore, increasing
antibiotic resistance has become a significant
problem in gonorrhea treatment (7).

Although M. hominis and U. urealyticum were
long considered "opportunistic flora members,"
meta-analyses and cohort studies, particularly
after 2020, support the association of these
microorganisms with cervicitis, salpingitis,
pelvic abscess, infertility, spontaneous abortion,
and preterm birth. Recent multicenter studies and
meta-analyses have shown that the prevalence of
lower urogenital colonization by Ureaplasma
spp. and M. hominis continues; the prevalence
for Ureaplasma spp. is generally higher (20%-

50%), while the rates reported for M. hominis are
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more variable and generally lower (1%-15%).
Furthermore, recent antibiotic resistance data
indicate that, although regional variations exist,
resistance to macrolides, tetracyclines, and
fluoroquinolones is increasing. Therefore,
clinical management should be based on local
resistance patterns (8—11). The high frequency of
isolation of these agents in our study
demonstrates that their clinical importance
should not be overlooked. In our study, U.
urealyticum (86.9%) was detected much more
frequently than M. hominis. The presence of
vaginal discharge in all cases suggests that these
microorganisms may be the causative agents.
Furthermore, the colony density results of >10*
cfu/ml obtained with the Mycoplasma IST 2 kit
support the clinical significance of the isolations.
The association between HPV positivity and U.
urealyticum was also evaluated, but no
significant association was found (p>0.05).
When antimicrobial susceptibility results were
examined, the highest resistance in our study was
found to erythromycin and tetracycline for both
U. urealyticum and M. hominis. The fact that all
M. hominis isolates detected in our study were
resistant to tetracycline supports this increasing
trend. Therefore, considering that empirical
treatments are often inadequate and lead to
treatment-resistant cases, accurate identification
of the pathogens and determination of antibiotic
treatment

susceptibility —are critical for

management.

HPV is the most common viral sexually
transmitted infection and is considered the most
important risk factor for the development of
cervical cancer (12). The fact that C. trachomatis
was detected in conjunction with HPV in our
study is noteworthy. It has also been reported in
the literature that C. trachomatis may increase the
risk of developing cervical intraepithelial
neoplasia (CIN) in cases of coinfection with HPV
(13). This finding suggests that HPV and
bacterial infections may interact synergistically.
The immune-suppressive effect of HPV may
increase the persistence of bacterial pathogens;
similarly, chronic bacterial inflammation may
predispose HPV to the development of persistent

infection.

The prevalence of C. trachomatis infections is
reported at highly variable rates in different
populations, depending on patient groups and
diagnostic methods used. A meta-analysis
conducted by Huai et al. (2020) provided
important  conclusions by updating the
prevalence of C. trachomatis worldwide. This
study evaluated 29 studies covering a total of
89,886 individuals and found that the prevalence
of C. trachomatis in the general population was
2.9%. Furthermore, regional differences were
observed in subgroup analyses; for example,
while the prevalence was 4.5% across the
Americas, much lower rates (0.8%) were

reported in Southeast Asia. These differences

have been interpreted as being influenced by
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social, cultural, economic, and health
infrastructure factors (14). Verteramo et al. In
their study of 857 women in Italy, they found a
significant association between HPV and the
presence of C. trachomatis and high
concentrations of U. urealyticum, but they did
not find any association with N. gonorrhoeae
(15). Furthermore, a meta-analysis by Liang et al.
reported a strong association between HPV
infection and C. trachomatis and U. urealyticum.
Furthermore, the coexistence of bacterial
vaginosis and HPV increased the risk of
developing cervical intraepithelial neoplasia
(CIN) (16). In our study, only 2 (2.1%) of 96
patients with vaginal discharge were found to be
positive for C. trachomatis by PCR. While it is
noteworthy that these two cases were HPV
positive, the statistical analysis did not reveal a
significant association (p>0.05). N. gonorrhoeae
was not detected in any patient in our study. In
the literature, chlamydial coinfection has been
reported in 37.9%-40.8% of women infected
with N. gonorrhoeae; such an association was not
observed in our study (17). The lack of N.
gonorrhoeae detection in our study may be
related to the limited sample size, the fact that
this patient population frequently received
diagnosis and treatment in healthcare units

before the University Hospital, and the

geographical differences.

Given the limitations of conventional culture and

serological tests, the importance of molecular

methods for the accurate diagnosis of sexually
transmitted diseases is increasing. PCR and other
nucleic acid amplification tests demonstrate high
performance in terms of both sensitivity and
specificity (18). The use of these methods in our
study also enabled more accurate detection of
pathogens. These results emphasize the need for
routine use of molecular methods, especially in

asymptomatic individuals.

The most important limitations of our study are
the relatively limited sample size and the fact that
the cases represent only a specific geographic
region. Future studies should both determine
population-wide prevalence with larger samples
and examine resistance mechanisms.
Furthermore, prospective and molecular studies
to clarify the interaction between HPV and
bacterial pathogens will further clarify the

clinical significance of this association.
CONCLUSION

In conclusion, this study demonstrates that the
etiology of genital infections in women
presenting  with  vaginal  discharge s
multifactorial, that bacterial and viral agents can
frequently coexist, and that this can lead to
serious clinical complications. The association of
HPV with bacterial pathogens is particularly
significant for the development of cervical
cancer. Therefore, it is crucial that not only HPV
but also bacterial pathogens be included in

regular screening programs in public health



ODU Med J December 2025;12(3):114-122

policies. It is crucial that molecular diagnostic
methods be routinely implemented and that

targeted therapies replace empirical treatments.
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