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ABSTRACT

IIntroduction: Non specific genital infection (NSGI) is a condition affecting females which
causes inflammation of the endocervix or anterior urethra that is not caused by Neisseria
gonorrhoeae. The causative sexually transmitted organisms include Chlamydia trachomatis
(Groups D to K) and Ureaplasma urealyticum. Infection caused by Ureaplasma urealyticum
is often asymptomatic even though many studies have pronounced that Ureaplasma
urealyticum can contribute not only to lower genitourinary infection but also to infertility.
Ureaplasma urealyticum cannot be stained by Gram stain due to the lack of a cell wall of the
organism.

Method: This research aims to evaluate the prevalence of Ureaplasma urealyticum in NSGI
patients by using the polymerase chain reaction (PCR) method targeted in the ureaplasma gene
structure 429 bp area. The samples were extracted from eighteen DNA NSGI patients.
Results: Eleven out of eighteen (61.11%) DNA NSGI samples tested positive for Ureaplasma
urealyticum. Most patients (44.44%) with Ureaplasma urealyticum were unemployed, and
27.78% were complaining of recurrent vaginal discharge.

Conclusion: The high incidence of Ureaplasma urealyticum in this study needs further
attention since doxycycline remains the drug of choice of NSGI. Moxifloxacin should be

considered for patients who are making no clinical progress with doxycycline[
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INTRODUCTION

Non specific genital infection (NSGI) is a condition affecting females which causes
inflammation of the endocervix or anterior urethra that not caused by Neisseria onorrhoeae
(Hong Kong Social Hygiene Service, 2004). The term non specific is used if the causal
organisms cannot be detected by conventional microscopy method.! The causative sexually
transmitted organisms include Chlamydia trachomatis (Groups D to K) and Ureaplasma
urealyticum gonorrhoeae (Hong Kong Social Hygiene Service, 2004). The prevalence of NSGI
at the Outpatient Clinic of Dr. Soetomo General Hospital in 2016 was 47 out of 3,753 new
dermatology and venereology cases (1.25%). In the Sexually Transmitted Disease Division of
the Outpatient Clinic, the percentage of NSGI was 17.22% (47 out of a total of 273 new cases).
Determining the diagnosis of NSGI requires detailed anamnesis of patients and patient’s
partner’s complaints, risk factors and obstetric history. On physical examination, hyperemia,
erosion of the cervix and mucopurulent discharge may be found. In microscopy examination
from the cervical smear with Gram staining is regarded as positive if 10 to 30
polymorphonuclear leucocytes were seen per high-power field and all other specific bacteria
or fungal are not found such as diplococcic Gram negative bacteria (Neisseria gonorrhea),
Trichomonas vaginalis, candidiasis vulvovaginalis and bacterial vaginosis.*

Based on the literature, Chlamydia trachomatis is the most common (30% - 50%) cause
of NSGI, which is inconsistent with the recent study conducted in the Dermatovenereology
Outpatient Clinic of Dr. Soetomo General Hospital, Surabaya in 2017. This study found a low
incidence (16.67%) of Chlamydia trachomatis in eighteen married NSGI patients.2
Ureaplasma urealyticum, the second most common cause of NSGI (10% - 40%) is frequently
found in the commensal flora of the lower genital tract.? Nevertheless, Ureaplasma species are
the most prevalent, potentially pathogenic bacteria isolated from the urogenital tract of both

men and women. By evolving from Gram-positive bacteria by degenerative evolution,
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Ureaplasmas lose their peptidoglycan cell wall. The lack of a cell wall leaves these organisms
insensitive to beta lactams, and also prevents the organisms from Gram staining. Ureaplasma
has 14 known serotypes and is divided into two groups: Ureplasma parvum (UPA, biovar 1,
parvo) and Ureaplasma urealyticum (UUR, biovar 2, T960). In a study conducted by Dhawan
B et al, Ureaplasma was found in 25.8% of patients with genital tract infections and in 20.8%
of infertile women. Previous studies have shown that Ureaplasma urealyticum biovars were
associated with pathogenicity. A study by Chua KB et al, stated that biovar 2 was more
associated with the loss of lactobacilli in women than biovar 1. They verified that biovar 2 was
associated with genitourinary tract infections (58.18%) compared to biovar 1, which was only
a colonizer of the genitourinary tract. Several clinical reports stated that urogenital infections
caused by Ureaplasma urealyticum may cause abnormal pregnancy outcomes by inducing
bacterial vaginosis, cervicitis, chorioamnionitis, intrauterine infection, premature rupture of
membranes, preterm delivery and neonatal pneumonia.>*

Ureaplasmas are susceptible to antimicrobial agents that influence DNA, RNA, protein
synthesis or the integrity of the cell membrane; these include tetracyclines, macrolides,
chloramphenicol, aminoglycosides and fluroquinolones. However, susceptibility to macrolides
is moderate; a recent study indicated that the most common cause of recurrent or persistent
urethritis is mixed infection with Mycoplasma genitalium or Ureaplasma urealyticum,
particularly among those patients who have been treated with doxycycline, a drug to which
Ureaplasma urealyticum or Mycoplasma genitalium may be resistant.*® Tetracycline
resistance in Ureaplasma species has been detected and resistance is mediated by the tetM
determinant, which encodes a protein that binds to the ribosomes, protecting Ureaplasma spp.
from the actions of these drugs.® Abele Horn et al have studied the antibiotic susceptibility of
the two Ureaplasma biovars and detected a major resistence to doxycycline and older

fluoroquinolones. The resistance rate of the Ureaplasma urealyticum biovar to doxycline was
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55%, to ciprofloxacin it was 42% and to ofloxacin it was 61%. Moxifloxacin was the most
active agent in vitro against Ureaplasma urealyticum with the narrowest difference between
the minimal inhibitory concentration (MIC) and the minimal bactericidal concentration (MBC)
values. Moxifloxacin should be considered for empirical therapy of non-gonococcal non-
chlamydial infection, or if the symptoms still persist after gonococcal and/or chlamydial
infection has been eradicated.®
Hundreds of publications have described various nucleic acid amplification tests
(NAATS) and their applications in detecting mycoplasmas and ureaplasmas in clinical
specimens since 1989. NAATS are also useful for the identification of organisms grown in
culture to the species level, replacing older and less practical technologies. Molecular based
methods, such as PCR, are able to detect and identify Ureaplasma urealyticum and
Ureaplasma parvum separately, whereas culture cannot do this.”® PCR has also been adapted
to detect antimicrobial resistence determinants and to analyze the genetic relatedness of clinical
isolates.” A study by Dhawan et al. established the prevalence of Ureaplasma urealyticum with
genital discharge by both culture and PCR. The PCR targeted a 429 bp region in the urease
structural gene of Ureaplasma uralyticum. The prevalence of Ureaplasma urealyticum as
determined by culture was 32% while PCR was 45% with an agreement of 93.75%.% PCR
seems to be more sensitive for diagnostic purpose compared to culture; PCR detected twenty
(15.2%) more positive samples among 132 clinical specimens compared to culture.®
The aim of this study is to discover the incidence of Ureaplasma urealyticum in NSGI
patients since it is important to understand the exact causative organism so that precise

management can be given to the patients.
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MATERIAL AND METHOD

This research is a descriptive observational study, using a cross sectional method to
evaluate the prevalence of Ureaplasma urealyticum among NSGI patients. This study used the
extracted DNA of eighteen NSGI patients that were archived in the Tropical Disease Center
(TDC), Universitas Airlangga Surabaya and performed PCR examinations in February 2018.
Samples were collected from NSGI patients who came to the Dermatovenereology Outpatient
Clinic (Sexual Transmitted Disease Division) of Dr. Soetomo General Hospital, Surabaya, and
were taken consecutively for three months (June — August 2017). Inclusion criteria included
women with IGNS who are married. Women who were menstruating, pregnant or diagnosed
with mixed infection were excluded. Specimen samples were taken from endocervical swab
which the diagnosis of NSGI had already established by detailed anamnesis and physical and
light microscopy examinations. Informed consent was obtained from the patients prior to
procedure.

PCR examinations were performed on the DNA of eighteen NSGI patients, extracted
from endocervical swabs. The PCR used in this study was MyQ-2 (Bio Rad). The PCR targeted
a 429 bp region in the urease structural gene of Ureaplasma urealyticum that is forward strand:
5’-ACGAC GTCCA CTG TAAGC AACT-3’ and reverse strand: 5’-CAATC TGCTC
GTGAA GTATT AC-3’. Ethical clearance had been approved for this study by the Ethical

Committee of RSUD Dr. Soetomo General Hospital

RESULTS

The women diagnosed with NSGI at the Dermatovenereology Outpatient Clinic
(Sexually Transmitted Disease Division) RSUD Dr. Soetomo General Hospital, Surabaya
between June and August 2017. The results in this study show that eleven out of eighteen NSGI

samples (61.11%) tested positive for Ureaplasma urealyticum. Of the patients with positive



126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

Ureaplasma urealyticum, four patients (22.22%) were aged between 17 — 27 years old and
another four patients (22.22%) were in the 28 — 37 age group. Most patients (44.44%) with
Ureaplasma urealyticum were unemployed, and 27.78% were complaining of recurrent
vaginal discharge. Table 1 (below) shows the percentage of patients with negative and positive
PCR Ureaplasma urealyticum. Figure 1 (above) shows PCR for urease gene of eighteen NSGI

samples.
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Table 1: Profile result of polymerase chain reaction

genital infection

Ureaplasma urealyticum non specific

Result of polymerase chain

reaction Chlamydia Total Percentage (%)
trachomatis
Positive 11 61,11
Negative 7 38,89
Total 18 100
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DISCUSSION

Although Ureaplasma urealyticum is known to be frequently found in the commensal
flora of the lower genital tract, this organism is potentially pathogenic isolated from the
urogenital tract of both men and women and causes 10% - 40% of NSGIs.1® Some clinical
reports declared that urogenital infection caused by Ureaplasma urealyticum can cause
chorioamnionitis, spontaneous abortion, stillbirth and preterm abortion during pregnancy.°
Ureaplasma has been isolated from patients with pelvic inflammatory disease (PID) affecting
fallopian tube; it was also detected in 25.8% of patients with genital tract infections and 20.8%
of infertile women.®

Detection of the exact organisms is important, but the lack of rigid cells makes it nearly
impossible to directly visualize Ureaplasma by light microscopy, and culture is difficult since
these fastidious organisms require the presence of serum, metabolic substrate and growth
factors like yeast extract for isolation.® In addition, routine bacterial culture may give negative
results for commercial sexual workers or asymptomatic people who have recently experienced
unprotected sexual contact and have acquired sexual transmitted infections (STI). These
neglected asymptomatic patients in the community can be the reservoir of STls.!!

The identification of the specific organism leads the clinician to make precise
management of the infections so that no complication will occur. Currently, the focus is on
syndromic management, which is not a very sensitive or specific method for establishing
diagnosis of upper genital infection. Furthermore, because of ever increasing drug resistance,
it is better to diagnose and treat the specific causative organism as far as this is possible. In a
study involving patients with infertility and genital discharge, Ureaplasma spp. 91% were
susceptible to doxycycline, 77% to ofloxacin, and 71% to azithromycin.* Govender and

Chalkley mentioned nine tetracycline-resistant strains concurrently resistant to doxycycline.
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Another study by Kenny and Cartwright stated Ureaplasmas were susceptible to quinolones
with the highest activities being shown by moxifloxacin and sparfloxacin.*®

Most pathogens causing STI as well as commensal microorganisms are difficult to
cultivate by routine microbiological diagnosis. NAATS, such as PCR, are useful for the
identification of microorganisms that are difficult to cultivate and for those that grow slowly.*
The present study used PCR and targeted a 429 bp region in the urease structural gene of
Ureaplasma urealyticum that is forward strand: 5’~ACGAC GTCCA CTG TAAGC AACT-3’
and reverse strand: 5’-CAATC TGCTC GTGAA GTATT AC-3°. The samples used in this
study were the extracted DNA of eighteen NSGI patients.

The results of this study performed in TDC Universitas Airlangga Surabaya and the
sample specimens collected in Dr. Soetomo General Hospital, Surabaya, determined that
eleven out of eighteen NSGI patients (61.11%) were detected Ureaplasma urealyticum, using
the PCR method. This prevalence was in keeping with the study by Peerayeh et al on infertile
women with endocervical specimens, which found that 51.7% tested positive for Ureaplasma
urealyticum by the PCR method. Our study also found four patients (22.22%) were aged
between 28 — 37 years, which is comparable to the study by Peerayeh et al, which found that
20.7% of patients with Ureaplasma urealyticum were aged 28 — 37.12 There is no previous

study that has been performed in similar populations.'*

CONCLUSION

To determine the specific causative organism of NSGI is important, due to the severe
complications that may be caused. The increasing resistance of tetracycline in Ureaplasma
strains requires careful antimicrobial preferences. This study may prove useful in providing
information on the prevalence of Ureaplasma urealyticum and the management of NSGI

caused by non chlamydial infection. The high incidence of Ureaplasma urealyticum in this
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study needs further attention since doxycycline remains the drug of choice of NSGI.
Moxifloxacin should be considered for patients who are making no clinical progress with
doxycycline. Research concerning the susceptibilities and resistances of Ureaplasma
urealyticum to antimicrobial classes such as macrolides, tetracyclines and quinolones may also

need to be undertaken.
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Figure 1: PCR for urease gene, lane 1: 100 bp ladder, lane 2: Ureaplasma urealytcium negative
control, lane 3: Ureaplasma urealyticum positive control, numbers 1, 2, 5, 8 — 14 and 18 show
clinical sample positive.
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