DOI: 10.15386/cjmed-373

Original Research

Background and aims

POLYMERASE CHAIN REACTION AS A DIAGNOSTIC TOOL
FOR SIX SEXUALLY TRANSMITTED
INFECTIONS - PRELIMINARY RESULTS

ALECSANDRA IULIA GRAD', MIHAELA LAURA VICA?,
HOREA VLADI MATET?, DORU LUCIAN GRAD? IOAN COMAN¢,
DUMITRU ALEXANDRU TATARU!

Department of Dermatology, University of Medicine and Pharmacy Iuliu
Hatieganu, Cluj Napoca, Romania

’Department of Cellular and Mollecular Biology, University of Medicine and
Pharmacy Iuliu Hatieganu, Cluj Napoca, Romania

‘Department of Urology, Clinical Municipal Hospital, Cluj Napoca, Romania
‘Department of Urology, University of Medicine and Pharmacy Iuliu Hatieganu,
Cluj Napoca, Romania

Abstract

Background and aim. Sexually transmitted infections are a very frequent and
under-diagnosed cause of illness worldwide. A high number of detection methods and
a large range of specimens in which sexually transmitted infections can be determined
are available at the moment. Polymerase chain reaction performed on first void urine
offers the advantage of being non-invasive, self-collectable and has high sensitivity and
specificity. We looked to determine the frequency of Chlamydia trachomatis, Neisseria
gonorrhoeae, Trichomonas vaginalis, Mycoplasma hominis, Mycoplasma genitalium
and Ureaplasma urealyticum in symptomatic and asymptomatic patients.

Methods. Six sexually transmitted infections were determined in the first void
urine of 15 symptomatic and asymptomatic patients by polymerase chain reaction. We
used “Epicenter MasterPure™ Complete DNA and RNA Purification Kit” for the DNA
purification and “Seeplex® STD6 ACE Detection” for the DNA amplification. The
results were examined in UV light.

Results. A number of 5 patients had positive results for Chlamydia trachomatis
or Neisseria gonorrhoeae. Sexually transmitted infections are more frequent in men
between 27 and 40 years old.

Conclusions. Polymerase chain reaction is a good diagnostic tool for sexually
transmitted infections because it has a high sensitivity and specificity. Chlamydia
trachomatis is the most frequent sexually transmitted infection, followed by Neisseria
gonorrhoeae.
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important economic, therapeutic and social problem.

Sexually transmitted infections (STI) are the most World  Health O?gz.anization (WHO) StatiSti(fS
common cause of illness worldwide and they represent an show that about 498.9 million new cases of Chlamydia

trachomatis (CT), Neisseria gonorrhea (NG), syphilis and
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Trichomonas vaginalis (TV) occurred worldwide in 2008
in adults between the ages of 15 and 49 [1]. The number
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of patients with STIs is higher than the one reported in the
statistics because of the asymptomatic form of the infection,
the absence of partners testing, self-treatments and under-
reporting the cases.

In women, STIs can determine cervicitis, pelvic
inflammatory disease, salpingitis, endometritis, spontaneous
abortion and prematurity/low birth weight [2,3,4]. Women
have an over 3 times higher rate of contracting CT than
do men [5]. Urethritis, epididymitis and chronic prostatitis
occur in men with STIs [2,6]. In both genders, STIs can
cause infertility and they increase the susceptibility to HIV
infection [7,8,9,10]. In both sexes symptomatic infection
appears to be the exception rather than the rule, up to
70% remain asymptomatic for a varying period of time
[11,12,13].

There are a lot of laboratory methods to detect CT,
NG, TV, Ureaplasma urealyticum (UU), Mycoplasma
hominis (MH) and Mycoplasma genitalium (MG) that
range from cell culture to nucleic acid amplification tests
(NAAT) [8]. In bacterial culture only viable bacteria can be
quantified, but NAATs such as polymerase chain reaction
(PCR) can quantify both viable and nonviable bacteria
[11]. The higher sensitivity and better specificity of NAATSs
are their main advantages over other tests [3,14]. PCR has
been used to analyze a variety of specimen types including
male and female urine, male urethral swabs, and female
endocervical/vaginal swabs [15]. The invasiveness of
traditional collection methods determined some individuals
not to perform STIs tests [16]. Self-collectable samples
such as first-void urine (FVU) and vaginal swabs have
the advantage of being non-invasive and may increase
the number of tested individuals and the practicability of
screening programs [6].

In men, although urethral swabs turned to be more
sensitive and specific than FVU when enzyme immunoassay
(EIA) was performed, this difference between urethral
swab and FVU was reduced with the NAAT [8].

In women, there is a strong consistency between
vaginal swabs or FVU and endocervical swabs in the
detection of STIs [17]. FVU in women has the advantage
over endocervical swabs that it can be self-collected and
does not require the presence of a doctor. Urine samples
are the preferred collection method over vaginal swab [18].

FVU is a good specimen for detecting STIs in both
genders.

PCR performed on FVU is able to detect as many
or more infected patients than urethral swabs, endocervical
swabs or semen [9]. PCR is a convenient method for
clinicians because it can test multiple causative organisms
simultaneously and in short time.

The aim of this study was to investigate the utility of
PCR in the detection of CT, NG, TV, MH, MG and UU and
to estimate the frequency of this six sexually transmitted
infections.

Patients and methods

Patients

A number of 15 symptomatic and asymptomatic
patients were included in the study, 13 men and 2 women.
In the symptomatic group were included patients who
presented to the doctor asking for medical advice for
acute or chronic symptoms, including: genital discharge,
dysuria, fever and abdominal pain. Patients who addressed
to the doctor for a screening and partners of symptomatic
patients, all having no symptoms, were included in the
asymptomatic group.

All patients were recruited multidisciplinarily
from the dermatology, urology and infection diseases
ambulatory departments in Cluj Napoca over the period
between January 2014 to August 2014. From the total of
15 patients, 12 had symptoms of STIs and 3 patients were
asymptomatic. The age of the enrolled patients was between
22 years and 71 years and all of them were sexually active.
Patients who had a history of antibiotic use in the previous 2
weeks were excluded from the study. An informed consent
was obtained from all patients enrolled in the study and
they had all answered a standard questionnaire in which
they were asked to provide their age, sexual status, marital
status, origin, socio-economic status, symptoms, history of
STIs, partner’s symptomatology and other investigations
performed for STIs in order to have a complete medical
history. The study was approved by the ethics committee of
University of Medicine and Pharmacy from Cluj Napoca.
Confidentiality was addressed on the patient information
sheet.

Collection of urine

First void urine was collected from all 15 patients.
In the morning, when patients had not urinated for at least
4 hours, 50 ml of urine had been self-collected in a sterile
plastic container. The specimens were transported to the
laboratory without added transport medium and stored at
4° C, then examined within a maximum of 7 days.

Methods
In the laboratory, 1 ml from the specimens was
centrifuged in order to obtain the sediment.

DNA purification

In order to purify the DNA, we used “Epicenter
MasterPure™ Complete DNA and RNA Purification Kit”.
150 pl from the sample was mixed with lysis solution,
which contains Proteinase K, and then incubated at 65° C.
Then, the sample was cooled at 37° C, RNase A was added
and afterwards incubated at 37° C for 30 minutes. The mix
was placed on ice for 5 minutes and then reagent for protein
precipitation was added and vortexed vigorously in order to
eliminate the proteins, afterwards it was centrifuged with
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Hettich mikro 200 R centifuge for 10 minutes at 14000
rotation per minute (rpm). The supernatant which contained
DNA was mixed with isopropanol, then the microcentrifuge
tube was inverted 30-40 times and afterwards centrifuged
for 10 minutes at 14000 rpm, thus DNA would depose in
the pellet. DNA was rinsed twice with 75% ethanol and
re-suspended in TE Buffer. At the end, it would result 35 pl
buffer with DNA.

DNA amplification

For this part, we used “Seeplex® STD6 ACE
Detection”. In an Eppendorf

container the following were mixed: primer, DNA
polymerase, deoxynucleoside triphosphate (dNTP),
internal control and a solution to prevent contamination.
This mix was placed in PCR tubes, the patients DNA
sample was added together with positive and negative
controls. Afterwards the mix was electrophoresed in 2%
agarose gel containing ethidium bromide, with a molecular
weight marker.

Results analysis

The detection and examination of PCR products
were performed in UV light. The distance of migration is
proportional with the size in agarose gel. TV has the greatest
size in agarose gel, so it migrates on a small distance. It is
followed by MH, MG, CT and NG. UU has the smallest
size in agarose gel, so it migrates on the longest distance.

Results

In order to analyze the collected data, we used
descriptive statistics to provide essential information
related to the demographic features of the patients. Thus,
86.7% of the patients were males, with an average age of 31
years old (Tab. I). Among young men aged between 27 and
40 years old, we found positive results of our tested STIs.

Tabel I. Main clinical characteristics of the studied group.

Mean Symptomatic ~Asymptomatic
0,
NOO aee ) %)
Male 13 (86.7%) 31 11 (84.6) 2 (15.4%)
Female 2 (13.3%) 35 1 (50%) 1 (50%)

Frequencies were conducted to provide important
results related to the number of the patients that had one
of the six tested STIs, which represent the categorical
variables of the present study.

Therefore, CT was found in 4 patients and NG in 2
patients. One patient had positive result for CT and also for
NG (Fig. 1). MH, MG, TV and UU were not found in this
15 patients.

The 3 asymptomatic patients were negative for all
these six STIs. From the 12 symptomatic patients, 5 had
positive results for CT or NG and 7 were negative for

NC 6 7 8 9

L2 .,

Figure 1. Example of PCR result. NC - negative control. 6, 7, 8,9
- samples. PC - positive control. MK - marker of molecular weight.
Sample 6 - positive for CT. Sample 9 - positive for CT and NG.

the tested STIs. One woman enrolled in this study was
symptomatic and 1 was asymptomatic, but both had negative
results for the six STIs tested. Of the 13 men enrolled in the
study, 2 were asymptomatic and had negative results and
11 were symptomatic, out of which 5 had positive results.

Discussion

Although other diagnostic tools, such as culture,
antigen detection and serology are available for the
diagnostic of STIs, molecular testing seems to be highly
sensitive and specific [4,8,9,10].

This is to our knowledge the first study in our area
using PCR as a diagnostic tool for STIs.

Our data is consistent with other studies reporting
CT as the most prevalent bacterial STI [3,4,8,12]. In 2008,
from a total of 46.8 million new cases of CT, NG, syphilis
and TV reported by WHO for the European Region, 20.6
million were new cases of CT [1].

The second most common STI in our prospective
study was gonorrhea, which is the second most commonly
reported sexually disease in United States [19]. In the WHO
statistics for the European Region, in 2008, there were 3.4
million new cases of NG [1], but in this statistics syphilis
was also included, a fact that placed gonorrhea on the third
place after chlamydiasis and syphilis.

Co-infection with CT and NG seems to be frequent,
10-30% of people infected with NG are also co-infected with
CT [19,20]. In the United States, empiric treatment of CT
concurrently with gonococcal treatment is recommended if
diagnostic testing for CT was not performed [20]. In this
study we found one patient co-infected with NG and CT,
thus another advantage of PCR as a diagnostic tool for
STIs would be to help the clinicians to decide whether it is
appropriate to give co-treatment for chlamydial infection
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if they have a positive result for NG. As it can be observed
in figure 1, there is a low positive result for NG compared
with other positive results, which is due to the small amount
of DNA detected in the patient’s FVU. Correlating the low
positive result with the patient’s medical history, we have
concluded that there is an incipient gonorrhea associated
with chlamydiasis.

According to WHO global estimation, in 2008
there were 22.6 million new cases of TV in the European
region [1]. We did not detect TV in our 15 cases. This can
be explained by the fact that only 2 women were included
in the study and trichomoniasis is more frequent in women
[7].

MH, MG and UU were not found in our study,
probably due to the small number of tested patients and to
the fact that they affect a large number of infertile couples
[9].

One of the most important limitations of the
current study is the reduced number of cases which could
only provide descriptive data. TV, MH, MG and UU
were not detected and the asymptomatic group has also
reduced number of patients. However, these are important
preliminary results that provide essential insights for
further extended research studies.

Conclusions

PCR performed on FVU seems to be the best choice
to detect STIs because it is more sensitive and specific
than previously available diagnostic tests. This method
of detection uses noninvasively collected samples, such
as FVU, and it has the advantage of being able to test for
multiple causative organisms simultaneously.

Chlamydia trachomatis is the most frequent sexually
transmitted infection, followed by Neisseria gonorrhoeae.

In the future, PCR is expected to be used as a
standard diagnostic test for STIs. Because it can perform
analysis on hundreds of samples in a short time, PCR is a
good diagnostic tool for screening programs.
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