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Prevalence of human
papillomavirus and bacteria
as sexually transmitted
infections in symptomatic and
asymptomatic women
Background: Sexually transmitted infections (STI) are common around the world, and are an important public health
problem. In women, certain STIs, such as human papillomavirus (HPV), gonorrhea, chlamydia and other bacteria are often
asymptomatic but can cause complications such as pelvic inflammatory disease, ectopic pregnancy, infertility, and chronic
pelvic pain. This study evaluated the prevalence of HPV and other bacteria causing STIs in healthy and symptomatic
women.
Methods: A total of 396 women including healthy individuals (53 symptomatic and 343 asymptomatic) were enrolled
in this study. Vaginal swab samples were tested by using real-time multiplex PCR for 28 HPVs and 7 bacterial species
(AnyplexII HPV28 and AnyplexII STI-7 Detection kit, Seegene, Seoul, Korea).
Results: HPV and bacteria (≥ 1 microorganisms) were detected in 25.8% and 63.1% of all subjects, respectively. In
symptomatic women, the frequency of HPV and bacteria (≥ 1 microorganisms) was 35.8% (19/53) and 83.0% (44/53),
respectively. HPV and bacteria (≥ 1 microorganisms) were detected in 24.2% (83/343) and 60.1% (206/343) of asymptomatic
women. Detected microorganisms across subjects were as follows: Ureaplasma parvum (53.0%), Mycoplasma hominis
(17.4%), Ureaplasma urealyticum (12.4%), Chlamydia trachomatis (2.8%), Mycoplasma genitalium (1.5%) and Trichomonas
vaginalis (1.3%). Neisseria gonorrhoeae was not detected in any subjects. The frequency of bacterial detection in the
symptomatic group was significantly higher than in the asymptomatic group; HPV was not differently detected in either
group.
Conclusion: While HPV screening can be applied to women regardless of STI symptoms, nucleic acid amplification tests
of STI bacteria may be useful for symptomatic women.
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Introduction

Sexually transmitted infections (STI)
are common around the world, and are an
important cause of morbidity and mortality
[1]. Screening tests play a significant role, as
STIs can be both preventable and curable;
however, bacterial and viral causes of STIs
are difficult to detect using conventional
microbiological methods. Recently, methods
have been developed and introduced to detect
various microorganisms simultaneously using
multiplex PCR. In particular, they are being
used effectively to detect genotypes of HPV [24]. In addition, a kit has been developed that
is capable of detecting multiple types of major
STI bacteria such as chlamydia and gonorrhea,
and this is currently being used to study the
prevalence of such STIs in many regions
[2,3,5,6]. Since HPV was discovered as a cause

of cervical cancer, screening tests, along with
Papanicolaou tests, are now being performed
to detect such infections [7]; however, there
are no other available recommendations for the
detection of STI bacteria in women.
The research subjects of this study included
not only asymptomatic, healthy women
but also women who had not received any
previous diagnosis of a specific disease, yet had
gynecological symptoms. After performing
examinations on these subjects, the difference
in the prevalence of HPV and STI bacteria was
evaluated.

Methods
 Materials and DNA extraction
The study was carried out in a health
promotion center and women’s clinic in each of
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two university hospitals. Approval was obtained
from the ethical committee of each medical
center. A total of 396 women between 23 and
75 years of age were included in this study
and were divided into two groups according to
their symptoms and history. Healthy women
without any symptoms related to gynecological
disease were classified as the asymptomatic
group (n=343). Fifty-three women were
included in the symptomatic group as they
were experiencing symptoms such as vaginal
discharge, genital ulcers, or itching sensation at
the time of the study. Nucleic acid extraction
from collected cervical samples was conducted
using MICROLAB Nimbus IVD (Hamilton,
Revo, NV, USA).

 Multiplex PCR
Multiplex PCR was conducted with the
Anyplex™ II HPV28 detection kit and Anyplex™
II STI-7 detection kit (Seegene, Seoul, Korea)
using a CFX96™ real-time thermocycler (BioRad, Hercules, CA, USA) for individual
detection of HPV and STI bacteria. The
Anyplex™ II HPV28 detection kit simultaneously
detects 19 high-risk HPVs (16, 18, 26, 31, 33,
35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 69,
73, 82) and 9 low-risk HPVs (6, 11, 40, 42,
43, 44, 54, 61, 70). Seven microorganisms (i.e.,
Chlamydia trachomatis, Neisseria gonorrhoeae,
Trichomonas vaginalis, Mycoplasma genitalium,
Mycoplasma hominis, Ureaplasma urealyticum,
and Ureaplasma parvum) can be detected via the
Anyplex™ II STI-7 detection kit.
Each PCR reaction was performed in 20 μL
of reaction mixture containing 5 μL of extracted
DNA and PCR master mix. The thermocycler
conditions consisted of an initial incubation at
50°C for 4 min, denaturation at 95°C for 15
min, 50 cycles of denaturation (30 sec each at
95°C), annealing (1 min at 60°C), and extension
(30 sec at 72°C).

 Statistical analysis
Pearson χ2 test was performed to compare

whether the differences of HPV detection rates
and STI bacteria between asymptomatic and
symptomatic women were significant. P values
<0.05 were considered statistically significant.

Results

HPV and STI bacteria were detected in
25.8% (102/396) and 63.1% (250/396),
respectively in the study subjects (TABLE
1). Among the HPV genotypes, the highest
frequency was observed for type 68 (3.8%), and
among STI bacteria, Ureaplasma parvum was
detected in 53% of the study subjects (FIGURE
1A and 1B). The division of the research subjects
according to their symptoms demonstrated that
in HPV infection cases, 24.2% of the subjects
were detected as asymptomatic and 35.8%
as symptomatic; however, statistically this
difference was not significant. Alternatively, STI
bacteria were detected in 83.0% of symptomatic
subjects, a significantly higher percentage than
that of asymptomatic subjects (60.1%). Among
these, the detection of Ureaplasma parvum,
Mycoplasma hominis and Mycoplasma genitalium
was significantly higher in the symptomatic
group than in the asymptomatic group (TABLE
2).

Discussion

HPV causes STI, but is also related to the
development of cervical cancer. Therefore,
the HPV and genotype tests are important
elements of cervical cancer screening process.
In this study, HPV was detected in 25.8%
of the subjects, and there was no significant
difference between the asymptomatic group
(24.2%) and the symptomatic group (35.8%).
Kim et al. [2] stated that HPV was detected
in 12.1% of 799 asymptomatic women, and
Chung et al. [8] also reported that the HPV
prevalence rate in 518 healthy adult women
was 17.6%. It is thought that the prevalence
rate of the research subjects in this study was
higher than that described by previous studies
because the majority of the research subjects in
this study were symptomatic women. Currently,
the recommended practice for cervical cancer

Table 1. Detection of HPV and STI bacteria in 396 Korean women.
HPV
Positive
Single
Multiple
Double
Triple
≥Quadruple

Number
102
71
31
22
9
0

%
25.8
17.9
7.9
5.6
2.3
0.0

STI bacteria
Number
250
170
80
62
16
2

%
63.1
42.9
20.2
15.7
4.0
0.5

Abbreviations: HPV, human papilloma virus; STI, sexual transmitted infection
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FIGURE 1. Distribution of HPV genotype (A) and STI bacteria (B). The number of microbes detected patients,
including single and multiple detection was divided by total number of subjects (n=396). Abbreviations:
HPV: human papilloma virus; STI: sexual transmitted infection; CT: Chlamydia trachomatis; NG: Neisseria
gonorrhoeae; TV: Trichomonas vaginalis; MG: Mycoplasma genitalicum; MH: Mycoplasm hominis; UU:
Ureaplasma urealyticum; UP: Ureaplasma parvum.

Table 2. Differences of detection rate of HPV and STI bacteria
symptomatic subjects.

HPV positive
STI bacteria positive
HPV-STI bacteria coinfection
HPV

between asymptomatic and

Asymptomatic women (n=343) Symptomatic women women (n=53)
P*
Number
%
Number
%
83
24.2
19
35.8
NS
206
60.1
44
83.0
0.001
60
17.5
18
34.0
0.005

High risk genotype

65

19.0

13

24.5

NS

Low risk genotype

18

5.2

6

11.3

NS

Chlamydia trachomatis

7

2.0

3

5.7

NS

Neisseria gonorrhoeae

0

0.0

0

0.0

NA

Trichomonas vaginalis

3

0.9

1

1.9

NS

Mycoplasma genitalicum

2

0.6

4

7.5

0.004

Mycoplasm hominis

53

15.5

15

28.3

0.021

Ureaplasma urealyticum

41

12.0

7

13.2

NS

Ureaplasma parvum

173

50.4

38

71.7

0.004

STI bacteria

* Statistical significance was determined by the Pearson χ test.
Abbreviations: NS, non-specific; NA, not applicable; See Table 1.
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screenings in Korea [7,8] is that asymptomatic women over the
age of 20 years receive a Papanicolaou test every three years,
and receive HPV examinations at a frequency based on clinical
Clin. Pract. (2017) 14(6)

judgment and personal preference. In United States, it is advised
that an individual undergoes a Papanicolaou test every three years
after they reach 21 years of age, and that they receive nucleic acid
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tests every five years after 30 years of age [1]. As
the prevalence rate of HPV is unrelated to the
symptoms, this study suggests that nucleic acid
tests regarding HPV be concurrently carried out
with cervical cytology, rather than as a form of
selective examination as it currently stands.
In comparison to there being no relation
between the prevalence rate of HPV and whether
the individual was in the symptomatic group,
in the case of STI bacteria, a higher prevalence
rate was discovered in symptomatic individuals
than in asymptomatic individuals (symptomatic
vs. asymptomatic: 83.0% vs. 60.1%). Among
the 7 types of STI bacteria, the prevalence rate
of Chlamydia trachomatis, Neisseria gonorrhoeae
and Trichomonas vaginalis were extremely
low or non-existent, but in the case of the
United States, as chlamydia and gonorrhea are
the most common forms of STD, screening
inspections are recommended as a general test
for both men and women [1]. In this study,
Ureaplasma parvum was found to be the most
common type of bacteria in all of the research
subjects (53.0%), asymptomatic individuals
(50.4%) and symptomatic individuals (71.7%).
In particular, compared to the prevalence
rate of the asymptomatic individuals, the
prevalence rate in symptomatic individuals
was significantly higher. The prevalence rate
of Ureaplasma parvum has been previously
reported in other studies with asymptomatic
women as the research subjects to be 32.5%
[2] and 53.1% [5] each. The infection of
Ureaplasma during pregnancy has been reported
to be related to adverse outcomes [9,10], and
recently, there have been studies which state
that Ureaplasma parvum and HPV co-infection
are related to Grade 1 cervical intraepithelial
neoplasia [3]. In this study, symptomatic
individuals demonstrated a significantly high
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prevalence rate, and it appears to be more
plausible that rather than prescriptive screening
tests, tests be performed after one is identified as
a symptomatic individual. However, when the
prevalence rate in an asymptomatic woman is
30%-50%, and in particular, where the subject
is infected during pregnancy, it should be
expected that these circumstances may result in
adverse outcomes.
Although this study’s research subjects were
those without diagnosis of a particular disease,
by including symptomatic women in the study,
it was possible to examine the difference in
prevalence rate in HPV and STI bacteria in both
asymptomatic and symptomatic groups. The
prevalence rate of HPV remained unchanged
in both groups, thereby suggesting that cervical
cancer screening tests should be performed
more frequently for asymptomatic women than
in current practice. In the case of STI bacteria,
the prevalence rate in symptomatic individuals
was higher; individuals may decide on whether
to receive a screening test depending on whether
they are asymptomatic or symptomatic.
Pregnant women, however, should consider
undergoing Ureaplasma tests.
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