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Introduction

Defined as a broad but relatively well-defined group of

infections, sexually transmitted infections (STIs) are typically

caused by an acute presentation that can progress to a

chronic clinical condition [24]. Reduction of complication

rates and disease spread [18] requires the use of rapid and

reliable laboratory techniques that can identify the

causative pathogen or normal flora, the most common of

which have been found to include Trichomonas vaginalis

(TV), Mycoplasma hominis (MH), Ureaplasma urealyticum

(UU), Chlamydia trachomatis (CT), Mycoplasma genitalium

(MG), and Neisseria gonorrhoeae (NG) [2, 10, 15, 27, 28]. 

However, major challenges exist with the use of current

diagnostic methods in STI detection. For example, in the

clinical diagnosis of bacterial vaginosis, the uses of current

criteria, such as Amsel’s criteria, or techniques, such as

determination of Nugent’s score [5, 21, 29], lead to inconclusive

results in 30% of symptomatic women [22], and have a

sensitivity and specificity of 92% and 77%, respectively [7].

Moreover, these methods not only require that testing

personnel have a certain level of experience but have also

been reported to have questionable diagnostic accuracy

due to the ambiguous terms used [1, 19]. Fortunately,

polymerase chain reaction (PCR)-based methods have been

developed to detect vaginosis pathogens that appear to

overcome the disadvantages of conventional criteria and

techniques, having been found to have a high level of

specificity (95–100%) and sensitivity (95–100%) in investigations

of their functionality [19, 20, 22].

Recent reports that an STI often involves not one but

rather a group of highly variable pathogens [16, 26] have
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A lack of investigation in specific regions has impeded the understanding of epidemiological

trends in the prevalence of sexually transmitted infections (STIs) in South Korea. To help fill

this research gap, this study used multiplex polymerase chain reaction (mPCR) to determine

the prevalence of STIs detected in clinical specimens collected from women in Cheonan, South

Korea between August 2006 and November 2012, and analyzed the prevalence of STIs

according to age, bacterial pathogen, and time period. Of the 1,618 specimens collected from

1,523 patients, 536 (35.2%) tested positive for at least 1 pathogen, with 407 (25.2%) testing

positive for 1 pathogen, 103 (6.4%) for 2 pathogens, 20 (1.2%) for 3 pathogens, and 6 (0.4%) for

4 pathogens (n = 697 pathogens total). The median ages of all patients and of STI-positive

patients were 37.8 and 33.3 years, respectively, and both decreased annually over the study

period. Mycoplasma hominis (MH) was detected in 62.1% of the positive specimens, Ureaplasma

urealyticum (UU) in 28.4%, Chlamydia trachomatis (CT) in 23.1%, Trichomonas vaginalis (TV) in

7.8%, Mycoplasma genitalium (MG) in 6.5%, and Neisseria gonorrhoeae (NG) in 2.1%. Whereas the

prevalence of MH, MG, and TV infection did not vary greatly over the study period, that of

UU decreased by one-fifth and that of both CT and NG increased 4-fold. The results indicate

great variability in the rates of infection with each pathogen and a decreasing trend in overall

STI prevalence, age of patients seeking STI testing, and age of STI-positive patients.

Keywords: Chlamydia trachomatis, Neisseria gonorrhoeae, sexually transmitted infection,

Trichomonas vaginalis, Ureaplasma urealyticum 
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prompted a search for methods capable of simultaneously

identifying multiple pathogens in a single clinical sample

[9, 13, 26]. Two such methods are the dual priming

oligonucleotide (DPO) PCR system (Seegene, Seoul, Korea),

a recently developed nucleic acid amplification technique

[9, 23], and multiplex PCR (mPCR), a PCR technique that

allows for simultaneous amplification of more than one target

nucleic acid, including those of six the bacterial pathogens,

TV, MH, UU, CT, MG and NG, in one test tube [29].

According to the Korea Centers for Disease Control and

Prevention (KCDC), at least 7,000 individuals are diagnosed

each year with STI in South Korea [6]. Several studies, most

of which were conducted under the auspices of large

organizations, such as the KCDC, have described the

distribution and types of STIs identified in the South Korean

population. However, these studies primarily aimed at

collecting national data using surveys and reporting the

results of statistical analysis of the data rather than conducting

direct testing of one region over a specified period to

identify the types of STIs and the extent of multiple

infections. The lack of investigation into specific areas has

impeded understanding of the epidemiological trends of

STI prevalence in South Korea. To assist in collecting the

foundational data necessary for establishing laboratory

diagnostic systems and preventative measures, this study

performed multiplex PCR (mPCR) to determine the prevalence

of STIs in clinical specimens collected from a large sample

of women in Cheonan and analyzed the distribution of STI

prevalence according to age, bacterial pathogen, and time

period.

Materials and Methods

Materials

From August 2006 to November 2012, 1,618 endocervical swab

specimens were consecutively obtained from 1,523 female

patients attending STD clinics in the Dankook University Hospital

for STI screening. Each collected specimen was tested in a week

by mPCR for STI screening, and the epidemiological data were

acquired by retrospective clinical analysis.

Methods

DNA extraction. The collected clinical specimens were stored at

-70oC until isolation of DNA for the mPCR assay. The swab

specimen was suspended in PBS and collected by centrifugation

at 13,000 ×g for 10 min. The supernatant was discarded and the

pellet was resolved in PBS. DNA for the mPCR assay was

extracted using a QIAamp DNA Mini Kit (Qiagen, Germany) in

accordance with the manufacturer’s instructions. Briefly, approximately

200 µl of each specimen was used as starting material for the DNA

isolation. Concentrations of the extracted DNA samples were

measured using a Nanodrop 1000 (Thermo Fisher Scientific, USA)

Multiplex PCR. The mPCRs for the STIs were conducted with

the Seeplex STD Detection Kit (Seegene, Korea) according to the

manufacturer’s instructions, using a PTC 200 PCR system (MJ

Research, USA). Briefly, 5 µl of extracted DNA was added in the

PCR tube of the Seeplex STD Detection Kit that contains the 5 µl of

primer probe mixture and 10 µl of mPCR premix for six types of

STI pathogens, including TV, MH, UU, CT, MG, and NG. Detection

of the six types of STI pathogens was performed simultaneously in

a single mPCR using a combination of primers for each pathogen.

The target genes and their size of the six types of STIs are listed in

Table 1. The initial PCR step was performed at 94oC for 15 min,

then by 40 cycles of the following conditions; 94oC for 30 sec, 63oC

for 90 sec, and 72oC for 90 sec. The final cycle was followed by

an extension step at 72oC for 10 min to complete any partial

polymerizations. Positive and negative PCR controls containing

standardized viral RNA extracts and nuclease-free water, respectively,

were included in each run. The kit includes amplification of the

Arabidopsis cellulose synthase (CesA3) gene as an internal control

(IC), which is designed to detect the presence of PCR inhibitors.

An IC was included in the PCR mix to detect the presence of PCR

inhibitors. PCR products were separated by ethidium-bromide-

stained 2% agarose gel electrophoresis and visualized under UV

light.

Table 1. Detection targets of the mPCR assays in various pathogens involved in STIs. 

Target Gene Size (bp)

Arabidopsis (internal control) CesA3 719

Trichomonas vaginalis Actin L05468 580

Mycoplasma hominis Gap Aj243692 502

Ureaplasma urealyticum Urease AF085729 435

Chlamydia trachomatis Cryptic plasmid M19487 348

Mycoplasma genitalium gyrA L43967 253

Neisseria gonorrhoeae Por A pseudogene AJ223447 214
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Results

Performance of mPCR assay amplified and differentiated

the six pathogens, which could be observed individually or

as components of mixed infections in the clinical samples

(Fig. 1). Of the 1,618 specimens collected from 1,523 patients,

536 specimens (35.2%) tested positive for pathogens. A

total of 697 pathogens were detected, indicating a rate of

single and co-infection of 75.9% (407/697) and 24.1% (129/

697), respectively (Table 2). The median age of all patients

was 37.8 years (range 10.7–81.0 years); the median age of

patients with STI-positive samples was 33.3 years; and the

median age of patients with single, dual, triple, and

quadruple infections was 28.9, 38.7, 48.4, and 17.0 years,

respectively (Fig. 2). When the study population was

divided by age group by 10-year intervals, the age 40–49

year group contained the highest number of STI pathogen-

positive patients (457), whereas the 10–19 year group had

the highest STI-positive rate (47.4%; 55/116; Table 3).

Fig. 1. Performance of the mPCR assay using 5 samples

containing no pathogens (Lane 1), 3 pathogens (Lane 2), 1

pathogen (Lane 3), 2 pathogens (Lane 4), 2 pathogens (Lane 5),

1 pathogen (Lane 6), and a negative control (Lane N). 

Lane M, molecular markers. Internal control (800 bp), Trichomonas

vaginalis (580 bp), Mycoplasma hominis (502 bp), Ureaplasma urealyticum

(435 bp), Chlamydia trachomatis (348 bp), Mycoplasma genitalium (253 bp),

and Neisseria gonorrhoeae (214 bp).

Fig. 2. Median age of STI-positive patients tested during 2006–

2012 in Cheonan, Korea. 

The Y-axis represents the median age, whereas the X-axis represents

the infection type. The gray bar indicates the type of infection

pathogen, and the diagonal bar represents the number of pathogens

detected.

Table 2. General STI results and ratios of isolated pathogens.

Number  (%)

Patients 1,523 100.0

Positive patients 509 33.4

Specimens 1,618 100.0

Positive specimens 536 33.1

Mycoplasma hominis 333 62.1

Ureaplasma urealyticum 152 28.4

Chlamydia trachomatis 124 23.1

Trichomonas vaginalis 42 7.8

Mycoplasma genitalium 35 6.5

Neisseria gonorrhoeae 11 2.1

Table 3. Distribution of patients according to age group and detected pathogen.

Age 

group

No. of total

patients (%)

No. of pathogen 

detected patients (%)

Positive 

rate (%)

No. of 

MH

No. of 

UU

No. of 

CT

No. of 

TV

No. of 

MG

No. of 

NG

No. of detected 

pathogen

10 ~ 19 116 (7.6) 55 (10.8) (47.4) 34 8 28 3 6 5 84

20 ~ 29 322 (21.1) 122 (24.0) (37.9) 53 32 52 6 14 3 160

30 ~ 39 426 (28.0) 117 (23.0) (27.5) 74 39 33 9 5 1 161

40 ~ 49 457 (30.0) 152 (29.9) (33.3) 122 52 8 19 7 1 209

50 ~ 59 145 (9.5) 50 (9.8) (34.5) 40 15 3 5 2 1 66

60 ~ 69 44 (2.9) 11 (2.2) (25.0) 8 6 0 0 1 0 15

70 ~ 79 12 (0.8) 2 (0.4) (16.7) 2 0 0 0 0 0 2

80 ~ 99 1 (0.1) 0 (0.0) (0.0) 0 0 0 0 0 0 0

Total 1,523 (100.0) 509 (100.0) (33.4) 333 152 124 42 35 11 697
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Regarding the causative pathogen, MH was detected in

62.1% (333/536) of the 536 positive specimens, UU in 28.4%

(152/536), and CT in 23.1% (124/536), whereas TV, MG,

and NG were each detected in less than 10% (7.8%, 6.5%,

and 2.1%, respectively; Table 2). Regarding the age of

patients by causative pathogen, the median age of patients

with a TV-positive sample was 41.8 years, that of patients

with a MH-positive sample was 40.5 years, that of patients

with a UU-positive sample was 39.3 years, and that of

patients with a NG-sample was 20.8 years (Fig. 2).

Classification of the 697 pathogens according to age group

revealed that the largest number of pathogens (209) was

detected in the 40–49 year group, followed by the 30–39

year, 20–29 year, and 10–19 year groups (Table 3).

Analysis of annual STI incidence revealed that the

highest PCR-positive rate had been recorded in 2006

(54.7%; 41/75), followed by 2007 (42.1%; 110/261) and 2008

(36.8%; 81/220; Table 4). Analysis of the monthly PCR-

positive rate revealed that the highest had been recorded in

July (44.4%; 59/133), followed by January (41.7%; 55/132)

and December (36.4%; 43/118; Table 5). Analysis of changes

in incidence over time revealed that the median age of STI-

positive patients had increased between 2006 and 2008,

from 38.0 years in 2006 to 39.9 years in 2007 to 40.2 years in

2008, but had then decreased to 29.4 years by 2012 (Fig. 3).

Regarding the detection rate by pathogen, the mean

annual detection rates for MH and MG remained at

approximately 47.8% and 5.0%, respectively, from 2006 to

2012. In contrast, the mean annual detection rate for CT

increased from 7.3% to 28.0% and that of NG from 0% to

4.7%, whereas that of UU decreased from 27.3% to 6.5%,

from 2006 to 2012 (Table 4).

Table 4. Distribution of specimens according to year and detected pathogen.

Year

(yr)

No. of 

total 

specimens

No. of 

pathogen 

detected 

specimens

Positive 

rate 

(%)

No. of MH No. of UU No. of CT No. of TV No. of MG No. of NG
No. of 

detected 

pathogen
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

2006a 75 41 (54.7) 30 (54.5) 15 (27.3) 4 (7.3) 3 (5.5) 3 (5.5) 0 (0.0) 55

2007 261 110 (42.1) 68 (45.3) 47 (31.3) 20 (13.3) 4 (2.7) 11 (7.3) 0 (0.0) 150

2008 220 81 (36.8) 49 (49.5) 28 (28.3) 13 (13.1) 6 (6.1) 2 (2.0) 1 (1.0) 99

2009 239 76 (31.8) 50 (47.2) 26 (24.5) 14 (13.2) 9 (8.5) 6 (5.7) 1 (0.9) 106

2010 187 55 (29.4) 32 (45.7) 13 (18.6) 16 (22.9) 5 (7.1) 3 (4.3) 1 (1.4) 70

2011 286 87 (30.4) 51 (46.4) 16 (14.5) 27 (24.5) 8 (7.3) 5 (4.5) 3 (2.7) 110

2012b 350 86 (24.6) 53 (49.5) 7 (6.5) 30 (28.0) 7 (6.5) 5 (4.7) 5 (4.7) 107

Total 1618 536 (33.1) 333 (47.8) 152 (21.8) 124 (17.8) 42 (6.0) 35 (5.0) 11 (1.6) 697

aAug. ~ Dec. 5 months in 2006 year.
bJan. ~ Nov. 11 months in 2012 year.

Table 5. Monthly STI-positive rates.

Period
No. of total 

patients

No. of pathogen 

detected specimens

Positive 

rate (%)

Jan. 132 55 (41.7)

Feb. 102 36 (35.3)

Mar. 137 47 (34.3)

Apr. 151 40 (26.5)

May 134 39 (29.1)

Jun. 132 46 (34.8)

Jul. 133 59 (44.4)

Aug. 150 52 (34.7)

Sep. 139 30 (21.6)

Oct. 148 43 (29.1)

Nov. 142 46 (32.4)

Dec. 118 43 (36.4) Fig. 3. Median age of STI patients during 2006–2012.
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Of the 407 patients with a single infection, 234 tested

positive for MH (43.7%), 76 for CT (14.2%), 68 for UU

(12.7%), 9 (1.7%) for TV, and 5 (0.9%) for NG. Co-infection

with MH and UU was most frequently observed (43.7%,

45/103) in the 103 patients with double infection and co-

infection with MH, TV, and UU (40.0%, 8/20) in the 20

patients with triple infections. Of the 6 patients with

quadruple infections, 3 (50%) tested positive for MH, CT,

TV, and UU (Table 6).

Discussion

Few studies have simultaneously investigated the

relative frequency of detection of CT, NG, MG, MH, and

UU in cervical samples and, to our knowledge, none before

this study has examined the frequency of their detection in

Cheonan, South Korea. According to the KCDC, the total

reported number of STI cases increased from 27,915 in 2001

to 32,872 in 2002 before beginning to decrease in 2003 such

that it had decreased to 12,486 cases in 2007 [16]. The

findings of the present study confirm this decreasing trend,

as the number of STI-positive patients in the sample was

found to have decreased from 110 in 2007 to 81 in 2008 to

76 in 2009. 

Regarding the causative pathogen detected in the

specimens, the prevalence of MH, UU, and CT was found

to be 62.1%, 28.4%, and 23.1%, respectively. These rates are

in accord with those of Yu and Lee [29], who reported rates

of 53.7% (116/216), 39.8% (86/216), 28.7% (62/216), 11.1%

(24/216), 10.6% (23/216), and 6.0% (13/216) for MH, UU,

CT, MG TV, and NG detection, respectively, over the same

period in Seoul, Korea. They are also in accord with those

of Kim et al.’s [14] study of male patients, performed at

Seoul in 2011, which reported rates of 26.0% (112/430),

9.1% (39/430), 6.7% (29/430), 0.5% (2/430) 0.2% (1/430),

and 0.2% (1/430), for UU, MH, CT, NG, TV, and MG

detection, respectively. In contrast, other studies have

reported a total prevalence of MH and UU infection of

44.4% and 18.9%, respectively, in Seoul in 2006 [17]. The

prevalence of CT was 6.5% [4] in Estonian, 9% in Swedish

[11], and 11% in Slovenian studies [12], both performed

also on patients attending STD clinics. In our study, the

trend of CT prevalence of 23.1% is coincidence of the study

of Yu and Lee [29] in the Seoul area but higher compared

with areas of Europe [4, 11, 12].

Regarding age, the median age of all patients examined

in this study was 37.8 years, and the median age of STI-

positive patients was 33.3 years. Interestingly, the median

age of all patients decreased annually, from 40.2 years in

2008 to 38.4 years in 2009 to 34.9 years in 2010, as did the

median age of STI-positive patients, falling from 40.2 years

in 2008 to 29.4 years in 2012. Differences in prevalence

according to race and socioeconomic status have been

reported [8], and differences by sex have also been

suggested.

The results of the present study indicate that the

prevalence of infection with several of the pathogens

examined varies annually. The prevalence of MH, MG, and

TV infection did not vary greatly over the study, with that

of MH ranging from 45.3% to 54.5%, of MG from 2.0% to

7.3%, and of TV from 2.7% to 8.5%, between 2006 and 2012.

In contrast, the prevalence of UU decreased by approximately

one-fifth between 2007 and 2012, from 31.3% in 2007 to

6.5% in 2012, while that of both CT and NG increased more

Table 6. Frequency of single-, double-, and multiple-positive infections based on mPCR detection assays.

Single positive 

microorganism
No. (%)

Double positive 

microorganism
No. (%) Multiple positive microorganism No. (%)

MH 234 (43.7) MH UU 45 (8.4) MH TV UU 8 (1.5)

CT 76 (14.2) MH CT 18 (3.4) MH CT UU 6 (1.1)

UU 68 (12.7) MH TV 9 (1.7) MH CT TV UU 3 (0.6)

MG 15 (2.8) TV UU 8 (1.5) MH MG UU 2 (0.4)

TV 9 (1.7) MG CT 6 (1.1) NG TV UU 2 (0.4)

NG 5 (0.9) MH MG 5 (0.9) MH MG CT 1 (0.2)

CT UU 5 (0.9) MG CT UU 1 (0.2)

NG CT 3 (0.6) MH MG CT TV 1 (0.2)

MG UU 2 (0.4) MH MG CT UU 1 (0.2)

CT TV 2 (0.4) MH MG NG CT 1 (0.2)

Total 407 (75.9) 103 (19.2) 26 (4.9)
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than 4-fold, from 7.3% and 0.0%, respectively, in 2006 to

28.0% and 4.7%, respectively, in 2012. 

STIs have become a major public health issue in the

United States as well as in South Korea. The prevalence of

chlamydia, which showed a large increase in prevalence, is

the highest of all STIs in the US population and increasing,

with the total number of cases reported having increased

from 970,000 in 2005 to 1,030,000 in 2006 and having

increased since, especially among sexually active individuals

aged between 15 and 24 years [3, 16]. The findings regarding

chlamydia are in accord with those of the 2006 surveillance

report of the US Centers for Disease Control and Prevention

[7], which reported that 19 million new STI cases are

recorded every year, approximately half of which are in

individuals aged between 15 and 24 years. In contrast, Kim

et al. [14] and Shipitsyna et al. [25] found the mean age of

the patients in their studies to be 45.4 ± 8.1 years and 36

(range 15–61) years, respectively. Although differences

with respect to the period and region investigated in these

studies must be acknowledged, the findings all indicate

that the average age of STI-positive patients appears to be

decreasing.

The coexistence of various sexually transmitted

microorganisms, a very common phenomenon, has been

attributed to several factors, including a common route of

transmission, the sexual behavior of the host, and the

presence of resident flora [13]. In the present study, 75.9%

(407/536) of all STI-positive cases were infected with one

pathogen and 24.1% (129/536) with multiple pathogens.

Among those infected with more than one pathogen, 19.2%

(103/536) were infected with 2 pathogens, 3.7% (20/536)

with 3 pathogens, and 1.1% (6/536) with 4 pathogens.

These findings are in accord with those of Samra et al. [24],

who detected a single pathogen in 51 (45.1%) and multiple

pathogens in 24 (21.2%) of the specimens examined in their

study.

The aim of this study was to investigate the prevalence of

STIs caused by CT, NG, MG, UU, MH, and TV infections in

Cheonan, South Korea. Although slight variations in STI

distribution according to time period, region, and social

environment were observed, the results indicated a

decreasing trend regarding both the total number of STI-

positive patients and the STI incidence in the Cheonan

region. Although the incidence of infection with CT and/or

UU is increasing, the age of those seeking STI testing and

the age of STI-positive patients are decreasing, indicating a

correlation between the increase in the positive result rate

for CT and a decrease in the mean age of STI-positive

patents. Further in-depth studies should explore the nature

of this correlation and the indications of the other findings

of this study and other studies of STI prevalence and

characteristics. We hope that these results will be used as

baseline data for future clinical studies.

References

1. Anderson MR, Klink K, Cohrssen A. 2004. Evaluation of

vaginal complaints. JAMA 291: 1368-1379.

2. Blanchard A, Yáñez A, Dybvig K, Watson HL, Griffiths G,

Cassell GH. 1993. Evaluation of intraspecies genetic variation

within the 16S rRNA gene of Mycoplasma hominis and

detection by polymerase chain reaction J. Clin. Microbiol. 31:

1358-1361.

3. Choi JH, Jeung IC, Pak YG, Park DC. 2007. Prevalence and

risk factors of Chlamydia trachomatis and Neisseria gonorrhea

among Korean women. Korean J. Obstet. Gynecol. 12: 1739-

1746.

4. Denks K, Spaeth EL, Jõers K, Randoja R, Talpsep T, Ustav

M, Kurg R. 2007. Coinfection of Chlamydia trachomatis,

Ureaplasma urealyticum and human papillomavirus among

patients attending STD clinics in Estonia. Scand. J. Infect.

Dis. 39: 714-718.

5. Dickey LJ, Nailor MD, Sobel JD. 2009. Guidelines for the

treatment of bacterial vaginosis: focus on tinidazole. Ther.

Clin. Risk Manag. 5: 485-489.

6. Disease web statistics system. http://is.cdc.go.kr/nstat/index.jsp.

7. Donders G. 2010. Diagnosis and management of bacterial

vaginosis and other types of abnormal vaginal bacterial

flora: a review. Obstet. Gynecol. Surv. 65: 462-473.

8. Fredricks DN, Fiedler TL, Thomas KK, Mitchell CM,

Marrazzo JM. 2009. Changes in vaginal bacterial concentrations

with intravaginal metronidazole therapy for bacterial vaginosis

as assessed by quantitative PCR. J. Clin. Microbiol. 47: 721-726.

9. Horii T, Ohtsuka H, Osaki M, Ohkuni H. 2009. Use of a

dual priming oligonucleotide system to detect multiple

sexually transmitted pathogens in clinical specimens. Lett.

Appl. Microbiol. 49: 46-52.

10. Jensen JS, Uldum SA, Søndergård-Andersen J, Vuust J, Lind

K. 1991. Polymerase chain reaction for detection of Mycoplasma

genitalium in clinical samples. J. Clin. Microbiol. 29: 46-50.

11. Jurstrand M, Falk L, Fredlund H, Lindberg M, Olcen P,

Andersson S, et al. 2001. Characterization of Chlamydia

trachomatis omp1 genotypes among sexually transmitted

disease patients in Sweden. J. Clin. Microbiol. 39: 3915-3919.

12. Kese D, Maticic M, Potocnik M. 2005. Chlamydia trachomatis

infections in heterosexuals attending sexually transmitted

disease clinics in Slovenia. Clin. Microbiol. Infect. 11: 240-242.

13. Khan A, Fortenberry JD, Juliar BE, Tu W, Orr DP, Batteiger

BE. 2005. The prevalence of chlamydia, gonorrhea, and

trichomonas in sexual partnerships: implications for partner

notification and treatment. Sex. Transm. Dis. 32: 260-264.



Epidemiology of STIs Among Women in Cheonan, Korea 1490

October 2013⎪Vol. 23⎪No. 10

14. Kim SJ, Lee DS, Lee SJ. 2011. The prevalence and clinical

significance of urethritis and cervicitis in asymptomatic people

by use of multiplex polymerase chain reaction. Korean J.

Urol. 52: 703-708.

15. Kong F, Ma Z, James G, Gordon S, Gilbert, GL. 2000.

Species identification and subtyping of Ureaplasma parvum

and Ureaplasma urealyticum using PCR-based assays. J. Clin.

Microbiol. 38: 1175-1179.

16. Lee IS. 2008. Historical changes and the present situation of

sexually transmitted diseases. J. Korean Med. Assoc. 51: 868-

874.

17. Lee MK, Lee ES. 2008. The incidence of genital mycoplasmas

infection in premenopausal women with gynecologic

symptoms. Korean J. Obstet. Gynecol. 51: 1142-1147.

18. Lee SR, Chung JM, Kim YG. 2007. Rapid one step detection

of pathogenic bacteria in urine with sexually transmitted

disease (STD) and prostatitis patient by multiplex PCR assay

(mPCR). J. Microbiol. 8: 453-459.

19. Lowe NK, Neal JL, Ryan-Wenger NA. 2009. Accuracy of the

clinical diagnosis of vaginitis compared with a DNA probe

laboratory standard. Obstet. Gynecol. 113: 89-95.

20. Madico G, Quinn TC, Rompalo A, McKee Jr KT, Gaydos

CA. 1998. Diagnosis of Trichomonas vaginalis infection by

PCR using vaginal swab samples. J. Clin. Microbiol. 36: 3205-

3210.

21. Nugent RP, Krohn MA, Hillier SL. 1991. Reliability of

diagnosing bacterial vaginosis is improved by a standardized

method of gram stain interpretation. J. Clin. Microbiol. 29:

297-301.

22. Patel SR, Wiese W, Patel SC, Ohl C, Byrd JC, Estrada CA.

2000. Systematic review of diagnostic tests for vaginal

trichomoniasis. Infect. Dis. Obstet. Gynecol. 8: 248-257.

23. Rheem IS, Park JW, Kim TH, Kim JW. 2012. Evaluation of a

multiplex real-time PCR assay for the detection of respiratory

viruses in clinical specimens. Ann. Lab. Med. 32: 399-406.

24. Samra Z, Rosenberg S, Madar-Shapiro L. 2011. Direct

simultaneous detection of 6 sexually transmitted pathogens

from clinical specimens by multiplex polymerase chain

reaction and auto-capillary electrophoresis. Diagn. Microbiol.

Infect. Dis. 70: 17-21.

25. Shipitsyna E, Zolotoverkhaya E, Chen CY, Chi KH, Grigoryev

A, Savicheva A, et al. 2013. Evaluation of polymerase chain

reaction assays for the diagnosis of Trichomonas vaginalis

infection in Russia. J. Eur. Acad. Dermatol. Venereol. 27: 17-

23.

26. Stellrecht KA, Worom AM, Mishrik NG, Venezia RA. 2004.

Comparison of multiplex PCR assay with culture for

detection of genital mycoplasmas. J. Clin. Microbiol. 42: 1528-

1533.

27. Van Der Pol B, Ferrero DV, Buck-Barrington L, Hook E 3rd,

Lenderman C, Quinn T, et al. 2001. Multicenter evaluation

of the BD Probe Tec ET system for detection of Chlamydia

trachomatis and Neisseria gonorrhoeae in urine specimens,

female endocervical swabs, and male urethral swabs. J. Clin.

Microbiol. 39: 1008-1016.

28. Wroblewski JKH, Manhart LE, Dickey KL, Hudspeth MK,

Totten PA. 2006. Comparison of transcription-mediated

amplification and PCR assay results for various genital

specimen types for detection of Mycoplasma genitalium. J.

Clin. Microbiol. 44: 3306-3312.

29. Yu N, Lee MK. 2011. Clinical implications of multiplex PCR

detection of fastidious microorganisms in vaginitis patients.

Korean J. Clin. Microbiol. 14: 30-35.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 900
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


