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Background: The aim of this study was to determine the prevalence and antimicrobial susceptibility of Mycoplasma hominis, Ureaplasma urea-
Iyticum, and Ureaplasma parvum among patients displaying symptoms of genitourinary infections and asymptomatic volunteers.

Methods: Genitourinary samples were collected from 897 participants (365 symptomatic patients and 532 asymptomatic volunteers). The sam-
ples were analyzed using multiplex real-time PCR (Anyplex™ II, Seegene, Korea), multiplex PCR (Seeplex®, Seegene), and Mycoplasma IST 2 Kit

(bioMerieux, France).

Results: The prevalence of M. hominis, U. urealyticum, and U. parvum in the genitourinary samples of symptomatic patients compared with as-
ymptomatic volunteers was 9.9% vs. 5.5%, 12.3% vs. 9.0%, and 36.4% vs. 30.8%, respectively. After eliminating cases of co-infections with
other pathogens, there was a significant difference in the prevalence of M. hominis between symptomatic patients and asymptomatic volunteers
(9.1% vs. 5.2%, P<0.05), but not in the prevalence of U. urealyticum and U. parvum organisms. When tested for antimicrobial susceptibility, more
than 95.5% of each species were susceptible to tetracycline, doxycycline, josamycin, and pristamycin. More than 78.9% of Ureaplasma spp. were
susceptible to azithromycin, erythromycin, and clarithromycin; however less than 4.2% of M. hominis were susceptible to these antibiotics. When
tested with ofloxacin and ciprofloxacin, 40.9-58.9% and 9.1-25.0% of the three species were susceptible to these drugs, respectively.

Conclusions: M. hominis is the leading causative pathogen for genitourinary infection; however the involvement of Ureaplasma spp. is debat-
able. For optimal antimicrobial therapy, the accurate detection of these organisms and determination of antimicrobial susceptibility is crucial con-

sidering their diverse antimicrobial susceptibility patterns.
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2. ZAApubH

MH, UU9] AZol|= & 7FA] HAFEZ AR} Mycoplasma IST
2 Kit (bioMerieux, Marcy-I'Etoile, France)& AN&-3}%ic) A
ZAAZEE multiplex real-time PCR HAFQ! Anyplex™ II STI-7
Detection Kit (Seegene, Seoul, Korea)?} multiplex PCR A1
Seeplex® STD6 ACE Detection Kit (Seegene, Seoul, Korea) S Al-8-
SFITE UPE o] & AHAPL 7153t Anyplex™ II STI-7 Detection
Kit®} Mycoplasma IST 2 Kit?FS 0]-8-51 31T

1) DNA =&

Ag 7 W Al dAeh addAe dAEd]
phate-buffered saline 1 mLoj] Z|F-3-A1Z] & QlAamp DNA Mini
Kit (Qiagen, Hilden, Germany)2 A|ZA}2] X|AJo|| whe}t DNAS:
= 2519ir

1Xphos-

2) Multiplex real-ime PCR (Anyplex™ |l STI-7 Detection Kit)

PCR2 CFX96 real-time thermocycler (Bio-Rad, Hercules, CA,
USAYE ARESto] S0TOIA 44, 95TCollA] 1587 HEEAIR1 %,
95CellA] 30%, 60TOIA 142, 72TCollA] 3022 Bhg- 24 & 50
3] HHE519 o -§-3- 2 = (melting temperature)= 55Col|A] 85T
(62/05C0)R 7kt L4390 2 AAIR A 7Hed 45
2 MH, UU, UP, C. trachomatis (CT), N. gonorrboeae NG), T.
vaginalis (TV), Z12| 31 M. genitalium MG) L.

3) Multiplex PCR (Seeplex® STD6 ACE Detection Kit)

PCR2 GeneAmp® PCR System 9700 (Applied Biosystems,
Carlsbad, CA, USA)& AF-&3L0] A 2At] AT Alstgom,
ZEZAES oplR AA A7|9% 3 ethidium bromide® G}
ol i=o] I7]2 BAsI: & AAR dE 7he ' 2 MH,
UU, CT, NG, TV, 2181 MGtk
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Table 1. The prevalence of Mycoplasma hominis and Ureaplasma species according to the type of specimens, sex, and symptom (including over-

lapping results)

Total Male Female
Entire specimens . S . Urine Endocervical swab Urine
Species  Symptoms without other pathogens
+ - + - + - + -
——————— Pvalue ————————— Pvalue —————— Pvalue
(N=365) (N=532) (N=341) (N=522) (N=164) (N=346) (N=186) (N=201)

MH No. 36 29 31 27 5 8 22 30
% 99 5.5 <001 9.1 52 <001 3.1 2.3 0.56 1.8 14.9

uu No. 45 48 33 48 21 31 19 22
% 12.3 9.0 <001 9.7 9.2 0.81 13.0 89 0.16 10.2 1.0

uP No. 133 164 17 150 24 63 103 107
% 36.4 30.8 <0.01 343 28.7 0.10 149 18.1 0.45 554 532

*Including Chlamydia trachomatis, Neisseria gonorrhoeae, Trichomonas vaginalis, Mycoplasma genitalium.
Abbreviations: MH, Mycoplasma hominis; UU, Ureaplasma urealyticum; UP, Ureaplasma parvum.
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oA HEEo] FutAlF g AL Ak gHe HA 4= 7t
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24

b folat 2ol ol

Table 2. Antimicrobial susceptibility patterns of Mycoplasma hominis, Ureaplasma urealyticum, and Ureaplasma parvum

Species DOT JOS OFL ERY TET CIP AZl CLA PRI
MH (N=24) S No. 24 23 13 0 24 6 1 0 23
% 100.0 95.8 5422 0 100.0 250 42 0 95.8
No. 0 0 4 1 0 8 5 2 -
% 0 0 16.7 42 0 333 208 83 -
R No. 0 1 7 23 0 10 18 22 1
% 0 42 29.2 95.8 0 41.7 750 91.7 42
UU (N=22) S No. 21 22 9 19 21 2 18 20 22
% 955 100.0 409 86.4 95.5 9.1 81.8 90.9 100.0
| No. 0 0 " 2 0 5 2 1 -
% 0 0 50.0 9.1 0 22.7 ON| 45 =
R No. 1 0 2 1 1 15 2 1
% 45 0 ON 45 45 68.2 ON| 45
UP (N=95) S No. 93 95 56 75 91 17 81 79 95
% 979 100.0 589 789 95.8 17.9 853 83.2 100.0
No. 1 0 27 8 2 48 4 5 -
% 1.1 0 284 8.4 2.1 505 4.2 53 -
R No. 1 0 12 12 2 30 10 " 0
% 1.1 0 126 126 2.1 31.6 105 11.6 0
Ureaplasmaspp. (N=131) S No. 128 131 70 102 126 [ 108 108 131
% 97.7 100.0 b3.4 779 96.2 14.5 824 824 100.0
| No. 1 0 46 12 2 54 8 7 =
% 0.8 0 35.1 9.2 1.5 41.2 6.1 53 =
R No. 2 0 15 17 3 58 15 16 0
% 1.5 0 1.5 130 23 443 1.5 12.2 0

The breakpoints (mg/L) are as follows: DOTS<4,R>8;J0SS<2R=8;0FLS<1,R=4;ERYS<1,R=4TETS<4R=8;CIPS<1,R=2;AZIS<0.12,R=4;CIAS<1,

R=4;PRIR=2.

Abbreviations: MH, Mycoplasma hominis; UU, Ureaplasma urealyticum; UP, Ureaplasma parvum; DOT, Doxycycline; JOS, Josamycin; OFL, Ofloxacin; ERY, Erythromycin; TET,
Tetracycline; CIP, Ciprofloxacin; AZI, Azithromycin; CLA, Clarithromycin; PRI, Pristamycin; S, Susceptible; I, Intermediate; R, Resistant.
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R
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7F A EC] ApolE HolA| kot uue) S 4
OFL} CIPE A|Q]gt U A] gtAlol et 7Ha/dEo] =Uth
UP9] 7-9- 48 ZAell 4] DOT, JOS, TET, PRIZ A <|5t L 7] g
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Table 3. Antimicrobial susceptibility patterns of each microorganism according to the symptoms from all types of specimens

DOT Jos OFL ERY TET CIP AZ| CLA PRI
Species Symptoms
- + - + - + + - + - + - + - + -
MH S (%) 1000 1000 950 1000 550 500 00 1000 1000 200 250 00 00 00 00 950 100.0
I (%) 00 00 00 00 150 250 50 00 00 350 250 200 250 50 250 0.0 -
R (%) 00 00 50 00 300 250 950 1000 00 00 450 250 80O 500 950 750 50 00
uu S (%) 917 1000 1000 1000 167¢ 700" 833 900 91.7 100.0 00 200 750 900 91.7 900 1000 100.0
I (%) 00 00 00 00 667 300 16.7 00 00 83 400 167 00 83 00 0.0 =
R (%) 8.3 40 00 00 167 00 00 100 83 00 91.7% 400" 83 100 00 100 00 00
UupP S (%) 1000 938 1000 1000 57.1 625 71.4* 938° 984 906 127 281 77.8* 1000° 825 844 1000 100.0
I (%) 00 31 00 00 286 281 1.1 00 63 524 469 63 00 175 156 0.0 -
R (%) 00 31 00 00 143 94 s 1.6 31 349 250 159 00" 00 00 00 00
Ureaplasma S (%) 988 956 1000 1000 488 622 CHIENNEEEE 97.7 933 93" 244" 744" 978" 814 844 1000 1000
spp. I (%) 00 "§22 00 00 372 311 12.8 00 44 407 422 93 00 127 133 0.0 -
R (%) 12 22 00 00 140 67 17.4 23 22 500 333 163*  22* 58 22 00 00

The breakpoints (mg/L) are as follows; DOTS<4,R=8;J0SS<2R=8;0FLS<1,R=4,ERYS<1,R=4TETS<4R=8;CIPS<1,R=2;AZIS<0.12,R=4;CLAS<1,

R=4;PRIR=2."P<0.05.

Abbreviations: MH, Mycoplasma hominis; UU, Ureaplasma urealyticum; UP, Ureaplasma parvum; DOT, Doxycycline; JOS, Josamycin; OFL, Ofloxacin; ERY, Erythromycin; TET,
Tetracycline; CIP, Ciprofloxacin; AZI, Azithromycin; CLA, Clarithromycin; PRI, Pristamycin; S, Susceptible; I, Intermediate; R, Resistant.

Table 4. Antimicrobial susceptibility patterns of each microorganism according to the type of specimens

_ Urine Endocervical swab
opedes DOT JOS OFL ERY TET CPP Azl CLA PRI DOT JOS OF. ERY TET CP AZI CLA PRI
MH S (%) 1000 1000 500 00 1000 500 250 0O 1000 1000 950 550 0O 1000 200 0O 00 1000
| (%) 00 00 250 00 00 250 250 250 0O 00 00 150 50 00 350 200 50 -
R (%) 00 00 250 1000 00 250 500 750 00 00 50 300 950 00 450 800 950 00
uu S (%) 1000 1000 563 938 1000 125 938 938 1000 833 1000 00 667 833 00 500 833 1000
| (%) 00 00 438 00 00 250 00 0O 00 00 00 667 333 00 167 333 167 =
R (%%0) 00 00 00 63 00 625 63 63 00 167 00 333 00 167 833 167 00 00
up S (9%0) 949 1000 615 949 897 282 974 872 1000 1000 1000 57.1 679 1000 107 768 804 100.0
| (%) 26 00 308 26 51 513 26 128 00 00 00 268 125 00 500 54 00 -
R (%) 26 00 77 26 51 205 00 00 00 00 00 161 196 00 393 179 196 00
Ureaplasma spp. S (%) 966 1000 593 949 932 220 966 881 100.0 986 1000 486 639 986 83 708 77.8 1000
| (%) 1.7 00 356 1.7 34 424 1.7 102 00 00 00 347 153 00 403 Q7 1.4 -
R (%) 1.7 00 51 34 34 356 1.7 1.7 00 14 00 167 208 14 514 194 208 00

The breakpoints (mg/L) are as follows: DOTS<4,R>8;J0SS<2R=8;0FLS<1,R=4;ERYS<1,R=4TETS<4R=8;CIPS<1,R=2;AZIS<0.12,R=4;CIAS<1,

R=4;PRIR=2.

Abbreviations: MH, Mycoplasma hominis; UU, Ureaplasma urealyticum; UP, Ureaplasma parvum; DOT, Doxycycline; JOS, Josamycin; OFL, Ofloxacin; ERY, Erythromycin; TET,
Tetracycline; CIP, Ciprofloxacin; AZI, Azithromycin; CLA, Clarithromycin; PRI, Pristamycin; S, Susceptible; I, Intermediate; R, Resistant.
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w3 = Gllet ool A =3 R34 o g S o & o At
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7,25-2719] FAdE0] HaLE|e] glon o telA] F34) o4
O] 2% A FIER] 149%, 11.0%2} T 2}o| 5 Kol 7] gkgket.

UPS] 7% oA 3" A7 5 T34 A4S AS
o & 3t o At 2HE = glolom, ool Al 423 At
EofA= 179-87.0%= AHntch cheksiAl Harskar QIc3, 7, 26,
27). o] Aol Al =) F5/412] UP PAE-2 30.8%%.0m
24 18.1%, 914 53.2% % ojAdo] YA H T} =gk}

FSATlA MH, UU, UPSY] 952 217 99%, 12.3%,
36.4%3tt. 71 ol A 4= A-tellA] Moon F1601 f-5/
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34771 Z o1/39] A7} 186719 BHA dilg Aol e & 626
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2 UUSHUPE 23] 92159 Aol L AN 4 gl
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AL dA] glofi2s], & oM thE A e SEA A 34
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(o]
=

FO

HHZ: ARSE vlAYA7] S8 7 SR E RS A1k
SNA Mycoplasma bominis MH), Ureaplasma urealyticum
(UW), Z18|3L Ureaplasma parvum (UP)o]] tgt =] -GHE 2
EAA BAE BTl

e 5070 IR FAE 365, FEAE 2o &
A2E multiplex real-time PCR (Anyplex™ II, Seegene, Korea),
multiplex PCR (Seeplex®, Seegene), 1831 Mycoplasma IST 2 Kit
(bioMerieux, France) S AF&-5Fo] EA1514ch

Zk 3ol MH, UU, UPS] FAE2 212 99%, 12.3%,
36.4%HaL A A= ZE2) 55%, 9.0%, 30.8%3tE SAS
doZ 4= Qe v Weatel FEAHE AHIE AYAR F
MH= 5t #3578t 1F 2fn] 9= ol B o 9.1%
vs. 5.2%, P<0.05) UUQ} UP= I A] ottt sAI=A A

_{
o F
r*°

A} Al 9-F9] tetracycline, doxycycline, josamycin, pristamycin
off tigt ZHEAEL 955% olAFollon, 789% 0142 Urea-
plasma spp.7} azithromycin, erythromycin, Z12]3L clarithromy-
cinol] e B ou MU= e 0] 4.2% n|gke]ith
Ofloxacini} ciprofloxacin®] Z+AEL 242 40.9-58.9%, 9.1-
25.0%3A Tt

AR B A4} M hominis= B|xAYA7| 7redRsko] WIS
O 2 2881} Jtask 5= IR OV Ureaplasma spp.2] FHEA30
e A= olZol Eot FtAldrAd S 24 Aut MHe Urea-
plasma spp.7} A2 B2 FtAldAd FEE HolH = et
S8 AR AR AR A= of A AEof HasAfole}
Ab Tk
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