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Prevalence and Antimicrobial Susceptlblllty of Mycoplasma hominis, Ureaplasma
urealyticum and Ureaplasma parvum in Individuals With or Without Symptoms of
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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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Mycoplasma®}of| £3}= MycoplasmaS}t Ureaplasma= 2|73
°] 0.1-1 pmE vl Z3L TRk L2 & o] 2014 Qli= Akt 1
Fo A Alzolm AlzHo] gl= Zlo] EAOIH], 2. IA|o)A]
Balwl= Mycoplasmadk Ureaplasma= 15% 0|4} ZA5H= A
O djA Jlom3), of F Bk A7] Felol et do =
= Mycoplasma bominis (MH), Ureaplasma urealyticum (UU),
=3 Ureaplasma parvum (UP)O] QITHL, 2].
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Aok A7z Aol ool vk ]y} W A1} S E
B3} 36510] G-EZAFTLO 2 HErolon o] 2 AL 16470
=AW HAE iH%“%E‘}‘Riﬂ, AL 2015 o2 x}wgr&

(endocervical swa )ﬂ

A1 Sl WA

2. ZAApubH

MH, UUQ| A&oll= T 714 AEEZ AL} Mycoplasma IST
2 Kit (bioMerieux, Marcy-l'Etoile, France)S AF&-3}ic} A
ZAAREE 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 A&
3Lt UPE o] 5 AAP} 7FHsgh Anyplex™ II STI-7 Detection
Kit®} Mycoplasma IST 2 Kit?FS 0]-8-5}31tt

1) DNA ==&

A7 ) AE AR 2UEAE AU F 1xphos-
phate-buffered saline 1 mLoj| Z|F--3-A17] & QlAamp DNA Mini
Kit (Qiagen, Hilden, Germany)2 A|ZAF] XAl w}e} DNAE
2 25190r

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

PCR2 CFX96 real-time thermocycler (Bio-Rad, Hercules, CA,
USAYE AFE31o] S0TOA] 44, 95TolAl 1587 HHGAIZI 3,
954 30z, 60TOIA 13, 72Tl A 3022] BFg A2 2 50
3] HHE519 0 -§-3- 2 = (melting temperature)= 55Col|A] 85T
(62/05C0)R 7kt L4890 2 AAR A 7 +F
2 MH, UU, UP, C. trachomatis (CT), N. gonorrboeae (NG), T.
vaginalis (TV), 212|131 M. genitalium MG) T

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

PCR2 GeneAmp® PCR System 9700 (Applied Biosystems,
Carlsbad, CA, USA)& AF-&3L0] A 2Ate] AT Alstgom,
ZEZAES oplR AA A7|9% 3 ethidium bromide® G}
of i=o] I7]2 BAsI: & AAR dE 7he ' 2 MH,
UU, CT, NG, TV, 2181 MGtk
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o] Ureaplasma sppo 3t FdAAAAL S He 2 2
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FEE B FHATTAAARY vl 9472 (Fisher’s
Microsoft Excel 2010 (Mi-
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exact tesH) ©

crosoft, New York City, N

& olgatglem Pgh0.05 nlehE: FAISHAR] o8-S 7= 7]
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OFA'IE
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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 55 <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
% 123 9.0 <001 9.7 9.2 0.81 13.0 89 0.16 10.2 11.0

Up No. 133 164 17 150 24 63 103 107
% 36.4 308 <0.01 343 28.7 0.10 14.9 18.1 0.45 55.4 532

*Including Chlamydia trachomatis, Neisseria gonorrhoeae, Trichomonas vaginalis, Mycoplasma genitalium.
Abbreviations: MH, Mycoplasma hominis; UU, Ureaplasma urealyticum; UP, Ureaplasma parvum.

http://dx.doi.org/10.3343/lm0.2016.6.2.79

www.labmedonline.org 81



MO

HRZ 2|1 Prevalence of Mycoplasma and Ureaplasma

14

N
N
O

4 4
4
L

9%, 12.3%, 30.4%Z2 F-ZAE 55%, 9.0%, 30.8%01| H]
OJSHA| =UTHP<0.05). SHANE Vd5/d= 8 4
(CT, NG, TV, MG)I}¢] 57+ HAN=3H)F A<
o= MHRO] -5 Adwtoll A 5 d=tEet on) QA
(9.1% vs. 5.2%, P<0.0D)S B3 o UUL} UPS] 7%
Eof g5t 2Fo)7} ¢l E}(P>0.05).
9] %Mloﬂ*i 7} o] HES At
off fefgk 2ozt glglem], 5= %‘f‘e@
£ el 509 %.‘iﬂ% Xﬂﬂ?‘& A A Aol gl
(A} AASHA] 2.
7} 55.4% % 714 ko™ MH 11.8%, U
01/39] A5 73 W Al A= U}XWWE

i
r 1 Mo

f
o
il
r44

o

0,

ok
o 2T
[o
oY, [
Ho

Hir
]

1 o8 ﬂJ
o
m{m

=2

i

Moo
)

=
ri
09,

ox
o
H

oz

oo m MHE 149%, UUS 11.0%Ich o, & %‘JJ% R e
O HA7}dolste] T 71e] A3 vl k= AlRYSHA] eRokk
2. oMY S
) S STz LA
=

FARS Table 29} Zth

MH, UU, UP, Ureaplasma spp. %3 AA & Mycoplasma IST2 kit

oA HEEo] FutAlF g HAF A e HA 4= 7t
7} 24, 22, 95, 1317§ 91tk MHS] 7 DOT, JOS, TET, PRIo]| 95% ©|
AFo) ZF=AdS WG oLt OFL, CIP, AZIOl= 7z} 54.2%, 25.0%,
4.2%9] S Bl ERYS} CLAC= B H]Zk=Adolqlch
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OFLe|l =201 3t 1= 40.9% 2 Sekom, CIPol|i= 179%0lA 3
$2/d0]9itt UU 9 UP 9 S5 HAIN=25F E35}o] Ure-
aplasma spp.2 FFHN=13D3}o] 2451%S 4= vEEA|
& DOT, JOS, TET, AZI, CLA, PRIOJ= 80% ©]A4}o] 7H=A4S B9l
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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 54.2 0 100.0 250 4.2 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 =
% 08 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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G 0l5HA| =QFTH91.7% vs. 40.0%, P<0.05).
UPe| 734 %%*J%Ol 5/ toll vl ERY 2t AZio] thet
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2~
e

P<0.05), E3]
Ak B4 A

3) A AL A

2 HARF A7 U] AL HAR Uro] RARE Al
T8 S Table 49F ok MHO| 79~ 2H-g7d - W Al 2 Aol
HJ5f] 29 Aol 4] CIPL} AZIof TRk Al Eo] w2 AE 12
H31(50.0% vs. 20.0%, 25.0% vs. 0.0%), L ] 74%1101] A= A
T AAES] ApolE HolR] gkt UUQ 734 4% o)A

OFLY} CIPE A|J3t Y A] ahdAlo] that 744 %o] =0k}

T A 71 v asH AR = % UP2] 7-¢- &1 A4 DOT, JOS, TET, PRIE A| 17 LHA]
(A3} AAJSHA] o) Al Higt g ol wokor, ARl whe Al
Hopgel A v AR S5 REAR gl T
Table 3. Antimicrobial susceptibility patterns of each microorganism according to the symptoms from all types of specimens
DOT JOS OFL ERY TET ClP AZI 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 00 450 250 800 500 950 750 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 (%) 83 00 00 00 167 00 00 100 83 00 917" 400" 83 100 00 100 00 00
Up S (%) 1000 938 1000 1000 57.1 625 714* 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 17.5 16 31 349 250 159" 00" 00 00 00 00
Ureaplasma S (%) 988 956 1000 1000 488 622 69.8* 933* 977 933 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; JOSS<2R=8;0FLS<1,R=4,ERYS<1,R=4TETS<4,R=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 (%) 00 00 00 63 00 625 63 63 00 167 00 333 00 167 833 167 00 00
up S (%) 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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A Zhel] A ZoRte] A7 el Aozt QlkE THe A 1L
28 4= 9lou), sl Aol A] Ao gt FEE Ha]A] kot H]
g 4= Goith Fefol|A] Rl FSA oS e & g AT
Sl A= MHE] 79 11.3-35.0% [24, 23], UUS] 7<% 6.1-19.0% [3,
7,25-2712] FAJE] HaLE|e] glom o tollA] F34) o4
o] % A FFER] 149%, 11.0%2} 2 2}o| 5 HolA] okoket

UPS] 7% oM 3E A7 5 T34 A7 Al
Ao 2 o o2 A 2hE = gl o, Seoll A e A
Sl A= 179-87.0% 2 Apuict thaFsiA| Barskar QJeH3, 7, 26,
27). ot Aol Al =l F3AFRIL] UP o3& 30.8%.00
A3 18.1%, 913 53.2%2 o4do] HA R} Eokct

Fo/TolA MH, UU, UPS] FAES 2+ 9.9%, 12.3%,
36.4%3ck. 71 ol Al =8 ol A Moon G161 554
oA FAELS 22 29%, 17.6%, 3.7%= K 1I15FG =], MHQ}
UPQ] 74-9- 2 g1t} 2 zto]g BRItk 2 ol A f-35-4F AA|
34771 - o1/39] A7} 186719 BHA silg Aol AE & 626
7he] A Z 4 HA= 22 6575 3o 9lo], ATte] x5}
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2 UUSHUPE 23] 0179 71550 e ANT 5 g
Zafet & 2 gick chi, U2 A o) 7ol Qi A9 Al A

oAl MH, UU, UP= /57 a2 w2 gle
ok 4= Qlek FAdollA Up7E S} dE <= Qloke=
LH29], 2 Aol A= S el theh 22 Al3shA] ¢

MH== lincosamide A| A9 clindamycin®} lincomycin®]] 7444
2 HoJu} ERYO|U} AZI 5 macrolidesoll= YA]S Hol= Ao =2
A Q=] & At A= o]t v A 2 macrolide H|A]
ol ERY, AZI, CLAY] tjgt JAE©] 212 95.8%, 75.0, 91.7%= 1)
5 A etk DOTS} TETO] gt /S = A] ehglom
JOS@} PRI Fofl tiaiAl e =& 82 Halck ¥ 22
do] S7FskaL Qli= OFL¥} CIP= 242} 29.2%, 41.7%2] WiE=
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AL ofgle A o= AbRE) 20104 B]7]o) A= OFL¥} CIPo| Ui
73ES 60%2t 40%= HAIRE HE QLET|(30], 2 HtoflAl o]k

© SAG AR 20 WA ES BT 200949 Koh {191
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50.0%, 0.0%, 50.0%E ¥ 15k, sl A7 07 20)9] 7
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lincosamide A Ao A& Hol= Ao 2 o)A SleHll. o &
T4l ERY, AZI, CLACT= ZHd 5] 80% oS = LrEhte
DOT, JOS, TET, PRI 5% =2 7H=A 8- Bt} 5}4]2t OFLY|
ek WS- 91%31aL CIPo]l 68.2%9] WEE-S Hof MHETH
£ el WS B3tk o] 20109 E7|olA HIlF([30]
85.2%, 92.6%E = W pEol AN oA Koh &{19]°]
20094 105709] HAS EA510] B3k 4.8%2} 219%H T} =2
FEolB g FUolA o) WSS o] dE SR Ao 2 weked
= ek ERE o] AtollA] f-FAdate] At Cipe] i
AEo] Fo8lA EEO(91.7% vs. 40.0%, P<0.05), OFLE] 4=
A R S EAEOIA Fellsbl WRH=EI16.7% vs. 70.0%
P<0.05), 0|2 m]FojEole I f{5/44we] UU A|=of §lo]

A

Bl
S
2
lo

52
32
)

;:O

1+

N

http://dx.doi.org/10.3343/lmo0.2016.6.2.79



HRZF Q|: Prevalence of Mycoplasma and Ureaplasma

MO

fluoroquinolone A|Y kA 9] A}-&-
paso |

UPS] 79~ UUS} gtAI=d ool frAFsHAl LHElL ERY,
AZI, CLA 59| macrolideo] 80% o419 I -AES HYoH
DOT, JOS, TET, PRI TSt =2 29| 7H-A &2 Bk OFLY}
CIPS] YA BL Z17F 12.6%2} 31.6%2 UUQt WA}GP FEoAY
SATE ERY®} AZIO] F9-oll= 5 dto] F5 A=t o5t

A S 7uL/FHE = Hol, %] A A=e] Slof o] & A9
ARGl Al 7180k a2tk =tfoll A UP THeC =2 bt Al
3 ¥ *—% EAske] Hgl o= v =50, ]Lﬂ “41 e A

2 7HA safo & 2oz A

O

A agom ufeiA 1 Q1o Ak FF U
o] il 91o] 2 ofn}2 71l o2 Az,

ot At 2 714 FAZE =, A WA R 9] 570l 9L
of EE Aol B 4 e A WIHIARANE B9 2 7
< 3I5}A] 9kal multiplex PCRE E3f A&t Mol ulet
A multplex PCRE] 3F=0f) A2} oS W& 4 9leks 20
E} SHA|EE E o TLof|A] AFE-E] multiplex PCR kit®] 7-9- o] 4 <1

ol

oA Z+ 2] HEol thgh W=} Eo]%= 7} monoplex PCR
1%H*EE HORS T B 99% o] 4Fe] 4201 210 2 1 ]
w16, 20], 2 A78] 7 3 712 WHle] SLE B
ol9} gl Eo] 21 wijoFy ¢12]7) A-8-H Mycoplasma IST 2 Kits
‘731%3}33\0 a2 7] Astr =

WA o) A8 RE Y

N

i mlo

=
>~
Ir
>
rE
jan)
i_:“
L‘E
o
olN
o
p
=2
=
F] r
_>|i
O{.I
oM,
=)
=
B
o
i
N
T:L

£ o
ot
o
o,
i
re
Ny
i
o
e

= .
E20=7, o[l AtolA MH, UU, UPE 574+
7 99%, 12.3%, 36 4% FeES Ko T34
5.5%, 9.0%, 30.8%2] ¥ &S Erk 2 Lt o
Hat& HAIRE 75 MHE Al Qjstale F o 3t 9
Zole §iitk Al FE2 Al F
lone OFAIS] ARt 2 WS BB R A& ofA AH
of o)7L Wast Ao 2 AWZFElu], MHS} Ureaplasma spp.7+ A
2 U= GHATEA RS Holm 2 ASRsE =4 ) sltAI7
SN A e AR oF) Alelel) Bole} Mgk B <
T Feld 2" AT F 1Y

T, AN FE R A e =Rkl /lo] 2Lt

7} ol

2 =2
o
oy f

NN

ot
o2
ox,
o

25 fluoroquino-

?
"l

http://dx.doi.org/10.3343/lm0.2016.6.2.79

Ok
=

FO

S RS WA ] SAE 71 B 9 RS A
SN Mycoplasma hominis MH), Ureaplasma urealyticum
(UW), Z18|3L Ureaplasma parvum (UP)o]| tgt =] GHE 2
A S SR

i 8977 9] oA (-5t 3651, F5 /gt 5329l A &
AAE multiplex real-time PCR (Anyplex™ II, Seegene, Korea),
multiplex PCR (Seeplex®, Seegene), 1831 Mycoplasma IST 2 Kit
(bioMerieux, France) & A5t EA151%ch

Zk 3ol MH, UU, UPS] SFAE2 212 99%, 12.3%,
36.4%HaL A A= ZE 55%, 9.0%, 30.8%3tE SAS
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