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10633 PCR fifumzdoimommglan BV msdnmaseiiiinguszadifietszifiumanneitiielsaunaiisoani
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Tusgriumsaaenvesnsamuazmsn U 48 1o (5evaz 40.0) uazls 19 (Sovaz 34.1) 14 intermediate
msAmniieuifienssnedi PCR fisuwnsseise Gardnerella vaginalis #3% Nugent score wui3a PCR &
AManuh Manudng MmaingrawIn MmMsinneraay tazanugnvedlsanhiuiesas 78.7, 68, 75.4,
71.8 U8z 56.0 MU 1az3s PCR fisumzsolte Atopobium vaginae Seniwhiy 49.0, 97.0, 95.3, 60.5
naz 29.0 Musdy 33 PCR fisumedeise Gardnerella vaginalis anvhinldnsnitaselsauuaiiBoanily
galuaulszniuld mnsianuliannad Tesnuanugnhiviesas 58 IndiAsanuisinasgu (Gevas 56) ua
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Abstract

Bacterial vaginosis (BV) is the most common vaginal infection in women of reproductive age. Pregnancy
with bacterial vaginosis is a higher risk for some complications of pregnancy especially of preterm delivery.
Screening and treating in BV positive pregnant women, particularly those that have a history of previous preterm
delivery, may help to reduce the rate of preterm delivery. The laboratory diagnosis of BV is Gram stain-based
Nugent score. This method requires the microbiologist for accurate diagnosis. The fastidious growth of BV-
associated microorganisms makes identification by culture method difficult and not valuable for interpretation.
Therefore, PCR methods have been developed and identified novel fastidious bacterial species in BV. The aim
of this study was to evaluate the bacterial vaginosis in pregnant women by polymerase chain reaction (PCR)
techniques by use of species-directed 16S rRNA which specific to Gardnerella vaginalis and Atopobium
vaginae compare with the Nugent score. This prospective study was conducted in Srinagarind Hospital from
September 2010 to March 2011. A total of two hundred and ninety-five pregnant women attending an antenatal
clinic. The pregnant women age between 28.2 = 6 years and the gestational age between 21.3 = 10 weeks.
With using of Gram stain-based Nugent score, 131 (44.4 %) samples were classified as normal, 44 (15.0 %)
were classified as intermediate, and 120 (40.6 %) were classified as BV. Moreover, the BV patients have as-
sociation with the maternal/fetal complications outcome, the overall rate was 48 (40.0 %) samples in BV and
22 (18.3 %) samples in intermediate. Compared to the Nugent score method, PCR technique which specific
to Gardnerella vaginalis had a sensitivity, specificity, positive predictive value, negative predictive value and
prevalence were of 78.7 %, 68.0 %, 75.4 %, 71.8 % and 58 %, respectively. Meanwhile the PCR technique
which specific to Atopobium vaginae, had a sensitivity, specificity, positive predictive value, negative predic-
tive value and prevalence of 49.0 %, 97.0 %, 95.3 %, 60.5 % and 29.0 % respectively. In conclusion, the
PCR technique which specific to Gardnerella vaginalis may be suitable for diagnosis of BV and could be
considered for routine use in clinical laboratories because of higher sensitivity. The prevalence of BV was 568%
found in this method similar to 56.0 % in the Nugent method. But Afopobium vaginae had more specific for
BV than Gardnerella vaginalis. However, the improved detection for quantitative method such as the real-time
PCR should be use for increase sensitivity and specificity, or multiplex PCR of Gardnerella vaginalis and
Atopobium vaginae will be helpful for identify the specific infection. Because Atopobium vaginae has also
been reported to be highly resistant to metronidazole therapy.
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violsauuaiiseandluda (bacterial vaginosis: BV)
Wulsangalinwnalnmsnelsalagiulsannuie
Usznau laun ieuaalaunBade ( Lactobacillus spp. )
lugesnannanas wasimsitnununalgsenslsaly
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dmsifudechalasld liitudanrumsshize
Whlmpumelusesnasn ndnhlitheaswudladui
wazihhldendiedunsn avgiandesganssmi Mas
w1y 100X Mmsuanaldszuuves Nugent uazaauz'™ >
Tasfimsuteguhednvaizveaseseniiu 3 uy de 1.
ssnuinalrgfadunsuuin (lactobacillus spp. )
2. uisvinaidanfndunsuay (Prevotella / Bacter-
oides morphotypes.) ¥i3pfAndmaLnIALAZAINAY
(G. vaginalis morphotype) uag 3. 31 widldssefndina
RATNUINUASUAINAY (Mobiluncus morphotypes) Hag
dailudazuuuinuiFoudazdavazuazsauiing
Fauaaddy el 1 Huasuuinudeudasdnvas
Havaa nduanamaidnsves Nugent tazans Ing
@hﬂmmunuatﬁ 0 - 3 mnedund cazmnd 4 -6
1 intermediate-grade bacterial colonization azan
azuuuil 7 - 10 iy BV

dmSumatia polymerase chain reaction Aauilas
35msnninves Ferris MJ uazane™ mmsanafioule
nnfetuafandinndesnasalaslihodiiog
Tumsafa Ao QlAamp DNA MINI Kit Wimeinls
NANNTUNZHOMUKINYBY 16S TRNA gene Ao 10
Gardnerella vaginalis *® wag Atopobium vaginae
® 31y 2 ¢ lasmauihadlolndves forward nag
reverse primers Gi@t%la Gardnerella vaginalis @9 5'-
GGGCGGGCTAGAGTGCA-3’ uag 5- GAACCCGT-
GGAATGGGCC-3’ muady nazaaviiiadlolng

Yo forward Uag reverse primers #0130 Atopobium

vaginae @0 5° ~-TAGGTCAGGAGTTAAATCTG-3’
uaz 5-TCATGGCCCAGAAGACCGCC-3” mumau
asadilulgasen Uszaeulidae 1X PCR buffer, 0.5
mM MgClQ, 0.2 mM dNTP mixture, 1 unit Tag DNA
polymerase, 0.1 UM 984 forward Uag reverse primers
nag template DNA 1 Wl J5u15mnaslild 25 Wl éhe
dhndu Tasaamzlumsin PCR deisenaaessiinuan
shafuamnesnnuseuih PCR Tnofiduneusheg dail
@0 95°C 4 Wit (initial denaturation), MIATINNIH0
Gardnerella vaginalis "1 PCR 91U 35 soUlnY
95°C 1 W7 (denaturation), 55 °C 30 3117 (anneal-
ing) uag 72°C 1111 (extension) UazIdUFATNY 72°C
10 W (final extension) daumsma%mée Atopobium
vaginae ¥ PCR 917U 40 seulag 95°C 1 Wi, 55
°C 30 3wil uag 72°C 1 Wil uagseugate 72°C
10 il asnadevvnatudmdBueildnnliisede
519adidnlnslnisda wazdondie ethidium bromide
quanfidulemelduas UV Sagldnavesuanfiduie
YA 1565 wd Gi’e)l,%”e) Atopobium vaginae WagIa
210 wd GI'E)L%E] Gardnerella vaginalis 1z Iaa
naludumiaising hlladadiduieiedinsiom
Sdvwaiiofudusiinveuse lumsih PCR adai ldh
PCR controls 1/5znouéne template-free PCR (negative
control), positive control 1%ﬁL§uLa%1ﬂL§aﬂauquma
yInag beta-globin DNA (internal control) Lﬁﬂﬁuﬁu
Frethahilansdandmngesnasnise

5N 1 jUnenagszuumsliasuunmaisves Nugent uazamz®™

ASUUY Lactobacilli morphotype Gardnerella morphotype Curved bacteria
per oil field per oil field (Mobiluncus) per oil field
0 > 30 0 0
1 5-30 <1 1-5
2 1-4 1-4 >b
3 <1 5-30 -
4 0 > 30 -
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Nndhodiimig 205 118 NUTHOYYEMFI
A33NBEYILNIN 28.2 * 6 1 ( 22 - 34 1)) uazrey
AI3NBEYITNIN 21.3 £ 10 dlawi (11 - 31 dJaw)
(gﬂﬁ 2 ) namIsnsIRIeIsdendunsn (Nugent score)
nndhechananug 295 1o wuneiiliraUnd 131 11
(ovay 44.4) nquitogszminmaiAaifiulsauuaiis
ga1191uad (intermediate) 44 78 (5ovay 14.9) uay
fulsa 120 110 (3ewaz 40.7) (it 2) Taousas
Fregnansanuigeldinnni 1 sia (msnﬁ 3)
namsAnsiiinsmuhlunguiiogszviemadmih
T3a (intermediate) Apiiilomanazsiannliifulsa
BV Ténn® msfinmaSaifeialiinguilifiunguuos
TauvaiiGeailudd wazagUinilulsauuaifoand
Tuda 91wu 164 519 (5esaz 55.3) waswulsauuai
Foaniludanaiigalugaery 30-35 1 manszaedn
VBN gluusiazﬂ’cjumqwquéiy’aﬂﬁﬁ 11azeNgATIA
Fauaadlugil 2 uazilevhmsfnmergasssuazen
mMsteassAnduTuEfumsAalsauad foaniludd
when egandiiialsanuaiissaniludamniiga
Ao mss??mssﬁelusﬁwmqﬂﬁﬁ 25-36 dUmit (G3) o
uainshy anssii 4 LAZNUANMIZUNTAFOUANE IUTZHING
msaaoavosnImIazmIn lunguilegszninmsiin
Wulsa (intermediate) waziulsauvaiiSeaindluds
1B mMsneglunngiaien (fetal distress) AaoAnDY
AYUA (preterm labor) MIAAGATIUVOIVINAMINUAY
91390311 (cephalopelvic disproportion; CPD) 1130

Q

o¥

o

MMuALIAAaBANBYANYAR tazMIBnInlIAaNS

<} <

I v ~ o o an o
RUATIA WudY (m3519h 5) Smsumsasidienelag

3% PCR :MAMBYNNINNGA 295 518 WUNHHaLIAN

NINLADI¥D Atopobium vaginae VAU 155
o 1 X . . A
Wd Bagmeaolse Gardnerella vaginalis NVWA
210 wd Medwuuneddadly U 3 wud PCR
NNUWNER0IBD Gardnerella vaginalis Témavan 171
79 (58 %) Winaay 124 7y (42 %) way PCR
NINLADITD Atopobium vaginae l¥nauan 85 1w
(28.8 %) l¥inaay 210 718 (71.2 %) (M5199 6) 1310
Mms5uiMeyis PCR N9mnenolse Gardnerella
. . o/ A 1 Ao
vaginalis NUID Nugent score WUNMNNUIY 218 7Y
Tnamsaandeandesnu Tuvaen 77 1o ldwan
liideaadesnu Tnewun 42 nelinaaunuds Nugent
score UAlVNaUINALIT PCR wag 35 nelvinauiniy
35 Nugent score uAl#HaauAuds PCR  dwisumany
T eenadune mmamnerauIn mMmsmMmngRaay
uazmanuyn whAuiesay 78.7, 68, 75.4, 71.8 uag
58 MUMAU (M3 6) §1115075 PCR Nmzaio 13
Atopobium vaginae 191U 208 18 WinamMIngIan
4 o/ v ad d' 4

d0AAd0INUALIT Nugent score Tuvazi 87 1o Tvina
d’ 1 4 o 1 cs' 4 v Al

nligeaadesiu lngwuh 4 Nenldnaaunvis Nugent
score WA lWHAVINALIT PCR wazi 83 Melvinauiniy
3% Nugent score udl#HaauAU3s PCR dwsumanul
A1ANNDUNIE AINTINUIYRALIN ATNITTIUIYNE
auuasAmANNLn WhAvTesas WAL 49, 97, 95.3,
60.5 uaz 29 MuUMGU (MsWN 6) uazdduenld
911 PCR (gumnwaudazsiaiirnauininnuegnay
2 fedn delimaauiitadlelnainedudusinves
491 Ad! =) = o Y o/ 1

1B BIwanuNianumiouiuiesas 100 Audu 16s
rRNA 989130 Gardnerella vaginalis accession number
AY738695 uaziouaz 100 Audu 16s rRNA 199130

Atopobium vaginae

4' aa o A A A a v ad ¥ ad
AITNN 2 Naﬂﬁ@ﬁ?%?ui}ﬂﬂiiﬂlmﬂﬂLiEJﬁ’J']i]TUﬁﬁWJEJ’J‘EﬂﬁEJ@NLLﬂiNLLaZ’J‘E PCR

mm?; (n = 295)

AMTMSAAIED PCR (%)
Nugent score (%)
Gardneralla vaginalis Atopobium vaginae
Normal 131 (44.4) 124 (42) 210 (71.2)
Intermediate 44 (14.9)
171 (58) 85 (28.8)
Bacterial vaginosis 120 (40.7)
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Diagnosis by Nugent score method
Morphotype of organisms seen on Gram-stained smear
normal intermediate BV
Gram-positive cocci 3 1 1
Lactobacillus morphotype 131 42 0
Gardnerella morphotype 33 44 120
Curved rods 0 0 16

MINN 4 ANNFUNUFVOINIAIATIANUANE bacterial vaginosis

MsnaAssh A
(Fl) normal (n = 131) intermediate (n = 44) BV (n = 120)
G1 (12) 34 9 38
G2 (13 - 24) 48 17 30
G3 (25 - 36) 38 12 14
G4 (> 36) 11 6 8

MNN 5 MZUNINFoUlUITHINATAADAYBINTAUAZINIA VOINANAIATIANNAIE intermediate Uag bacterial

vaginosis
Azuuy  ANWA (19) AMzuNsnFouluseninmmsAaenvaINIINIUAZNISN
msneglunnziasen, mMinasaneummua, MiAadadiuves
4 8 wnamInuazdading, manthwinusnaaeatiosniing
Intermediate 5 7 naaeadeudmug, mInhwiiusnaneatissniaf
MINAADAAUMKUA, AMIAABARBNMNUA, MIAATATINYD
7 7 wnamInuazdaiingy, manthwiausnaaeatiosniing
meanudulafingeluvdaiansss, menflanuimsudiia,
minaaoaRufmug, guhanuandeumsiiuasss, minasare
umnua , mineglunniziassn, msnadadiuvesvinamnuag
8 26 gaudanan, mamiwiiusnaaeatiosnining
nsfindadiuvesunamsniazdusna, msmimiinusnaaen
9 6 Heaninnd
MIAABANBUMMUA, MIANANNAMIUAMITA,
BV 10 9 msmihmiinusnaaeatesniiaf
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MyNn 6 AMAnul anuTue mmsinenauin (PPV) mmsiinenaay (NPV) 1aganugnyednng BV
3$I1935 PCR nfSeuineunuisannsgiu (Nugent score)

Test BV Normal Sensitivity Specificity PPV (%) NPV (%)  Prevalence
(%) (%) (%)

Nugent score 164 131 100 100 100 100 56.0

PCR 171 * 124 78.7 68.0 75.4 71.8 58.0

(G. vaginalis)

PCR 85 * 210 49.0 97.0 95.3 60.5 29.0
(A. vaginae)

* HINPINA TINAN intermediate uaz BV 1$hdoiu 11le99n intermediate {ilomanannliiilu BV 1§

A Y A A Y & o 1 A O ¢ A A A
s 1 m3dendunsnnnfidinnannasdanadluniigesnaenvomdeniassd A fe nnzilad famnsany
&' o a' Yo I d'dg.ll ,i’ o Q' é’ d' 1 d! o < Y .,
woUsznauldnuininn B iuanzninugelssnaunazizenaelsa seamnsaiannliiulsald (inter-
mediate) C WuazmsiAalsauuaiiizsaniluda (BV)
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Mean (SD)age

50

Mean (SD) gestation age at sampling

28.2 (6) years
21.3 (10) weeks

Bnormal Mintermediate WBV

45

40

35

30

25

Number

20

15

10

15 20 25

Age group

30 35 40 45 50

d' g 1 a Og.ll c‘d' a A A ) a
E‘]J‘VI 2 fﬂﬁﬂﬁ%mEJG]’)%’N@W‘q"ﬂﬂQW@JQWQﬂSiﬂﬂWUﬂWSLﬂ@T‘JﬂLLUﬂ‘VILS‘EJﬁ’J%]I‘Llﬁﬂ

M 1 2 3 4 5 6 7 8 9

10 11 12

13 14 15 16 17 18 19 20 21 22

30N 3 Lane 1-11: dodanamingialagds PCR Mmesie 150 Atopobium vaginae (W@ 155 bp) M: 1
kb DNA ladder, lane : 1, 4, 9 1¥iauin lane 2, 3, 5, 6, 7 : uaay lane 10 : HAUINAIAN HAg lane

11: NAaUAIAN Lane 12-22 : @0g1HaMINIIAeT5 PCR Nwzae1¥0 Gardnerella vaginalis

(V@ 210 bp) lane 12, 13,14, 16, 17, 20 : Tauan

lane 15,18, 19 : l¥inaay, lane 21: WAL

AAN UAZ lane 22: HAAUAIAN UADAIBUIBYINA > 210 bp AB internal control

=\ d =<
MsanazaslransAne
15AN50ALEURNIFDVDIBDIAADAFUA LN LWL
v3e lsauuaiiseandlude (bacterial vaginosis: BV)
A 1 a ::d' 1 Y Aa d' ]
aenuanuAnafnneliiAnmslasunlasveared
aaea lagmmzludiuveudolssndulaun 1¥ouan
launBaad (Lactobacillus spp.)lusesnaonanad uaz
AMsinunuNdIgIFens lsANaIgTia I5A5INNY

Lgﬂx‘u%m‘ﬁﬂmL%@ﬁﬂiiﬂ%ﬁﬂﬁhm 1¥U Gardnerella
vaginalis, Prevotella, Porphyromonas, Mobiluncus,
Mycoplasma species Waz Atopobium vaginae" i
Fhondemsitasoiiismazaunsanuienaosiia
wiyduTnuuesasaseld nasnwwiamneiaedld
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