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Rapid Detection of Group B Streptococcus Using ChromiD
STRB and PCR in the Pregnant Women
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Background: Group B Streptococcus (GBS) can be
transmitted to neonates during delivery through the
birth canal. As awareness of neonatal GBS infections
is increasing, more rapid and efficient screening tests
are required. The aim of this study was to evaluate
the performance of ChromID STRB (bioMérieux,
France) and PCR compared with the standard cul-
ture method.

Methods: Recto-vaginal swabs were collected from
775 pregnant women from April 2016 to March 2017.
Cotton swab cultures were grown in LIM broth over-
night and then subcultured onto blood agar plates
and ChromID STRB. PCR was carried out to detect
atr genes specific for GBS.

Results: The carrier rate of GBS was 5.9% (46/775).

INTRODUCTION

Group B Streptococcus (GBS, Streptococcus agalactiae)= A
Ao} &= 1) Fated 9] 7}21- F93t Jq_]o]r/} [1]. GBS 7]
& 7red o] A7)el| whel =1He 7+l (early-onset infection)¥} A
Z+<d(late-onset infection). > & U-Fo] A v, Ert /—3—.—01] At
o] AEE Fto] AAotellA| 2 Ast=lel2). S, A
2129 o] HRAlslE= =ubE 7led o /K]AHO]— GBS 7+4d9]
80%%5 ApAlskaL, Ak 7t Hot A7 $45-5 doF
AtH1,3]. w5 ] EE(CDO) 574]2}#01] ofe}ud,
Al GBS AZEL 10-30%% 453, 2438 GBS 24<19]
AJE-E Aol 1,000% 1.7H92o2 K sl Qlrh4].
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The sensitivity, specificity, positive predictive value,
and negative predictive value were 83.8%, 99.3%,
86.1%, and 99.2%, respectively, for ChromID STRB
and 89.2%, 99.6%, 91.7%, and 99.5%, respectively
for PCR. Both ChromID STRB and PCR detected 6
more cases compared to the standard culture.
Conclusion: Chromogenic agar, ChromID STRB, and
PCR using the atr gene showed excellent perform-
ance to screen for GBS. To administer prophylactic
antibiotics efficiently, either selective chromogenic
agar or PCR could be used in addition to the stand-
ard culture. (Ann Clin Microbiol 2017;20:103-108)
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th o] gl v E = dA] AAAA] Tlo] 2xo|= HbH o
2e fela AW, AeA wbAufA](selective chromogenic
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2}
2 T AAR BRlsto] f1dd S wiAlsliof gt A8
] < olv] ofg] ATE Fall A k.
Verhoeven 5{7] GBS A &% wkAuz]Ql Granada medium
(bioMérieux, Marcy I’Etoile, France), Billiance GBS (Thermo
Fisher Scientific, Dardilly, France), ChromID Strepto B agar
(ChromID STRB, bioMérieux) 52 A= H|23F ool A
ol 59| RIZIEE 7M7) 94.3%, 100%, 100%, Sol%=& 2+
100%, 90.3%, 98.8%z2taL s}giet. MAGFH S o] &3t A+
AA] AF7HA] Bs] FgE o] gar, PR dTrellA] GBSO
28 (capsular  type)ye FohH7] flsle] AREEISACHBII.
GBS %ol vieto] ekt §474 EAlo] EAlehcnl, o] 3
atr A2 GBSell SolA Q) Azt Z deA Qiek. an 741
A LE GBSel EAleln WAHE D5 SRl
o] FAA= 4=l $-7H 2K housekeeping gene)o| B2 FoiH o]
gHEo] w-¢ Yri10].

SSlolAl GBS 83t GBS A% 918 chakr A%
HEoll thste] vlaL Frlet 35| WA, Jellxs 28
a}A] Fshet 2lal o 7R SellA EF gt GBS
AulA], F3ra A dik-g-2 vladk o7t kgl vl gl o]
AT B2 HT Sl AR GBS Ey&S gobi,
GBS A< Slste] B wioks FaAAR sto] |l
ChromID STRBO| 457t arr FAAE o83 T AL
WS el 848 Bl sk

MATERIALS AND METHODS

1. CHAM O

o

H=rE

20169 495E] 20174 39704 AFAA Sy A9
A73 AN Aoll WA AR F GBS AHAA} <=
HAE oz Algesiet. 9l4l 355 o] F-ol] ARE
ez elgla, A-AARSloA A g A,
73| XM % =51l A](Asan Pharmaceuticals Co. Ltd., Hwasung,
Korea)oll 931 24 2402 $5sigich. & AT 4 4ue
I ATEAYIRB) S AR T Aslsict
(2016-06-008).

2. ZAMLE

T o

LIM HA|#A](Asan Pharmaceuticals Co. Ltd.)oll HEslo]
36°C ui7]ell 18-24417F &<t wiokslSict. o] % wiekd LIM
AR &H 10 «LE FHZHA|e} Az 2haugz]Ql

ChromID STRBel| Zs}o] 36°C uljok7|ol| 18-24A7F52} Hl]
oksldr). 23 SAAZZAANE 9)sto] LIM HAulA] Lo

1) EF HIQF W MEE| SHABR| Hhek m W A

<
(e}
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1 mLE Eppendorf Tubeoll &7 ol —70°C wgaLel] Hk
ek dolgbdnlA| 9 73 Aetel 44w S84 BAE 3
VITEK-2 A]2=8(bioMérieux)S o|-&slo] A8} cl. ChromID
STRB MAMAE Mo e s wEadldt
ChromID STRBoI|A GBS7} F41E 73 54 e A9
Zeho] UehbaL, GBS 9] thE ol EAllshE 75 A=A
u, A4 e FAe] Aete] vt Algke] AR ol &
ol A 5 Al 34 A5, F7EE 24417 1 wljoksle]
HF ASE Adelolch. EFuoke]l gAlo]HAl ChromID
STRBol|A] 2 Mo ek F2k 94| VITEK-2 AJZ=H1E o]
&3l SAste] Flegict

2) SEEAMEIZ(PCR): GBSE lsh7] Slslo] F3ta
aQdsfibg& E3lo] arr FRAAE AEE Ak AUAZE o]
v B3l vb e arr FAAE HHEH A71ADE o83l
tH(Table 1) [11]. ¥AF 355 $18to] AccuPower DNA Extrac-
tion Kit (Bioneer, Chungwon, Korea)S A-&3}ic}h PCR #%]
2l & 913l DNA %N 5 nL, A 2 10 pmol¥} 575
AccuPower PCR PreMix Kit (Bioneer)ol] &3Fslod & 20 1L2]
HHSgls e FHE AN Veriti Thermal
Cycler (Applied Biosystems, Singapore)S ©]-&3}0], 94°Col|A]
187 2R A7) 3 94°CollA] 18, 55°CellA] 452, 72°CellA] 1
B 303] ZZ wheA17] 2, 72°CollA] 1087 AR wheAZ
t}. EZ5 PCR HHEEE 2.0% Safe shine Agarose gel
(Biosesang, Seongnam, Korea)oll4] 30&7F A7) 530 2%
AHEg FRlegict. PCRO| A EtelE Slete] GBS EEvF
(ATCC 27591)% b4 TIZTO8, ZR4E o4 Yo
o] &3t

3. SHEY

ok

X

T Y 7H] o Eoll K3k Aot A=A s
sto] Pearson's chi-square testE ©]-8-5}3, 2 Axk HAH L]
W, Bolkx, FAdIEE, S4FES At 7 7t
A Rk W 7k o3k Kolrt AdeA &lslr] flsted
McNemar testE o2&t A4S MedCale Statistical
Software ¥ %] 17.8.6 (MedCalc Software, Ostend, Belgium)2}
SPSS #%1.18.0 (SPSS Statistics, Inc., Chicago, IL, USA) S|
Zgaas Agssich
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Table 1. Primer sequences that were used in PCR for GBS detection

Amplified . Y Size
gene Primer sequence (5'-3") (bp)

atr Forward CAA CGA TTC TCT CAG CTT TGT TAA 780
Reverse TAA GAA ATC TCT TGT GCG GAT TTC




RESULTS

ATt 71ZF Bt F 77709 A FAEAL, o] F T
= AlLlsk 775709 AL E3dE ek TF wiok Al o 7AA
377, SA AARE 7387 0|93, FAES 4.8% (37/775)%
th A W2 5= A 117, &4 1327122 GBS 94
ES 7.7% (11/143)93, 29 F4 2671, 54 6067102
GBS %A ES 4.1% (26/632)F *Fo]7} et spAr F 2]
7t A EQ Hole BAACE FsIA] FUTHP=0.07). %
Ao 71EE Al 7HA A F & 7HA ol Yl ABSE
Aolgthd, GBS FAES 5.9% (46/775)%

ChromID STRB ZAtell4l GBS 942 377, SA41& 73871
o|drh. ZF uiokellAl GBS YA LR W2 3771 5, ChromID
STRB ZAtellA] ¥4 795 31710|9c}. EF wdollA &=
oF4Jo] 3L, ChromID STRBelA S4Q1 749+ 67101903, 5
wjofol| A= -S4 0| 31, ChromID STRBellA ¥4Ql 297} 671
o]l ch(Table 2).

Z9 8 A0S 7 A llA] GBS AL 397, AL 736
7ol et EF g THALAMNES B Yo' 2
739 3371019]ek. EF wiokollA] FAJolar, FRtaaadslnt
oA gAoE U 7 |
o|a, FRAAAMREGolA F o & U A= 6710|r)
(Table 2).

EF ek 7122 ChromID STRBS} S E ARG
>=

T 47019, BF

< 7151905 W], ChromID STRBS] %17HE= 83.8%, Sol%=
99.3%, FAAZEL 86.1%, SAAZEFS 99.2%3Ach
(Table 3). THIAAG2] 75 AT 89.2%, Sol=+
99.6%, FAGNZEL 91.7%, SAAZES 99.5%% ety
T A4S AR ESt Sol el vlarslglE wl froldh Aol ¢
A THP=0.80).

AR 174A o] AAAZR LIM AR ol FEH o2 ulf
3 A7he Alleh, S ALk 6-8417F, ChromID
STRBE 18-24A7 A% 42 %9t} kA% ChromID STRB

rlr

Table 2. Combination of the results of each screening test of GBS

Standard culture PCR ChromID STRB N
Positive Positive Positive 27
Positive Positive Negative 6
Positive Negative Positive 4
Negative Positive Positive 3
Positive Negative Negative 0
Negative Positive Negative 3
Negative Negative Positive 3
Negative Negative Negative 729

Total 775
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ol 4719] ZIA= 24-48417F Aolell oHA o] 7he3ll
DISCUSSION

GBSt 18 o9 |3t Ao RA] 3 Aedd
of] &tk thFEe] GBSE Z17sE AR19] 43kt 92, o
Aol A ol A S glo] Ak A dA 4l
AYolel Mg 7] Fo] AslE hAtoll A A WA Tl ¢
o7 7 AeH12,13]. AF7HA LR 2] Hare]] uhEr,
ARolA GBS EHTEY F9S 10-30% [14,15], "=
25-37% [16,1712 =A9k, $-2lvkete] 2% 34-59%% YA 2
2=|QrH18,19]. stAIE 2 T QdFollA GBS EF&S
7.9-83%E oA Kt A HaEl vl 9Urh20,21]. £ dTlA
= AFRollA GBS Higo] oF 5.9%% %2 ol nlsto]
UIAE, R50] A9 Bgo] 7.7%EA 2 Ase}k FAsk
Al W= o] FellA] AlAotellA] GBS 4 713]7}
7V Ae AR

GBS HE< 918l Ao Ao 2 HE HAAE A
TEMAE o] &AL, Wk AAE SA & F gle
RIS sFleh22]. RS £
T 799 B Aol A st wiwell, AA =
A28 735 GBS E2|7F o912 = Sl whekA] A<
A AlFES AT 4 9 Baker HA| wlA|[23] =& LIM <
Al viA ol A ek S AASkaL AAek4]. AAE 3 A
ollA] "ok ulA], colistin-nalidixic acid agar (CNA) -2 ul]
A1l strep B select (SBS)ll A #H]E ZAAE ZF vk Al &
282 7t 51.6%, 64.5%, 77.4%FARE, LIM B4 alj=]ol] $-
A wjeket 3 ohAl Al ekt 735 ReleS 24 90.3%,
93.1%, 96.8%2 T7Ist3lh24]. & Aol A2 =
ZAAol] thste] WA LIM x| w2 & AH-g-3lelch. EFHS &
N el A of] Al wiek3t -5, G- A4 AT ol
Al e} o] ol it
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Table 3. Performance of ChromID STRB and PCR test compared to
standard culture (95% confidence interval)

Parameters ChromID STRB PCR

Sensitivity (%)

Specificity (%)

Positive predictive value
(%)

Negative predictive value

83.9 (68.0-93.8)
99.3 (98.4-99.8)
86.1 (71.9-93.8)

89.2 (74.6-97.0)
99.6 (98.8-99.9)
91.7 (78.0-97.2)

99.2 (98.3-99.6)  99.5 (98.7-99.8)

(%)
P value* 1.00 0.75
Turn-around time (hours) " 18-48 6-8

*Compared with standard culture method; TTAT does not include
primary culture in the LIM broth.
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o] A el AHAA A F | 271 73t WIAES} =& &
A|ZFE, L]l A& At aolc), o)A whEE dTE
oA FEAAHRS-2] 7 S
98%% H1%|9rH6,25]. B dFellA] ChromID STRBE| =17+
BT 83.9%E 7t JARE, F3rEAaddNbe] WEE
89.2%2A] oA e} fARE o WA F HA
BT SACIEES 99% ol =A] #AE G F+ A4 By
FEF vkt Aligls wljol] vlstod, 67104 FrHH o kA
o3 I QiQlek o] F EF wiellA SAJo]aL ChromID
STRBE} PCRolA] B oFd& 19l 6717} EF wiofa}l PCRe|
4] &40] 31, ChromID STRBoIIARF 9481 73-$- 3710]] thaliA]
+ VITEK-2 A]&El(bioMérieux)< o]-&3lo] olslo] S aga-
lactiae g Elslit. spAIRE, 2ol A7} EFslo] EF
vjekal ChromID STRBOIA] &4Jo]al, PCRoAWE okAJo g
U 734 3710l] diste] 3714 B4y ol Wieg vt
A 4 AAE AldsiAlE Rk

T E AN HAAZEE 6-8A17F AEZE ChromID
STRB®} vl s}l uff 2o 18417712 ok, qIzbee} oF
AdIZE2] FHollA T £ 455 E3r}h ChromlD STRB
A= AT o] g 7EAs A f57kA] 9] A 7ke] 8
22 ¥t}h. ChromID STRBOA A o2 vehd A= dif-
24417 ofuffel] 3 = 9)drt. SEAIRE 4719 Aol A] 24
A|ZF o] %] A=he Ve 7971 Al o] ChromID
STRBE GBSE #HEstedl Qo] TH5A[7 o] QA== egle
2 288 4 vk wh Fota a2 A AX=] 7
Aol g AZbo| Le¥ 31, m7le] Aul9} AARS] GHET}
o7} FTolle A8 HAANA AAZE F3hE Aol
S o] &8 AE3t AnA Agsla Qlar, FF ikt
A BlaoAE Y53 53 ARE B3ihe].

oA 719 FH AlTEL vlf 2lA Ak FEE T
Aslo] gl ubaol] ko] AlfFE- A oRE g FAE
5% wl2ch wpebA] RS A HAE A s 739, LI
NAuA] 2 Aed SRS A-gsle] ZAke] A4 Al
%9 F41S JAlslol T QoAM= GBS Tl g Y& 5
2 EAllnz, 35 vkl A o Fehs YAt
A4 A QUrh26]. gt QdFollA EF uljoko] FAJolulA A
Azl A SAE Hole A5 B4 A =Y F
FollA 570 winke] Aehs Bicka s9irh27]. & dqtellA e
ChromID STRB ZAtellA] 6719] 9154 0] =AY 671 &
3719] ZAAIAE EF wliodollA] Azt 570 winke 2 A9k

Bk T A8 A o FoiE fste] Fast A
& 25 Aol A-ZAol] =3} 5]o] 9= GBSE AlE]E
T A o= whEA] AEse Aolvh4,12]. =EA
R7} Eub A GBS H HAAE AASIA 92 79, 7 vl
ofl ujste] wiE 7o) a3k 4= glrk 2 odol|A] ChromID
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STRBS} FEadsiib-a2 o] &3k GBS AW =7 &
‘gold standard’ 2 L#F EF ek AAHS FIALZ ]
sl ul 8 Bol=9t SAdEEE 74, GBS A
A S8  ddlon, 4% Kot
AEA o 5 wigihE A3kl GBS A Ak 7
S R H84 ARE BY F ok S ez 9l
sto] gHAA|e] e go] FTksle A= FAlo|ANE g ew
QIsfo] AlA¥o}t GBS #Hsdo| WA¥sl= A gk & FAlolct. uh
ghA] v R el A Aasle AXTH FF vk ol
5 B dFolA o] &3 AelA wbuiA Fa A sk
I 22 7R A4 W E Wslslel GBSE A3k Zlo]
upgbAs et dA f-elvketell ] AERe] GBS K& ofY
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w Ak 249 Arkg stekst] ste] w71
B9lel 24} BeY Aoz Y,
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MEOJN WAHIRIO} FUTAGIHISS 0|20t BF ALAYAY MADH HE

"HATED olDies FTHAISIIA, AL ST, SHAULNHSTE TS AL/3tat
2

HiZ&: Group B Streptococcus (GBS) Al Ao} 7hed-& Bul & A r o] A8 E3) 42 Aslglc). ARol|A] GBS 474
FTaAo] Fhgtel wel w2 Fe2 AL "eAo] FrHek B oA wAuiAQl ChromID STRB
(bioMérieux, France)®} FotEiodsit-&-o A5 EF vt} vlasieich

HiH. 2016Wd 49EE] 201719 39714 QA 3557 At AR 77596 o3l A-Z A9 of| 4] Eual—@lz.]]E R EEey
A E W A= LIM BAuA] oA 4] a0k vekst 3 F A uiA] 9} ChromID STRBO HE-& 3R, arr RS
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