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Khao sat tinh nhay cam khang sinh va ty I1é mang gene ddc luc scpB va
Imb cha cac ching Streptococcus agalactiae phan 13p tir phu nit mang

thai dén kham tai bénh vién Trwong Pai hoc Y Duoc Hué
Nguyén Thj Chdu Anh%, Nguyén Thj Phtic L%, Nguyén Chién Thdng?®, Lé Viin An*
(1) B6 mén Vi sinh, Trudng Pai hoc Y Duwoc, Bai hoc Hué
(2) Trwong Dai hoc Duy Tén Ba Néng
(3) Khoa Can IGm sang, Bénh vién Mat
Tém tat
DPit van dé: Thong tin vé tinh nhay cam khang sinh va sy phan bd cac gene déc luc clia cac ching vi khuan
lién cau nhdm B (GBS) nhiém & phu ni¥ mang thai cd thé gép phan vao xay dung chién luoc dy phong nhiém
khuan so sinh do GBS. Nghién cru nay nham muc tiéu: (1) Xac dinh tinh nhay cdm v&i khang sinh clia céc
chlng vi khuan GBS phan 14p dwoc tir cic phu nit mang thai; (2) Xac dinh céc gene doc luc scpB va Imb cla céc
chling GBS d3 dugc phan 1ap. Dai twong va phwong phap: 24 chiing vi khuan GBS dugc xac dinh tinh nhay
cam vdi khang sinh bang ky thuat khuéch tan khang sinh trén méi trwong thach (Kirby-Bauer); va phat hién
GBS mang gene doc luc scpB va Imb bang ki thuat PCR. K&t qua: Tat ca cac chiing GBS nhay cam véi penicillin,
cefotaxime, vancomycin va clindamycin. GBS dé khang d&i vdi khang sinh erythromycin va tetracyclin, chiém
ty 1& cao nhat twong &ng 1a 75% va 66,7%. Ty |1é GBS dé khang vdi khang sinh levofloxacin, chloramphenicol
V@i theo thir ty 13 54,2%, 20,8%. C6 t&i 95,8% GBS mang gene scpB va 91,7% GBS mang gene Imb. Két luan:
Penicillin van la khang sinh dwoc lwa chon dau tay trong diéu tri nhiém trung do GBS tai bénh vién Truong
Dai hoc Y Dugc Hué; clindamycin va vancomycin |a nhitng khang sinh cé thé thay thé khi bénh nhan di ¢rng
penicillin. Khang sinh erythromycin nén duoc can nhic trong viéc diéu tri thay thé. Hau hét cac cac chling GBS
phan Iap cé mang gene déc luc scpB va Imb.
Tir khéa: lién cdu nhém B (Streptococcus agalactiae hay LCB), gene déc luc, mire d6 nhay cdm khdng sinh,
phu n&¥ mang thai.
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Imb virulence genes among Streptococcus agalactiae from pregnant
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Objectives: Data onthe antimicrobial susceptibility profiles and the frequency of the scpBand Imb virulence
genes among Streptococcus agalactiae (GBS) from pregnant women could develop a strategic for preventing
neonatal GBS infections. This study was aimed (1) To determine the antibiotic susceptibility of GBS strains
isolated from the pregnant women; and (2) To determine the scpB and Imb virulence genes among isolated
GBS strains. Materials and method: 24 GBS strains were subjected to the antibiotic susceptibility testing
(AST) by the disc diffusion (Kirby-Bauer) method. The virulence genes (scpB and Imb) were detected by using
PCR method. Results: All 24 GBS were susceptible to penicillin, cefotaxime, vancomycin and clindamycin. A
large proportion of GBS isolates were found to be resistant to erythromycin (75%) and tetracycline (66.7%).
The resistance rates for levofloxacin and chloramphenicol were 54.2% and 20.8%, respectively. The scpB gene
was present in 95.8% of these GBS isolates and the Imb in 91.7% of isolates. Conclusion: Penicillin is still the
antibiotic of the first choice for GBS infection treatment in Hue Medical University Hospital; clindamycin or
vancomycin could be used for penicillin-allergic patients. Erythromycin should be prescribed with caution.
Most of the strains were positive for scpB and Imb genes.
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1. DAT VAN DBE

Vi khuan Streptococcus agalactiae hay con goi
13 lién cdu nhédm B (GBS) la mot trong nhitng tic
nhan hang dau gay nhiém trung so sinh sém [18].
Nhirng tré so sinh nay thudng bi lay truyén tir cic
ba me nhiém GBS trong thai ky [9]. Theo Trung tam
kiém soat va phong chéng dich bénh Hoa Ky (CDC),
c6 dén 10-30% phu nit mang thai nhiém GBS & am
dao va truc trang [13], day |a cac tiéu diém cé nguy
co cao lay truyén tir me sang con khi sinh. Tré so
sinh nhiém GBS thudng c6 dién tién bénh ning
nhuw nhiém trung huyét, viéem phdi va viém mang
ndo [16]. M{rc d6 tram trong cla nhiém trung so
sinh do GBS dugc quyét dinh chd yéu bdi cac yéu
t& doc lyc cha vi khuln, trong d6 yéu td doc luc
chinh 13 polysaccharide vé clia GBS. Nhitng yéu té
doc luc khac nhu C5a peptidase (ScpB) va protein
gan laminin (laminin-binding protein: Lmb), dwoc
m3 hda bdi cic gene scpB va Imb, cé lién quan dén
sy bam dinh va xam nhiém cla vi khuan GBS, vi vay
dong vai trd quan trong trong co ché bénh sinh cla
nhiém GBS [16].

Ve phuong dién diéu tri nhiém khuan do GBS,
penicillin 1a khang sinh duoc lwa chon dau tién;
trong truong hop bénh nhan di ing vadi penicillin
thi erythromycin va clindamycin la nhitng khang
sinh dugc khuyén cdo st dung thay thé [13]. Tuy
nhién, hién nay da cé mot s6 bdo cdo vé cac trudng
hop GBS giam dd nhay cam véi khdng sinh penicillin
[4]. M&t khdc, tinh trang d@ khang vdi khang sinh
erythromycin ctia GBS dang ngay cang gia tang [12].

T&r ndm 2002, CDC khuyé&n nghi nén sang loc tinh
trang nhiém lién cdu nhém B & phu nit mang thai tir
35-37 tuan dé cé bién phap diéu tri sém nham gép
phan gidm thiéu nguy co nhiém trung so sinh [13].
Tuy nhién, & Viét Nam, viéc sang loc nhiém GBS &
phu ni* mang thai vin chwa dwoc thyc hién thuong
quy, cling nhu chua cé nhiéu nghién cru vé cac yéu
t& doc lwe cta vi khuan GBS. D& gép phan cung cap
théng tin vé tinh dé khang khang sinh va doc luc
clia cac ching vi khuan GBS nhiém & phu nit mang
thai, nham tao co s& xay dwng chién lwoc dy phong
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nhiém khuan so sinh do GBS, chiing t6i thuc hién dé
tai vdi cac muc tiéu sau:

- Xdc dinh tinh nhay cdm vdi khdng sinh cda cdc
chung vi khuén Streptococcus agalactiae phén lép
duoc tir cdc phu ni¥ mang thai.

- Xdc dinh cdc gene déc lwc scpB va Imb cla cdc
ching Streptococcus agalactiae dé duoc phdn ldp.

2. pOI TUQONG VA PHUONG PHAP

Thiét k& nghién cru: Nghién ciru thyc nghiém
trong phong thi nghiém

P6i twong nghién cliru:

24 ching vi khuan lién cdu B phan lap duogc
nhitng thai phu 35-37 tuan dén kham va sinh tai
Bénh vién Dai Hoc Y Dugc Hué trong thoi gian ti
théng 3/2017 dén thang 01/2018.

Tiéu chuan chan doan: 24 chlng vi khuan GBS
d3 duogc xac dinh dwa vao sy c6 mat cla gene cfb
(CAMP) bang k§ thuat SYBR Green real-time PCR bdi
nghién ctru trudce [1].

Phuong phap xac dinh nhay cdm khang sinh
cta chiing vi khuin GBS:

- Cac khoanh gidy khang sinh st dung trong
nghién ctru: Penicillin, clindamycin, erythromycin,
vancomycin, levofloxacin, tetracycline,
chloramphenicol, cefotaxime.

- Thuc hién ky thuat Kirby—Bauer (ky thuat
khuéch tan dia khang sinh trén méi trudng thach)
dé th&r nghiém d6 nhay cdm ddi v&i cac khang sinh
duoc lva chon trong nghién clru, thuc hién quy
trinh va doc két qua dua theo huwdng din cla CLSI
2018 [3].

Phwong phap xac dinh cac gene doc lwc Imb va
scpB clia cac chiing GBS:

- Tach DNA ttr khuan lac:

Tach chiét DNA cla vi khuan tir khuan lac bang
phuwong phap Phenol-Chloroform véi bd kit cla
Coéng ty Viét A. Dung dich 50 ul TE chita DNA dwoc
bdo quan & -200C dén khi thuc hién.

- Thyc hién k§ thuat PCR nhdm phat hién céc
chlng vi khudn GBS c6 gene ddoc lyc scpB va Imb:
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+ Céc primer duoc sir dung trong nghién ctru:

. . . Gene doc i 3 Tai liéu

Tén primer Trinh ty primer Kich thuéc

lwc TK
scpB (F) ACAACGGAAGGCGCTACTGTTC

scpB 255bp [15]
scpB (R) ACCTGGTGTTTGACCTGAACTA
Imb(F) ACCGTCTG AAATGATGTGG

Imb 572bp [17]
Imb(R) GATTGACGTTGTCTTCTGC

+ Chuan bj cho phan rng PCR twong (rng véi cac
primer d&i v&i gene doc luc scpB va Imb: Thé tich
phan (rng PCR 13 25ul, trong d6 12,5 pl Master Mix,
1 pl méi thuan, 1 pul mdi nguoc, 5 pl dich tdch DNA
va 4,5 pl nwdc cat tinh khiét.

+ Phan &rng PCR ¢6 thuc hién kém véi DNA cla
ching vi khuan GBS ATCC 12386 (c6 mang 2 gene
doc lwc Imb va scpB) dé lam chirng duong trong
nghién clru.

+ Quy trinh PCR duogc thyc hién véi may khuéch
dai gene (hdng ABI) bai chuong trinh nhiét:

D38i vai primer scpB: 95°C trong 5 phut; sau d6 1a
95°C trong 30 gidy, 47°C trong 30 gidy va 72°C trong
30 gidy, chu ky trén dwoc I3p lai 40 [an.

Da&i v&i primer Imb: 95°C trong 5 phut; sau d6 Ia

3. KET QUA

95°C trong 30 gidy, 55°C trong 30 gidy va 72°C trong
30 gidy, chu ky trén duwoc 3p lai 40 [an.

+ Tién hanh dién di cac san phdm PCR nay trén
thach agarose 1.5% cung v&i thang chudn DNA vach
100bp, soi trong budng UV

+ Poc két qua dién di:

Vi khuan GBS cé mang gene ddc lwc scpB: khi cé
vach 255bp.

Vi khudn GBS cé mang gene déc luc Imb: khi cé
vach 572bp.

Vi khuan GBS khéng mang gene doc luc scpB va
Imb: khi khong cé vach 255 bp va 572 bp twong ing.

X ly s liéu nghién ctru:

X& ly va phan tich s6 liéu theo phuong phap
théng ké y hoc.

3.1. Mrc d6 nhay cdm véi khang sinh cta cac ching vi khuin GBS phan lap dwoc
Bang 1. M(rc dd nhay cdm v&i khang sinh cla cac vi khuan lién cdu nhém B phan 1ap duwoc (n=24)

Khang sinh Pé khang Trung gian Nhay cam
N (%) N (%) N (%)

Cefotaxime 0 0 100 (100)
Levofloxacin 13 (54,2) 0 11 (45,8)
Tetracycline 16 (66,7) 5(20,8) 3(12,5)
Penicillin 0 0 100 (100)
Chloramphenicol 5(20,8) 8(33,3) 11 (45,8)
Erythromycin 18 (75,0) 3(12,5) 3(12,5)
Vancomycin 0 0 24 (100)
Clindamycin 0 0 24 (100)

Tat ca 24 chdng vi khuan GBS déu nhay cam vdi penicillin, cefotaxime, vancomycin va clindamycin.

GBS d@é khang ddi véi khang sinh erythromycin va tetracyclin, chiém ty I& cao nhat tuong &ng 1a 75%
treong hop (18 chiing vi khuan) va 66,7% (16 chlng vi khuan). Sau 2 khang sinh erythromycin va tetracyclin,
ty 1& dé khéng véi khang sinh levofloxacin, chloramphenicol theo thi tu la 54,2%, 20,8%.

3.2. Ty lé vi khuan lién cau B mang gene déc lwc

Bang 2. K&t qua PCR vdi cac gene ddc luc

Gene doc luc

Dwong tinh (%)

Am tinh (%)

scpB

23 (95,8%)

1(4,2%)

Imb

22 (91,7%)

2 (8,3%)

Trong t6ng s6 24 ching GBS, c6 95,8% GBS mang gene d6c Iwc scpB va 91,7% GBS mang gene déc luc Imb.
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Hinh 1. K&t qua dién di san pham cla qua trinh khuéch dai gene d&i vdi cac gene déc lwc scpB clia GBS.
(1): 100 bp marker, (2): chttng duong, (3): chitng am, (4,5): mau duong tinh, (6): mau dm tinh
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Hinh 2. K&t qua dién di san pham cla qua trinh khuéch dai gene d&i vdi cac gene doc luc Imb cla GBS.
(1,7): 100 bp marker, (6): chitng dwong, (5): chirng 4m, (4,8,9,10): mau dwong tinh, (2,3): m3u 4m tinh

4. BAN LUAN

4.1. Ml&rc d6 nhay cdm vé&i khang sinh clta
GBS

Trong nghién clru nay, chung t6i da thuc hién
ky thuat khdng sinh d6 Kirby-Bauer - phuong phap
khuéch tan khang sinh trén méi trudng thach -
nhdm danh gia mic d6 nhay cdm véi khang sinh ctia
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24 chiing vi khuan GBS dugc phan 1ap tir cac phu nit
mang thai tir 35-37 tuan.

Hién nay trén thé gidi c6 mot s6 nghién ciru da
céng bé tinh trang gidm nhay cam cla GBS ddi vdi
penicillin va cefotaxime [4], vi vay cac nha lam sang
hét sirc quan tdm dén tinh hinh d& khang nay cla
cac ching GBS trong khu viwc. Mét tin hiéu kha quan
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duoc rat ra tir k&t qua nghién clru cta ching t6i la:
cac chiing vi khudn GBS van con nhay cdm véi khang
sinh nhdm B-lactam nhw penicillin va cefotaxime. K&t
qua nay cling phu hop véi nhiéu nghién ctru cla cac
nuwdc khac, nhu Trung Quéc, Ai Cap [14],[15]. Nhu
vay, & Viét Nam ndi chung hay Thira Thién Hué néi
riéng, penicillin van 13 khang sinh con hiéu qua cao
va vin nén 13 khang sinh dwoc lya chon hang dau
khi diéu tri nhiém trung do GBS nhu theo khuyén
cdo cuia CDC.

Mat khac, k&t qua cta chiing t6i con cho thay tat
cac ching GBS trong nghién ctru nay déu nhay cam
v@i ca hai khang sinh clindamycin va vancomycin.
Vi vdy, trong thwc hanh 1am sang, cé thé st dung
clindamycin va vancomycin dé diéu tri nhiém GBS
trong truong hgp bénh nhan di ng vai penicillin.

Tuy nhién, c6 75% ching GBS da dé khang ddi
v3i khéng sinh erythromycin. K&t qua nay kha twong
ddng vai nghién ciru & Trung Quéc, & My véi ty |1é dé
khéng d&i véi erythromycin lan lwot 13 60,2% [12] va
54% [5]. Vi vay, cdc nha 1am sang can can nhic viéc
Iwa chon khang sinh nay dé diéu trj GBS. Tinh trang
lam dung khang sinh trong diéu tri nhiém trung &
Viét Nam c6 thé 1a nguyén nhan gay nén ty |& dé
khdng erythromycin cao cla GBS trong nghién clru
nay.

Ngoai ra, ching toi con khdo sat tinh nhay cam
cla GBS v&i mot s6 khéng sinh théng dung khac nhu
tetracycline, levofloxacin va chloramphenicol. Ty
|& GBS d@ khang vdi cac khang sinh nay lan luot 13
66,7%; 54,2% va 20,8%. Ty |& d& khang levofloxacin
& cac chung GBS trong nghién cliru nay cling twong
ddng vdi nghién ciru tai Ha Néi cla Phan Thi Kim
Dung [2]. Trong khi do, ty 1& d& khéng tetracycline
trong nghién ctru cla ching tdi thap hon nhiéu so
v3i mot s& nghién ctru khdc trén thé gidi nhu Trung
Qudc (93,5-100%) [12] va Y (93,3%) [10].

4.2. Ty Ié GBS mang gene ddc lwc scpB va Imb

Nham xac dinh kha ndng gay bénh cla cac ching
vi khudn GBS duwoc phan lap, ching toi d3 st dung
ky thudt PCR v&i nhirng primer dac hiéu vdi cac gene
doc luc scpB va Imb. Nghién ctru cla ching t6i phat
hién ty 1& mang gene doc lwc scpB va Imb cla GBS
rat cao, lan lwot 1 95,8% va 91,7%. K&t qua nay phu
hop véi nghién ciru & M3 Lai, v&i ty 1€ GBS mang

gene scpB va Imb la 96,1% va 97,1% [8], cling nhu
nghién ctru & Bra-xin vdi 97% GBS mang gene scpB
[6]. Dac biét, mot s6 nghién cliru khac con cho thay
ty 1&é mang gene scpB va Imb cla GBS [én dén 100%
[7], [15]. Nhu vay, sy phan bd cla cdc gene déc luc
nay chiém ty 1é cao trong nghién ctru cla ching toi
va cac nghién clru khac trén thé gidi. Gene Imb va
scpB m3 hod cho hai protein b& mat Imb va scpB,
14 céc y&u t8 doc lwe cha vi khuan GBS. Céc protein
nay cé chirc nang nhu 13 yéu td bam dinh gan voi
fibronectin clia md. Do d6, két qua budc dau trong
nghién cru nay cho thay céc ching GBS phan lap
duoc & phu nit mang thai cé nguy co gy bénh rat
cao.

ScpB la moét protein déng vai tro trung gian cho
GBS gén vao mang nhau thai, tir d6 tao diéu kién gay
v& 8i s&m va sinh non. Vi vdy, sy hién dién cla gene
scpB & cac ching GBS trong nghién ctru nay cho thay
nguy co cao gay sinh non & cac thai phu. Lmb [a mét
yéu t6 bam dinh cé vai trd ndi trdi trong co ché dinh
huéng vi khudn GBS gay bénh & hé than kinh trung
uwong. Theo Spellerberg, protein nay la can thiét cho
viéc cu trd & t& bao biéu md thuong tdn va sau d6
chuyén thanh nhiém khuan huyét [16].

Mé&c du nhiém trung do GBS thudng l1a do mac
phai trong cong déng, nhung nhiém trung méc phai
trong bénh vién van cé thé xay ra [11]. Kiéu két hop
gidng nhau cla cac gene ddc luc trén nhiéu ching vi
khuan GBS gay bénh dwoc phan Iap vao nhitrng thoi
diém gan nhau trong cing mot co s&' y té& cé thé goi
y cac ching GBS nay cé clung ngudn géc. Piéu nay
cho thay tam quan trong cla viéc xac dinh kiéu gene
doc lwc cda cac ching GBS. Tuy nhién, nghién ctru
clia chuing t6i con han ché do ¢& mau nhé va chi méi
khao sat hai gene ddc luc scpB va Imb.

5. KET LUAN

Penicillin van la khang sinh duoc lva chon dau
tay trong diéu tri nhiém trung do lién cau B tai bénh
vién Trudong Dai hoc Y Duwgc Hué; clindamycin va
vancomycin |a nhitng khang sinh cé thé thay thé khi
bénh nhan di &ng penicillin. Can can nhic trong viéc
diéu trj thay thé bang erythromycin.

Cac ching lién cau B cd ty 18 mang gene déc luc
scpB va Imb cao, lan lugt 13 95,8% va 91,7%.

TAI LIEU THAM KHAO

1. Nguyén Thi Phic Loc, Nguyén Hoang Bach, Lé Van
An, Nguyén Thi Chau Anh (2019), "Phét hién lién cau B
& phu nt* mang thai bang kj thuat SYBR Green real-time
PCR", Tap Chi Y Dugc hoc, 9(05), 68.

2. Phan Thj Kim Dung (2013), "Nghién cttu nhiém

lien cau khuan nhém B & phu nit ¢ thai tir 28 tuan tai
Bénh vién Phu San Trung wong", Luan van t6t nghiép Thac
sTY hoc, Dai Hoc Y Ha Noi.

3. CalSI C. (2018), "Performance Standards for Anti-
microbial Susceptibility Testing: Approved Twenty-: Docu-

JOURNAL OF MEDICINE AND PHARMACY 77 I



Tap chi Y Dwgc hoc - Trwdng Bai hoc Y Dugc Hué - Tép 10, s6 2, thang 4/2020

ment M100-528", Wayne PA USA CLSI, 2018.

4. Chu YW., Tse C., Tsang G.K.-L., So D.K.-S., Fung
JT-L., Lo JY-C. (2007), "Invasive group B Streptococcus
isolates showing reduced susceptibility to penicillin in
Hong Kong", J Antimicrob Chemother, 60(6), 1407-1409.

5. DiPersio L.P.,, DiPersio J.R. (2006), "High rates of
erythromycin and clindamycin resistance among OBGYN
isolates of group B Streptococcus", Diagn Microbiol Infect
Dis, 54(1), 79-82.

6. Duarte R.S., Bellei B.C., Miranda O.P., Brito
M.A.V.P,, Teixeira L.M. (2005), "Distribution of antimicrobi-
al resistance and virulence-related genes among Brazilian
group B streptococci recovered from bovine and human
sources", Antimicrob Agents Chemother, 49(1), 97-103.

7. Dutra V.G., Alves V.M., Olendzki A.N., Dias C.A.,
de Bastos A.F., Santos G.O., de Amorin E.L., Sousa M.A.,
Santos R., Ribeiro P.C., Fontes C.F., Andrey M., Magalhdes
K., Araujo A.A., Paffadore L.F., Marconi C., Murta E.F., Fer-
nandes Jr P.C., Raddi M.S. et al. (2014), "Streptococcus
agalactiae in Brazil: serotype distribution, virulence deter-
minants and antimicrobial susceptibility", BMC Infect Dis,
14(1), 323.

8. Eskandarian N., Ismail Z., Neela V., van Belkum
A., Desa M.N.M., Amin Nordin S. (2015), "Antimicrobial
susceptibility profiles, serotype distribution and virulence
determinants among invasive, non-invasive and coloniz-
ing Streptococcus agalactiae (group B streptococcus) from
Malaysian patients", Eur J Clin Microbiol Infect Dis Off Publ
Eur Soc Clin Microbiol, 34(3), 579-584.

9. HallJ.,, Adams N.H., Bartlett L., Seale A.C., Lamagni
T., Bianchi-Jassir F., Lawn J.E., Baker C.J., Cutland C., Heath
PT., Ip M., Le Doare K., Madhi S.A., Rubens C.E., Saha S.K.,
Schrag S., Sobanjo-Ter Meulen A., Vekemans J., Gravett

I 78 JOURNAL OF MEDICINE AND PHARMACY

M.G. (2017), "Maternal Disease With Group B Strepto-
coccus and Serotype Distribution Worldwide: Systematic
Review and Meta-analyses", Clin Infect Dis Off Publ Infect
Dis Soc Am, 65(suppl_2), S112-S124.

10. Imperi M., Gherardi G., Berardi A., Baldassarri L.,
Pataracchia M., Dicuonzo G., Orefici G., Creti R. (2011),
"Invasive neonatal GBS infections from an area-based sur-
veillance study in Italy", Clin Microbiol Infect Off Publ Eur
Soc Clin Microbiol Infect Dis, 17(12), 1834-1839.

11. Jiang H., Chen M, Li T., Liu H., Gong Y., Li M. (2016),
"Molecular Characterization of Streptococcus agalactiae
Causing Community- and Hospital-Acquired Infections in
Shanghai, China", Front Microbiol, 7.

12. LiJ., Ji W,, Gao K., Zhou H., Zhang L., Mu X., Yuan
C., Guan X., Deng Q., Zhang L., Zhong H., Gao X., Gao F.,
Long Y., Chang C.-Y., Mclver D.J,, Liu H. (2019), "Molecular
characteristics of group B Streptococcus isolates from in-
fants in southern mainland China", BMC Infect Dis, 19(1),
812.

13. Verani J.R., McGee L., Schrag S.J. (2010), "Preven-
tion of perinatal group B streptococcal disease", Morb
Mortal Wkly Rep MMWR Revis Guidel CDC Recomm Rep,
59(RR10), 1-32.

14. Nie S., Lu X,, Jin Z., Gao J., Ma D., Deng J., Wu X.,
Hu Y-W., Zheng L., Wang Q. (2018), "Characterization of
group B Streptococcus isolated from sterile and non-ster-
ile specimens in China", Diagn Microbiol Infect Dis, 92(1),
56-61.

15. Sadaka S.M., Aly H.A., Meheissen M.A., Orief
Y.I., Arafa B.M. (2018), "Group B streptococcal carriage,
antimicrobial susceptibility, and virulence related genes
among pregnant women in Alexandria, Egypt", Alex J
Med, 54(1), 69-76.



