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ABSTRACT

Objective: To investigate the distribution of erythromycin resistance genes (ermB, mefA,
ermTR) in Group B Streptococcus (Streptococcus agalactiae - GBS) serotype 111 isolated from
pregnant women in several hospitals in Hanoi.

Methods: A cross-sectional descriptive study was conducted on 40 GBS serotype III strains
isolated from 876 pregnant women at 35-37 weeks of gestation in three hospitals in Hanoi from
October 2021 to October 2024. Antimicrobial susceptibility testing was performed using the
Kirby-Bauer disk diffusion method and interpreted according to the Clinical and Laboratory
Standards Institute guidelines (CLSI M100, 2023). The presence of ermB, ermTR, and mefA
genes was detected by PCR.

Results: All serotype III isolates were fully susceptible (100%) to penicillin, ampicillin,
cefotaxime, clindamycin, linezolid, and vancomycin. High resistance rates were observed for
erythromycin (77.5%) and tetracycline (85%). The predominant resistance phenotype was
cMLSB (91.18%), while L-phenotype accounted for only 9.18%. The ermB gene was detected
in a high proportion (94.74%) of erythromycin-resistant isolates (p = 0.021), whereas ermTR
was not identified and mef4 was present in 100% of erythromycin-resistant isolates.

Conclusion: GBS serotype III remains fully susceptible to B-lactams but shows very high
resistance to erythromycin and tetracycline. These findings highlight the need for continuous
surveillance and careful consideration of alternative antibiotics for prophylaxis in pregnant
women allergic to penicillin.
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TOM TAT

Muyc tiéu: Nghién ctru sy phén bb gen ermB, mefA, ermTR khang erythromycin cia serotype
III lién cau khuan nhom B (Streptococcus agalactiae , Streptococcus group B - GBS) tai mot so
bénh vién & Ha Noi.

Phwong phap: Nghién ctru mé ta cit ngang dugc tién hanh trén 40 ching GBS serotype III
phan 1ap tir 876 phu nit mang thai 35-37 tuan tai ba bénh vién & Ha Noi tur thang 10/2021 dén
thang 10/2024. Tht nghi¢m tinh nhay cam véi khang sinh dugc xac dinh theo phuong phéap
Kirby-Bauer va phién giai két qua theo Vién ti€u chuan Lam sang va Xét nghiém (CLSI M100
- 2023). Sy hién dién cua cac gen ermB, ermTR va mefA dugc phat hién bang k¥ thuat PCR.

Results: Cac chung serotype I11 d&u nhay hoan toan (100%) véi penicillin, ampicillin, cefotaxime,
clindamycin, linezolid va vancomycin. Ty I¢ khang cao dugc ghi nhan véi erythromycin (77,5%)
va tetracycline (85%). Kiéu hinh khang chu yéu 1a cMLSB (91,18%), L-phenotype chiém ty
1€ nhé (9,18%). Gen ermB dugc phat hién vdi ty 1¢ cao (94,74%) & nhom khang erythromycin
(p=0,021), trong khi gen ermTR khong dugc ghi nhin va gen mefA4 xuét hién & 100% s6 ching
khang erythromycin.

Conclusion: GBS serotype 111 Van nhay cam hoan toan véi cac B-lactam, nhung c6 ty 1¢ khang
erythromycin va tetracycline rat cao. Két qua nghién ciru nhin manh sy can thiét ciia giam sat
lién tuc va can nhac lya chon khang sinh thay thé trong du phong cho phu nit mang thai di ing
penicillin.

Tir khoa: Streptococcus agalactiae, serotype 111, gen khang erythromycin.

1. PAT VAN PE

Lién cau khuan nhom B (Streptococcus agalactiae hay
Group B Streptococcus, viét tit GBS), 1a nguyén nhan
chinh gy nhiém tring nghiém trong nhu nhiém tring
huyét, viém mang ndo va nhidm tring tiét niéu ¢ tré so
sinh, phu nit mang thai va nguoi cao tudi [1]. Tai Viét
Nam, ty 1€ mang GBS ¢ phu nit mang thai dao dong tir
7,1% dén 48,5% [2]. trong d6 serotype I1T chiém wu thé.
Trong s cac serotype ctia GBS thi serotype III duoc ghi
nhan chiém uu thé va cling 1a ching c6 doc luc cao nhat
[2]. bay 1a serotype lién quan chat ché dén cac truong
hop nhiém khuan xam lan va viém mang ndo so sinh,
do dic tinh bam dinh manh vao té bao biéu mé va kha
nang vuot qua hang rao mau nao [3]. Tinh trang khang
erythromycin cua GBS dang ngay cang gia ting vadi ty

*Tac gia lién h¢

1€ khang 1én t&i 76,23% tai mot s6 bénh vién, lam giam
hiéu qua diéu tri, ddc biét & bénh nhan di ung penicillin
[4]. Cac gen khang khang sinh nhu ermB, ermTR va
mefA languyén nhan chinh dan dén khang erythromycin,
trong d6 gen ermB dugc ghi nhan pho bién nhat [5]. Tuy
nhién, dir liéu vé& phan bd cac gen khang erythromycin
cua serotype III - ching ¢6 ddc luc cao, 1a nguyén nhan
chu yéu gy cac bénh nhiém khuan xam lan va viém
mang ndo ¢ tré so sinh - tai Ha N§i con han ché, gay kho
khin trong viéc xay dung chién luoc diéu trj va giam sat
khang thudc. Nghién ctru nay nham xac dinh va phan
tich cac gen khang erythromycin (ermB, ermA, mefA)
cua GBS serotype I phan 1ap tr phy nir mang thai 35-
37 tuan tai mot s6 bénh vién & Ha Noi, tir d6 cung cap
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co s khoa hoc cho quéan 1y nhiém GBS va khang khang
sinh hiéu qua hon.

2.POI TUQNG VA PHUONG PHAPNGHIEN CUU
2.1. i twong

- P6i tuong nghién ctru: 40 chung GBS serotype III
phan 1ap dugc tir phu nir mang thai 35 - 37 tudn tai Bénh
vién Quan y 103, Bénh vién da khoa Ha DBong, Bénh
vién phu san Ha Noi.

- bia diém va thoi gian: Nghién ctru dugc tién hanh tai
B mon Vi sinh vat, B§ moén Ky sinh trung va Con trung,
Hoc vién quan y tir thang 10/2021 dén thang 10/2024.

2.2. Phwong phap nghién ciru
- Thiét ké nghién ctru: Nghién ciru m6 ta cit ngang.
- K¥ thuat nghién ctru:

+ Tinh nhay cam khang sinh duoc x4c dinh bang phuong
phap khuéch tan dia gidy trén thach (Kirby - Bauer) va
phién gidi két qua theo hudng dan CLSI M100 (2023)
[6].

+ Kiéu hinh khang erythromycin va clindamycin gom
cMLSB (khangcauthanherythromycinvaclindamycin),
iMLSB (khang cam ing erythromycin va clindamycin),
L-phenotype (khang clindamycin, nhay cam
erythromycin) va M-phenotype (khang erythromycin,
nhay cam clindamycin) duoc xac dinh bang D-test theo
khuyén céo ctia CLSI [7].

+ Serotype III duoc phat hién bang k§y thuat PCR da
moi v6i chu ky nhiét nhu sau: 95°C trong 5 phut (1 chu
ky), tiép theo 1a 35 chu ky gdm 94°C trong 1 phut, 58°C
trong 1 phuat va 72°C trong 1 phut, sau cung la 72°C
trong 5 phut (1 chu ky). Cac san pham PCR dugc phan
tich bang dién di trén gel agarose 1%.

+ Su hién dién cua cac gen ermB, ermTR va mefA lién
quan dén khang erythromycin & GBS duoc xac dinh
bang k§ thuat PCR. Quy trinh PCR (bao gdm mdi va
diéu kién phan tng) tham khao nghién ctru ctia Zakerifar
va cong su (2023) [8].

- Phan tich s6 liéu: Phan tich thong ké duoc thuc hién
bang phan mém SPSS 20.0. Kiém dinh Fisher's exact
dugc su dung dé so sanh céc bién phan loai. Gia tri p
<0,05 duogc coi 1a ¢6 y nghia thong ké.

2.3. Dao dirc

Nghién ctru dugc thyc hién dudi su chz‘ip thuan cua HoO1
ddng Pao dic Nghién ctru Y sinh hoc cua Hoc vién
Quan y theo Quyét dinh s6 08/CNCTh-HPPD ngay
06 thang 01 nam 2023. Théng tin lién quan dén nghién
ctru dugc bao mat tuyét dbi va chi st dung cho muyc

dich khoa hoc. Nhom nghién ctru cam két tuan thu cac
nguyén tic dao dirc va khong c6 xung dot loi ich trong
nghién ctru.

3. KET QUA
mKhang Trung gian @ Nhay
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Hinh 1. Pic diém khang khing sinh
cia GBS serotype 111

Tt ca cac chiung GBS serotype III déu nhay cam hoan
toan (100%) voi penicillin, ampicillin, cefotaxime,
clindamycin, linezolid va vancomycin. Ty 1¢ khang
cao dugc ghi nh@n véi erythromycin (77,5%) va
tetracycline (85,0%). Levofloxacin c6 ty 1¢ khang la
27,5%, trong khi chloramphenicol c6 ty 1¢ khang la
55,0%.

L-phenotype
(n=3;9.18%)

(n=31;
91,18%)

ucMLSB u L-phenotype
Hinh 2. Phin bd cac kiéu hinh khing erythromycin
va clindamycin cia GBS serotype 111

Trong s cac kiéu hinh GBS serotype III khang eryth-
romycin va clindamycin, kiéu hinh cMLSB chiém uu
thé tuyét dbi vai ty 18 91,18% (31/34 ching). Kiéu hinh
L-phenotype chi chiém ty 1& nho (9,18%; 3/34 chung).
Khong ghi nhan céac kiéu hinh khiac nhu iMLSB hay
M-phenotype trong nhom mau nay.
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Bang 1. Phan bo cac gen ermB, ermTR, mefA
cia GBS serotype III theo kieu hinh

Kiéu hinh
Gen khang eryth- p
romycin Nhay Khz’lng
(n=9) (n=31)
ermB
Duong tinh n (%) 1(5,26) | 18(94,74)
0,021
Am tinh n (%) 8 (38,10) | 13 (61,90)
ermTR
Duong tinh n (%) 0 (0,0) 0(0,0)
Am tinh n (%) 9 (22,50) |31 (77,50)
mefA
Duong tinh n (%) 0(0,0) | 5(100,0)
0,57
Am tinh n (%) 9 (25,71) |26 (74,29)

Két qua bang dit liéu cho thdy gen ermB c6 ty 1& duong
tinh cao & nhom khang erythromycin (94,74%) so voi
nhom nhay (5,26%), véi p=0,021, chtig t6 ¢6 mbi lién
quan c6 y nghia thng ké giita sy hién dién ciia gen
ermB va tinh trang khang erythromycin. Nguoc lai, gen
ermTR khong dugc ghi nhan ¢ ca hai nhom. Dbi voi gen
mefA, mac du ghi nhan 100% duong tinh trong nhom
khang (n=5) va khong c6 mau duong tinh trong nhém
nhay, nhung véi p=0,57, sy khéac biét nay khong céd y
nghia thong ke.

4. BAN LUAN

Trong nghién ctru cua chung t6i, 40 chung GBS
serotype III van nhay cam hoan toan (100%) véi
penicillin,ampicillin,cefotaxime,clindamycin, linezolid
va vancomycin. Didu nay khing dinh cac p-lactam (dic
biét 1a penicillin va ampicillin) van 13 lya chon hang
dau trong diéu tri va du phong GBS [9]. Pay la nhiing
khang sinh da duoc khuyén céo rong rai trong phac do
diéu tri ¢ nhiéu nudc nhd hiéu qua 6n dinh va muc do
khang thip. Tuy nhién, ching serotype III cho thay ty
1¢ khang cao voi erythromycin (77,5%) va tetracychne
(85%), cung véi muc khang ding ké d6i véi
levofloxacin (27,5%) va chloramphenicol (55%). So
sanh voi két qua clia Mitsuyo va cong su tai Nhat Ban,
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ty 1€ khang erythromycin (33,3%) va clindamycin
(37,5%) thap hon nhiéu so v6i nghién ciru ctia chiing t6i
(erythromycin 77,5% va clindamycin 0%) [10]. Nguoc
lai, mot nghién ctru tai Dai Loan lai ghi nhan ty 1¢ khang
erythromycm cua serotype 111 & mtrc rat cao, t6i 77,6%,
gan tuong dong v6i két qua cua chung t01 [3]. Nguyén
nhan dan dén sy khac biét co thé bao gdm dic diém
dich té tai ting quoc gia, su khac nhau trong chinh sach
kiém soat ké don va sir dung khang sinh ciing nhu 4p
luc chon lgc khang thudc tai cac khu vuec. Ngoai ra, cac
yéu té di truyén va sy lan truyén cta cac dong vi khuan
khang thudc ciing c6 thé gop phan hinh thanh murc do
khang khac nhau ¢ tirng khu vuc dia ly. Do do6, viéc
giam sat khang thudc dinh ky va xay dung chién luoc
diéu tri pht hop véi didc thu dia phuong 1a hét stic can
thiét, nham giam nguy co thét bai trong du phong va
diéu tri nhiém GBS.

Trong nghién ctru cua chung t6i, cMLSB 1a kiéu hinh
khang chiém wu thé tuyét doi (91,18%), trong khi
L-phenotype chi ghi nhan véi ty 1& thap (9,18%), va
khong phat hién cac kiéu hinh khac nhu iMLSB hay
M-phenotype. Piéu nay cho thdy co ché khang chu yéu
cua serotype III van lién quan dén biéu hién gen erm,
tao ra kiéu hinh cMLSB, phu hop véi xu hudng da duoc
béo c4o & nhiéu qudc gia. Tuy nhién, két qua cta chiing
toi c6 su khac biét so voi nghién ciru cua Kaminska
(2024) tai Ba Lan, trong d6 cac chung serotype III,
¢cMLSB chiém 76,9%, iMLSB 14 15,4% va M-phenotype
12 7,7%, khong ghi nhan kiéu hinh L-phenotype. Su
khac biét nay c6 thé do yéu tb dia ly, dic diém dich t&
quén thé nghién ctru, ciing nhu sy khac nhau vé c& mau
va thoi diém tién hanh nghién ciru, dén t6i sy phan bo
kiéu hinh khang khong hoan toan glong nhau [5] Tuy
nhién, két qua nghién ctru ciing nhan manh sy can thiét
cua xét nghi¢m D-test dé nhan dién chinh x4c kiéu hinh
khang nham hudng dan lya chon clindamycin thay thé
penicillin mot cach an toan.

Trong nghién ctru cua chuing t6i, gen ermB dugc xac
dinh 1a gen chiém wu thé & serotype III véi ty 1& xuat
hién 1én dén 94,74% & cac ching khang erythromycin,
50 v6i chi 5,26% ¢ cac chung nhay (p = 0,021). Két
qua nay tuong tu v6i nhidu nghién ciru trén thé g101 déu
khang dinh ermB 13 gen khang erythromycin phd bién
nhit & GBS. Mot nghién ciru tai Ba Lan cho thay 69,2%
cac chung serotype III khang erythromycin mang gen
ermB, trong khi ermTR va mef4 chi chiém ty 1¢ thap
lan luot 1a 23,1% va 15,4% [4]. Su khac biét vé ty 1¢
nay co thé xuét phat tir cac yéu to nhu ap luc chon loc
khang sinh, sy lay lan ctia cac chung vi khuén, hodc
phuong phap nghién ctru (vi du: ky thuat PCR, ¢& mau).
Tuy nhién, ca hai nghién ctru déu cing cb vai tro chi
dao cta ermB trong co ché khang erythromycin & GBS
serotype 11 [5]. Pang cht y, trong nghién ctru cia chung
t6i co6 mot ching mang gen ermB nhung van nhay véi
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erythromycin. Gen ermB ma hda enzyme methylase,
lam thay d6i vi tri lién két cua erythromycin trén
ribosome (théng qua methyl hoa rRNA 23S), dan dén
khang macrolide. Tuy nhién, néu gen nay khong duoc
phién ma hoac dich ma (do céc yéu t6 diéu hoa hodc dot
bién), enzyme methylase khong duoc san xuit, khién
ching vi khuin van nhay véi erythromycin. Ngoai
ra gen ermB c6 thé chira cac dot bién (nhu thay thé
nucleotide, chén, hoac xo6a) lam mét chirc nang cua
enzyme methylase. Trong mot sb truong hop, gen ermB
duoc biéu hién nhung & muc rat thép, khong du dé tao
ra mirc khéng erythromycin c6 thé phét hién dugc trong
cac xét nghiém kiéu hinh. Dé xac dinh 13 co ché, can
tién hanh cac phan tich chuyén sau hon nhu giai trinh tyr
gen hodc danh gia mutrc d6 biéu hién gen. Trong nghién
ctru cua chuing t6i gen ermTR hoan toan khong dugc
phat hién, trong khi do, gen mefA4 duogc ghi nhan ¢ 100%
cac chung khang erythromycin, diéu nay c6 thé phan
anh sy khac biét vé phan bd gen khang khang sinh gitra
cac khu vuc dia ly. Tuy nhién do sb luong mau han ché
nén két qua nay can duoc danh gia thém véi ¢ mau 16n
hon dé dam bao tinh dai dién.

5. KET LUAN

Nghién ciru trén 40 ching GBS serotype III cho thiy
tat ca déu nhay cam (100%) véi penicillin, ampicillin,
cefotaxime, clindamycin, linezolid va vancomycin.
Ty 1&¢ khang cao dugc ghi nhdn véi erythromycin
(77,5%) va tetracycline (85,0%). Levofloxacin va
chloramphenicol c6 ty 1¢ khang lan luot 1a 27,5% va
55,0%. Kiéu hinh khang chu yéu 1la ¢cMLSB chiém
91,18% trong khi L-phenotype chi 9,18% va khong
ghi nhan kiéu hinh iMLSB va M-phenotype. Gen ermB
duoc phat hi¢n & 94,74% chung khang erythromycin.
Gen ermTR hoan toan khong xuét hién, trong khi gen
mefA gap 100% & cac chung khang erythromycm Tinh
trang khang erythromycin ¢ mirc cao la van dé dang
bao dong.Nghién ctru nay nhin manh sy can thiét phai
giam sat dinh ky va cép nhat phac d6 khang sinh theo
tinh hinh dich t& tai Viét Nam.
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