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PO NHAY CAM KHANG SINH CUA VI KHUAN
Escherichia coli SINH BETA LACTAMASE PHO RONG (ESBL)

PHAN LAP G NGUOI KHOE MANH TAI XA NGUYEN XA, HUYEN VU THU,

THAI BINH

Nguyé&n Nam Thing™*, Tran Thi Hoa', Nguyén Thi Hoa',
Khong Thi Piép', Bui Hwong Dung', Pong Vin Quyén’

"Truong Pai hoc Y Duoc Théi Binh
2Vién Cong nghé sinh hoc, Vién Han 1am KH&CN Viét Nam

TOM TAT: Nghién ctu nham dénh gi& & nhay cam khéng sinh cua cac chung E. coli sinh ESBL,
phéan lap & ngudi khoe manh tai x4 Nguyén X4, Vi Thu, Thai Binh. Téng cong c6 163 ching E.
coli dwoc danh gié kiéu hinh sinh ESBL. Cac chiing c6 kiéu hinh sinh ESBL (n=135) tiép tuc dwoc
danh gi4 do nhay cam vai 12 loai khéng sinh theo phwong phap khuéch tan trén thach (CLSI,
2013). Két qua cho thdy cac chung E. coli sinh ESBL c6 ty 1& khang thudc rat cao, tir 70-100% Vi
bén khang sinh ampicillin, cefotaxime, tetracycline va trimethoprim-sulfamethoxazol; cac khang
sinh streptomycin, nalidixic acid, chloramphenicol va gentamycin ciing c6 ty 1€ khang cao, tir 30-
70%; ciprofloxacin, kanamycin va ceftazidime cé ty 1& khang thip hon, lan luot 1a 23,7%, 21,5%
va 18,5%. Chi c6 ba loai khang sinh c6 ty 1& khang thap dudi 10% |a meropanem, fosfomycin va
cefoxitin. Phan loai mirc d6 khang khang sinh theo céc tiéu chi caa Magiorakos cho thay 87,4% cac
chang E. coli sinh ESBL la khang da thudc (khéng nhay cam vai 3 nhém khéng sinh trg 1én). Két
qué nghién ciru cho thay, céc chung E. coli sinh ESBL phan lap ¢ nguai dan xa Nguyén Xa co ty 1é
khang cao vai nhiéu loai khang sinh théng dung, trong d6 c6 87,4% la khang da thudc.

Tir khéa: Escherichia coli, ESBL, khang da thubc, khéang khang sinh.

MO DAU

Enzyme beta lactamase phé rong (extended-
spectrum beta-lactamase, ESBL) la mot nhom
enzyme & vi khuan c6 tac dung gitp vi khuan
khang lai cac khang sinh dong cephalosporin va
mét s6 dong khang sinh khac. Gen ma hoa cho
enzyme nay nam trén plasmid cua vi khuan, do
d6, gen nay c6 thé truyén tir chung vi khuan
khong gay bénh sang chung vi khuin gay bénh
hodc truyén tir loai vi khuan ndy sang loai vi
khuan khac. Hau hét cac chiung E. coli ton tai
tiém tang, khong gay bénh trong duong tiéu hoa
ctiia ngudi va dong vat, tuy nhién, mét s6 chang
E. coli c¢6 thé gay bénh cho nguoi. Trong 6ng
tiéu hoa, mét chung E. coli khéng gay bénh
mang gen khang khang sinh c6 thé 1a ngudn
cung cap gen khang khang sinh cho c4c chung
E. coli khac hoic cac loai vi khuan dudng rudt
khéc. C6 y kién cho rang, cac chung E. coli sinh
ESBL ton tai trén nguoi khoe manh chinh 1
nguon cung cap gen khang khang sinh va gay ra
hién tuong khang thudc & vi khuan hién nay.

Trong thoi gian gan day, ty Ié vi khuan E.
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coli sinh ESBL gay bénh dang tang 1én mot
cach nhanh chéng & nhiéu noi trén thé gidi,
dac biét 1a cac nudce thudc khu vuc chau A
(Canton et al., 2008; Hawser et al., 2009; Lu
et al., 2012). Cac nghién ctu tai cong dong
ciing cho thiy ty Ié nguoi khée manh nhidm
E. coli sinh ESBL ciing c6 chiéu huéng ting
dan & hau hét cac chau luc (Woerther et al.,
2013). O Viét Nam, thong ké ¢ 15 bénh vién
cho thdy ty 18 vi khuan E. coli sinh ESBL kha
cao, thay doi tir 14,7% dén 57% va ty 1& vi
khuan E. coli khang cac thudc khang sinh
thong dung ciing rat cao. Tuy nhién, cac s
lieu vé mic do khang khang sinh cua E. coli
sinh ESBL trong cong ddng hau nhu chua cé.
Nghién ctu ndy dugc thuc hién nhim déanh gia
mirc d6 khang khang sinh cta cac chang E. coli
sinh ESBL phan lap & nguoi khoe manh tai xa
Nguyén X4, Vii Thu, Thai Binh.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nghién cau sir dung 163 ching vi khuan
E. coli khdc nhau dugc phan lap tir mau phéan
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cua nhitng nguoi khoe manh tai xa Nguyén X4,
Vit Thu, Thai Binh trong thdng 9 nam 2013.

Sang lgc vi khuan E. coli sinh ESBL tir
mau phan

Céc chung E. coli dugc phan lap trén moi
truong thach MacConkey c6 bd sung cefotaxime
(Lug/ml), xac dinh tinh chét sinh vat héa hoc theo
phuong phép c6 dién va bao quan & -20°C cho dén
khi tién hanh thi nghiém.

Xéc dinh kiéu hinh sinh ESBL

Str dung k§ thuat khoanh gidy khuéch tén trén
thach Mueler-Hinton theo huéng dan caa CLSI
(2013), c6 thé tom tit nhu sau: Sir dung canh
khuan c¢6 do6 duc tuong dwong véi do duc cua
dung dich McFarland 0,5 va ciy trang trén dia
thach Mueller-Hinton 100 mm, chd 5-10 phut cho
mit thach khd va tién hanh dit 4 loai khoanh gidy
khang sinh CTX (cefotaxime 30 pug), CTX-CLA
(cefotaxime-clavulanic acid 30/10 pg), CAZ
(ceftazidime 30 pg), CAZ-CLA (ceftazidime-
clavulanic acid 30/10 pg) va nuéi ciy ¢ 37°C qua
dém. Chung E. coli dugc danh gia 1a ESBL duong
tinh néu kich thuéc vong vo khuan cua khoanh
gidy khang sinh khong c6 clavulanic acid (CTX
hoic CAZ) nhé hon vong vd khuan cua khoanh
gidy khang sinh c6 chira clavulanic acid (CTX-
CLA hogc CAZ-CLA) tir 5 mm tro [én.

Panh gid d¢ nhay cam khang sinh

Do nhay cam khang sinh cta cac chung
E. coli sinh ESBL da phan lap dugc danh gia bing
phuong phap khuéch tén trén thach theo hudng
din cua CLSI (2013). Canh khuin c6 do duc
tuong duong voi do duc cta dung dich McFarland
0,5 duoc cdy trang trén dia thach Mueller-Hinton
150 mm va tién hanh thu nghiém véi 12 loai
khoanh gidy khang sinh (hai loai khang sinh CTX
va CAZ da duoc thir nghiém khi xéc dinh kiéu
hinh sinh ESBL), bao gom: AMP (ampicillin 10
ng), FOX (cefoxitin 30 pg), MEM (meropanem
10 pg), STR (streptomycin 10 pg), GEN
(gentamycin 10 ug), KAN (kanamycin 30 pg),
TET (tetracycline 30 pg), CHL (chloramphenicol
30 pg), NAL (nalidixic acid 30 pg), CIP
(ciprofloxacin 5 pg), SXT (trimethoprim/
sulfamethoxazole 1,25/23,75 png) va FOF
(fosfomycin 200 pg). Po kich thudc vong vo
khuan va danh gia do nhay cam khang sinh

(khang R, trung gian | va nhay cam S) theo huéng
dan ctia CLSI (2013).
Panh gid mire d§ khang khang sinh

Duya vao két qua khang sinh d, cac ching
E. coli sinh ESBL dugc danh gia la khang da
thudc, khang pho rong hodc toan khang theo cac
tiéu chi cia Magiorakos et al. (2012). Theo do,
cac vi khuan nhédm Enterobacteriaceae can duoc
thir nghiém vai 31 khang sinh thuoc 17 nhom
khang sinh khéc nhau dé danh gia mirc d6 khang
thuéc va dwoc phan loai thanh ba nhém: 1).
Khang da thudc (multi-drug resistant, MDR),
khong nhay cam vdi it nhat 1 khang sinh trong 3
nhom khang sinh tro 1én; 2). Khdng m¢ rong
(extensively-drug resistant, XDR), khdng nhay
cam véi it nhat 1 khang sinh trong hau hét cac
nhém khéang sinh nhung van con nhay cam véi <
2 nhém khang sinh va 3). Toan khang (pan-drug
resistant, PDR), khong nhay cam véi tat ca cac
khang sinh cia tit ca cac nhom.

Trong nghién cau ndy, chlng tdi st dung 14
loai khang sinh, trong dé c6 11 khang sinh (thudc
10 nhém trong s6 17 nhém trén), 1a nhitng khang
sinh ma Magiorakos et al. (2012) khuyén céo.

Xir Iy két qua nghién ciru

Céc két qua nghién ctru dugc xur 1y va phan

tich bang cac phan mém thdng ké Y hoc.

KET QUA VA THAO LUAN

Trong s6 163 chung E. coli dwgc danh gia
kiéu hinh sinh ESBL, c6 135 chung sinh ESBL
(chiém 82,8%) va 28 chung khong sinh ESBL
(chiém 17,2%). Bang 1 trinh bay két qua khang
sinh d6 voi 14 loai khang sinh thugc 10 nhém
khang sinh khac nhau ctia 135 chang E. coli sinh
ESBL phan lap trong mau phan cua nguoi dan xa
Nguyén X&. Trong hinh 1, chlng tdi chi trinh bay
ty 1¢ khang thudc cta cac chang vi khuan nay.

Két qua cho thiy 100% céc chang E. coli
sinh ESBL déu nhay cam véi MEM va 100%
cac chung nay déu khang voi AMP. Trong
nhém Cephalosporin phé rong, CTX ciing c6 ty
Ié khang rat cao, toi 94,1%, tuy nhién, ty Ié
khang dbi vi CAZ con tuong d6i thap, chiém
18,5%; ty 1é khang véi FOX rat thap, chiém
5,9% (bang 1 va hinh 1).

Trong nhém Aminoglycosides, ty I& khang
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cao nhit 1a STR (62,2%), tiép theo la GEN
(30,4%) va KAN (21,5%). Trong nhom
Quinolones, ty l¢ khang véi NAL kha cao,
chiém 45,9%:; ty 18 khang véi CIP thip hon,

chiém 23,7%. Ty Ié khang v6i FOF rét thap, chi
3,0%. Ty lé khang véi TET va SXT déu rit cao,
1an luot 12 77,8 va 74,8%:; ty 1¢ khang véi CHL
ciing khé cao, 45,2% (bang 1 va hinh 1).

Bdng 1. Mirc d6 nhay cam khéng sinh cta 135 ching E. coli sinh ESBL

Nh6m khéng sinh Logi khangsinh Ty cam T“:]”(% /og)'an Khang
Penicillins AMP* 0(0,0) 0 (0,0) 135 (100,0)
Cephalosporins pho rgng, CTX* 2 (1,5 6 (4,4) 127 (94,1)
the hé 3, 4 CAZ* 78 (57,8) 32 (23,7) 25 (18,5)
Cephamycins FOX* 121 (89,6) 6 (4,4) 8 (5,9)
Carbapenems MEM* 135 (100,0) 0 (0,0) 0 (0,0)

STR 29 (21,5) 22 (16,3) 84 (62,2)
Aminoglycosides KAN 95 (70,4) 11 (8,1) 29 (21,5)
GEN* 89 (65,9) 5(3,7) 41 (30,4)

. Clp* 99 (73,3) 4 (3,0 32 (23,7)
Quinolones NAL 69 (51.1) 4 (3.0) 62 (45.9)
Tetracyclines TET* 28 (20,7) 2 (1,5) 105 (77,8)
Phenicols CHL* 73 (54,1) 1(0,7) 61 (45,2)
Folate pathway inhibitors SXT* 34 (25,2) 0 (0,0) 101 (74,8)
Phosphonic acids FOF* 129 (95,6) 2 (1,5) 4 (3,0)

Céc khéng sinh c6 danh dau (*) la khang sinh dwoc Magiorakos khuyén céo sir dung trong phén loai mirc do
khang khang sinh cua Enterobacteriaceae (Pilpell & Lancet, 1999).
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Loai khéng sinh

Hinh 1. Ty I& khang khéang sinh & cac ching
E. coli sinh ESBL

Hién tuong vi khuan khéng thuée dang ngay
mot gia ting & khip cac chau Iyc. Mot nghién
ctu tai Viét Nam nam 2009 cho thiy 42% céc
ching Enterobacteriaceae khang vai CAZ, 63%
khéng vai GEN va 74% khang véi NAL (Le et
al., 2009). Mot sé théng ké cho thdy hon 80%
cac chung E. coli khang véi AMP, trén 50%
khang véi cac khang sinh TET va CHL. O Tay
Ninh, Can Tho, ty 18 E. coli khdng AMP ciing
trén 50%. O Quang Ninh ty 1& ndy ciing trong
khoang 40-59%. O mién Bic va mién Nam,
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CTX van con nhay cam tét d6i véi E. coli
(>80%) nhung & mién Trung, E. coli d& khéng
manh trén 50%. Tuong tu nhu cac nghién ctu
trén, nghién ctu cua ching téi ciing cho thiy
E. coli sinh ESBL da khang véi nhiéu loai
khang sinh théng dung hién nay.

E. coli 1a vi khuan chii yéu (chiém 70-80%)
gay nhidm trung tiét niéu (viém than bé than,
viém bang quang). Véi tinh trang vi khuan
E. coli khang thudc dang ngay cang phd bién
nhu hién nay, viéc diéu tri bang khang sinh chi
hiéu qua khi c6 két qua khang sinh d6. Tuy
nhién, tai Viét Nam, chi c6 cac bénh vién tuyén
trung wong hodc bénh vién 16n tuyén tinh mai
¢6 kha ning nudi cdy, dinh danh va xéc dinh do
nhay cam khéng sinh cua vi khuan. Do khdng
thé thuc hién dugc cac xét nghiém vi sinh va
khéng sinh do nén viéc diéu tri cac bénh nhidm
khuan & tuyén y té co sé chii yéu dya vao phac
d6 kinh nghiém.

Theo hudng dan cua Hiép hoi bénh truyén
nhiém Hoa Ky va Hiép hoi Vi sinh va Bénh
truyén nhidm chau Au (Gupta et al., 2011), néu
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diéu tri theo phéc dd kinh nghiém thi khéng nén
sir dung cac khang sinh c6 ty 1€ khang trén 10%.
Két qua nghién ctu cia ching tdi cho thiy, cac
khéng sinh thuong st dung trong diéu tri nhiém
tring tiét niéu tai Viét Nam (Cuc quan ly kham
chita bénh - Bo Y té, 2015) nhu AMP, CTX,

CAZ, CIP, GEN, SXT (hinh 1) s& khong thé ap
dung voi phac dd kinh nghiém trong didu tri
nhiém tring tiét niéu. Mac du vay, hau hét cac
chang E. coli sinh ESBL trong nghién cuu nay
van con nhay cam véi MEM (100%), FOF
(95,6%) va FOX (89,6%) (bang 1).

Bang 2. Phan loai céc chung E. coli sinh ESBL theo mirc d6 khang thudc

S6 nhom khéang sinh

khong nhay cim S6 chung Ty I& (%) Phan loai (%)

0 0 0,0 Khong phai MDR
1 0 0,0 (12.6%)
2 17 12,6 ’
3 14 10,4
4 29 21,5
5 32 23,7 MDR
6 21 15,6 (87.4%)
7 15 11,1 ’
8 6 4,4
9 1 0,7
10 0 0,0

Tong 135 100,0

Két qua nghién ctru cua ching tdi cho thiy
carbapenem van con rat nhay cam véi E. coli
sinh ESBL. Tuy nhién, hién tugng E. coli khdng
carbapenem ciing d4 dwoc phat hién & mot so
noi (Hawser et al., 2009). Trong nghién cuau
nay, cefoxitin (FOX) va fosfomycin (FOF) co ty
Ié khang thap dudi 10% véi cac chung E. coli
sinh ESBL (bang 1). Tuy nhién, theo huéng dan
cua Bo Y té, hai loai khang sinh nay khong
dugc dua vao phac do diéu trj cac truong hop
nhiém tring tiét niéu (Cuc quan ly kham chira
bénh - Bo Y té, 2015). Ching t6i cho rang, can
phai nghién ctru danh gia hiéu qua cia FOX va
FOF trong diéu tri nhiém tring tiét niéu do E.
coli sinh ESBL, béi vi hai khang sinh nay c6 thé
la nhitng lya chon hiéu qua hon so vd&i cac
khang sinh thuong sir dung trong phac do diéu
tri nhidm trong tiét niéu cua Bo Y té.

Truée day, khai niém vé MDR, XDR va
PDR trong y vin khong c6 su thong nhat din
dén viéc hiéu sai hoiac khdng thé so sanh gitra
cac nghién cau véi nhau (Falagas et al., 2011).
Do @6, ching téi d& lua chon 11 loai khang sinh
théng dung (trong sb cac khang sinh duoc
Magiorakos et al. (2012) khuyén céo) dé danh gia

muc do khang thudc cua céc chang E. coli sinh
ESBL. Két qua nghién ciu cho thiy, tit ca cac
chiing E. coli sinh ESBL déu khong nhay cam
v6i it nhat 2 nhom khang sinh tro Ién, trong d6
s6 chung khong nhay cam véi 3 nhoém khang
sinh tro 1én (MDR) chiém 87,4%, trong d6
khdng nhay cam véi 4 va 5 nhdm khang sinh
chiém ty 1& cao nhit, Ian luot 1a 21,5% va
23,7% (bang 2). Két qua nghién ctu cia Donk
(2012) tai 3 nuéc Ha Lan, Bac va Bi cho thay,
ty 16 E. coli sinh ESBL khéng da thuéc (MDR)
1an luot 1a 11%, 17% va 27%, thip hon nhiéu so
vé6i két qua nghién cau caa ching toi.

Ngoai ra, ching tbi con phat hién 7 chung
(5,2%) khong nhay cam vdi 8-9 nhém khéang
sinh trong s6 10 nhém khang sinh thir nghiém.
Céc chung nay cé kha nang la céc chung XDR,
tuy nhién dé khang dinh can tiép tuc thir nghiém
v6i 7 nhom khang sinh khac theo huéng dan
ciia Magiorakos et al. (2012). Két qua nghién
ctu cho thiy ty Ié E. coli sinh ESBL khang da
thudc phan 1ap ¢ nguoi dan xa Nguyén Xa rat
cao, do dd, can phdi co cac bién phap can thigp
kip thoi dé ngin chan sy lan rong cua vi khuan
E. coli sinh ESBL trong cong dong, giam thiéu
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tinh trang vi khuan khang thudc, dic biét 1a hién
tuong khang da thudc hién nay. Bic biét, ching
t6i phéat hién c6 7 chung (chiém 5,2%) khong
nhay cam véi 8-9 nhém khéang sinh, do d6 dugc
xép vao nhém MDR. Tuy nhién, néu dénh gia
d6 nhay cam vai tat ca 17 nhom khang sinh theo
khuyén céo cia Magiorakos, cac chung nay
ciing ¢6 thé thuoc nhom XDR.

KET LUAN

Céc chung E. coli sinh ESBL phan lap &
nguoi dan xa Nguyén Xa c6 ty I€ khang cao vai
nhiéu loai khang sinh théng dung, c6 t6i 87,4%
s chung E. coli sinh ESBL dugc x4c dinh la
khéng da thudc.
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SUMMARY

The aim of this study was to evaluate antimicrobial susceptibility of ESBL-producing E. coli isolated
from healthy residents of Nguyen Xa, Vu Thu, Thai Binh province. One hundred and sixty three E. coli
isolates were examined for ESBL phenotype. Isolates with ESBL phenotype (n=135) were then evaluated for
antimicrobial susceptibility to 12 antibiotics by disk diffusion method (CLSI, 2013). Antimicrobial
susceptibility test results showed that ESBL-producing E. coli isolates were resistant to ampicillin,
cefotaxime, tetracycline, trimethoprim-sulfamethoxazol with very high prevalence (70-100%); to
streptomycin, nalidixic acid, chloramphenicol and gentamycin with high prevalence (30-70%); to
ciprofloxacin, kanamycin and ceftazidime with lower prevalence of 23.7%, 21.5% and 18.5%, respectively.
Only three antibiotics having resistant prevalence lower than 10% were meropanem, fosfomycin and
cefoxitin. Classification under Magiorakos’ criteria showed that 87.4% ESBL-producing E. coli isolates were
multidrug resistant (non-susceptible to three or more antibiotic catagories). The results indicated that ESBL-
producing E. coli isolated from healthy residents of Nguyen Xa commune were resistant to a number of
common antibiotics and 87.4% of them were multidrug resistant.
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