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VI KHUAN E. oL/ SAN SINH MEN EXTENDED-SPECTRUM BETA-
LACTAMASES (ESBL) KHANG KHANG SINH NHOM CEPHALOSPORIN

I.KHANG SINH NHOM
CEPHALOSPORIN VA TINH
KHANG CEPHALOSPORIN CUA
VI KHUAN

1.1. Ngudn goc va ciu tric khang sinh nhém
Cephalosporin
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Dang Thi Thanh Son’, Trwong Thi Quiiy Duwong’,

Tran Thi Nhat', Nguyén Khdc Tiép?

Cephalosporin trong ty nhién dugc phan
1ap tir moi truong nudi cdy nim Cephalosporin
acremonium c6 hoat tinh khang khuan thap
nén khong dugc dung trong lam sang. Cac
Cephalosporin hién dang dung 13 cac chit ban
tong hop tir 7-amino-Cephalosporinic (7ACA)
va 7-amino-deacetoxy-Cephalosporinic
(TADCA). Ciu triic vong 7ACA/7TADCA d&
bi Cephalosporinase pha hity 1am mat tac dung
khang khuan. C4u tric chung gdm vong lactam
4 canh gén voi 1 di vong 6 canh (hinh 1). Khi
thay d6i cac gbc R duoc cac Cephalosporin c6
dd bén, tinh khang khuén va duge dong hoc
khac nhau.

Cephalosporin la nhom khang sinh dugc st
dung pho bién dé diéu tri bénh do vi khuan E. coli &
nguoi va vat nudi (tltk).

1.2.Phanloaikhangsinh nhém Cephalosporin

Dua vao phé khéang khuin, chia céc
Cephalosporin thanh 5 thé hé (theo bang 1).

Bang 1. Mot s6 khang sinh thuéc nhém Cephalosporin

Cac thé hé khang sinh Cephalosporin

Tén khang sinh

Thé he 1 (1%)
Ceftezole

Cefazolin, Cephalothin, Cephalexin, Cefadroxil, Cefaloridine, Cefalotin,
Cefapirin, Cefatrizine, Cefazedone, Cefaflur, Cefradine, Cefroxadine,

Thé hé 2 (2")

Cefuroxime, Cefaclor, Cefamandole, Cefamycins (Cefotetan, Cefoxitin)

Thé hé 3 (3)

Cefotaxime, Ceftriaxone, Cefpodoxime, Cefprodoxime, Cefodizime,
Cefdaloxime, Ceftizoxime, Cefoperazone, Ceftazidime

Thé hé 4 (4™)

Cefepime, Cefpirome, Cefquinome, Cefozopran

Thé hé 5 (5%)

Ceftobiprole, Ceftaroline fosamil

- Vién Tha y
2 Trudng Pai hoc Dugc Ha Noi
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1.3. Tinh khéng Cephalosporin ciia vi khuén

Plasmld mang gen beta-lactamase (bla) la
yéu t6 di truyén chu yéu cia vi khuan gram am
(E. coli, P. aeruginosa) dé khang vé6i khang sinh
nhom Cephalosporin.

Céc két qua nghién ctru trén thé gidi cho thdy
co trén 340 loai enzyme beta-lactamase do vi
khuan san sinh ra va truyén lay giita ngudi va vat
nudi thong qua plasmid (Bush, 2001; Bradford,
2001), trong d6 nhiéu loai da duoc phat hién &
vi khuan gay bénh duong rudt nguy hiém nhu E.
coliva Salmonella (Hawkey, 2008; Bauernfeind
etal., 1990). Enzyme blaTEM va bla SHV la hai
loai enzyme beta- lactamase pho bién nhat dugc
tim thdy & vi khudn E. coli va Paeruginosa lan
dau tién vao nhitng nim 1969- 1972 ( Bradford,
1995; Datta va Kontomichalou, 1965). Nhiing
nim sau d6, nhiéu gen khang khang sinh pho
rong (extend-spectrum- beta-lactamase ESBL)
tiép tuc dugc phat hién. Dén nim 1983, clng
véi su phat trién manh mé& cua cac loai khang
sinh Cephalosporin thé hé méi, enzyme beta-
lactamase phd rong CTX-M c6 kha nang khang
manh v&i cac Cephalosporin thé hé 3 va 4 ciing
da duoc phat hién (Bauernfeind et al., 1992;
Bonet, 2004) va lay lan rdng tai nhiéu nudce trén
thé gidi.
1.4. Co ché khang thuc nhém Cephalosporin
ciia vi khuin E. coli sian sinh enzyme beta-
lactamase

Co ché khang khang sinh cua vi khuan E.
coli san sinh enzyme beta-lactamase la do loai
enzyme nay c6 kha nang thuy phan cac khang
sinh nhom Cephalosporin (Paterson, 2006).
Theo cac tac gia Chaudhary va Aggarwal R
(2004), ban chat hoa hoc cuia hién tugng khang
thudc 14 cac enzyme beta-lactamase lam bat
hoat cac khang sinh nhom beta-lactamines bang
cach pha hiy mach ndi amide cua vong beta-
lactam cua Cephalosporin (hinh 1).

II. TINH HINH NGHIEN CUU VE VI
KHUAN E. COLI SAN SINH ESBL TREN
THE GIOI VA VIET NAM

2.1. Tinh hinh nghién ciru vé vi khuén E. coli
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san sinh ESBL trén thé gioi

Hién nay, nhiing nguy co anh huong toi
sttc khoe cong dong cua vi khuan E. coli san
sinh enzyme beta-lactame phd rong ESBL dang
dugc quan tam nghién ctru trén nguoi (Pitout va
Laupland, 2008; Coudron et al., 1997).

Két qua nghién ciu cua tac gia Ben-Ami
et al. (2009) trén nhirmg bdo cao vé bénh nhan
ngoai tri mac bénh tiéu hoa cho thiy c6 t6i 339
ca (chiém 34,5%) nhiém chung E. coli san sinh
ESBL trong tong s6 983 ca mic, trong d6 ching
vi khudn mang gen CTX-M chiém 65%.

Tai Bic My, bao cdo dau tién vé ESBL tai My
vao ndm 1988, la K. pneumoniae v&i enzyme
TEM-10 (Jacoby et al., 1988), tiép ngay sau d6
1a cac bdo cdo vé TEM-12 va TEM-26 (Bush,
2008). Mot nghién ctru dich té ctia Doi et al. (2013)
thuc hién tai My cho théy co to1 81,5% cac bénh
nhan nhiém tring dudng tiéu hoa bi nhiém E. coli
sinh ESBL. Nghién ctru nay va mot vai nghién ctru
khéc ciing chi ra E. coli sinh ESBL da 1ay lan rong
trong cong dong dan cu, tuy chua c6 biéu hién 1am
sang (Sanchez et al., 2010).

Tai chau Au, cac gen TEM-1, TEM-2, va SHV-1
duoc phat hién ngay tir nhiing nam 1980. Hién nay,
do truyén lay qua plasmid, su phan tan ciia cac gen
beta-lactame dang tiép tuc lam ting kha ning khang
thudc cua vi khuan san sinh ESBL, trong d6 c6 thé
ké dén cac gen: TEM-4, TEM-24, TEM-52, SHV-
12, CTX-M-9, CTX-M-14, CTX-M-3, CTX-M-15,
va CTX-M-32 (Canton et al., 2008). Theo sé lidu
cua EARSS, ty 1€ E. coli khang lai C3G c6 su
bién ddi 16m, tir 3% & Thuy Dién dén 36% & déo
Syp, va ciing chi rd mot grandient Béc téi Nam
voi ty 1€ cao nhét chau Au tai cac nudc Nam
Au va thip nhét ¢ cac nuéc Bic Au. Tir nim
2008 t61 2011, ty 1¢ E. coli khang Cephalosporin
thé hé 3 ting ¢ 18 trén 28 nudc va khong co
mot nudc nao co ty 1€ giam trong giai doan nay
(Ghafourian S. et al., 2014).

Tai Trung DBong, cac nghién ctru da chi ra 1
ty 18 ESBL cao hon han cic ving khac trén thé
gi6i. Mot nghién ctru trén E. coli sinh ESBL tai
Ai Cap, trong giai doan 1999-2000 da chi ra
rang c6 38% E. coli duong tinh ESBL. O Iran,
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mot nghién ciru khac chi ra riang 25% E. coli
phan 1ap tir bénh nhan nhiém khuan ni¢u duong
tinh v6i ESBL (Pakzad, 2001). O A rap Saudi,
26% K. pneumoniae phan lap dugc trong nam
2008 dwong tinh v6i ESBL, trong d6 da s 1a
SHV-12, CTX-M-15 va TEM-1 (Tawfik A. F.,
etal.,2001).

Tai chau Phi, nghién ctru dau tién vé& ESBL
tai Tanzania duoc thyc hién vao giai doan 2001-
2002, trén mau tré so sinh va di chi ra ring 25%
E. coli duong tinh véi ESBL, chu yéu 1a type
CTX-M-15vaTEM-63 (Blomberg et al.,2005).
Mot nghién ctru khac & Mali da chi ra ring 63%
nguoi 1on va 100% tré em mang vi khuan nhom
Enterobacteriaceae sinh ESBL. Cac nghién ctru
cling dé xuat rang nghéo doi ciing 1a mot yéu
t6 nguy co cta viéc 1dy nhiém vi sinh vat sinh
ESBL (Tande et al., 2009; Herindrainy ef al.,
2011).

Bio céo dau tién vé chung duong tinh ESBL
0 Australia 1a & Klebsiella spp trong mdt nghién
ctru trong giai doan 1986- 1988. Sau nay nhém
SHV duogc chi ra 1a nhom enzyme chinh tao ra
tac dung ESBL d6. Cac chung ESBL duong tinh
duogc tim thiy & tat ca cac vung cua chau Uc va
udc tinh 5% céc vi sinh vat & Uc duong tinh véi
ESBL (Ghafourian S. et al., 2014).

Tai Nam va Trung My, SHV-2 va SHV-5
duogc bio cdo lan ddu tién & K. pneumoniae vao
khoang nam 1989 tai Chile va Argentina. Ty 1¢
E. coli sinh ESBL ¢ khu vuc chau My Latin tang
s0 v6i cac nam trude. Vé sd luong cu thé, 26%
E. coli tai chau My Latin c6 san sinh ESBL vao
nam 2008, trong khi d6 ty 1€ nay chi la 10% vao
nam 2003 va 2004 (Ghafourian. S. et al., 2014).

Tai chau A, 1an dau tién phan lap duoc K.
pneumoniae mang SHV-2 duoc bao cao & Trung
Qudc vao nim 1988. Cac nghién ciru & chau
A di chi ra mot ty 1é cao cac vi sinh vat mang
ESBL trong lam sang. Cac nghién ctru voi cac
vi sinh vat duoc phan lap trong giai doan 1998-
1999 da chi ra rang c6 30,7% K. pneumoniae
va 24,5% E.coli sinh ESBL (Bell et al., 2002).
Hawkey trong nghién ctru cia minh da chi ra
rang ¢6 25% vi khuan ho Enterobacteriaceae
& Thai Lan duong tinh v6i ESBL. Uéc tinh ty

1€ E. coli duong tinh v6i ESBL phéan lap duoc
& Han Quéc, Nhat Ban, Malaysia va Singapore
la tir 5% dén 8%; con & Thai Lan, Pai Loan,
Philippin va Indonesia 1a tir 12 dén 24%. Trong
khi d6 & nhimg nudc chau A khac, nim trong
khoang 20 dén 50% ( Lewis et al., 1999;
Hawkey, 2008).

Tai An D6, trén cac vi sinh vt ¢ kiéu hinh
ESBL phan l4p dugc tir 1am sang, kiéu gen ESBL
dugc tim théy & 63,6% tong sb chung E. coli va
66,7% tong sb ching K. pneumoniae (Goyal etal.,
2009). Trong d6, 57% vi khuan chtra dong thoi 2
gen ESBL tr¢ 1én. CTX-M la kiéu gen pho bién nhat
(85,4%) dugc phat hién, sau do 1a TEM (54,9%) va
SHV (32,9%) dudi dang don hoc két hop.

Nghién ctru vé& 6 nhiém vi khuan E. coli san sinh
men ESBL c6 ngudn gbc dong vét va san pham dong
vat ciing da dugc nhiéu nha khoa hoc trén thé gioi
thuc hién (Li et al., 2007, Carattoli, 2008; Hansen et
al., 2013; Blanc et al., 2006). Trong d6 CTX-M la
loai enzyme duoc phat hién phd bién nhét & chdu Au
(Livermore et al., 2007) va day cling 1a loai enzyme
dugce x4c dinh 1an dau tién & lon tai Pan Mach ndm
2005 (Aarestrup et al., 2006; Agerse et al., 2012).
Gen CTX-M ciling da dugc phat hién trong san
pham chin nudi tai Phap (Meunier, 2006), Tay Ban
Nha (Brinas et al., 2005; Hernandez et al., 2005), va
tai Phan Lan (Geser et al., 2012). Mot nghién ctru
cua Dierik C. et al., tai 26 trang trai & Ha Lan
da chi ra rdng tit ca cc trang trai déu duong
tinh vdi E. coli mang ddng thoi ESBL va AmpC,
trong d6 22/26 trang trai c6 ty 1€ trén 80%. Bén
canh do, theo nghién ctru cua Veldman et al.
tai Ha Lan, duoc cong bd vao nam 2014, da chi
ra tinh trang cac san phim duoc thio c6 mang
theo E. coli sinh ESBL duogc nhép khéu tr cac
nudc Thai Lan, Malaysia, Viét Nam va sy canh
b4o vé nguy co lay nhiém vi khudn nay anh
hudng t6i cong dong.

Hién tuong tuong dong kiéu hinh va kiéu
gen da khang thudc cta E. coli phan lap tir thi
canh, tir nguoi, va tir bé mat cac thiét bi gia dung
trong cung mot gia dinh da dugc khang dinh
trong nghién ctru cua Martins et al. (2013). Viéc
st dung khang sinh nhom Cephalosporin trong
tha y 13 yéu t6 nguy co anh hudng téi mic do
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nhidm vi khuan E. coli san sinh enzyme ESBL &
vat nuoi (Damborg et al., 2012; Jorgensen et al.,
2008; Cavaco et al., 2008), va lay lan sang nguoi
(Paterson va Bonomo, 2005), va san pham thity
san (Jiang et al., 2012). Theo cac tac gia, moi
truong ao nudi ca ciing 1a ngudn lwu citu E. coli
san sinh ESBL v6i 17% s6 chung E. coli phan
1ap duoc tr rudt ca co kha nang san sinh ESBL
(Jiang et al., 2012). Viéc st dung cac khang
sinh Cephalosporin thé hé mé&i nhu Ceftiofur
va Cefquinome dugc cho la nguyén nhan quan
trong cho hién trang lay nhidém vi khuén san sinh
ESBL trong thirc dn gia stc va san pham chin
nuoi (Agerse et al., 2012). Chinh vi vay, tai Pan
Mach, cac trang trai chan nudi lon da ngung st
dung khang sinh nhém Cephalosporin diéu tri
bénh cho Ign tir nam 2010 (DANMAP, 2010).

O nhiém vi khuan san sinh ESBL trong san
pham dong vat s€ tdc dong manh dén stc khoe

cong dong (Hasman et al., 2005), béi vi nhiing
yéu t6 quyét dinh tinh khang thudc co thé dugc
truyén tir dong vat sang nguoi thong qua chudi
thirc an (Smet ez al, 2009) hodc truyén truc tiép
cho ngudi chin nudi qua tiép xtc voi vat nudi,
san pham, va chat thai chin nuéi (Moodley va
Guardabassi, 2009). Bén canh do, nhiing ton that
nang né vé kinh té tir viéc diéu tri bénh duong
rudt do vi khuan E.coli san sinh enzyme ESBL
kém hiéu qua dang 1a van dé toan cau (Bradford,
2001; Chaudhary va Aggarwal, 2004).

2.2. Tinh hinh nghién ciru vé vi khuin E. coli
sinh ESBL & Viét Nam

O nudc ta, cac nghién ctru vé vi khuan duong
rudt san sinh ESBL m&i chu yéu duoc thue hién
tai cac co s cham soc y té va hau hét cac bénh
vién 16n déu co chuong trinh khao sat ty 1¢ vi
khuan gram am san sinh ESBL (bang 2).

Bang 2. Ti lé E. coli va Klebsiella sp. sinh ESBL & 14 bénh vién nam 2009

(GARP Viét Nam 2010)

Bénh vién E. coli Klebsiella sp.
Bach Mai 18,0 3,0
Nhi TW 37,6 51,3
Phdi TW 234 7.0
Viét Blre 57,3 485
Xanh Pon 31,7 412
Thanh Nhan 412 12,2
Hué 33,9 375
Pa Nang 23,9 13,2
Binh Binh 35,8 54,3
Nhi Ddng | 38,1 54,1
DPdng Thap 14,7 250

S6 ligu tir bang 2 cho thay ty 1 nhiém E. coli
sinh ESBL tai mot s6 bénh vién 1én & Ha Noi 1a
rat cao (57,3% tai bénh vién Viét Ptic va 41,2%
tai bénh vién Thanh Nhan).

Theo tac gida Mai va cs (2006), tai bénh vién
cho Ry, 30,4% E. coli va 30,3% K. pneumoniae
san sinh ESBL phan lap duogc tr bénh nhan
nhiém tring duong rudt (Mai va cs, 2006). Tai
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bénh vién Trung wong Hué, ty 1€ bénh nhan
nhidm vi khuén sinh ESBL 13 30,4% (Tuin va
Bio, 2008). Theo tic gia Nguyén Pic Trung
(2013) tai bénh vién TW Thai Nguyén va bénh
vién truong PH Thai Nguyén, 39,53% ching
E. coli va 33,33% K. pneumoniae sinh ESBL.
Bio c4o két qua nghién ctiru & 19 bénh vién & Ha
No6i, TPHCM va Hai Phong trong 2 nam 2009-
2010 vé tinh trang khang thudc khang sinh chi
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ra 4 loai vi khuan khang khang sinh thuong gip
la Acinetobacter spp, Pseudomonas spp, E.coli
va Klebsiella. Cac vi khuan nay di khang hau
hét cac khang sinh thong thudng nhu: penicillin,
tetracycline, streptomycin, va Cephalosporin.
B4o cdo cia bénh vién Bach Mai cho biét
nhitng ndm gan day da xuét hién nhiéu chung vi
khuan khang thudc manh, mé hinh khang thudc
moi so véi trude day, mic du két qua nghién

80 1~

Tilé khang khang sinh

citu tir nhiing nam 1996-1997 trén 96 ching
vi khuin khang thudc da cho thdy c6 100% s
chung khang ba loai khang sinh tr¢ 1én, 52,9%
s6 chiing khang sau loai khang sinh tr¢ 1én. S6
liéu bao cdo cta du &n GARP Viét Nam cho biét,
nam 2009 c6 téi gan 70% céc vi khuan gram
am khang voi cac khang sinh Cephalosporin thé
hé 3 va 4. Ti 1€ khang khang sinh cua 4 loai vi
khuan gram am thuong gip tai cac bénh vién
dugc trinh bay trong hinh 2.

= P greruginosa
= Acinefobacter
= Klebsiella

= E colf

Hinh 2. Ti Ié khdng mét sé khéng sinh thwong dung cuda 4 loai vi khudn gram am
phéan lap tie bénh vién (GARP Viét Nam 2010)

Cac gen khang khang sinh cua E. coli phan
1ap tir bénh nhan 1a blaCTX-M (25,5%), SHV
(38,1%), va phd bién nhit 1a blaTEM (76,3%)
(Trung, 2013; Cao et al., 2002), trong d6 nhiéu
ching E. coli dugc phat hién mang dong thoi
ca gen blaTEM va blaCTX-M. Viéc mot ching
vi khuan gy bénh cing mét luc s¢ hitu nhiéu
gen ESBL khac nhau, vi du nhu su két hop
cua blaTEM + blaSHV, blaCTX-M + blaSHYV,
blaTEM + blaCTX-M, blaTEM + blaCTX-M
+ blaSHV, sé& gitp tang kha ning d& khang vai
khang sinh B-lactam (Trung, 2013).

B4o cdo cua mot sb bénh vién thanh phd
HCM con cho thiy nguy co lay nhiém E. coli san
sinh ESBL trong nhan vién y té t6i 82% (Giao va
cs, 2008). Tac gia cling cho biét ty 16 nhimg bénh
nhan khong mac hoi chimg nhiém khuén tiéu hoa
nhung nhiém vi khuén san sinh ESBL la 76,4%,
chi yéu 14 E. coli (65,8%) (Giao va cs, 2008).

Mac du Viét Nam la mdt nudc ndng nghiép
va nam trong khu vyc c6 nguy co lay lan rong
khap cua enzyme ESBL (Hawkey, 2008) nhung
sO liéu vé cac nghién ctru vé vi khuan E. coli co
kha ning san sinh men ESBL c6 ngudn gbc tir
vat nudi va san phém chan nudi (thit, tring, sira),
va chét thai chan nudi, con rat han ché. Pic biét
1 thiéu nhitng cong trinh nghién ciru vé mirc do
tuong dong kiéu gen khang thudc cua Vi khuén
lay lan gilta nguoi va vt nudi. Vi vay, can thiét
tién hanh cac nghién ctru ¢6 tinh hé thong dé
c6 nhitng s6 liéu khoa hoc vé su nang dong cua
lan truyén plasmid mang gen khang thudc giita
nguoi va vat nudi, lam co sé khoa hoc cho viée
xay dung chién lugce st dung khang sinh an toan
va hidu qua, ngdn chin nguy co khang thudc cta
vi khudn, bao vé stc khoe ctia ngudi va vat nudi.

(Cac tac gia da tham khao 57 tai liéu trong va ngoai
nuoc)
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