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Muc tiéu: Xic dinh dic diém phan bd mot sé gen khang Cephalosporins va
Carbapenems & vi khuan Gram am da khang phan 1ap tir ngudi bénh c¢6 nhidém
trung b bung tai Bénh vién Hiru nghi Viét Dtic ndm 2023. Phwong phdp nghién
ciru: Nghién clru cat ngang, phét hién mot s6 gen khang khang sinh ph bién lién
quan dén khang Cephalosporins (blargy, blasyy, blactxm.1, blactxm.o) va khang
Carbapenems (blaxpm, blaoxass blaoxa.as, blanp, blaxpc) 6 51 chung vi khuén
Gram 4m da khdng bang k¥ thuat xét nghiém multiplex real-time PCR. Két qud:
Trong 51 chung vi khuan Gram 4m da khang thir nghiém, c6 32 ching vi khuan
chtra gen khang Cephalosporins, 14 ching vi khuan chira dong thoi ca gen khang
Carbapenems va gen khdng Cephalosporins; ¢6 05 chung vi khuan khong phat
hién chtra cac gen khéng khédng sinh thir nghiém. Cac gen khdng Cephalosporins
phat hién dwoc gém 25 blatgy chiém ty 18 cao nhat (32,1%); 23 blacrxm.i
(29,5%); 20 blacrx.s (25,6%); thap nhat 14 10 blasyy (12,8%). Phat hién dugc
céc gen khang Carbapenems gém 11 blanpy; 7 blagpc; 4 blagxa.4g va khong phat
hién dugc cic gen blaoxars, blanp trong cdc mau vi khuéan thur nghiém. Két lugn:
Trong 51 chung vi khuan Gram am da khang duoc thir nghiém xdc dinh gen
khang thudc, ¢6 32 chung vi khuan chita cdc gen khang Cephalosporins, 14 chiing
vi khuan chita dong thoi ca gen khang Carbapenems va gen khdng Cephalosporins,
¢6 5 chiing vi khuan khong phét hién chira cdc gen khang thudc thir nghiém.
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DETECTION OF SOME ANTIBIOTIC RESISTANCE GENES OF
MULTIDRUG-RESISTANCE GRAM-NEGATIVE BACTERIA
ISOLATED FROM PATIENTS WITH INTRA-ABDOMINAL INFECTIONS
AT VIET DUC UNIVERSITY HOSPITAL IN 2023

Abstract

Objectives: To determine the distribution characteristics of some
Cephalosporins and Carbapenems resistance genes in multidrug resistance Gram-
negative bacteria isolated from patients with intra-abdominal infections at Viet
Duc University Hospital in 2023. Methods: A cross-sectional study detecting
some common antibiotic resistance genes related to Cephalosporin resistance
(blatgy, blasyy, blactxm.1, blactxmoe) and Carbapenems (blanpy, blaoxa-as
blaoxa-ag, blapp, blagpc) in 51 Gram-negative bacteria strains using multiplex
Real-time PCR assay technique. Results: Among 51 strains of multidrug
resistance Gram-negative bacteria tested, there were 32 strains of bacteria
containing Cephalosporins resistance genes, 14 strains of bacteria containing
both Carbapenems resistance genes and Cephalosporin resistance genes and there
were 05 bacterial strains that were not found to contain tested antibiotic
resistance genes. Cephalosporins resistance genes were detected, including 25
blargy with the highest proportion (32.1%), 23 blactx.m.1 (29.5%), 20 blactxm-o
(25.6%) and the lowest were 10 blasyy (12,8%). Carbapenem resistance genes
were detected, including 11 blanpy, 7 blaxpc, and 4 blapxa .4, and the antibiotic
resistance genes such as blagxa3, and blapp were not detected in the tested
bacterial samples. Conclusion: Among the total of 51 multidrug resistance
Gram-negative bacteria strains tested to identify drug resistance genes, there
were 32 bacterial strains contained cephalosporin resistance genes, 14 strains of
bacteria carried both genes for Carbapenem resistance and Cephalosporin
resistance and there were 5 multidrug resistance bacterial strains that were not

found having tested drug resistance genes.

Keywords: Gram-negative bacteria; Abdominal infection; Cephalosporins

resistance genes; Carbapenems resistance genes.
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PAT VAN DE

Hién nay tinh trang khdng khéng
sinh da gia ting dang ké trén tat ca cic
tdc nhan giy nhiém tring 6 bung nhu:
Escherichia coli (E. coli), Klebsiella
pneumoniae (K. pneumoniae) sinh
B-lactamase phd rong; Pseudomonas
aeruginosa (P. aeruginosa), Acinetobacter
baumannii sinh carbapenemase; va
ngay cang cd xu hudng lan rong trén
thé gidi, gy thach thuc 16n cho diéu tri
khéng sinh kinh nghiém [1, 2]. Nghién
clru giam sit khang thudc & céc vi
khuan gdy nhiém tring 6 bung tai khu
vuc chau A giai doan 2008 - 2014 bdo
cédo c6 sy gia tang cua cic chung E.
coli, K. pneumoniae va Enterobacter
cloacae mang gen khing Carbapenems
nhu blanpym.14s57; cung voi dé 1a su
xudt hién cta cdc ching mang gen
blaoxa.as Va blagpc, tai Viét Nam. Cac
gen chinh duoc tim thdy quy dinh tinh
khang Cephalosporins 1a nhém CTX-
M-9 (bién thé blacrxmar) va nhom
CTX-M-1 (bién thé blacrxmis Va
blactxa-ss). O Viét Nam, gap chu yéu
cac chung P. aeruginosa mang gen
blapmp va blaxpc [3 - 6].

Theo huéng dan cia ECSMID va
IDSA vé lya chon khang sinh sir dung
diéu tri cho nguoi bénh bi nhiém cic
loai vi khudn mang gen khéng thudc
khac nhau dat hi€u qua, viéc xac dinh
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gen khang thudc 1a viéc 1am can thiét
cho lya chon khang sinh ctia bac silam
sang trong ky nguyén bung nd vi
khuan khang thudc va khdng sinh méi
dugc phdt minh con han ché. Do d6,
viéc xdc dinh diing vi khuan giy bénh
va mic do nhay cam véi khdng sinh
cla cdc vi khuan & mic kiéu hinh va
kiéu gen 13 mdt budc thiét yéu trong
xtr tri nhiém tring 6 bung, gidp lua
chon khéng sinh diéu tri chinh x4c, hop
ly va tiét kiém; han ché viéc gia ting
dé khang khang sinh cta vi khuan tai
bénh vién. Vi vay, nghién cuu dugc
thuc hién nham: Xdc dinh dic diém
phan bo mét sé gen khing thuoc
Cephalosporins va Carbapenems o cdc
vi khuan Gram am da khdng phan lp
dwpc tir nguoi bénh cé nhiém tring 6
bung tai Bénh vién Hitu nghi Viét Puc
nam 2023.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong nghién ciru

51 chang vi khuin Gram 4m da
khang phéan lap trong nhidm tring 6
bung tor thiang 01 - 6/2023 tai
Bénh vién Hiru nghi Viét Duc.

Vi khuan da khang (MDR: multidrug
resistance): Tinh trang khang it nhat
3 nhém khdng sinh ma mdi nhém
khang it nhat mot loai khdng sinh thi
nghiém [7, 8].
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2. Phwong phap nghién ciru

* Thiét ké nghién ciru: Nghién ctru
cit ngang.

* Vat lieu nghién ciru:

51 ching vi khuan Gram 4m duoc
xéc dinh da khang thudc.

Moi trudng nudi cdy: Dia thach mau.

Hoéa chét real-time PCR: Nudc siéu
tinh khiét khong chira nucleic acid,
enzyme nuclease; SensiFAST HRM
mix; cdc hdn hop mdi cho cdc phan
ung: phan tng 1 (CTX-M-9-F2, CTX-
M-9-R va OXA-48-F, OXA-48-R);
phan ung 2 (OXA-23-F, OXA-23-R2
va TEM-F, TEM-R2 va NDM-F2,
NDM-R2); phan tng 3 (CTX-M-1-F2,
CTX-M-1-R3 va IMP-F, IMP-R); phan
ung 4 (SHV-F3, SHV-R3 va KPC-F1,
KPC-R2).

Thiét bi: Ta am su, ti 4m, ta an
toan sinh hoc, hé théng real-time PCR.

Vit liéu khic: Que cay, pipet man,
dau tip c6 loc, khay 1 nhiét, ....

* Ky thudt xét nghiém fién hanh:

- Chuén bi mau: Cdc ching vi khuan
duoc nuoi céy trén dia thach mau va u
qua dém, sau d6 lay tir dia nudi cay 3
khuan lac hoa tan vao 100uL nuéc tinh
khiét. Hon hop dich vi khuan duoc lam
néng ¢ nhiét do 98°C trong 5 phit dé
thu duoc nucleic acid. Sau d6 dat trén

khay @ lanh trong khi chuin bi héa
chat cho phan ung.

- Chuan bi mdi va hdn hop phan
ung real-time PCR cho cdc phan tng
twong ung: Thiét ké 4 phan ung PCR
da moi véi cdc cip modi cho mdi phan
ung nhu sau: phan tng 1 (blactxmo +
blaoxa-as), phan tng 2 (blaoxa. +
blatgm + blaxpy), phén ung 3 (blacrx.
w1 + blapyp) va phan tng 4 (blasyy +
blagpc). Chuyén 15uL hdn hop phan
mg real-time PCR dd duoc chuan bi
vao mdi giéng trong dia PCR. Thém
5uL DNA vi khuan di dwoc chuan bj
vao giéng mau, SuL nudc tinh khiét
vao giéng ching 4m (NC) va SuL mau
chimg dwong vao giéng ching dwong
(PC). Ly tam dia PCR & toc do 3.000
vong/phit.

- Chay phan trng multiplex real-time
PCR: Khoi dong mdy real-time PCR
Roche LightCycler II, chon chuong
trinh “Melting curve PCR”, cai dat
chuong trinh realtime PCR theo chu
trinh ddy du vé6i chu ky khuéch dai 40
chu ky.

- Poc két qua real-time PCR: Két
qua duong tinh dugc xdc dinh bang
cach tham khéo cdc gid tri T, cia cdc
ching dwong hodc gia tri T, da biét
ctia mdi gen khing khidng sinh muc
tiéu c6 chiéu cao dinh 7, > 3 hién thi
trén hé thong real-time PCR [9, 10].
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- Bién luan két qua real-time PCR:
Duong tinh 13 ¢6 cdc gen khang thude
thir nghiém. Am tinh 1a khoéng c6 cic
gen khang thudc trong cdc mau thi.

- Pam bao chit luong xét nghiém:
Qué trinh chay mau thir nghiém dugc
thuc hién song song véi cdc mau
chting duong, chimg 4m cho tit ca cic
phan trng.

* Xir Iy s6 liéu: Tong hop s lidu
bang Excel va xtr 1y trén phan mén
SPSS 20.0.

3. Pao dirc nghién ciu

Nghién ctu thyc hién dugc sy chép
thuan cua Hoi déng Pao dac trong
nghién ctu Y Sinh hoc Truong
Pai hoc Y té Cong cong theo Quyét
dinh s& 322/2023/YTCC-HP3, ngay
12/06/2023 va su chép thuan cua Bénh
vién Hiru nghi Viét Ptrc. Nhoém nghién
cru cam két thyc hién ding cdc
nguyén tic vé dao dirc va cam két
khong c6 xung dot lgi ich trong
nghién ctru.

KET QUA NGHIEN CUU VA BAN LUAN

1. Pic diém phén bo gen khang khang sinh theo loai vi khuin Gram am

Bang 1. Két qua xdc dinh gen khang khéang sinh cta vi khuan Gram 4m (n = 51).

C6 gen khang thuéc Khong co
. < gen khang Tong
Vikhuian  Cephalosporins Carbap enems thud
va Cephalosporins uoc (n)
(n) (n) (n)
E. coli 27 6 4 37
K. pneumoniae 3 8 0 11
P. aeruginosa 2 0 1 3
, 32 (62,7%) 14 (27,5%)
Tong [n, (%)]
46 (90,2%) 5(9,8%) 51

Tong 51 chung vi khuan da khang thu thap dwoc gdm: 37 chung E. coli, 11

chung K. pneumoniae va 3 chung P. aeruginosa.

C6 46/51 chung vi khuan c6 chira gen khing Cephalosporins chiém 90,2%.

Trong d6, ¢6 32 chung vi khuan chi mang céc gen khiang Cephalosporins gom

27 chung E. coli, 3 chung K. pneumoniae va 2 chung P. aeruginosa.
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C6 14/51 ching vi khudn chira ddng thoi ca gen khang Carbapenems va
Cephalosporins chiém 27,5%; gdm c6 6 chung E. coli va 8 chung K. pneumoniae.
Khong ¢6 chung vi khuan nao chi mang gen khéng Carbapenems; ¢6 5 ching
vi khuan Gram 4m da khang kiéu hinh nhung khong mang cic gen khdng khang
sinh thtr nghiém.
Bang 2. Sy phan b céc loai vi khuan Gram 4m da khang
chtra gen khéng khang sinh (n = 51).

S6 lwong cac loai vi khuin

Vi khuin Gram Am Tong Ty 1é

da khang E. coli K. pneumoniae P. aeruginosa (n) (%)
(n) (n) (n)
. kl’l R kl’l’\ h’
Vi ue/m onA,g chua 4 0 1 5 9,8
gen khing thuoc
Vi khll?.l’l chu:agl loai 71 1 2 24 471
gen khang thudc
Vi khue/m chuaA2 loai 7 0 0 7 13,7
gen khing thuoc
Vi khue,m chuaA3 loai 3 3 0 6 11,8
gen khang thudc
Vi khue,m chuaA4 loai 5 0 0 4 7.8
gen khang thudc
Vi khue/m chuaAS loai 0 0 0 2 3,9
gen khdng thuoc
. kh R hr 1 :
Vi ue,m c u’aA’6 oai 0 3 0 3 5,9
gen khang thudc
Tong 37 11 3 51 100,0

Trong s6 51 chung vi khuan Gram am da khéang thir nghiém phan (ng real-
time PCR da moi, phét hién 9 gen khang khang sinh (blargy, blasyy, blacrx.is
blactxm.o, blanpm, blaoxans, blaoxa.as, blapp, blaxpc) da xdc dinh dugc 24
chung vi khuan chtra 1 loai gen khang thudc chiém ty 18 cao nhat 47,1% chi yéu
12 vi khuan E. coli; tiép dén 1a vi khuan chira 2 loai gen khang thudc c6 ty 16
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13,7% va vi khuan chira 3 loai gen khang thudc 12 11,8%. Vi khuan chua 4 loai
gen khang thudc va chta 6 loai gen khang thubc c6 ty 18 1an luot 1a 7,8% va
5,9%: thip nhat 1a ty 1é vi khuan chira 5 loai gen khang thudc (3,9%).

Dir lidu két qua 46 ching vi khuan mang gen khang thudc thi ¢6 24 chung vi
khuén chi chira mot loai gen khing thubc, con lai céc chung déu chtra hon mot

loai gen khéang.

2. Pic diém phan b6 gen khang khang sinh Cephalosporins

Bang 3. Két qua xdc dinh gen khang Cephalosporins.

Gen khing S6 lrong gen khang thudc ¢ mdi loai < o
A Tong Tylé
thuoc E. coli K. pneumoniae P. aeruginosa
. (n) (%)
Cephalosporins () (n) (n)
blatgy 14 11 0 25 32,1
blaCTX_M_1 12 9 2 23 29,5
blaCTx_M_g 20 0 0 20 25,6
blaSHV 0 10 0 10 12,8
Tong 46 30 2 78  100,0

Xac dinh duoc téng s6 78 trinh tu
gen dich khiang Cephalosporins trong 5
loai gen khdng thudc dwoc khao sit &
51 ching vi khuan thir nghiém. Trong
d6 c6 46 trinh ty dich gen khang thudc
¢ 37 chung E. coli, 30 lugt gen dich
khang thuéc o 11
pneumoniae va 2 trinh tgy gen dich
khang thubc ¢ 3 ching P. aeruginosa.

chung K

Trong céc gen khiang Cephalosporins
xédc dinh duoc, c6 25 blapy chiém ty
1¢ cao nhét 32,1%, xuat hién & ca 2 loai
E. coli va K. pneumoniae; tiép dén phat
hién duoc 23 blacrxm. chiém 29,5% &
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ca 3 loai vi khuan thir nghiém va xdc
dinh duoc 20 blacrxamo chiém ty 18
25,6% chi xuat hién & E. coli; thip
nhét 12 blagyy c6 ty 1& 12,8% (10 gen)
chi xuit hién trong cdc chung K.
pneumoniae thir nghiém.

Két qua nghién ctru c¢6 su tuong
dong voi Jean SS (2017), cic gen
khang Cephalosporins 1a blactxme va
blactxy.1 cling dugc tim théy & cac vi
khuan khang thudc kiéu hinh. Céc bién
thé P-lactamase nhu CTX-M-15 va
CTX-M-14 chiém uu thé & hau hét cic
trong

loai cua Enterobacteriaceae
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nhidm tring 6 bung. Cu thé E. coli
dugc xac dinh c6 chtra cac gen khang
blactxm14152755 va K. pneumoniae
mang cdc gen blasuy.12; blaCTX—M—14,15-
Theo Tada T (2017) bdo cdo v€ gen

khéng khang sinh cia K. pneumoniae
tai Viét Nam cling tuong tu chira cac
gen ma héa B-lactamase phd md rong
nhu blactx-m-14,1527; blarpm.1; blaspy-

11122855 [3, 111,

3. Pic diém phan b6 gen khing khang sinh Carbapenems

Bang 4. Két qua xdc dinh gen khang Carbapenems.

Gen khéng S6 lwgng gen khang thudc & mdi loai )
B ) Tong Tylé
thudc E. coli K. pneumoniae P. aeruginosa (n) (%)
Carbapenems (n) (n) (n) ¢
blaxpm 6 5 0 11 50,0
blagpc 0 7 0 7 31,8
blaOXA_48 0 4 0 4 1 8,2
blaOXA_23 0 0 0 0 0,0
blayp 0 0 0 0 0,0
Tong 6 16 0 22 100,0

Xé4c dinh dugc 22 gen khiang
Carbapenems trong 51 ching vi khuan
thir nghiém. Trong d6, c6 6 gen khing
thudc & 37 chung E. coli, 16 gen khing
thudc ¢ 11 chung K. pneumoniae va
khong phat hién thidy gen khing
Carbapenems thir nghi¢ém & 3 chung P.
aeruginosa.

Céac gen khang Carbapenems duogc
xdc dinh 12 11 gen blanpy xuét hién &
E. coli va K. pneumoniae; phat hién
duoc 7 gen blagpc va 4 gen blapx .43 cO
& K. pneumoniae; khong phat hién
dugc ciac gen khiang khang sinh nhu

blapxa3, blapp c6 trong cac mau vi
khuan thir nghiém.

Tuong tu véi két qua nghién ciu
cua Jean SS (2017) bdo cdo c6 su gia
tang cua cdc ching vi khuan E. coli, K.
mang gen  khang
Carbapenems nhu blanpy; cung voi do

pneumoniae

la sy xuat hién cta cdc ching mang
gen blagxa.ag va blagpc., tai Viét Nam;
cic gen khang thude blanpm.1 457 cua
E. coli, K. pneumoniae dugc xac dinh
phd bién nhat trong sd cdc ching gay
nhiém tring 6 bung tai Viét Nam va
chi duy nhit cac chung vi khuan duong
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rudt phén 1ap trong nhidm tring 6 bung
c6 chtra gen blapxa.4s dugc phat hién
tai Viét Nam. Céc bién thé alen ma héa
carbapenemase duoc tim thiy trong E.
coli 1a blagpc.; blaoxass; blanp.e,i4;
blaxpm.1as va 0 K. pneumoniae la
blaxpm-1,4,75 blapc.o; blaoxass; blawp.
13.6.14265 blaypy1. Két qua nghién ctlru
twvong ty nhu bdo cdo cua Tada T
(2017) vé gen khang
pneumoniae tai Viét Nam déu cé cic

cuia K

gen mi héa carbapenemase bao gém
blaxpc.»; blanpm.1 43 blaoxaas [3, 11].

Vi khuan P.
carbapenem dugc cong nhan la nguyén

aeruginosa khang

nhin quan trong gdy nhiém tring bénh
vién trén toan thé giéi. Tran Huy
Hoang (2021) da xé4c dinh dugc ba
bién thé cua blanp va blagpc, & Vi
khuan P. aeruginosa tai Viét Nam
trong nhiém triing bénh vién giai doan
2011 - 2015; tuy nhién trong nghién
ciru nay thir nghiém khdo sat tim gen
khang thudc két qua khong phat hién
dugc cac gen khang Carbapenems ma
chi phat hién dugc gen blactxmi O
2 ching P. aeruginosa, do s luong
chung vi khudn P. aeruginosa khing
Carbapenems phan lap trong nhiém
trung o bung dugc thtr nghiém tim gen
khang thudc 1a rat it (3 ching) nén két
qua vé dic diém phan bd gen khang
thudc theo loai vi khuan nay cé su
khéc biét [6].
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KET LUAN
Trong 51 chung vi khuidn Gram 4m
da khidng dugc thu nghiém phan tng
xéc dinh gen khang thudc, ¢6 32 chung

vi khuan chta cdc gen khang
Cephalosporins va 14 ching vi khuan
chita dong thoi ca gen khang
Carbapenems va gen khéng

Cephalosporins; ¢6 5 ching vi khuan
khong phat hién chtra cic gen khang
khéng sinh thtr nghiém.

Cé4c gen khiang Cephalosporins x4c
dinh dugc ¢ 51 ching vi khuan Gram
am da khang 1a 25 blarpy chiém ty 18
cao nhét 32,1%, 23 blacrxm. chiém
29,5% va 20 blacrxao chiém ty 18
25,6%, thap nhat 1a 10 blasyy (12,8%).

C4c gen khang Carbapenems xdc
dinh duoc ¢ 51 chung vi khuan Gram
am da khéng 1a 11 blanps; 7 blagpc va
4 blapxa.4g; khong phat hién dugc cic
gen khing khing sinh blagxa.oz, blapp
c6 trong cdc mau vi khuan thir nghiém.
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