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TOM TAT

Dat van dé: Dé khéang khang sinh luén la véan dé nong rét duoc quan tdm hién nay. Céc khang sinh
carbapenem duroc xem la “khang sinh chi chét” dé diéu tri céc nhiém khudn Gram &m da khéang trong cac
bénh vién.

Muc tiéu nghién ciru: Xac dinh ti 16 vi khudn duong ruét khéng carbapenem va kha nang sinh men
carbapenemase gay khang khang sinh carbapenem trén mét sé ching phén lap duoc tai khoa Vi sinh Bénh
vién Trung Uong Hué.

Phwong phdp nghién cteu: Céc ching vi khuén phén Iap tir cac mau bénh phdm Iém sang géi dén
khoa Vi sinh Bénh vién Trung Uong Hué ttr thang 02 ndm 2018 dén théng 11 ndm 2018.

Xéc dinh téc nhan gay bénh bang cac phuong phap nudi cdy vi khuén thuong quy. Thuc hién khang sinh
db theo huéng dén BO Y Té, chon mét s6 ching vi khuén dé khang khéng sinh carbapenem thuc hién tiép
thir nghiém mCIM (modified Carbapenem Inactivation Method) va eCIM (EDTA — modified Carbapenem
Inactivation Method) xéc dinh kha néng sinh men carbarpenemase ctia chiing vi khudn. Khao sét tim céc gen
maé héa sinh men carbapenemase trén céc ching vi khuén cé test mCIM duong tinh bdng phuong phap PCR.

Két qua: Trong khodng thoi gian nghién ctru, chiing téi thu nhan 440 ching vi khuén duong rudt phan
lap duoc ttr cadc ma&u bénh phédm nhiém khuén géi dén khoa vi sinh. Ti 1é vi khudn dé khang moét trong
cac khéng sinh thuéc nhém carbapenem la 111/440 (25,2%). Céac vi khuén duong rudt gdy bénh khéng
khang sinh carbapenem duoc xac dinh chi yéu la Klebsiella pneumoniae (35%), Escherichia coli (11,9 %),
Enterobacter cloacae (38,2 %). Vi khuén phén lap duoc tap trung cao & céc loai bénh phdm hé hép (24,3
%), mii (23,9 %), nuoc tiéu (21,8 %) va mau (19,5 %). Trén 40 ching vi khuén da khéng va khéng cé 2 loai
khéng sinh Imipenem va Meropenem cé 40/40 chiing mCIM (+) va 37/40 ching eCIM (+). Tién hanh khao
sét tim céc gen trén 20 chidng vi khudn c6 mCIM (+) nhan théy c6 17/20 ching duwoc xéc dinh mang gen
NDM, 02 ching vi khudn mang gen KPN va 01 mang gen OXA23.

Két luan: Ti lé vi khuén Gram &m duong ruét dé khéng nhém khéng sinh carbapenem duoc phéan lap
khoang thoi gian nghién ctru la 25,2%. Trong do ti 16 cac ching K. pneumoniae dé khéang 35%, cac chiing
E. coli la 11,9%. Xéac dinh dwoc céac ching vi khuén da khang va khéng nhém carbapenem cé sinh men
carbapenemase va cé sw hién dién cac gen NDM, KPC, OXA 23 m& héa sinh men carbapenemase trén
céc chiing vi khuén doé.

Tw khoéa: Carbapenemase, khang carbapenem
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ABSTRAT
CARBAPENEM-RESISTANT ENTEROBACTERIACEACE IN HUE CENTRAL HOSPITAL

Phan Nu Dieu Hong"', Mai Van Tuan’, Nguyen Thi Ti Na', Vo Thi Phuong Nhi'

Background: Carbapenems are considered as last-resort antibiotics for treatment of infections caused
by multidrug-resistant Gram-negative bacteria. With the increasing use of Carbapenems in clinical practice,
the emergence of Carbapenem-resistant pathogens now poses a great threat to human health.

Objectives: To determine the capacity of producing Carbapenemase in Carbapenem-resistant
Enterobacteriaceace in Hue Central Hospital.

Methods: A retrospective study was conducted at Hue Central Hospital over a period from 02/2018 to
11/2018. Bacteria were isolated and identified by standard microbiological methods.

Results: From 02/2018 to 11/2018 440 strains of Enterobacteriae pathogenics were found positive from
these specimens infection. The common carbapenem resistant Enterobacteriacae isolates were Klebsiella
pneumoniae (35%), E. coli (11.9%) and Enterobacter cloacae (38.2%). A majority of the bacterial isolates
were found from respiratory tract specimens (24,3%) follow by pus (23.9 %), urine (21.8 %) and blood (19.5
%). Among 40 strains of Multidrug-resistant bacteria were detected 40/40 positive mCIM and 37/40 positive
eCIM. The Polymerase Chain Reaction (PCR) was used to detect the carbapenemase genes. The PCR
results showed that of 440 Enterobacteriacae strains 20 expressed the carbapenemase genes bla-NDM
(85%), bla-KPC (10%) and bla-OXA (5%).

Keywords: Carbapenemase, carbapenem-resistant.

I. PAT VAN PE

Ti 18 cac vi khuan dudng rudt da khang khang
sinh ngay mot gia tang. Hién nay cac bac si lya chon
nhom carbapenem sir dung nhu 14 thude diéu tri dau
tay cho cac truong hop nhiém khuén da khang do
vi khuan Gram am. Vi vay tinh trang lan rong dang
béo dong cac ching vi khuan khang carbapenem 1a
rat dang quan tam.

Céc vi khuan duong rudt dé khang duoc khang
sinh carbapenem do nhiéu co ché bao gdm co ché
khang do san xuit men carbapenemase (CP-CRE
Carbapenemase Producing Carbapenem-Resistant
Enterobacteriaceae) va co ché khang khic khong
sinh men carbapenemase (non CP-CRE) [10]. Céc
co ché khang khac nhau thuong khong duoc quan
tam trén thuc t& 1am sang diéu tri va ciing khong
phai 1a van dé thuc hanh thudong qui cta cic nha vi
sinh. Tuy nhién sy phan biét giita hai co ché khang
carbapenem 14 rit quan trong cho kiém soat nhiém
khuan va chién lugc dé khang khang sinh hién nay
boi vi nhitng chung vi khuan khang carbapenem c6
kha ning sinh carbapenemase phan 16n c6 mang
gen mi hoa trén plasmid nén kha ning lan truyén
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rat nhanh gitta cac vi khuan Gram am [2]. Su phat
hién nay gitp dua ra cic bién phap can thiép chong
nhidm khuin nhanh chéng kip thoi dé phong lay lan
trong moi truong bénh vién.

Mit khac dé phat hién dugc cac gen dot bién ctia vi
khuén, phai thyc hién bang cic phuong phép sinh hoc
phan tir dat tién, doi hoi ki thut cao ma khong phai bat
ky phong xét nghiém nao ciing c6 thé 1am duoc. Theo
CLSI (Clinical and Laboratory Standards Institude)
khuyén cao phuong phap gitup phat hién cac ching vi
khuan duong rudt sinh men carbapenemase 14 mCIM
(modified Carbapenem Inactivation Method) va eCIM
(EDTA - modified Carbapenem Inactivation Method)
véi do nhay va do déc hiéu cao dé dang thuc hién tai
cac phong vi sinh [11]. Do vdy ching t6i tién hanh
nghién ciru nham muc tiéu:

1. Xac dinh ti 18 vi khuan duong rudt khang car-
bapenem phan 1ap dugc Bénh vién Trung Uong Hué
tr 02/2018 dén 11/2018

2. Panh gia kha nang sinh men carbapenemase
gdy dé khang khang sinh nhom carbapenem trén
mot s6 ching da khang phan 1ap dugc bang phuong
phép mCIM va eCIM.
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II. POI TUQONG VA PHUONG PHAP
NGHIEN CcUU

2.1. P6i twong nghién ciru

Céc truc khudn Gram 4m dudng rudt duoc phan
1ap tir cdc mau bénh pham goi dén cho khoa Vi sinh
xac dinh tic nhan gdy bénh. Cac vi khuan duong
rudt dap ung tiéu chuin dugc phan 1ap c6 duong
kinh ctia vong trc ché nam trong khoang gidi han
hoic d& khang véi Meropenem hodc Imipenem
sau khi thyc hién khang sinh db bang phwong phap
Kirby - Bauer theo tiéu chuan CLSI 2019.

Tiéu chuén loai trir: cac vi khuén duge phan lap
trén cung mot bénh nhén trong cac 1an phén 1ap sau.

2.2. Phwong phap nghién ciru

- Thiét ké nghién ctru theo phwong phép hdi ctru,
mo ta cit ngang véi cac bién s 1a cac loai vi khudn,
muc d¢ nhay cam khang sinh, khoa phong va cac
loai mau bénh phém

- Nudi cdy, phan lap va dinh danh vi khuan tir
cac bénh pham theo qui trinh ki thuat, hudéng dan
thuong quy cua khoa.

- Xac dinh mtc d6 khang khang sinh cua cac
ching vi khuan phan lap dugc bang phuong phip
Kirby - Bauer theo CLSI.

- Xé4c dinh két qua thir nghiém kha ning sinh

carbapenemase clia cac chiing da khéang bang phuong
phap mCIM va eCIM: Thyc hién k¥ thuat mCIM dé
phat hién vi khuan sinh men carbapenemase theo
hudng dan CLSI2019[13]. Cac chung vi khuén sau
khi dugc phat hién sinh men carbapenemase s€ duoc
tiép tuc thyc hién ky thuat eCIM dé phat hién cac
chung vi khuan sinh men Metallo Beta - lactamase.

- Xac dinh cac gen mi héa trén cac vi khudn
dugc chon bang phwong phap multiplex PCR sir
dung cac primer dic hiéu: primer blaKPC cho
carbapenemase 16p A, blaNDM, blaVIM, bla IPM
cho carbapenemase 16p B va primer bla OXAS5I,
OXAZ23 cho carbapenemase 16p D.

- Xir 1y s6 liéu theo chuong trinh WHONET
va excel.

III. KET QUA NGHIEN CUU

3.1. Dic diém vi khuén phén lip

Trong khoang thoi gian tir thang 02/2018 dén
thang 11/2018 chung toi tién hanh phan 1ap duoc
440 chung vi khuan duong rudt trén cic mau bénh
pham dap tmg yéu cau chon miu. Cac miu bénh
pham dugc sip xép theo cac nhom ho hap, mau,
dich v6 trung, mu, phan, nudc tiéu.

Bang 1: Bénh pham va cac chung vi khuan phén 1ap duoc

Bénh pham
Chung vi khuén (n=440) : "
Ho hdp | Mau Mu Dtlrﬂ;;() Nudc tiéu | phan Khac
K. pneumoniae (n=200) 107 26 31 10 16 10
E. coli (n=185) 48 57 11 63 1 5
E. cloacae (n=34) 8 13 3 9 1
C. freundii (n=8)
Proteus mirabilis (n=4) 3 1
Salmonella group (n=3) 2 1
Shigella spp (n=3) 3
Serratia marcescens (n=1) 1
Vibrio (n=1) 1
Morganella morganii (n=1) 1
. 107 86 105 25 96 5 (1.1%) 16
Tong (24,3%) | (19,5%) | (23,9%) | (5,7%) | (21,8%) (3,7%)
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Két qua & Bang 1 cho thdy ti 1& phan lap duoc
vi khuan gay bénh cao & nhom bénh pham hé hap
(ti 18 24,3%), cac bénh pham mu, ap xe (ti 18 23,9%)
va bénh pham nudc tiéu (ti 18 21,8%). Cac nhdém co
ti 1& nudi cdy vi khuan duong tinh it hon 13 nhom
bénh pham vé khuan nhu mau (ti 1& 19,5%), cac
loai dich v6 trung (ti 1€ 5,7%). Trong két qué nay
vi khudn Klebsiella pneumoniae, Echerichia coli va
Enterobacter cloacae 1a nhitng cin nguyén vi khuan
dudng rudt hang dau gy bénh.

3.2. Ti 1¢ vi khuin dwong rudt khang

Trong nghién ciru nay dé xac dinh muc do dé
khang khang sinh trén vi khuan phén lap duoc,
ching t6i xac dinh c6 111/440 ching vi khuén
gram am duong rudt dé khang véi Imipenem va/
hodc Meropenem chiém ti 1& 25,2%. Trong 111
ching vi khuan khang carbapenem c6 70 ching
vi khuan K. pneumoniae, 22 chung 1a vi khuin
E. coli, 13 chung vi khuin E.cloacae va mot
ti 16 nho 6/111 (5,4%) ( 04 chung vi khuan C.
freundii, 02 chung vi khuan P. mirabilis) cac vi
khuan duong rudt khac 1a dugc xac dinh khang

Carbapenem Carbapenem.
Bang 2: Ti 1€ vi khuan dé khang khang sinh Carbapenem
K. pneumoniae n=200 E. coli n=185 E. cloacae n=34
Ti 1¢ khang IPM/MER n % n % n %
70 35 22 11,9 13 38,2

Mirc d6 dé khang véi khang sinh nhém carbapenem cho cac loai vi khuan gay bénh chinh dugc théng ké
trong Bang 2. Theo d6 mirc d6 dé khang v&i carbapenem & vi khuan K. pneumoniae 14 35 % va E. cloacae
14 38,2%. Riéng vi khuan E. coli ti 1¢ nay 1a 11,9%.

3.3. X4c dinh kha niing sinh men carbapenemase ciia cic chiing vi khuin khang carbapenem

Tir 111 chung vi khuan khang carbapenem, chiing t6i thuc hién trén 40 chung vi khuan da khang va

khang dong thoi ca Imipenem va Meropenem thir nghiém mCIM va eCIM.

Bang 3: Két qua thir nghiém kha ning sinh carbapenemase ciia cac ching khang bang phuong phap
mCIM va phuong phap eCIM phat hién vi khuan sinh Metallo - Beta - Lactamase

L S6 lugng chung vi khuan thuc hién
Chung vi khuan
mCIM eCIM
K. pneumoniae 24(+)/24 22(+)/24
E. coli 12(+)/12 11(+)/12
E. cloacae 4(+)/4 4(+)/4

Két qua cho thay c6 40 ching (+)/40 véi test mCIM va 37(+) ching/40 véi test eCIM. Nhu vay ca 40
chung vi khuén thir nghiém déu c6 kha ning sinh men carbapenemase, trong d6 c6 37 ching c6 kha ning

sinh men Metallo - Beta - Lactamase (carbapenemase 16p B).

3.4. Phit hi¢n cic gen mi héa sinh tong hgp carbapenemase ciia cac chiing vi khuin khing

carbapenem

Trong nghién ctru nay ching toi tiép tuc xac dinh cic gen ma hoa kha ning sinh téng hop enzym
carbapenemase trén cac chung vi khudn da xac dinh kiéu hinh sinh carbapenemase (mCIM dwong tinh).

Bang 4: Ching vi khuan khang carbapenem mang cac gen sinh tong hop carbapenemase

Chung vi khuan (n=20) NDM KPC OXA23
K. pneumoniae (n=10) 1 1

E. coli (n=9) 8 1

E. cloacae (n=1) 1

Tir bang 4 nhéan thdy ching vi khuan K. pneumoniae c6 ti 16 mang gen cao nhat 10/20 (50%), tiép
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theo 13 E. coli 9/20 (45%) va cudi cung 14 E. cloacae
1/20 (5%). Két qua ciia chting t6i cho thdy ching vi
khuén phan 14p duoc c6 mang gen carbapenemase
0 ca 3 nhom: nhom A (KPN), nhém B (NDM) va
nhom D (OXA 23). Trong d6 gen NDM la gen
carbapenemase phd bién nhat 85 % (17/20 chung)
dugc tim thay ca trén 3 loai vi khuan giy bénh
thudng gip nhit. Cac chung vi khuén K. pneumonie
dugc phat hién mang cd 03 loai gen ma hoa sinh
téng hop enzym carbapenemase.

IV. BAN LUAN

Pic diém vi khuén phan lap

Hién nay nhimg nghién ciru vé cin nguyén giy
nhiém khuan 1a cac vi khudn Gram am phan lap
truc tiép trén cac mau bénh phém ¢o6 su khac nhau
giita cac bénh vién, khu vuc, qudc gia. Trong nghién
ctru cta ching t6i cac tac nhan vi khuan Gram am
dudng rudt giy bénh chiém ti 1& 16n 1a Klebsiella
pneumoniae, Escherichia coli va Enterobacter
cloacae. Két qua nay kha twong dong vé6i cac nghién
ctru cua cac tac gia khac [1] [4]. Theo nghién ciru cia
tac gia Nguyén Thanh Bao trén mot s6 bénh vién tai
thanh phd H6 chi Minh véi tac nhan vi khuan Gram
am gdy bénh chinh l1a Acinetobacter baumannii,
Klebsiella pneumoniae va Escherichia coli. Mot
nghién ctru khac tai bénh vién Bach Mai, theo Pham
Hong Nhung (2017) céc vi khuan Acinetobacter
baumannii, Pseudomonas aeruginosa, Klebsiella
pneumoniae va Escherichia coli 1a 4/5 can nguyén
hang dau phan 1ap duoc [6].

Loai mau bénh phim dudng hé hip va bénh
pham mu ¢6 ti 18 phan 1ap duge vi khuan nhiéu nhat
trong két qua chiing t6i phan tich. Két qua nay phu
hop v6i cac nghién ctru cua cac tac gia khac [3], [7],
[8] va hop 1y do duoc chi dinh nudi cdy nhiéu nhat
trong cac nhiém khuan bénh vién.

Ti 18 vi khudn duong rudt khang Carbapenem

Su gia ting ti 1¢ dé khang nhom khang sinh
carbapenem clia cac vi khuan duong rudt (CRE)
trén thé giéi va cac nude 1an can dugc cac nghién
ctru dua ra nhitng canh béo rat dang lo ngai [12].
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Nhirng nim gan dy ¢ nude ta sy dé khang khang
sinh ctia cac vi khuan gy bénh duogc bao cdo ngay
mot gia ting dac biét la sy gidm nhay cam voi
nhom khang sinh carbapenem. Nam 2010 theo tac
gia Pham Hung Van ti 18 vi khuan K. pneumoniae
khang voi Imipenem/ Meropenem chi 3,2% va E.
coli c6 0,3% khang nhom carbapenem [8]. Mot
nghién ctru khac vé lya chon khang sinh ban dau
cho nhiém khudn bénh vién nam 2012 cho théy
cac vi khudn K. pneumoniae va E. coli con nhay
cam > 90% vo6i nhom carbapenem [1]. Tuy nhién
v6i nghién ctru cia tac gia Lé Kién Ngai (2017) tai
bénh vién Nhi Trung Uong ti 1& vi khuan duong rudt
khang carbapenem da la 36,02% [5]. Ti ¢ nay trong
nghién ciru cua ching t6i 1a 25,2%. Pay 1a mot ti
1€ kha cao va dang bdo dong trong tinh hinh céac
vi khudn gay bénh da khang khang sinh nhu hién
nay. Két qua nghién ctru cta chiing t6i c6 ti 1¢ K.
pneumoniae khang carbapenem la 35% va ti 1¢ nay
v6i E. coli 1a 11,9%. Ddi v6i Enterobacter cloacae
c6 38,2% khéang carbapenem chung t6i nhan dinh ti
1& nay khong c6 y nghia nhiéu trén thyc té boi 18 chi
1 s6 lugng nho vi khuan E. cloacae dugc phén lap.
Niam 2015 theo nghién ctru cia tic gia Pham Hong
Nhung mirc d6 nhay cam carbapenem chi 40% ddi
vdi cac chung K. pneumoniae va cac chung E. coli
c6 ti 18 khang < 20%. Nhu vay két qua nghién ctru
ctia ching t6i kha twong dong véi tac gia [6].

Xéc dinh co ché khang va gen ma hoa kha ning
sinh tong hop enzyme

Dua trén nguyén ly cua thtr nghiém mCIM: khi
dit khoanh gidy khang sinh Meropenem véao huyén
dich vi khuan c6 sinh carbapenemase, khang sinh
Meropenem s€ bi thily phdn bdi men carbapenemase
do vi khuan tiét ra nén khi dit khoanh gidy tro
lai trén dia thach c6 vi khudn E. coli nhay cam
véi Meropenem (ECO ATCC 35922) sé khong
xuat hién vong vo khudn hodc vong vo khudn rat
nho quanh khoanh gidy khang sinh Meropenem.
Nguoc lai néu vi khuan duoc khao sat khong san
xuat men carbapenemase, khang sinh Meropenem
van duy tri hoat tinh ctia n6 c¢6 kha ning trc ché sy
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phat trién cua chung E. coli trén dia thach véi bang
chtng 13 su xuat hién vong v6 khuin 16n quanh
khoanh gidy khang sinh Meropenem [13]. Chung
t6i tién hanh thir nghiém mCIM danh gia kha ning
sinh tong hgp men carbapenemase trén 40 ching
khang dong thoi IPM/MER va cac khang sinh
khac. Két qua cho théy 40/40 ching dugc thyc hién
test khao sat co sinh men carbapenemase (mCIM
duong tinh) va 37/40 ching dugc xac dinh la sinh
men Metallo - Beta - Lactamase bang phuong phap
eCIM (eCIM duong tinh). Két qua nay twong ung
v6i két qua tim gen mé héa kha niang sinh tong
hop carbapenemase bang phuong phap PCR. Cac
chung vi khuan di dugc xac dinh 1a c¢6 kha ning
sinh men carbapenemase trén kiéu hinh déu dugc
xac dinh c6 mang gen khang thudc. Piéu nay cho
thay gia thiét kha nang phan 16n cac chung vi khuan
phan lap dugc da dé khang véi khang sinh nhom
carbapenem theo co ché sinh men carbapenemase
la dang va phu hop vé6i cac két qua ti 18 khang
carbapenem cua cac loai vi khuén trén.

Qua nghién ctru chiing t6i nhan thiy ngoai gen

NDM hién dién trén cac chung vi khuin dudng rudt
khéang carbapenem con c6 cac gen KPC va OXA 23.
Diéu nay giai thich mot phan cho trudng hop cac
ching kiéu hinh phat hién sinh men carbapenemase
(mCIM duong tinh) nhung c6 két qua eCIM 4m
tinh. Két qua nghién ctru cia ching t6i phu hop
vGi cac nghién ciru cua cac tac gia khac déu cing
xac dinh sy hién dién cac gen NDM, KPC va OXA
trén vi khudn khang Carbapenem [2], [3], [7], [9].
Chung t6i nhan thiy su xuét hién ca 03 gen sinh
tong hop enzym khang carbapenem trén cac ching
K. pneumoniae 1a rt dang lo ngai.

V. KET LUAN

Ti 1& vi khuan Gram 4m duong rudt dé khang
nhom khéang sinh carbapenem 1a 25,2%. Trong d6
co su gia tang ti 1¢ khang ¢ cac ching K.pneumoniae
(35%) va ching E.coli (11,9%).

Phat hién co ché khéang ctia nhom vi khuén duge
khao sat 1a co ché sinh men carbapenemase, cO su
hién dién cac gen khang thudc 1a NDM, KPC va
OXA 23 trong cac vi khuin dugc khao sat.
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