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DAC PIEM PHAN BO VI KHUAN ENTEROBACTERALES
KHANG CARBAPENEM MANG GEN MA HOA CARBAPENEMASE
TAI BENH VIEN QUAN Y 103 (2015 - 2019)

Ha Thj Thu Van', Nguyén Thai Son’

TOM TAT

Muc tiéu: Xac dinh sy phan bd va cac loai t6 hop gen khang thudc khang sinh cua
Enterobacterales khang carbapenems (CRE) mang gen ma héa carbapenemase tai Bénh vién
Quan y 103 giai doan 2015 - 2019. Péi twerng va phwong phap: Cac chung Enterobacterales
duwoc phan lap tai Khoa Vi sinh, Bénh vién Quan y 103 tir 1/2015 - 6/2019. L4y bénh pham,
nhudm soi, nudi cay phan lap, xac dinh loai theo huwéng dan cia WHO. Thuc hién khang sinh
dd theo hwéng dan cua Vién cac Tiéu chudn vé LAm sang va Xét nghiém (CLSI). Xac dinh sy
c6 mat cla cac gen khang thubc béng ky thuat giai trinh tw toan bd hé gen thé hé mai. Két qua:
1.063 chung Enterobacterales dwgc phan lap trong thoi gian nghién ctu, trong d6 84 CRE
mang gen ma héa carbapenemase (7,90%). Trong do, cao nhat 1a K. pneumonia (21,32%),
Klebsiella spp. (7,60%), E. coli (2,88%). Ty & Enterobacterales mang gen ma hda carbapenemase
tlr n&m 2015 - 2018 1an lwot 12 2,21%, 3,24%, 13,54%, 11,53%, ty 1& nay cao & Khoa Héi strc
(20,21%), Khoa Ngoai (5,94%), cac Khoa N&i (3,94%), Khoa Truyén nhiém (5,41%). C6 sw
khac nhau vé ty 1& mang gen khang theo bénh pham: H6 hép (24,41%), nuwoc tiéu (9,47%),
khoang vé triing (3,53%), mau (4,45%), mu (6,29%) (p < 0,0001). Kiéu gen blaNDM chiém ty &
cao nhét (61,46%), blakPC-2 (26,04%), bla OXA-48 (12,50%). C6 12/84 chiing mang két hop
2 gen khang carbapenem va déu cé blaNDM. Phan lap dwoc 2 ching Enterobacterales mang
t6 hop gen méi (blaNDM-5 + blaOXA-484). Day la lan dau tién phan lap dwoc chang vi khuan
dwong rudt mang tb hop gen khang nay tai Viét Nam. Két ludn: Ty |é Enterobacterales mang
gen ma hoéa carbapenemase cé xu hwéng téang dan theo thoi gian va cé sw khac biét gitra cac
khoa phong, bénh pham.

* T khéa: Enterobacterales; Carbapenemase; CRE.

Distribution of Carbapenem Resistant Enterobacterales Carrying
Carbapenemase Genes Isolated in Military Hospital 103 (2015 - 2019)

Summary

Objectives: To determine the distribution and types of resistance gene combinations of
CRE carrying genes encoding carbapenemase at Military Hospital 103 from 2015 to 2019.
Subjects and methods: Enterobacterales strains were isolated at the Department of Microbiology,
Military Hospital 103 from January 2015 to June 2019. Taking swabs, Gram stain, culture isolation,
identification of species according to WHO guidelines. Determination of the presence of drug resistance
genes by next generation whole genome sequencing technique. Results: 1,063 Enterobacterales
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were isolated during the study period, of which 84 CRE carried genes encoding carbapenemase
(7.90%). Among the strains carrying genes encoding carbapenemase, the highest was K. pneumonia
(21.32%), followed by Klebsiella spp. (7.60%), E. coli (2.88%). The rates of Enterobacterales
carrying genes encoding carbapenemase from 2015 to 2018 were 2.21%, 3.24%, 13.54%,
11.53%, respectively. This rate was high in the ICU (20.21%), lower than at the Department of
Surgery (5.94%), Internal Medicine department (3.94%), Infectious Disease (5.41%). There was
a difference in the rate of carrying resistance genes among different types of specimens;
respiratory specimens (24.41%), urine (9.47%), sterile chamber specimens (3.53%), blood (4.45%),
pus (6.29%) (p < 0.0001). Genotype blaNDM accounted for the highest percentage (61.46%),
followed by blaKPC-2 (26.04%), bla OXA-48 (12.50%). There were 12/84 strains carrying a
combination of two carbapenem resistance genes, all of which had the presence of blaNDM.
Two Enterobacterales were isolated with new gene combinations (blaNDM-5 + blaOXA-484).
This is the first time that Enterobacterales carrying this resistance gene combination has been
isolated in Vietnam. Conclusions: The rate of Enterobacterales carrying genes encoding
carbapenemase tended to increase over time and there were differences among departments
and specimens.

* Keywords: Enterobacterales; Carbapenemase; CRE.

DAT VAN BE bénh vién do cac chang nay [3]. Tuy nhién,
viéc str dung rong rai nhém khang sinh
carbapenem da tao ap lwc chon loc cho vi
khudn khang lai nhdm khang sinh nay.
Trong 10 nam qua, cac vi khuan Gram
am, trong d6 c6 Enterobacterales khang
lai carbapenem dang tang mét cach nhanh
chéng trén pham vi toan thé gidi [4, 5, 6].
Sw xuét hién va lan truyén cta cac ching
vi khudn duwéng rudt cd kha nang téng
hop enzyme carbapenemase c6 thé ly
gidi carbapenem nhu Klebsiella san xuat

Mét trong nhirng thanh twu ndi bat clia
y hoc hién dai la st dung khang sinh trong
diéu tri bénh nhidm khuén. Tuy nhién,
vi khuan khang thubc ngay cang tang
theo nhiéu co ché khac nhau, dac biét 13
sinh enzyme dé phan hiy khang sinh.
Suw khang khang sinh cta vi khuan khéng
con 1a van dé riéng cla tirng quéc gia,
ma tré thanh mdi de doa trén pham vi
toan cau [1]. T» ndm 2000, thé gidi ghi
nhan sy lay lan nhanh chéng cta cac
ching vi khudn Gram am thudc ho carbapenemase (KPC), imipenemase (IMP),
Enterobacteriaceae sinh ra cac enzyme Verona intergron- encoded metallo-B-
extended-spectrum beta-lactamases (ESBLS) lactamase (VIM) va New Delhi metallo-beta-
c6 kha nang ly giai hdu hét khang sinh lactamase-1 (NDM-1), cac oxacillinmase
thudc nhém cephalosporin [2]. Cac khang  (OXA) gdy énh hwéng khéng nhé dén
sinh thudc nhém carbapenem (imipenem, hiéu qua diéu tri va cong tac cham séc
meropenem,  ertapenem, doripenem) SUc khde cong dong [6, 7]. Bénh vién
duwoc coi la “lya chon cudi cing” st dung  Quan y 103 1a bénh vién tuyén cubi cua
dé diéu tri cho trwong hop nhiém khudn  Quan ddi véi lwu lwong bénh nhan Ién,
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thu dung diéu tri bénh nhan quan ddi va
dan sw tir nhiéu co s& khac nhau. Xuét
phat tlr tinh hinh thuc tién, ching toi tién
hanh thuc hién dé tai véi muc tiéu: Cung
cdp sb6 liéu vé tinh hinh vi khuén
Enterobacterales khang thubc tai Bénh
vién ciing nhw dic diém phan bd gen
khang lién quan, hinh thiec lan truyén
gen dé khéng dé gdp phén han ché sw
lan truyén cda vi khuan khang thuéc.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. Péi twong, dia diém, thoi gian
nghién ctru

Cac chang Enterobacterales dwgc phan
lap tr mau, bénh phadm dwong hé hép,
nwédc tiéu, ma va cac loai dich vo tring
cla bénh nhan dwoc chan doan, diéu tri
tai Bénh vién Quan y 103 trong thoi gian
tlr thang 1/2015 - 6/2019.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién clru md
ta c&t ngang cé phan tich.

* C& mau nghién ciru: LAy mau theo
phwong phap chon mau thuan tién.

* Ky thuat nghién curu:

- Pinh danh vi khudn va lam khang
sinh do:

Dinh danh vi khuan bang hé théng tw
dong Vitek 2 - Compact. Xac dinh mac dd
khang thubc cha cac chang Enterobacterales
trén may ty dong Vitek 2 - Compact,
st dung ching chuan 1a E. coli 25922,
P. aeruginosa 27853. Két qua dwoc
phién giai theo khuyén céo cla Vién cac
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Tiéu chudn vé LAm sang va Xét nghiém
(CLSI) (Clinical and Laboratory Standards
Institute) [8], thwc hién tai Khoa Vi sinh,
Bénh vién Quéan y 1083.

- Phwong phéap sinh hoc phéan to:
X&c dinh sy ¢ mat cia gen khang thubc
bang ky thuat giai trinh tw toan bd hé gen
cta vi khuan, 109 ching Enterobacterales
khang khang sinh carbapenem dwoc tién
hanh giadi trinh tw toan bd hé gen bang
cach s dung cac hé théng MiniSeq,
MiSeq va HiSeq (lllumina), thwc hién tai
Khoa Vi sinh va Suc khée Quéc té,
Trwdng DPai hoc Y, Dai hoc Kanazawa
Nhat Ban.

* Phén tich két qua: Xt ly sb liéu theo
phuong phéap thdng ké y hoc bang phan
mém Microsoft Excel 2010, SPSS Statistics
22.0, mega 7.0.

Céc loai trinh ty, gen carbapenemase
dwoc phan tich véi phdn mém Resfinder,
MLST v1.8, Res Downloader v3.0 va Plasmid
Downloader v1.3, twong (rng, trén may chu
CGE (http://www.genomicepidemiology.org).

KET QUA NGHIEN CcUU

1. Phan bé Enterobacterales sinh
carbapenemase

*

Phan bb Enterobacterales sinh
carbapenemase theo thoi gian:

Cac chung Enterobacterales phan lap
dwoc trong giai doan twr 1/2015 - 6/2019
khang khang sinh carbapenem da duwoc
giai trinh tw gen toan bd dé xac dinh gen
ma hda carbapenemase. Xac dinh 83/109
CRE mang gen ma hoa carbapenemase.
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Bang 1: Ty |é Enterobacterales mang gen ma hda carbapenemase phan lap dwoc

theo nam.
Nam| 2015 | 2016 | 2017 | 2018 | SPIY | Téng N

Vi khuan SL/n

K. pneumoniae 4/45 4/39 25/68 18/91 5/30 56/273 21,32
E. coli 0/79 1/118 5/103 10/168 0/88 16/556 2,88
Klebsiella spp. 0/29 112 0/19 1/1 01 6/79 7,6
Proteus spp. 0/7 110 0/19 0/8 1/4 1/48 2,08
Serratia spp. 0/1 1/20 0/7 0/7 1/8 1/43 2,33
Enterobacter spp. 0/5 0/4 0 0 1/6 1/15 -
Citrobacter spp. 0/2 1/5 11 01 0/3 2112 -

Vi khuén dwong rudt khac | 0/13 1/8 0/12 0/2 0/2 1/37 2,7

Téng 4/181 | 7/216 | 31/229 | 34/295 8/142
(2,21%) | (3,24%) |(13,54%) | (11,53%) (5,63%) 84/1.063 7,9
p < 0,0001

(SL: S6 vi khudn mang gen ma héa carbapenemase; n: Téng sé vi khuédn phan

lap duoc).

Trong téng s6 84 chiing mang gen khang phan lap dwoc, ching K. pneumpniae chiém s
lwong nhiéu nhét (56 chiing), day ciing la ching ¢ ty 1é mang gen méa hoa carbapenemase
cao nhét (21,32%). Ty |é chiing Enterobacterales mang gen ma hoda carbapenemase phan 1ap
duwoc co xu hwéng tang dan, nam 2015 12 1,54%, nam 2016: 3,1%, ndm 2017 va 2018 lan
lwot: 13,03% va 11,41%, khac biét co y nghiia théng ké (p < 0,0001).

* Phan b6 Enterobacterales sinh carbapenemase theo khoa:

259
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Biéu db 1: Phan bb Enterobacterales mang gen ma hoa carbapenemase theo khoa.

C6 sw khéac biét vé kha nang sinh carbapenemase gilra cac Enterobacterales phan
lap tr cac khoa khac nhau trong bénh vién (p < 0,0001). Enterobacterales phan lap dwgc
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tir Khoa Hbi strc ¢6 ty 1& mang gen khang carbapenem cao nhét (20,21%). Cac Khoa
Ngoai, N&i, Truyén nhiém cé ty 1& 1an lwot 1a 5,94%, 3,94% va 5,41%.

- Phan bd Enterobacterales sinh carbapenemase theo bénh pham:

30
24.41
25
20 p-<0,0001
15
%
° 9.47
10
6.29
. 4.45 .
N H
0 - T T T T
mau nuée tidu  hé hip mu dich khoang bénh phim
vo triung khac

Biéu db 2: Phan bb Enterobacterales mang gen ma hoéa carbapenemase
theo bénh pham.

Bénh pham hé hap phan Iap dwoc Enterobacterales cd kha néng sinh carbapenemase
cao nhat (24,41%), tiép theo la nwdc tiéu (9,47%). Vi khudn mang gen ma hoa
carbapenemase phan lap tlr cac loai bénh phadm khac co ty & sinh carbapenemase
thdp hon (p < 0,0001).

* Phan bé cac nhém gen méa héa carbapenemase & Enterobacterales:

- Phan bb gen ma hoa carbapenemase theo vi khuén:

Bang 2: Phan bd gen ma héa carbapenemase theo vi khuan:

IR IR 7809 16
viknin | £ | 8| 8 | B | R | £ |DikeC sooe onody|
’ 3 I R g | 2 blaOXA-48: 12/96 hop
Gen khang §- & g = (12,50%)] gen
SL
blaNDM-1 14 | 6 | 5 | 2 1 1 29
blaKPC-2 20 | 1 0| o | o0 | o0 21
blaOXA-181 4 0 0 0 0 0 4 Bon
blaOXA-48 1 0| o 0| o 0 1 g?; '
blaNDM-4 9 | o 1 0o | 0] o0 10
blaNDM-5 2 | 5] 0o | o] o0 | o0 7
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Q Q.. [3)
g % & | = P Téng
. S | = 8 | & | @ | ¥ |[blaNDM:59/96 (61,46%), | ki3
Vikhuan | E 1 8 | § | & | & | § |blaKPC: 25/96 (26,04%), | &y
2 w g S § £ blaOXA-48: 12/96 hop
A Q < o, ®
Gen khang . W g = (12,50%)] gen
SL
blaNDM-1 + blaKPC-2 4 0 0 0 0 0 4
blaNDM-1, blaNDM-1-like | 1 0 0 0 0 0 1 Gen
blaNDM-4 + blaOXA-181 | 4 0 0 0 0 0 4 h‘;e;_
blaNDM-4 + blaOXA-48 1 0 0 0 0 0 1 12
blaNDM-5 + blaOXA-484 | 0 2 0 0 0 0 2
Téng 46 | 14 6 2 1 1 84 84

(SL: sb vi khuén mang gen ma héa carbapenemase).

Gen ma hoéa carbapenemase phan lap dwoc nhiéu nhét 13 blaNDM (59/96), tiép theo
la KPC (25/96) va OXA-48 (12/96). 10/59 chung K. pneumoniae va 2/14 chung E. coli
mang két hop déng thdi 2 gen khang carbapenemase.

* Phan bé gen ma héa carbapenemase theo thoi gian:

14 Sbé lwong
13 = blaKPC-2
12 @ blaNDM- 1
10 m blaNDM- 1+ blaKPC-2
m blaNDM- 1, blaNDM- 1- like
8 m blaNDM- 4
6 m blaNDM- 4 + blaOXA- 181
4 - blaNDM-4 + blaOXA- 48
2 blaNDM-5
2 Eg_l : blaNDM-5 + blaOXA- 484
0 - % blaOXA- 181
2015 2016 2017 2018 2019 blaOXA- 48
(thang 1-6)

Biéu db 3: Phan b gen ma héa carbapenemase theo nam.

Co sy xuét hién cta té hop gen khang mai theo thdi gian. Nam 2015, 2016 ghi nhan
lan lwot 1a 2, 3 kiéu t6 hop gen ma hda carbapenemase. Dén nam 2017, 2018 kiéu t6
hop gen khang carbapenem lan lwot 1a 8 va 9.
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BAN LUAN

Trong nhitng nam gan day, ty 1& mac
bénh nhiém tring do ching vi khuén
Gram am ngay cang tang. Tinh trang
nhiém tring gay ra b&i cac can nguyén
nay dang la van dé nghiém trong & céac
co s& didu tri nodi trd, dac biét & Khoa
Diéu tri Tich cwe (ICU). Sw xuat hién
cla cac chung vi khudn san xuét
carbapenemases khang lai khang sinh
nhom carbapenem lam tang ty 1& nhiém
khuén va t&r vong cho ngudi bénh, déc biét
la cac nhiém khuan & ICU.

Nghién ctu cta Tran Huy Hoang va
CS (2012) phéan lap dwoc 69/4.096
(1,7%) chang Enterobacterales khang
carbapenem [9], thdp hon so véi két qua
chung t6i thu dwoc (9,86% v&i n = 1.063).
Diéu nay c6 thé do nghién ctru ctia ching
t6i dwoc tién hanh sau va nhirng ndm gan
day, ty I&é khang sinh nhém carbapenem
dwoc lwa chon dé diéu tri cho bénh nhan
ngay cang tang, dac biét la bénh nhan
nhiém khuan do vi khuan Gram (-), do d6
da tao ap Iwc chon loc ty nhién cho cac
vi khuan khang véi nhém khang sinh nay.

Gan day, c6 nhiéu bao céo vé cac chiing
Enterobacterales sinh carbapenemase.
bay la loai enzyme cé kha nang pha hiy
khang sinh nhém carbapenem. Han-Sung
Kim va CS nghién ctru tai 5 bénh vién cta
Han Quéc (2015) thdy: K. pneumoniae
sinh carbapenemase chiém ty & cao nhat
v&i 92,40% (73/79), E. coliva E. cloaceae
sinh carbapenemase déu chiém 3,8%
(3/79) [4]. Két qua nay phu hop véi
nghién ctru cua chung t6i khi trong 84 chung
Enterobacterales sinh carbapenemase cé
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56 chuing 1a K. pneumoniae, 16 ching E. Coli,
con lai la cac chung Enterobacterales
khac. Nghién ctru cda chung t6i con chira
sw khac biét vé khd nang sinh enzyme
carbapenemase cla Enterobacterales
phan lap dwoc gilba cac khoa, phong
trong bénh vién. Trong d4, vi khuan phan
lap tr Khoa Hbi strc c6 khd nadng sinh
carbapenemase cao nhat. Diéu nay cé
thé do & Khoa Hbi strc co6 nhidu bénh
nhan nang, diéu tri khang sinh dai ngay,
do d6 vi khuan c6 diéu kién tiép xtc tan
suat cao va da dang v&i céc loai khang
sinh, dac biét khang sinh dy trir nhw nhém
carbapenem. Vi vay, can cé chién lugc
giam sat va str dung khang sinh hop ly.

Sw tang cac vi khuan Enterobacterales
mang gen khang carbapenem - loai
khang sinh manh nhét hién nay 1a van dé
nghiém trong de doa coéng dong. Pay la
nghién clu dau tién bang ky thuat giai
trinh tw toan bd hé gen vi khuan dé tim
cac gen khang carbapenem tai Bénh vién
Quéany 103.

Két qua giai trinh tw toan bd hé gen twr
nghién clru cda chdng t6i cho thay cac
ching Enterobaterales sinh carbapenemase
mang gen blaNDM la nhiéu nhét, trong dé
¢6 12 chiing mang gen blaNDM déng thoi
v6i blaOXA hoac blakKPC. Tiép theo 1a
cac chuang mang blaKPC. Cac ching
blaOXA chiém ty |& thap hon. Két qua cua
chung t6i twong déng va&i nghién ciru clda
Asgnes Sonnevend va CS trén 200 méau
ching thu thap dwoc tlr 16 bénh vién cta
A-rap Xé-ut (2009 - 2013), cho théy tan
suat mang gen khang carbapenem & cac
bénh vién la khac nhau, nhuwng nhin chung
gen blaNDM-1 chiém ty 1& cao nhét (46,5%),
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sau do la gen blaOXA-48 (32,5%) va
blaVIM, khong phat hién chung nao mang
gen KPC va IMP, s ching mang déng
thoi ca 2 gen blaNDM-1 va blaOXA-48
chiém ty 1& twong ddi cao (8,9%) [10].
Tuy nhién, nghién cu tai Han Quéc
(2015) cho thay kiéu gen blaOXA-232
chiém wu thé vé&i 47/79 chiing mang gen
carbapenemase, trong dé ching mang ca
gen blaKPC-2 (n = 27), blaNDM-1 (n = 1),
blaIMP-1 (n = 4) [4].

Nhw vay, ching Enterobacterales mang
cac nhém gen khang carbapenem khac
nhau gitra cac vung mién va thoi diém.
Két qua co6 thé dwoc giai thich do chién
lwge str dung khang sinh nhém carbapenem
tai cac bénh vién khac nhau dan dén viéc
tao &p lwc cho vi khuan khang carbapenem
theo co ché sinh céc kiéu enzyme khang
khac nhau. Viéc nghién ctru dwa ra
nhitng sb liéu vé gen khang thubc, phat
hién t6 hop khang mai rat can thiét, gép
phan dwa ra chién lvgc st dung khang
sinh hop ly ciing nhw han ché sy lan
truyén cda vi khuan da dé khang.

KET LUAN VA KHUYEN NGHI

Qua khao sat 1.063 chung Enterobacterales
phan lap dwoc tr bénh nhan diéu tri tai
Bénh vién Quan y 103 tw thang 1/2015 -
6/2019, chiing t6i rut ra mot sé két luan:

- Ty 1é phan lap dwoc Enterobacterales
mang gen ma héa carbapenemase c6 xu
hwéng tdng dan theo thoi gian.

- Enterobacterales c6 kha nang sinh
carbapenemase cao nhét 1a K. pneumonia
(21,32%), sau do dén Klebsiella spp.
(7,60%), E. coli (2,88%).

- Ty |é Enterobacterales mang gen ma
héa carbapenemase cao & Khoa Hoi strc
(20,21%), thap hon & Khoa Ngoai (5,94%),
cac Khoa Néi (3,94%), Khoa Truyén nhiém
(5,41%) (p < 0,0001).

- Ty |1é Enterobacterales mang gen ma
héa carbapenemase phan lap dwgc cao
nhét tr bénh pham hé hap (24,41%).

- Kiéu gen blaNDM chiém ty 1& cao nhét
(61,46%), sau d6 dén blakPC-2 (26,04%),
blaOXA-48 (12,50%).

- 12/84 ching mang két hop 2 gen
khang carbapenem, cac chiing nay déu cé
sw xuét hién ctia blaNDM.

- Phén lap dwoc 2 ching Enterobacterales
mang t6 hop gen méi (blaNDM-5 +
blaOXA-484). Pay la lan dau tién phan
lap dwoc chang vi khudn dwong rudt
mang t6 hop gen khang nay tai Viét Nam.

T nhitng két qud nghién cu trén,
ching téi xin dwa ra mét sd khuyén nghi
nhw sau:

- Tiép tuc giam séat tinh trang khang
khang sinh clGa vi khuan, kip thoi phat
hién cac co ché khang thuéc méi xuét
hién, cung cap sb liéu cho cac chwong
trinh giam séat khang thuéc ctia Quéc gia
cling nhv WHO.

- Chién lwoc st dung khang sinh hop
ly va cac bién phap kiém soat nhiém
khuén ché&t ché can dwoc ap dung ngay
tai Bénh vién Quan y 103 nham han ché
sy lay lan cta céc chung vi khuan khang
carbapenem trong moi tredng bénh vién,
qua dé gidam ty |é that bai diéu tri cac
trwdng hop nhiém tring cé can nguyén 1a
cac chung vi khuan khang carbapenem.
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