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TOM TAT

Dt vin dé: Cac vi khuan thugc ho Enterobacteriaceae, Pseudomonas aeruginosa va
Acinetobacter baumannii 1a nhiing tac nhan gay nhiém tring thurong 9dp, da phdt trién kha nang sinh
enzyme carbapenemase, lam giam hiéu qua cua khang sinh nhém carbapenem va tqgo ra thach thuc
I6m trong diéu trj bénh nhiém tring. Muc tiéu nghién cieu: 1) Xdc dinh ty 1é dé khang khang sinh
nhém carbapenem cia mét s6 vi khuan thugc he Enterobacteriaceae, Pseudomonas aeruginosa,
Acinetobacter baumannii; 2) Xdc dinh ty 1é sinh enzyme carbapenemase cua cac vi khuan Gram am
thugc ho Enterobacteriaceae, Pseudomonas aeruginosa, Acinetobacter baumannii. Déi fwong va
phuwong phdp nghién ciru: Bénh nhan nhiém it nhat mgt trong nhiing vi khudn thugc ho
Enterobacteriaceae, Pseudomonas aeruginosa, Acinetobacter baumannii dwoc phan ldp tai Bénh vién
Truwong Pai hoc Y Duoc Can Tho bang phwong phdp nudi cdy, dinh danh hé thong tir déng va xac
dinh sy sinh enzyme carbapenemase bang ki thudt bdt hoat carbapenem cdi tiéh (mMCIM). Két qud:
Trong 330 chuing vi khudn phan ldp, ty Ié dé khang khang sinh nhém carbapenem trung binh la 34,6%,
trong dé imipenem bi khang nhiéu nhat. Acinetobacter baumannii ¢ ty Ié dé khang cao nhat, tiép theo
la Pseudomonas aeruginosa, thdp nhat la Enterobacteriaceae. Trong sé 184 chung khang
carbapenem, 56,0% c6 khd ndng sinh enzyme carbapenemase, phé bién hon ¢ céc ching khang
meropenem va doripenem. Ty I¢ sinh enzyme cao nhdt ghi nhdn & Acinetobacter baumannii, tiép theo
I Pseudomonas aeruginosa va Enterobacteriaceae. Két lugn: Mirc dé dé khang carbapenem kha cao,
ddac biét ¢ Acinetobacter baumannii, va nhan mgnh tam quan trong cuia viéc giam sat, kiém soat nhiém
khudn va si dung khang sinh hop Iy dé han ché su lan réng cuia vi khuan khang thugc.

Tar khéa: carbapenem, carbapenemase, Enterobacteriaceae, Pseudomonas aeruginosa,
Acinetobacter baumannii.

ABSTRACT

ANTIBIOTIC RESISTANCE TO CARBAPENEM GROUP AND
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Background: FEnterobacteriaceae, Pseudomonas aeruginosa, and Acinetobacter
baumannii are common pathogens that have developed the ability to produce carbapenemase
enzymes, reducing the effectiveness of carbapenem antibiotics and creating significant challenges
in the treatment of infections. Objectives: 1) To determine the carbapenem antibiotic resistance
rate of some bacteria in the Enterobacteriaceae, Pseudomonas aeruginosa, and Acinetobacter
baumannii; 2) To determine the rate of carbapenemase enzyme production by some bacteria in
the Enterobacteriaceae family, Pseudomonas aeruginosa, and Acinetobacter baumannii.
Materials and methods: Patients infected with at least one of the bacteria from the
Enterobacteriaceae family, Pseudomonas aeruginosa, or Acinetobacter baumannii isolated at
Can Tho University of Medicine and Pharmacy Hospital were studied. Bacterial identification
was performed using culture methods and an automatic identification system, and carbapenemase
production was determined by the modified carbapenem inactivation method (mCIM). Results:
Among the 330 bacterial isolates, the average resistance rate to carbapenem antibiotics was
34.6%, with imipenem being the most resistant. Acinetobacter baumannii exhibited the highest
resistance rate, followed by Pseudomonas aeruginosa, while Enterobacteriaceae showed the
lowest. Of the 184 carbapenem-resistant isolates, 56.0% were capable of producing
carbapenemase enzymes, with higher prevalence observed in strains resistant to meropenem and
doripenem. The highest carbapenemase production rate was recorded in Acinetobacter
baumannii, followed by Pseudomonas aeruginosa and FEnterobacteriaceae. Conclusion:
Carbapenem resistance is significantly high, particularly in Acinetobacter baumannii,
highlighting the need for antimicrobial stewardship, infection control, and continuous
surveillance to prevent the spread of resistant bacteria.

Keywords: Carbapenem, carbapenemase, Enterobacteriaceae, Pseudomonas aeruginosa,
Acinetobacter baumannii.

|. PAT VAN DE

Pé khang khang sinh nhom carbapenem ngiy cang gia ting, de doa sirc khoe cong
dong do kha nang thich nghi ciia vi khuan va lam dung khang sinh, gay ra nhiéu hau qua
nang né nhu ting ty 1& tir vong, ganh ning vé kinh té. Enterobacteriaceae, Acinetobacter
baumannii va Pseudomonas aeruginosa la cac tac nhan khang carbapenem quan trong, duoc
WHO xép vao nhém uu tién nghién ctru tir nam 2017 [1]. Tai Can Tho, nhiéu nghién ctu
da ghi nhan ty 1é nhiém vi khuan khéng carbapenem gia tang, nhung van c6 sy khac biét vé
ty I& khang thudc va sinh enzyme carbapenemase. Viéc danh gia ty 1& d& khang khang sinh
nhém carbapenem va ty & sinh enzyme carbapenemase cho thay muc d6 dién tién nghiém
trong cua dé khang khang sinh, qua d6 nang cao nhan thic cia nhan vién y té trong diéu tri,
cham soc bénh nhan. Do dé, chiing toi thuc hién nghién ciu ndy nham (1) Xac dinh ty 16 dé
khang khang sinh nhom carbapenem cua cac vi khuin Gram am thudc ho
Enterobacteriaceae, Pseudomonas aeruginosa, Acinetobacter baumannii va (2) Ty 1€ sinh
enzyme carbapenemase cua cac vi khuan Gram am thudc ho Enterobacteriaceae,
Pseudomonas aeruginosa, Acinetobacter baumannii trén tai Bénh vién Truong Pai hoc Y
Dugc Can Tho (2024-2025), gop phan nang cao hiéu qua diéu tri va kiém soét nhiém khuan.
I1. POl TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

Bénh nhan nhidm it nhat mét trong nhiing vi khuan thudc ho Enterobacteriaceae,

Pseudomonas aeruginosa, Acinetobacter baumannii dugc phan 1ap tai Bénh vién Truong

Dai hoc Y Dugc Can Tho. i )
- Tiéu chuan lwa chon: Bénh nhan nhiém khuan c6 chi dinh nubi cay va phan lap
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vi khuan; tdc nhan gay bénh phan lap dugc 1a vi khuan thudc ho Enterobacteriaceae,
Pseudomonas aeruginosa, Acinetobacter baumannii.

- Tiéu chuan loai trir: Cac chang thudc ho Enterobacteriaceae, Pseudomonas
aeruginosa, Acinetobacter baumannii phan lap duoc trén ciing mot bénh nhan trong cac lan
nudi cdy tiép theo cua cung dot didu tri; cac chung thudc ho Enterobacteriaceae,
Pseudomonas aeruginosa, Acinetobacter baumannii duoc xac dinh la tac nhan ngoai nhiém
trén mau bénh pham.

2.2. Phuwong phap nghién ciu
- Thiét ké nghién ciru: Nghién cru mé ta cat ngang 6 phan tich.
- C& miu: C& mau dugc tinh theo cong thic:
Zf_% X p x (1-p)

n-= P

Trong do:

n: ¢& mau nghién ctu téi thiéu

o sai s6t loai 1, ching t6i chon a = 5%, hé s6 tin cay 1 — a = 95%, twong dwong
Z, «=196

2

d: sai s6 cho phép, ching tdi chon d = 0,05

p: ty I& vi khuan dé& khang mot trong cac khang sinh thuoc nhom carbapenem la
25,2% [2], vay chon p= 0,25 =>n = 288

- Phwong phap chon miu: Chon mau thuan tién.

- N§i dung nghién cwu:

+ Xac dinh ty I¢ dé khang khang sinh nhom carbapenem va ty I¢ sinh enzyme
carbapenemase cua céac vi khuan Gram am bao gom Enterobacteriaceae, Pseudomonas
aeruginosa va Acinetobacter baumannii bang ky thuat bat hoat carbapenem cai tién
(mCIM). Céc bién sé nghién ctru bao gom loai vi khuan, loai khang sinh nhém carbapenem
(imipenem, meropenem, doripenem) va khoa/phong diéu tri caa bénh nhan. Nghién cau
dong thoi phan tich moi lién quan gitra ty lé d& khéang va kha nang sinh enzyme
carbapenemase véi cac yéu t6 vi sinh va 1am sang nham cung cap co so cho viéc kiém soat
nhiém khuan va sir dung khang sinh hop Iy.

+ Két qua khang sinh d6 duoc phan mém AES trén h¢ théng may MicroScan quan
ly theo EUCAST 2019 (European Committee on Antimicrobial Susceptibility Testing) va
dién giai theo WHONET 5.6 thdng qua viéc sir dung MIC trén hé thdng co so dit liéu dé
xac dinh kiéu hinh khang sinh phii hop nhat.

- Phwong phap phan tich va xir ly s liéu:

+ Dit liéu duoc ghi nhan vao phiéu thu thap, kiém tra ting phiéu dé ¢am bao ghi du
thong tin. Nhap va xtr ly dir liéu bang phan mém thong ké SPSS phién ban 26.0. T4t ca cac
bién nghién ctru dinh tinh duoc thu thap sé tinh tan s6 va ty 1é phan tram véi khoang tin cay
95%. Két qua duogc trinh bay dué6i dang bang phan phdi tan s, ty 16 va biéu do.

+ Pé danh gia mbi lién quan, dung phep kiém khi binh phuong (x2) cho nhiéu ty l¢
hogc Fisher’s Exact test dé xac dinh su két hop cua cac bién nghién ctiu. Céac két luan phién
giai vé mbi lién quan co y nghia thdng ké khi gia tri p < 0,05.

- Pao dirc trong nghién cieu: Nghién ciru duge danh gia va théng qua boi Hoi dong
dao duc trong nghién ctru y sinh, Trudng Pai hoc Y Duoc Can Tho.
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I1l. KET QUA NGHIEN CUU

3.1. Ty lé dé khang khang sinh nhdm carbapenem
Ty Ié dé khang chung khéang sinh nhém carbapenem

34,6%

65.4% //////// |

= Khang + Khong khang
Biéu do 1. Ty 1é d& khang chung khang sinh nhém carbapenem

Nhan xét: Trong sé 330 chung phan lap duoc, ty 1& khang trung binh cua cac khang
sinh nhém carbapenem la 34,6%.

Ty l¢ dé‘ khang céc loai khang sinh nhom carbapenem
Bang 1. Ty 1€ d¢ khang cac loai khang sinh nhém carbapenem

Khang sinh Ty lé dé khang khang sinf; nhom carbapenem
n Y N
Imipenem 159 48,2 330
Meropenem 97 29,4 330
Doripenem 75 25,3 296

Nhan xét: Imipenem c6 ty 1¢ khang cao nhét (48,2%). Trong khi d6, meropenem co
ty 1€ khang thap hon (29,4%) va doripenem co6 ty 1€ khang thap nhat (25,3%).

Ty 1& dé khang khang sinh nhoém carbapenem theo loai vi khuan
Bang 2. Ty 1€ dé kh&ng khang sinh nhém carbapenem theo loai vi khuan

Vi khuan Imipenem Meropenem Doripenem
n 116 61 67
Enterobacteriaceae % 43,9% 23,1% 25,4%

N 264 264 264
n 17 10 8

Pseudomonas aeruginosa % 53,1% 31,3% 25,0%
N 32 32 32
n 26 26

Acinetobacter baumannii % 76,5% 76,5%
N 34 34

Nhan xét: Bdi véi vi khuan Acinetobacter baumannii c6 ty 1& khang imipenem va
meropenem cao nhat (76,5%). VI khuan Pseudomonas aeruginosa c6 ty 1 khang imipenem
cao (53,1%) nhung thap hon véi meropenem (31,3%) va doripenem (25,0%). Ho vi khuén
Enterobacteriaceae c6 ty 1& khang thip nhat trong ba nhém, véi imipenem (43,9%),
meropenem (23,1%) va doripenem (25,4%).
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Ty lé dé‘ khang khéng sinh nhém carbapenem theo khoa/phong
Bang 3. Ty 1€ d¢ khang khang sinh nhom carbapenem theo khoa/phong

Khoa phong Ty I¢ khang khang sth nhém carbapenem p
n % N
Noi tong hop 47 42,3 111
Hoi suc tich cuc 43 87,8 49
Niéu 36 56,3 64 <0,001
CTCH-TK 25 58,1 43
Phong kham 20 42,3 47
Khéc 9 56,3 16

Nhan xét: Bang s6 liéu cho thiy khoa HJi stic tich cuc c6 ty 18 khang cao nhat
(87,8%), cac khoa Ni¢u (56,3%) va Chan thuong chinh hinh - Than kinh (58,1%) ciing c6
ty 1¢ khang cao, khoa N¢i tong hop va Phong kham ¢ ty I€ khang thap hon (42,3%), su
kh&c biét vé ty 1é khang carbapenem gitra cac khoa/phong c6 y nghia thong ké (p < 0,001).

3.2. Ty I& sinh enzyme carbapenemase
Ty Ié sinh enzyme carbapenemase chung

65,4%

34,6%

= Sinhenzym = Khéng sinh enzym
Biéu d6 2. Ty 1é sinh enzyme carbapenemase chung
Nhan xét: Trong tong s6 184 chung khang it nhat mot loai khang sinh nhém
carbapenem c6 103 chung (56,0%) c6 sinh enzyme carbapenemase.

Ty 1€ sinh enzyme carbapenemase khi khang imipenem, meropenem va doripenem
Bang 4. Ty Ié sinh enzyme carbapenemase khi khang imipenem, meropenem va doripenem

, . L Ty I¢ sinh enzyme carbapenemase p
Khang cac khang sinh 0 % N
Imipenem 96 60,4 159
Meropenem 82 84,5 97 <0,001
Doripenem 60 80,0 75

Nhan xét: Ty 1¢ vi khuan sinh enzyme carbapenemase cao hon khi khéng
meropenem (84,5%) va doripenem (80,0%) so vei imipenem (60,4%). Gia tri p < 0,001 cho
thay sy khac biét nay co y nghia thong ké.
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Ty Ié sinh enzyme carbapenemase theo loai vi khvuz"in
Bang 5. Ty 1€ sinh enzyme carbapenemase theo loai vi khuan

Vi khuan Ty I¢ sinh enz;gme carbapenemase p
n ) N
Enterobacteriaceae 66 471 140 <0001
Pseudomonas aeruginosa 11 61,1 18 '
Acinetobacter baumannii 26 100 26

Nhan xét: Vi khuan Acinetobacter baumannii c6 ty 1& sinh enzyme carbapenemase
cao nhét (100%). Vi khuan Pseudomonas aeruginosa cé ty 1¢ sinh enzyme thap hon voi
61,1%, Ho vi khuan Enterobacteriaceae cé ty 1& sinh enzyme thap nhét (47,1%). Gia tri p
< 0,001 cho thay sy khac biét nay c6 ¥ nghia thong Ke.

IV. BAN LUAN

3.1. Ty I¢ d@é khang khang sinh nhém carbapenem
Két qua nghién ctu véi 330 chang vi khuan phan lap, bao gom Acinetobacter

baumannii, Pseudomonas aeruginosa va ho Enterobacteriaceae, cho thiy imipenem c6 ty 18
khéng cao nht, tiép theo 13 meropenem va doripenem. Diéu ndy pht hop véi cac nghién cau
trude, trong d6 imipenem thuong bi khang do dot bién mat porin OprD, dic biét & P.
aeruginosa, trong khi meropenem va doripenem c6 kha ning xam nhap té bao t6t hon [3].
Ngoai ra, ty I¢ sinh enzyme carbapenemase cao hon ¢ cac chung khang meropenem va
doripenem, cho thay vai trd caa cac enzyme nhu KPC, NDM, OXA-48 trong co ché khang
thudc [4]. Viéc doripenem c6 ty 1& khang thap nhat c6 thé lién quan dén tan suat sir dung thap
hon, tir @6 lam giam &p luc chon loc [5]. Két qua nay tuong dong véi cac nghién ciu trong va
ngoai nudc, trong d6 A. baumannii cé ty 1& khang cao nhat, trong tu béo céo tai Viét Nam
ghi nhan mirc khang 1én dén 82,5% [6]. P. aeruginosa khang imipenem nhiéu hon meropenem
va doripenem do su hién dién cua cac enzyme metallo-B-lactamase nhu VIM va NDM [7];
trong khi Enterobacteriaceae cd ty 1é khang thap hon, chii yéu lién quan dén enzyme KPC va
OXA-48 [7]. Nhiing phét hién nay cho thiy mirc d¢ khéng carbapenem dang & mirc déng béo
dong, nhan manh vai tro ciia cac nghién ciru giam sat thuong xuyén va quan |y chat ché viéc
sir dung khang sinh nham han ché sy lan rong caa vi khuan khang thuée.

3.2. Ty I& sinh enzyme carbapenemase

Két qua nghién ctu cho thay Acinetobacter baumannii c6 ty 1& sinh enzyme
carbapenemase cao nhat (100%), phii hop vai cac nghién ciru truée ddy ghi nhan ching nay
thuong mang enzyme blaOXA-23 va blaNDM-1, 1am tdng khd nang khang carbapenem [8].
Pseudomonas aeruginosa c6 ty I€ sinh enzyme 61 1%, thap hon A. baumannii, do vi khuan
hay con st dung co ché khang khac nhu mat porin OprD [9]. Enterobacteriaceae co ty 1¢
sinh enzyme thap nhét (47,1%), phd hop véi nghién cau tai An Do cho thiy nhém nay chu
yéu khang carbapenem qua enzyme KPC va OXA-48 [8]. Tur két qua cho thay tim quan
trong cua giam sat co ché khang thude dé kiém soat vi khuan khang carbapenem hiéu qua
va gop phan dua ra cac khuyén céo sir dung khang sinh diéu tri phd hop vai ting ddi tuong.

V. KET LUAN

Két qua nghién cau cho thay ty 18 dé& khang khang sinh nhém carbapenem & céc
chung vi khuan Gram am la kha cao, trong d6 imipenem bi khang nhicu nhat. Acinetobacter
baumannii cé mirc d6 khang cao nhat, tiep theo la Pseudomonas aeruginosa va thap nhat la
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ho Enterobacteriaceae. Hon mét nira s6 chiing khang carbapenem c6 kha ning sinh enzyme
carbapenemase, véi ty Ié cao _nhét & Acinetobacter baumannii. Két qua nay cho thay su gia
tang dang lo ngai cua vi khuan khang carbapenem, nhin manh vai trd cua giam séat khang
thudc va st dung khang sinh hop Iy trong kiém soat nhiém khuan.

LOI CAM ON

Nhom nghién ciru xin chan thanh cam on Truong Pai hoc Y Dugc Can Tho da hd

tro kinh phi thyc hién d¢ tai theo Quyét dinh giao thyc hién s6 1482/QD-DHYDCT ngay
29/5/2024 cta Truong Pai hoc Y Dugc Can Tho.
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