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TOM TAT

Dt vin dé: bé khang carbapenem cia Klebsiella pneumoniae dang tré thanh van dé
nghiém trong, lam tang khé khén trong diéu tri nhiém khudan nang. Hiéu biét tinh hinh dé khang
khang sinh sé gitip xay dung cac bi¢n phap phong ngza va kiém sodt hiéu qua diéu trj, giam nguy
co lday lan vi khuan khang thuoc. Muc tiéu nghién ciu: (1) Xac dinh ty 1é sinh enzyme
carbapenemase cua Klebsiella pneumoniae phan ldp duoc tir mau bénh pham cua bénh nhan nhiém
khuan. (2) Xac dinhty Ié d@é khang carbapenem cua Klebsiella pneumoniae. Péi twong va phuong
phéap nghién cizu: Nghién cizu md ta cat ngang véi cé mau 1a 73 mdu dwoc thyc hién trén nhiing
mdau bénh pham ciia bénh nhan nhiém khuan Klebsiella pneumoniae tgi Bénh vién Pa khoa Thanh
pho Can Tho. Két qud: Ty Ié sinh enzyme carbapenemase trong cac chung vi khUan dé khang
carbapenem 1a 91,9%. Ty I¢ dé khéng ertapenem, imipenem, va meropenem déu rdtcao ¢ cac vi
khUan co sinh enzyme carbapenemase, Chlem lan heot 91,7%, 94,3%, va 97,1%. Tat ca cac vi khudn
dé khang dong thoi hai logi khdang sinh déu c6 sinh enzyme carbapenemase, vai ty I¢ 1€n t6i 97,1%,
V6i 3 logi 12 97%. Ty 1é dé khdng ertapenem la 49,3%, dé khdng imipenem va meropenem déu dat
47,9%. Ty Ié @é khang cung lic 2 logi carbapenem & 46,6%, va ty 1¢ dé khang ba logi khang sinh
la 45,2%. Két lugn: Ty I¢ sinh enzyme carbapenemase 1&ntéi 91,9%. Bic biét, cac vi khudn cd sinh
enzyme carbapenemase c6 ty 1¢ @é khang rat cao doi véi céc logi khang sinh carbapenem, phdn anh
co ché dé khang chuyéu 1a do enzyme carbapenemase. Nghién cizu cho thay ty ¢ dé khdng cao doi
vdi cac khang sinh carbapenem (ertapenem, imipenem, meropenem) ¢ Klebsiella pneumoniae.

Tirkhoa: Klebsiella pneumoniae, dékhéng carbapenem, sinh enzyme carbapenemase

ABSTRACT

THE RESEARCH ON THE CARBAPENEMASE ENZYME PRODUCTION
IN KLEBSIELLA PNEUMONIAE AT CAN THO GENERAL HOSPITAL

Huynh Tu Tran'", Nguyen Thi Hai Yen?, Nguyen Thi Ngoc Han?, Le Thuy An?
1. Can Tho University of Medicine and Pharmacy
2. Can Tho General Hospital

Background: Carbapenem resistance in Klebsiella pneumoniae was recognized as a serious
issue, increasing challenges in treating severe infections. Understanding antibiotic resistance patterns
was deemed essential for developing effective prevention and treatment control measures to reduce the
spread of resistant bacteria. Objectives:(1) To determine the carbapenemase enzyme production rate of
Klebsiella pneumoniae isolated from clinical specimens of infected patients. (2) To determine the
carbapenem resistance rate in Klebsiella pneumoniae. Materials and method: A cross-sectional
descriptive study with a sample size of 73 specimens was conducted on clinical samples from patients
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infected with Klebsiella pneumoniae at Can Tho City General Hospital. Results: The carbapenemase
enzyme production rate in carbapenem-resistant strains was 91.9%. The resistance rates to ertapenem,
imipenem, and meropenem were notably high in the carbapenemase-producing bacterial strains,
reaching 91.7%, 94.3%, and 97.1%, respectively. All bacteria resistant to two classes of antibiotics
simultaneously produced carbapenemase, with a rate of up to 97.1%, and for all three antibiotics, the
rate was 97%. The resistance rate to ertapenem was 49.3%, while resistance to imipenem and
meropenemwas 47.9%. The rate of dual resistance to two types of carbapenems was 46.6%, and the
resistance rate to all three carbapenems was 45.2%. Conclusion: The carbapenemase enzyme
production rate reached 91.9%. Particularly, the bacteria producing carbapenemase exhibited very high
resistance to carbapenem antibiotics, reflecting that the primary resistance mechanism is the production
of carbapenemase. The study demonstratesa high resistance rate to carbapenemantibiotics (ertapenem,
imipenem, and meropenem) in Klebsiella pneumoniae.

Keywords: Klebsiella pneumoniae, carbapenemresistance, carbapenemase enzyme production.

I. PAT VAN DPE

Dé khang khang sinh cua vi khuan, dic biét 1a Klebsiella pneumoniae, dang tré thanh
thach thtrc nghiém trong di véi sirc khoe cong ddng. Nam 2019, khoang 4,95 triéu trudng
hop tir vong lién quan dén khang khang sinh, va Klebsiella pneumoniae 1a mot trong sau
mam bénh phd bién nhat gay t vong do khang thudc [1]. Ty lé nhiém Klebsiella
pneumoniae dao dong tir 18,8 dén 87,7% & chau A va 5 dén 35% & cac nudc phuong Ty,
dic biét trong bénh vién, noi ty 18 khuan lac & vom hong va duong tiéu hda cao [2].

Klebsiella pneumoniae 1a vi khuan gram &m gay nhiéu bénh nguy hiém nhu nhiém
khuan huyét, viém phdi va nhidm tring duong tiét niéu, dac biét & nhitng ngudi suy giam
mién dich hoic thuong xuyén nhap vién [3], [4]. Viéc sinh enzyme carbapenemase cua
Klebsiella pneumoniae khién cho su khang lai khang sinh nhém carbapenem, maot thudc
khéang sinh quan trong, dang gay ra thach thiic Ion trong diéu tri, véi sy gia tang s6 ca bénh
sau khi st dung rong rai carbapenem [5], [6].

Bénh vién Da khoa Thanh phé Can Tho, 1a mét bénh vién quan trong tai mién Nam
Viét Nam, d6i mat vgi thach thie khong nhé tir khang khang sinh cua vi khuan. Do dé, viéc
xac dinh ty & dé khang carbapenem, ty I¢ sinh enzyme carbapenemase cua Klebsiella
pneumoniae tir cac bénh pham cua bénh nhan nhlem khuan phan lap dugc tai Bénh vien Da
khoa thanh phé Can Tho 1a rat can thiét dé cung cap céi nhin sau sic vé mirc do pho bién
va kha niang khang thudc cua Klebsiella pneumonia, tir d6 gop phan vao viéc phat trién cac
chién lwgc diédu tri hiéu qua hon.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

Cac mau bénh pham duogc xac dinh ¢ nhiém Klebsiella pneumoniae tai Bénh vién
Da khoa Thanh ph6 Can Tho.

- Tiéu chuan chen mau: Mau bénh pham caa bénh nhan khi nhap vién bi nhiém
khuan Klebsiella pneumoniae tai Bénh vién Dakhoa thanh phé Can Tho.

- Tiéu chuin loai trir: Cac mau bénh pham c6 nhiém Klebsiella pneumoniae cua
ciing mot bénh nhan trong céc 1an phan 1ap sau cua dot diéu tri. Mau bénh pham co dong
nhiém Klebsiella pneumoniae va vi sinh vat khéc.
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2.2. Phuwong phap nghién ciru

Nghién ciru duoc tién hanh tir thang 8/2024 dén thang 02/2025 tai Bénh vién Da
khoa thanh phé Can Tho.

- Thiét ké nghién cieu: M0 ta cat ngang.

- Phwong phap chon miu: Chon mau thuantién. Trong thoi gian nghién ctru ching
ti thu thap duoc 73 mau.

- Ngi dung nghién ciru: Dic diém chung ciia d6i tugng nghién cau (loai bénh pham:
dam, nuéc tiéu, mi), mau bénh pham khao sat theo khoa Iam sang (HSTC - CP, ndi tong
hop, ngoai tong hop va khoa khac). Ty 1& sinh enzyme carbapenemase cua Klebsiella
pneumoniae dé khang carbapenem; Ty Ié sinh sinh enzyme carbapenemase theo tan suat xuat
hién cua tirng loai khang sinh, 2 loai khang sinh, 3 loai khang sinh carbapenem (ertapenem,
imipenem, meropenem). Ty 1& dé khang carbapenem cua vi khuan Klebsiella pneumonia,
bao gom ty Ié d& khang chung va ty & dé khang duoc ghi nhan theo tan suat xuat hién ting
loai khéng sinh, 2 loai khang sinh, 3 loai khang sinh carbapenem thyc nghiém.

- Quy trinh: Vi khuan Klebsiella pneumoniae trong mau bénh pham dwgc phan lap,
dinh danh va lam khang sinh d4 bang hé théng tu dong Vitek 2 Compact tai Bénh vién Da khoa
Thanh phé Can Tho dé xac dinh ty 16 dé khang khang sinh nhém carbapenem (ertapenem,
imipenem meropenem). Nhitng chung vi khuan K. pneumoniae dé khang carbapenem duoc
tién hanh xac dinh kha nang sinh enzyme carbapenemase cua bang phuong phép bét hoat
carbapenemase cai tién (mCI M) [3], tai B6 mon vi sinh Truong Pai hoc Y Duoc Can Tho.

- Thu thap xir ly sé liéu: Thu thap céc thong tin can thiét bang phiéu thu thap s6
liéu va sau d6 nhap vao phan mém Microsoft Excel 365 ciing nhu phan tich bang phin mém
théng ké SPSS phién ban 26.0, dam bao tinh chinh xac va hiéu qua.

- Pao dirc trong nghién ciru: Nghién ciru da duoc Hoi dong dao duc trong nghién
ctu Y sinh cia Truong Pai hoc Y Dugc Can Tho xem xét va chap thuan theo sb
24.443.HV/PCT-HDDD ngay 28/06/2024.

I11. KET QUA NGHIEN CUU

3.1. Pic diém cia déi twong nghién cieu
Pic diém phan bd miu bénh pham caa bénh nhan nhiém khuan tai cac khoa diéu tri:
Khoa hoi strc tich cuc - chong doc co so r’nﬁu’ bénh pham cua bénh nhan nhiém Klebsiella
pneumoniae cao nhat (50,7%); khoa noi tict xep thir hai (19,2%); Cac khoa ngoai than - tict
ni¢u va phau thuat - gy mé hoi suc ¢6 s6 mau bénh pham ctaa bénh nhan twong dwong nhau
(8,2%); noi tong hop chiem (6,8%); ngoai long nguc chiem (2,7%).
Bang 1. Ty 1é c4c loai bénh pham phan lap duoc Klebsiella pneumoniae (n=73)

Loai bénh pham Tan so (n) Ty 1€ (%)
Pam 39 53,4
Nudc ticu 13 17,8
Mu 21 28,8
Tong 73 100,0

Nhan xét: Loai bénh pham dam c6 s6 luong cao nhét voi 39 mau (53,4%) tong so.
Mu ding thir hai véi 21 mau (28,8%). Nudc tieu ¢o 13 mau (17,8%).

207




TAP CHi Y DU'QC HOC CAN THO - SO 88/2025

3.2. Ty Ié sinh enzyme carbapenemase cia Klebsiella pneumoniae dé khang
carbapenem trén mau bénh pham caa bénh nhan nhiém khuan phan lap dwec

100 91,9%

50
2,7% 5,4%
0 —
Carbapenemase (+) & Carbapenemase (-) B Khong xac dinh

Biéu d6 1. Ty 1é sinh enzyme carbapenemase cua Klebsiella pneumoniae dé khang
carbapenem (n=37).
Nhan xét: Nhém méau dé khang carbapenem c6 sinh enzyme carbapenemase chiém
91,9%, 2,7% khong sinh enzyme carbapenemase, 5,4% khong xac dinh.

Bang 2. Ty 1¢ sinh enzyme carbapenemase va dé khang ertapenem, imipenem, meropenem
cua K. pneumonia (n=37)

i Carbapenemase (+) Carbap(eil emase Khong xac dinh
béc diém Tansd | Tylé | Tanso | Ty1é | Tansd | Ty Ié
(n) (%) (n) ) | () (%0)
DPé khang Ertapenem 33 91,7 1 2,8 2 5,6
D¢ khang Imipenem 33 94,3 0 0,0 2 5,7
Dé khang Meropenem 34 97,1 0 0,0 1 2,9
D¢ khang Ertapenem + Imipenem 32 94,1 0 0,0 2 5,9
DPé khang Ertapenem + Meropenem 33 97,1 0 0,0 1 2,9
B¢ khang Imipenem + Meropenem 33 97,1 0 0,0 1 2.9
Pé khang Ertapenem + Imipenem + 39 97.0 0 0.0 1 3.0
Meropenem

Nhan xét: Vi khuan Klebsiella pneumoniae sinh enzyme carbapenemase dé khang
rat cao véi cac khang sinh nhom carbapenem (91,7%-97,1%). Nhom khong xac dinh
carbapenemase co0 ty I¢ khang thuoc thap (2,9%-5,9%).

3.3. Pé khang carbapenem cia Klebsiella pneumonia

O Pé khang
403 % Carbapenem

B Nhay cam voi
Carbapenem

Bi¢u d6 2. Ty 1¢ dé khang carbapenem cila K. pneumonia
(n=73).

Nhan xét: Ty 1& vi khuan Klebsiella pneumoniae dé khang carbapenem chiém
50,7%, c6 49,3% ghi nhan nhay cam véi carbapenem.
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Bang 3. Ty lé dé khang ertapenem, imipenem, meropenem (n=73)

Dic diém | Tinsb(n) [Tyl (%)
D¢ khang 1 loai
Dé khang Ertapenem 36 49,3
D¢ khang Imipenem 35 47,9
Pé khdng Meropenem 35 47,9
D¢ khang 2 loai
Dé khang Ertapenem + Imipenem 34 46,6
D¢ khang Ertapenem + Meropenem 34 46,6
Dé khang Imipenem + Meropenem 34 46,6
D¢ khang 3 loai
Dé khang Ertapenem + Imipenem + Meropenem | 33 | 45,2

Nhan xét: Ty 1é d& khang cac loai khang sinh riéng Ié cho thay mic d6 dé khang
trung binh, véi ty 1¢ dé khang ertapenem dat 49,3%, dé khang imipenem va dé khang
meropenem déu dat 47,9%. Khi xét dén cac truong hop dé khang phéi hop giira hai loai
khéng sinh, tat ca déu cung chiém ty 1 46,6%. Ngoai ra, khi xem xét trudng hop dé khang
ba loai khang sinh ty I¢ ghi nhan la 45,2%.

IV. BAN LUAN

4.1. Ty I¢ sinh enzyme carbapenemase ciia vi khuan Klebsiella pneumonia dé khang
carbapenem
Két qua nghién ciru cia ching toi cho thay ty 1é vi khuan sinh enzyme carbapenemase
rat cao trong nhdm mau. Cu thé, trong nhém nghién ciru caa ching toi, 6 34 mau bénh pham
c6 chtra vi khuan klebsiella pneumoniae sinh enzyme carbapenemase (chiém 94,9%), 1 mau
bénh pham (2,7%) khong sinh enzyme carbapenemase va 2 mau bénh pham (5,4%) c6 tinh
trang khong xac dinh. Ty ¢ sinh enzyme carbapenemase trong nghién ctru caa ching toi rat
cao, diéu ndy phan anh tinh trang khang carbapenem nghiém trong trong nhémvi khuan nghién
ctru. So véi cac nghién ciru trude ddy, két qua cua ching toi ¢6 sy khac biét rd rét. Trong
nghién ctru cua Bhaskar B.H, ty 1& nay 1a 66% [7], thap hon so v&i két qua caa ching tdi. Su
chénh léch nay c6 thé phan &nh su khac biét trong mau bénh pham caa bénh nhan, khu vuc
nghién ctru, hoic thoi gian nghién ciru, cling nhu nhitng yéu té dich t& hoc hoic phuong phép
nghién ctiru khac nhau. Bén canh d6, trong nghién ctru ciia Tran Phi Vinh va cong su, ty 18 vi
khuan sinh enzyme carbapenemase 14 13,8% [8], cling thap hon rat nhiéu so voi két qua cua
ching t6i. Nhitng su khac biét nay cho thay tinh trang khang carbapenem do sinh enzyme
carbapenemase c6 thé thay ddi theo khu vuirc nghién ciru va thai gian, va can duoc theo doi
chit ch& dé hiéu 16 hon vé xu hudng va dic diém khang thudc trong cac cong ddng khac nhau.
Phan Ién céc chung vi khuan dé khang carbapenem trong nghién ctru déu san sinh
enzyme carbapenemase (91,7% - 97%), ddy la co ché chinh giup ching khang lai cac thudc
carbapenem nhu ertapenem, imipenem va meropenem. Mot so it truong hop khong sinh
hodc khong xac dinh duoc carbapenemase. Két qua nay nhan manh mic do nguy hiém cua
cac chung vi khUan khang carbapenem va sy can thiét phai tiép tuc nghién ctu, kiém soét
ciing nhu phat trién cac chién lugc diéu tri mai dé déi pho vai ching.

4.2. Ty I¢ @é khang carbapenem cia vi khuan Klebsiella pneumonia

Trong nghién cau cua ching toi ghi nhan ty I¢ dé khang ertapenem la 49,3%, két
qua nghién ciru cua chung t6i kha trong déng so véi két qua cia Nguyén Chi Nguyén va
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cong su ghi nhan ty 1é dé khang ertapenem 1a 49% [9]. Tuy nhién, ty I ndy lai cao hon so
v6i nghién cau caa Lé Cong Trir va cong su ghi nhan ty & dé khang ertapenem 1a 40,3%
[10]. B4i v6i dé khang imipenem, ty 1& dé khang trong nghién ctu cua ching toi 1a 47,9%,
cao hon so véi ty Ié 43,2% ma Nguyén Chi Nguyén va cong su da ghi nhan [9] va ciing cao
hon nghién ciru cua L& Cong Trir va cong su, noi ty 1¢ dé khéng imipenem chi dat 35,9%
[10]. Vé d& khéang meropenem, két qua nghién cuu cua chung tdi ghi nhan ty & dé khang
meropenem 1a 47,9%. Két qua nay cho thay xu hudng gia ting khang thudc carbapenem,
phan &nh sy nghiém trong cua tinh trang dé khang khang sinh.

V. KET LUAN

Két qua nghién ctu cho thdy ty 16 dé khang carbapenem két hop giita hai loai khang
sinh chiém 46,6%. Dic biét, ty 1é sinh enzyme carbapenemase trong nhém vi khuan dé
khéng carbapenem chiém dén 91,9%, cho thay carbapenemase 1a co ché chu yéu gay khang
thude. Bé khang khang sinh tirng loai carbapenem (ertapenem, imipenem, meropenem) cia
Klebsiella pneumoniae chiém 49,3-47,9%, véi ty 1é dé khang ertapenem 1a 49,3%, dé khang
imipenem va dé khang meropenem déu la 47,9%.
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