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TOM TAT

Dt vin dé: Klebsiella pneumoniae khang carbapenem (! CRKP) dang néi lén nhw mét moi
de doa I6n trong kiém sodt nhiém khudn bénh vién va diéu tri lam sang. Sw gia tang ciia cdc ching
Vi khuan sinh carbapenemase khong chi lam suy giam hiéu lyc ciia nhom khang sinh duoc xem la

“tuyén phong thii cudi ciing”, ma con gdy khé khan trong liwa chon phdac do diéu tri va lam ting
gdnh ndng y té. Muc tiéu nghién cvru: 1. Xac dinh 11 ¢ sinh carbapenemase cua vi khudn Klebsiella
pneumoniae va mot $6 yéu to lién quan; 2. Xac dinh ti 1¢ dé khang khang sinh ciia cdc ching vi
khudn Klebsiella pneumoniae. Déi twong va phwong phdp nghién citu: 57 chung Klebsiella
pneumoniae dwoc phan Idp, dinh danh, thwe hién khang sinh do bang may khdng sinh do ti dong.
Phat hién vi khudn sinh men carbapenemase bang ky thudt irc ché khdang sinh carbapenem cdi tién
(mCIM) va xdc dinh cdc yéu té lién quan. Két qua: Ti Ié sinh carbapenemase trong cdc ching CRKP
la 63,2% (36/57). Sw sinh carbapenemase cé lién quan y nghia thong ké véi gidi tinh nam (p =
0,043) va bénh pham dam (p = 0,020). Nhém CRKP dé khdng tuyét doi (100%) véi ampicillin,
cefotaxime va dé khéang rit cao (> 86%) véi cdc khdng sinh nhém carbapenem, fluoroquinolone. Ti
1é dé khdng ciia nhém CRKP cao hon ¢é ¥ nghia thong ké so véi nhém non-CRKP & hau hét cdc
khang sinh thu nghiém (p < 0,001). Két lugn: Cdc ching Klebsiella pneumoniae sinh
carbapenemase o i I¢ khang khang sinh rdt cao, khdng dinh tinh cdp thiét cia viéc ting cuong
gidm sat, dp dung bién phdp kiém sodt nhiém khudn chdt ché va sir dung khéng sinh hop 1y nham
han ché suw lan rong cia vi khuan da khéang.

Tir khéa: Klebsiella pneumoniae, CPKP, dé khing khdng sinh, carbapenemase.
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Background: Carbapenem-resistant Klebsiella pneumoniae (CRKP) has emerged as a
major threat to hospital infection control and clinical treatment. The increasing prevalence of
carbapenemase producing strains not only undermines the effectiveness of carbapenems - the “last
line of defense” antibiotics, but also complicates therapeutic decision making and increases the
healthcare burden. Objectives: 1. To determine the prevalence of carbapenemase-producing
Klebsiella pneumoniae and associated factors. 2. To determine the antibiotic resistance rates of
Klebsiella pneumoniae strains. Materials and methods: A total of 57 Klebsiella pneumoniae isolates
were collected, identified, and subjected to antimicrobial susceptibility testing using an automated
system. Carbapenemase production was detected by the modified carbapenem inactivation method
(mCIM), and associated factors were analyzed. Results: The prevalence of carbapenemase production
among CRKP isolates was 63.2% (36/57). Carbapenemase production was significantly associated
with male gender (p = 0.043) and sputum specimens (p = 0.020). The CRKP group exhibited absolute
resistance (100%) to ampicillin and cefotaxime, along with extremely high resistance (> 86%) to
carbapenems and fluoroquinolones. The resistance rates in the CRKP group were significantly higher
than those in the non-CRKP group for most of the tested antibiotics (p < 0.001). Conclusions:
Carbapenemase-producing Klebsiella pneumoniae strains demonstrated extremely high antibiotic
resistance rates, underscoring the urgent need for enhanced surveillance, strict infection control
measures, and rational antibiotic use to limit the spread of multidrug-resistant pathogens.

Keywords: Klebsiella pneumoniae, CPKP, antimicrobial resistance, carbapenemase.

I. PAT VAN PE

Trong nhimg ndm gan day, sy gia ting nhanh chong cua cac chung vi khuan Gram
am da khang thudc da tro thanh thach thirc nghiém trong d6i véi y té toan cau, ca trong diéu
tri 14m sang 13n kiém soat nhiém khudn bénh vién [1], [2]. Theo WHO, céc loai vi khudn
thudc ho Enterobacteriaceae dé khang cephalosporin phd rong, trong do c6 Klebsiella
pneumoniae dugc xép hang dau trong danh sach cac chung vi khuan khang thube nguy hiém
nhit [3]. Klebsiella pneumoniae gy nhiéu bénh nguy hiém nhu nhiém khuan huyet viém
phdi va nhiém tring duong tiét niéu, dic biét ¢ nhimg nguoi suy giam mién dich hodc
thuong Xuyén nhép vién [4], [5].

Su xuat hién cua cac chung Klebsiella pneumoniae sinh carbapenemase dan den truc
tiép 1am mat hiéu luc ciia nhom carbapenem, von duoc xem 14 ¢ tuyen phong thi cubi ciing”
trong diéu tri [6], [7]. Diéu nay khong chi lam giam hiéu qua diéu tri ma con dan téi ti 18 tir
vong va ganh nang kinh té cao.

Viéc khao sat dic diém khéng khéang sinh va xac dinh ti I¢ sinh carbapenemase cua
Klebsiella pneumoniae tai timg bénh vién c6 y nghia thiét thuc. Py khong chi 1a co s& dé
trién khai bién phap kiém soat nhiém khuan, ma con hd tro bac si 1am sang liya chon phac
d6 diéu tri hop 1y, han ché tdi da su lan rong cia vi khuan khang thude [7], [8]. Xuat phat
tir thye tién do, chiing t6i thyc hién d& tai: “Nghién ctru dic diém khang khang sinh va kha
nang sinh carbapenemase cua vi khuén Klebsiella pneumoniae tai Bénh vién Da khoa Thanh
phé Can Tho ndm 2024 - 2025 véi cac muyc tiéu: 1) Xac dinh ti 16 sinh carbapenemase cua
Klebsiella pneumoniae va mot s6 yéu t6 lién quan; 2) Xéc dinh ti 1¢ dé khang khang sinh
cua Klebsiella pneumoniae.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru

Bénh nhan nhiém céc chung Klebsiella pneumoniae khang it nhét 1 loai khang sinh
nhom carbapenem tai Bénh vién Pa Khoa Thanh Pho Can Tho tir thang 01/2025 - 12/2025.
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- Tiéu chuin chon miu: Céac chung Klebsiella pneumoniae khang it nhit 1 khang
sinh nhém carbapenem dwoc phan lap tir caic mau bénh phdm ciia bénh nhan dong y tham
gia nghién cuu.

- Tiéu chuén loai trir miu: Cac chung Klebsiella pneumoniae dugc phan 1ap lan
sau trén cung mdt bénh nhan trong cung mot dot diéu tri.

2.2. Phwong phap nghién ciru

- Thiét ké nghién ciru: Nghién ctru mé ta cit ngang.

- Thoi gian nghién ctru: Tu thang 01/2025 - 12/2025.

- Cé& mau: Ap dung cong thirc
212_ aP(1-P)

2

n= d2

Trong do:

n: C& mau nghién ciru tdi thidu can phai co;

Z: Hé sb tin cdy ¢ murc xac suat 95% véi o = 0,05 tuong duong v6i Z = 1,96;

p: Ti 18 vi khuén Klebsiella pneumoniae khang carbapenem theo co ché sinh enzym
carbapenemase trong nghién ctru cua tac gia Wang Q. va cong sur 1a 90,2% [8]. Vay chon p =0,902;

d: Sai s6 cho phép v&i d = 10% x p. Vay chon d = 0,0902.

Tir cong thie trén, thay cac gia tri twong (mg vao cong thirc ta ¢6 ¢& mau tbi thiéu
can c6 dé nghién ciru 1a 42 mau.

Trén thyc té chung toi thu thép dugc 57 mau.

- Phwong phap chon miu: Chon mau thuén tién, bénh nhén va chung vi khuan thoa
tiéu chudn s& duoc chon cho dén khi du ¢& mau cin nghién ciru.

- N§i dung nghién ciru:

+ Xéc dinh vi khuin phan 1ap dugc 1a Klebsiella pneumoniae va thyc hién khang
sinh d6 bang phuong phap do ndng do trc ché tdi thiéu (MIC) ctia cac khang sinh bang hé
thong may dinh danh va khang sinh d6 ty dong VITEK 2 Compact [9];

+ Xac dinh vi khuén Klebsiella pneumoniae sinh carbapenemase bang k§y thuat tc
ché carbapenemase cai tién (mCIM) theo huéng dan cua CLSI[10];

- Phuwong phap thu thap mau: Viéc thu thap mau bénh pham nudi ciy phan lap,
dinh danh vi khuén, thyc hién khang sinh d6 trén may khang sinh do tu dong va phat hién
vi khuan Klebsiella pneumoniae sinh carbapenemase bang k¥ thuat rc ché khang sinh
carbapenem cai tién (mCIM) duogc thuc hién tai Khoa Xét nghiém Vi sinh Bénh vién Da
khoa Thanh phé Can Tho.

- Phuwong phap xir 1y va phén tich s0 liéu: Thu thap cac thong tin can thiét bang
phiéu thu thap so liéu va sau d6 nhép vao phan mém Microsoft Excel 2023 cing nhu phan
tich bang phan mém thdng ké SPSS 22.0, dam bao tinh chinh xac va hiéu qua. O ndi dung
thong ké mo ta, tat ca cac bién sé dugc chiing toi thu thap s& tinh bang tan s6 va ti 18 voi
khoang tin cdy 95%. O noi dung thdng ké phan tich, chung t6i dung phép kiém chi binh
phuong hodc phép kiém Fisher’s Exact.

- Pao dirc trong nghién ctru: Nghién ciru da dugc thong qua Hoi dong Pao dic
trong nghién ctru y sinh hoc Truong Pai hoc Y Dugc Can Tho, ma s phiéu chép thuan
24.081.SV/PCT-HDDD ngay 09/11/2024.
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III. KET QUA NGHIEN CUU

3.1. Ti 1€ sinh carbapenemase cta Klebsiella pneumoniae va mot so6 yéu to lién quan

O Carbapenemase (+)  # Carbapenemase (-)

Biéu db 1. Ti 1¢ sinh carbapenemase ctia Klebsiella pneumoniae khang
it nhat mdt loai khang sinh nhom carbapenem

Nhan xét: Trong s6 cac ching Klebsiella pneumoniae khang it nhat mot loai khang
sinh nhom carbapenem, ghi nhan 63,2% (36/57) chung c6 kha nang sinh carbapenemase.

Bang 1. Mot s6 yéu t lién quan dén kha ning sinh carbapenemase & CRKP (n = 57)

Klebsiella pneumoniae
Pic didm CarbaIZiI)lemase Carbap(?;lemase OR 95% CI P
n (%) n (%)
Gi6i | Nam 22 (75,9) 7(24,1) 1,017 -
tinh | Nit 14 (50,0) 14 (50,0) 3,143 9,709 | %043
< 40 tudi 0(0) 1 (100) - -
Tubi | 40 - 60 tudi 11 (73,3) 4 (26,7) 0,568 02’105946' 0,331*
> 60 tudi 25(61,0) 16 (39,0) - -
Pam 23 (79,3) 6 (20,7) 0,391 01’05437'
Bénh ;
" . 0,485- | 0,020
phim | Mu 7(38,9) 11 (61,1) 2357 | |1 452
Nudc tiéu 6 (60,0) 4 (40,0) - -
Khoa Hoi 0,052 -
Khoa | st tich cuc 19 (76,0) 6 (24,0) 0,226 0,981
diéu N 0,111- | 0,120
i Khoa Noi 12 (60,0) 8 (40,0) 0,476 3,040
| Khoa Ngoai 51,7 7 (58,3) - -
Kiém dinh Chi-Square.

*Kiém dinh Fisher.

Nhan xét: Trong cac yéu td khao sat, gi6i tinh va loai bénh pham 14 hai yéu té ghi
nhan mdi lién quan dang ké dén tinh trang sinh carbapenemase ctia Klebsiella pneumoniae.
Nam gidi c6 xu huéng nhiém ching vi khuan nay cao hon nit gioi gip 3 lan (p = 0,043).
Bén canh d6, chiing vi khuan nay dugc phan lap chu yéu tir bénh pham dam 79,3% (23/57)
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mau, khac biét c6 ¥ nghia thdng ké so voi cac bénh pham mu va nuée tleu (p = 0,02). Mat
khac, chung t61 chua ghi nhan sy khac biét c6 y nghia thong ké cac yéu td vé nhom tudi va
khoa diéu tri trong nghién ciru nay.

3.2. Ti 1¢ dé khang khang sinh ciia CRKP
Bang 2. Ti 1 d& khang khang sinh ciia CRKP (n = 57)

Klebsiella pneumoniae
Khéng sinh Carbapenemase (+) Carbapenemase (-)
n (%) n (%)
Ampicillin 36 (100) 21 (100)
Piperacillin/Tazobactam 339L,7) 6 (28,6)
Cefotaxime 36 (100) 13 (61,9)
Ceftazidime 35(97,2) 9(42,9)
Ertapenem 339L7) 5(23,8)
Imipenem 34 (94,4 4 (19,0)
Meropenem 31 (86,1) 3(14,3)
Ciprofloxacin 34 (944) 12 (57,1)
Trimethoprim/Sulfamethoxazole 29 (80,6) 10 (47,6)

Nhan xét: Ti 1& cac chung vi khuan Klebsiella pneumoniae sinh carbapenemase dé
khang v6i Ampicillin va Cefotaxime 1a tuyét d6i (100%). Pong thoi ti 1¢ cac ching vi khuan
nay d& khang voi Piperacillin/Tazobactam, Cefotaxime, Ceftazidime, Ertapenem,
Imipenem, Meropenem, Ciprofloxacin va Trimethoprim/Sulfamethoxazole déu cao hon 15
rét so voi nhom khong sinh carbapenemase.

IV. BAN LUAN

4.1. Tilé sinh carbapenemase ciia Klebsiella pneumoniae va mgt so yéu to lién quan

Trong nghién ctru cua ching 61, ti 1 Klebsiella pneumomae sinh carbapenemase
chiém 63,2% (36/57) trong téng sb cac ching Klebsiella pneumoniae khang carbapenem.
Két qua nay cho thiy mac du sinh carbapenemase la co ché quan trong nhit, nhung van con
36,8% s6 ching CRKP khang thudc thong qua cac co ché khac. Diéu nay c6 thé 1a hé qua
cua sy két hop giira viéc sinh p-lactamase pho rong (ESBL), AmpC kém theo sy mat hoic
giam tinh thim ctia kénh porin mang ngoai.

Nghién ctru ghi nhén gi6i tinh nam chiém da s6 v6i 75,9% va 1a yéu t6 lién quan c6
¥ nghia thong ké voi tinh trang nhiém chung vi khuan nay (p = 0,043). Ti 1& nam gi¢i nhiém
ching vi khuan nay ciing chiém da s6 trong cac nghién ciru cta tac gia Tran Pha Vinh va
cong su (2021 - 2022) tai Bénh vién Pa khoa Trung uvong Can Tho [11] voi 58,0% va tac
gia Shuqing Wang va cong sy (2018 - 2022) tai mot bénh vién mién Béc Trung Qudc [8]
v6i ti 16 nam gidi chiém 60,0%. Mic di nhom bénh nhén trén 60 tudi chiém ti 1&¢ nhiém wu
the (61,0%), nhung ching t61 chura ghi nhan sy khac biét c6 ¥ nghia théng ké vé& do tudi (p = 0,331).
Két qua nay cing tuong dong voi nghién clru cua tac gia Tran Phu Vinh va cong su [11] v6i
do tudi trung binh kha cao 1a 63,5 tudi va tac gia Nguyén Puc Quynh va cong sy [7] voi
58,2 tuodi.

Loai bénh phém c6 mdi lién quan chat ch€ vai ti I¢ sinh carbapenemase (p = 0,020),
trong d6 vi khuan cha yéu dugc phan 1ap tir mau dam véi 79,3%. Két qua nay phi hop voi
quan sat cia tac gia Tran Phu Vinh va cong su [11] khi bénh pham dam chiém ti 1¢ cao nhét
v6i 63,4%. Dbi véi khoa diéu tri, chung t6i ghi nhan ti 16 CPKP tai Khoa Hoi sic tich cuc
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1a cao nhét v6i 76,0% nhung su khac biét ndy chwa ghi nhan y nghia thong ké (p =0, ,120).
Tuong tu, tac gia Shuqing Wang va cong su [8] cling xac dinh mdi truong ICU 1a nguon lay
nhiém chinh vé&i 48,9%, va day ciing 1a don vi nghién ctru tap trung cia tac gia Nguyén Puc
Quynh va cong su [7].

Tinh trang tap trung cao cac ching CPKP & nam gidi cao tudi, tai Khoa Hdi strc tich
cuc va trong bénh phiam dudng hoé hip lién quan chit ché dén co ché bénh sinh cua
Klebsiella pneumoniae. Pay 1a tac nhan hang dau gdy nhiém khuén bénh vién, dic biét 1a
viém phéi lién quan théd may. Viéc thuc hién céc thu thuat xam 14n nhu dat éng ndi khi quan,
thd may,... lam pha vd hang rao bao v¢ ty nhién, tao diéu kién cho vi khuén xam nhép.

4.2. Ti 1¢ dé khang khang sinh cia Klebsiella pneumoniae

Két qua nghién ciru cua chung t61 cho théy tinh trang dé khang khang sinh cua cac
chung CRKP dang & mirc rat nghiém trong. Ti 1¢ dé khang tuyét ddi (100%) véi ampicillin
va cefotaxime. Dic biét, mirc do dé khang véi cac khang sinh chu lyc khac cling ¢ mirc rat
cao, cu thé 13 i imipenem (94,4%), ertapenem (91,7%), meropenem (86,1%) va ciprofloxacin
(94,4%). Két qua phan tich cho thay ti 1& dé khang ciia nhém CRKP co carbapenemase
dwong tinh cao hon rd rét so véi nhém CRKP ¢ carbapenemase 4m tinh ¢ hau hét cac
khéng sinh thur nghiém.

So sanh voi cac nghién ctru khac, tac gia Lé Cong Tru va cong su (2019) nghién clru
tai Bénh vién Pa khoa Trung wong Can Tho [12] ciing ghi nhan ti 1¢ khang cao nhét voi
ampicillin (97,4%), tuy nhién mic d§ khang carbapenem chi & muc trung binh tr 35,9%
dén 40,3%. Su khac biét vé ti 1é khéng carbapenem gitra hai thoi diém nghién curu tai Can
Tho cho thiy xu hudng gia ting dé khang nhanh chong ciia vi khudn nay theo thoi gian.
Twong ddng vai két qua cua ching toi, tac gia Tran Pha Vinh va cong su [11] béo céo ti 18
khéng voi nhom f-lactam 1a 100% va nhom quinolone 1a 96%.

Viéc vi khuan s hitu cac gen khang thudc, thiic ddy vi khuan phat trién co ché tiét
carbapenemase dé vo hiéu hoa cac khang sinh "tuyén phong thu cudi cing". Ap luc chon
loc khang sinh manh mé trong méi truong bénh vién, diac biét 1a tai cac Khoa Hdi strc tich
cuc, cung vai viée thye hién cac thu thuat xam lan da tao diéu kién cho cac chung da khang
khu tra va lan rong, dan dén ti 18 khéang thudc rat cao va kho khin trong diéu tri.

V.KET LUAN

Qua nghién ctru tai Bénh vién Pa khoa Thanh phé Can Tho, chung t6i ghi nhan ti 1€
vi khuén Klebsiella pneumoniae khang carbapenem (CRKP) c6 carbapenemase duong tinh
14 63,2%. Két qua thong ké cho thay nam gigi va bénh pham dam 12 hai yéu t6 c6 lién quan
dén tinh trang sinh enzyme nay. Vé mirc do khang thuoc cac ching CRKP dé khang tuyét
d6i voi ampicillin va cefotaxime, ddng thoi dé khang rat cao véi cac khang sinh chi lyc nhu
nhom carbapenem, ceftazidime va ciprofloxacin. Pang chi v, ti 18 va nguy co dé khang &
chung Klebsiella pneumoniae sinh carbapenemase cao vuot trgi so véi nhom khong sinh
carbapenemase, dat ra thach thic 16n trong viéc lya chon phac dd diéu tri 1am sang hi¢u
qua.
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LOI CAM ON

Nhom nghién ctru xin chan thanh cam on Truong Pai hoc Y Duoc Can Tho da hd

trg kinh phi thuc hién dé tai theo Quyét dinh giao thuc hién s6 4618/QD-DHYDCT ngay
17 thang 12 nam 2024 cua Truong Pai hoc Y Dugc Can Tho.
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