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Tém tit

Muc tiéu: Xac dinh ty 1€ va phan tich xu huéng khang khang sinh cta cac
chung Klebsiella pneumoniae (K. pneumoniae) phan 1ap tai Bénh vién Quéan y
103. Phwong phdp nghién ciru: Nghién ctu mo ta cat ngang cic ching
K. pneumoniae phan 1ap tir cac loai bénh phélm ctia bénh nhan diéu tri tai Bénh
vién Quén y 103 giai doan 2020 - 2022. LAy bénh pham, phan lap vi khuan theo
huéng din cia WHO. Thyc hién khang sinh do theo hudng dan cua Vién cac
Tiéu chuan vé Lam sang va Xét nghiém (Clinical and Laboratory Standards
Institute - CLSI). Phan tich mirc d6 khang khang sinh, mitc do da khang bang
phan mém Whonet2020; danh gia xu huéng bang Cohran-armitage trend test (Z, p).
Két qua: Tong s vi khuan K. pneumoniae phan lap dugc 1a 702 ching.
K. pneumoniae khang > 50% v&i hau hét cac loai khang sinh thir nghiém, bao
gom: SXT (68,9%), NOR (68,77%), CIP (73,53%), CTX (69,97%), CAZ
(69,13%), FEP (63,95%), AMC (67,58%). K. pneumoniae c6 xu huéng khang
tang dan theo thoi gian v6i MEM, IMP, AN (p < 0,05). K. pneumoniae khang
IMP tr 53,99% (2020) - 65,57% (2022); MEM tur 56,08% (2020) - 68,38%
(2022); AN tu 9,58% (2020) - 29,13% (2022). K. pneumoniae c6 xu hudng lam
ting ty 16 MDR; XDR; PDR trong sudt giai doan nghién ctru. C6 sy chuyén dich
kiéu vi khuin XDR thay thé cac vi khuan MDR thong thuong. Két ludn: K.
pneumoniae c6 ty 1& khang cao v6i da sb cac khang sinh thtr nghiém va dang c6
xu huéng gia ting tinh khang nhanh chéng. Can cha y thuc hién chit ché cong
tac quan 1y va str dung khang sinh véi vi khuan nay.

T khéa: Klebsiella pneumoniae; Khang khang sinh; Vi khuan da khang
(MDR); Vi khuan khang mé rong (XDR); Vi khuan toan khang (PDR).
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STUDY ON THE ANTIBIOTIC RESISTANCE LEVEL OF
KLEBSIELLA PNEUMONIAE ISOLATED FROM PATIENTS TREATED
AT MILITARY HOSPITAL 103 (2020 - 2022)

Abstract

Objectives: To determine the rate and analyze the antibiotic resistance trend of
Klebsiella pneumoniae (K. pneumoniae) isolated at Military Hospital 103.
Methods: A cross-sectional descriptive study was conducted on K. pneumoniae
strains isolated from patients treated at Military Hospital 103 from 2020 to 2022.
Specimens were collected, and bacteria were isolated according to WHO
guidelines. Antibiotic susceptibility testing according to Clinical and Laboratory
Standards Institute (CLSI) guidelines. Analyzing antibiotic resistance and multi-
resistance levels using Whonet2020 software; evaluating trends using the
Cohran-Armitage trend test (Z, p). The recommended level of statistical
significance is p < 0.05. Results: The total number of K. pneumoniae isolated
was 702 strains. K. pneumoniae 1s > 50% resistant to most antibiotics tested,
including SXT (68.9%), NOR (68.77%), CIP (73.53%), CTX (69.97%), CAZ
(69.13%), FEP (63.95%), and AMC (67.58%). K. pneumoniae resistance
increased with MEM, IMP, and AN (p < 0.05). K. pneumoniae resistance to IMP
from 53.99% (2020) - 65.57% (2022), MEM 56.08% (2020) to 68.38% (2022),
AN 9.58% (2020) - 29.13% (2022). K. pneumoniae tended to increase the rate of
MDR, XDR, and PDR throughout the study period. There was a shift in the type
of XDR bacteria replacing conventional MDR bacteria. Conclusion:
K. pneumoniae has high resistance rates to most tested antibiotics and is rapidly
evolving. Attention should be paid to strictly implementing the management and

use of antibiotics with this bacteria.

Keywords: Klebsiella pneumoniae; Antibiotic resistance; Multi-drug

resistance (MDR); Extensive drug resistance (XDR); Pan drug resistance (PDR).
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PAT VAN DE

K. pneumoniae dugc biét dén 1a mot
trong nhirng cin nguyén giy ra nhiém
trung bénh vién dién hinh. Vi khuin
nay c6 thé giy ra nhiéu loai nhiém
khuan nhu nhiém khuan hé hip, nhiém
khuan huyét, 4p xe gan va nhiém
khuan tiét niéu [1]. Bén canh do,
viéc tiép nhan thuong xuyén cac gene
chtrc niang théng qua cac thanh phan
di dong da lam tang kha ning khang
thudc va doc luc cua K. pneumoniae
[2]. Tir khi duwoc phat hién cho dén nay,
K. pneumoniae v61 doc tinh va kha
ning da khang thudc cia né da 1a moi
de doa trén toan cau. T chic Y té Thé
gidéi (WHO) da liét ké K. pneumoniae
vao danh sach vi khuan khang thubc
can uu tién nghién ctru va san xuit cac
loai khang sinh méi dé diéu tri [3].
Trudc thyc trang trén, dé xac dinh
tinh hinh khang khang sinh cua
K. pneumoniae tai Bénh vién Quan y
103, nham hd tro cho viéc quan ly
va chién luwoc st dung khang sinh
phu hop, ngan chin sy lan tran cua
vi khuan da khang, ching toi tién
hanh nghién ciru nham: Xdc dinh ty 1é
va phan tich xu huong khang khdng
sinh cua K. pneumoniae giai doan

2020 - 2022.
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POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong nghién ctru

Céc chung K. pneumoniae phan lap
duoc tir cac loai bénh phém cua bénh
nhan diéu tri tai Bénh vién Quan y 103
trong thoi gian tor ngay 01/01/2020 -
31/12/2022.

2. Phwong phap nghién ctru

* Thiét ké nghién ciru: Nghién ciu
mo ta cit ngang.

* C& mdu nghién ciru: Toan bd cac
chiung K. pneumoniae phan 13ap dugc
trong giai doan nghién ctru.

* Ky thudt nghién ciru:

Pinh danh vi khuan va lam khang
sinh do: Pinh danh vi khuan bang hé
thong ty dong Vitek 2 - Compact. Xac
dinh mic d6 khang thubc cia cac
chiung K. pneumoniae trén may tu
dong Vitek 2 - Compact, st dung
25922,
P aeruginosa 27853. Két qua duoc

ching chuan 1a E.  coli
phién giai theo khuyén cdo cua CLSI
[4], thuc hién tai Khoa Vi sinh, Bénh
vién Quan y 103.

* Xir Iy 56 liéu: Nhap liéu va xir 1y
s6 liéu bang Microsoft Excel. Phan tich
murc do khang khang sinh, mtc do da
khang bang phin mém WHONET
2020; so sanh cac ty 1& (%, p); danh gia
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xu huéng bang Cohran-armitage trend
test (Z, p). Mutrc khac biét c6 y nghia
théng ké dugc dé nghi 1a p < 0,05.

3. Dao dirc nghién ciru

Nghién ctru dugc thong qua Hoi
déng Dao duc theo Quyét dinh s
2575/Qb-HVQY ngay 30/6/2023 va

Quyét dinh giao nhiém wvu )
3389/QD-HVQY ngay 17/8/2023. S6
liéu nghién ctru dugc Bénh vién Quan
y 103, Hoc vién Quan y cho phép st
dung va cong bd. Nhém nghién ciu
cam két khong c6 xung dot loi ich
trong nghién ctru.

KET QUA NGHIEN CUU

1. Mire d¢ khang khang sinh cua K. pneumoniae

* Ty 16 vi khudn phan ldp dwoc:

Trong giai doan 2020 - 2022, tong cong phan 1ap duoc 4.618 chung vi khuan,
trong do, K. pneumoniae 1a 702 chung (15,20%) (Hinh 1).

gE. coli

B K. pneumoniae
# P. aeruginosa
NA. baumannii
NS, aureus

B Vi khudn khac
B K. aerogenes

B E. faecium

B B. cepacia

B E. faecalis

BE cloacae

Hinh 1. Ty 1€ cac vi khuan phan 13p dugc tai Bénh vién Quan y 103
(2020 - 2022).
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* Mure do khang khang sinh cua K. pneumoniae theo nam:

Béang 1. Ty 1€ khang khang sinh cua K. pneumoniae theo nam.

Khéng 2020 2021 2022 Tong

sinh nR/n %R  nR/n %R  nR/n %R  nR/n %R P
SXT 139/213 65,25 141/206 68,45 194/272 71,32 474/688 68,90 >0,05
NOR 137/208 65,86 132/200 66 189/258 73,26 458/666 68,77 > 0,05
CIP  150/213 70,42 146/206 70,87 215276 77,9 511/695 73,53 >0,05
GEN  96/213 45,07 102/206 49,51 109/277 39,35 307/696 44,11  >0,05
AMK 21213 9,85 60/206 29,13 62/270 22,96 143/689 20,75 <0,05
MEM 121/218 55,51 120/206 58,25 186/278 66,91 427/702 60,83 <0,05
IPM 115218 52,75 116/206 56,25 179/278 64,39 410/702 58,40 <0,05
FEP  126/213 59,15 123/206 59,71 191/269 70,99 440/688 63,95 > 0,05
CTX 134/208 64,42 139/200 69,5 200/268 74,63 473/676 69,97 >0,05
CAZ 139/213 65,25 136/200 68  202/277 72,92 477/690 69,13 >0,05
AMC 130208 62,5 130/190 68,42 186/262 70,99 446/660 67,58 >0,05

(SXT: Trimethoprim/sulfamethoxazole; NOR: Norfloxacin, CIP: Ciprofloxacin,
GEN: Gentamicin, AMK: Amikacin; MEM: Meropenem, IPM: Imipenem; FEP: Cefepime;

CTX: Cefotaxime,

AMP: Ampicillin; n: S6 chiing dwoc thir nghiém; nR: Sé ching khdng)

CAZ: Ceftazidime;, AMC: Amoxicillin/clavulanic acid;

K. pneumoniae cé ty 1€ khang cao véi hau hét cac cdc nhom khang sinh nhu

quinolones, cephalosporin thé hé 3 trong do ciprofloxacin, cefotaxime,
ceftazidime co6 ty 1¢ khang lan luot 14 73,53%, 69,97% va 69,13%. Vi cac khéng
sinh nhoém carbapenem (meropenem; imipenem), K. pneumoniae c6 ty 1¢ khang
tir khoang 20 - 60% va c6 xu huéng ting dan theo thoi gian (p < 0,05).

K. peumoniae c6 ty 1¢ khang v&i amikacin dao dong tir 9,58 - 29,13% (Bang 1).
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* Mure do da khdang khang sinh cua K. pneumoniae:

® Ty ¢ vi khuin K. pneumoniae da khang khang sinh
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Hinh 2. Ty 1¢ da khang khéng sinh cta K. pneumoniae.
(MDR: Vi khuan da khang; XDR: Vi khudn khdang mé réng;
PDR: Vi khudn toan khdng)

K. pneumoniae c6 xu huéng tang ty 1& vi khuan da khang khang sinh, khang mo
rong va toan khang. Ty 1¢ MDR cao, tir 68,81% (2020) - 75,54% (2022). Ty 1€ vi
khuan khang mé rong (XDR) tir 57,80% (2020) - 71,22% (2022). Ty 1¢ vi khuan
toan khang (PDR) tiang ttr 5,05% (2020) - 19,78% (2022) (p < 0,05; Z > 0) (Hinh 2).

* Dién bien kiéu da khang khang sinh cua K. pneumoniae:

2 - r z
= Dién bién kiéu da khang khang sinh cua K. preumoniae
100,00
90,00 M 9429
80,00 $5.03
70,00 84,00 —+— nXDR/MDR
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40,00
30.00 —=—XDR/MDR
’ 16,00 14.97
20,00 ~ —
10,00 e ——
0.00 571 Nam
’ 2020 (n = 150) 2021 (n=147) 2022 (n=210)
—+—nXDR/MDR 16,00 14,97 5,71
—#— XDR/MDR 84,00 85,03 94,29

Hinh 3. Dién bién kiéu da khang khang sinh cta K. pneumoniae.
(XDR/MDR: Vi khudn da khdng cé khdng mo réng;
nXDR/MDR: Vi khuan da khdng khéng khdng mé réng)
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K. pneumoniae ¢6 ty 1& vi khuan
khang mo rong trong s cac vi khuin
da khang (XDR/MDR) cao va c6 xu
huong tang theo thoi gian. Ty 1€ nay
ting trong sudt giai doan nghién cuu,
tr 84,00% (2020) - 94,29% (2022)
(Hinh 3).

BAN LUAN

Nhiém khuan bénh vién luén la
thach thirc va méi lo ngai trong diéu
tr1, dac biét 1a ngay cang gia tdng cac
chung da khang thudc, toan khang.
Trong céac tac nhan gy nhidém khuan
bénh vién, K. pneumoniae ludon dugc
nhic dén véi vai tro 13 nhiing tic nhan
quan trong boi kha ning ton tai trong
moi truong bénh vién va kha nang
khang lai khang sinh cua ching [5].
Két qua nghién ciru nay cho thy, trong
sd cac can nguyén phan lap duoc,
K. pneumoniae dtmg thir 2, sau E. coli
(Hinh 1). Két qua nay phu hop voi két
qua cta nhiéu nghién ctru tai cac giai
doan va dia diém khéc nhau & Viét
Nam ciing nhu trén thé gi6i [6, 7].

Su ra doi cua khang sinh da mang
lai thanh tyu to 16n trong viéc diéu tri
cac bénh nhiém trung, tuy nhién, chi
mot thoi gian ngin sau khi khang sinh
duoc dua vao sur dung, vi khuan d3 co
thé khang lai cdc khang sinh nay. Cac
nghién ctru cho thiy cang st dung
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nhiéu khang sinh, chung cang nhanh bi
khang thudc. Trong cudc chay dua giira
vi€c tim ra mot loai khang sinh moi va
téc do gia ting kha ning khang khang
sinh ctia vi khuan, c6 thé thiy vi khuan
luén chiém thé chu dong. Ap luc chon
loc tu nhién va cudc dau tranh sinh ton
gitta cac vi khuan di giup chung c6
kha nang khang thudc khang sinh. Hon
nita, viéc phdi hop nhiéu khang sinh
trong diéu tri din dén vi khudn khéng
da thudc [8].

Két qua nghién ctru cta chung toi
ghi nhan K. pneumoniae co ty 1¢ khang
cao voi hau hét cac nhom khang sinh
dugc thar nghiém. Trong d6 phai ké
dén cac khang sinh nhém carbapenem,
vi khuan c6 ty 1& khang tr 52,75 -
69,91% va c6 xu hudng khang tang
theo thoi gian (Bdng I). Két qua
nghién ctru cling chi ra, K. pneumoniae
chiém ty 1& cao 1a MDR (68,81 -
75,54%), XDR (57,80 - 71,22%), PDR
(5,05 - 24.27%) (Hinh 2). Két qua nay
tuong dong v6i két qua nghién ctru tai
Bénh vién Pa khoa Can Tho véi
K. pneumoniae khang nhiéu loai khang
sinh vo1 ty 1€ khang khang sinh cao
(ampicillin 1a 99,4%, cephalosporins tur
61,2 - 76,5%, piperacilin/tazobactam
la 52,2%, ciprofloxacin 1a 69,9%,
carbapenems tur 43,2 - 49,0%) va ty 1€
chung K. pneumoniae da khang thudc
trong nghién ctru nay la 75,7% [9].
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K. pneumoniae phan 13ap dugc trong
nghién ctru cua chung té1 c6 muc do
khang khang sinh cao hon so véi két
qua nghién ctru tai Mexico (2018). Tuy
nhién, K. pneumoniae trong nghién
ctru tai Mexico khang carbapenem voi
ty 16 12,5% va ty 1é vi khuan da khang
1a 22,6% ciing 1a nhirng con s6 dang
bao dong [10].

Tinh trang vi khuan K. pneumoniae
co ty I¢ da khang, khang mé rong, toan
khang cao, dic biét vi khuan nay dang
tang tinh khang véi cac khang sinh
nhom carbapenem trong khi nhom
khéang sinh nay (1a nhém khang sinh du
trir), dugc uu tién dé diéu tri cac ching
da khang. Diéu nay giy kho khan cho
bac si lam sang trong viéc lya chon
khang sinh trong diéu tri.

KET LUAN
Trong giai doan 2020 - 2022,
K. pneumoniae phan 13ap dugc voi ty 1€
cao (15,20% trong tong sd vi khuan
phan 13p duoc). K. pneumoniae co ty 1¢
khang cao > 50% véi hau hét cac loai
khéng sinh thtr nghiém nhu cac khang
sinh nhém quinolon; cephalosporin;
Vi
cac khang sinh carbapenem, vi khuan

trimethoprim/sulfamethoxazole.

khang meropenem va imipenem vdi ty
1 1an lugt 1a 61,69% va 59,25%, xu
huéng ting dan tinh khang theo thoi
gian (p < 0,05; Z > 0). K. pneumoniae

c6 ty 18 khang thip hon véi cac khang
sinh nhém aminoglycosid (ty 1€ khang
gentamicin 1a 44,11%; khang amikacin
la 20,75%). K. pneumoniae MDR
(68,81 - 75,54%), XDR (57,80 -
71,22%), PDR (5,05 - 24,27%), c6 gia
tang ty 1¢ MDR, XDR, PDR trong giai
doan nghién ctru.

Loi cam on: Nhom nghién ctru xin
chan thanh cam on Ban Giam dbc Hoc
vién Quan y, Ban giam déc Bénh vién
Quan y 103, tap thé B6 mon khoa Vi
sinh, Bénh vién Quan y 103 di tao diéu
kién, gitp d& dé ching toi nghién ciru,
hoan thanh nhiém vu duogc giao.

TAI LIEU THAM KHAO

I. Liu W, Chen G, Dou K, et al.
Eugenol eliminates carbapenem-resistant
Klebsiella pneumoniae via reactive

oxygen species mechanism. Front
Microbiol. 2023; 14,1090787.

2. Ai M, Pu B, Wang Y, et al. A
Plasmid with conserved phage genes
helps Klebsiella pneumoniae defend
against the invasion of transferable
DNA elements at the cost of reduced
virulence. Front Microbiol. 2022; 13,
827545.

3. WHO. Bacterial priority pathogens
List. 2024.

4. Clinical and Laboratory Standards
Institute. Performance Standards for
Antimicrobial Susceptibility Testing. 2021.

99



TAP CHi Y DUQC HQC QUAN SU' SO 1 - 2025

5. Pertics BZ, Kovacs T, Schneider G.
Characterization of a lytic bacteriophage
and demonstration of its combined
lytic effect with a K2 depolymerase on
the Hypervirulent Klebsiella pneumoniae
Strain 52145. Microorganisms. 2023;
11(3).

6. Vu TVD, Choisy M, Do TTN, et al.
Antimicrobial susceptibility testing
results from 13 hospitals in Viet Nam:
VINARES 2016-2017. Antimicrob Resist
Infect Control. 2021; 10(1)78.

7. Haque M, Sartelli M, McKimm J,
et al. Health care-associated infections

- an overview. Infect Drug Resist.
2018; 11:2321-2333.

8. Tanvir U, Arka C, Ameer K, et al.
Antibiotic resistance in microbes: History,

100

mechanisms, therapeutic strategies and
future prospects. Journal of Infection
and Public Health. 2021; 14:1750 -1766.

9. Nguyén Chi Nguyén, Tran Dd
Hung, Pham Thi Ngoc Nga va CS.
Tinh hinh dé& khang khang sinh cua
Klebsiella pneumoniae dugc phan lap
tr cac mau bénh phém tai Bénh vién
Pa khoa thanh phd Cin Tho va
Bénh vién Pa khoa Trung wong Can
Tho nam 2021 - 2022. Tap chi Y hoc
Viet Nam. 2022; 517(2).

10. Garza-Gonzalez E, Morfin-
Otero R. A snapshot of antimicrobial
resistance in Mexico. Results from
47 centers from 20 states during a
six-month period. PloS One. 2019;
14(3):e0209865.



