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ABSTRACT

Objective: To determine the antimicrobial resistance status of Klebsiella pneumoniae in patients
with bloodstream infection (BSI) and the appropriateness between empiric antibiotic selection
and antimicrobial susceptibility testing results.

Materials and methods: A cross-sectional descriptive study was conducted on 31 patients
diagnosed with bloodstream infection caused by K. pneumoniae and treated at the Department
of Infectious Diseases, Hai Duong General Hospital from January 1, 2023 to September 30, 2025.

Results: ESBL-producing K. pneumoniae isolates accounted for 38.7%. High resistance rates were
observed to penicillin antibiotics (63.7-89%); the cephalosporin group (22.6-38.7%); quinolones
(15.4-26.7%); aminoglycosides (4-22%); and carbapenems (3.2-6.5%). One case showed
intermediate resistance to colistin. The rate of multidrug-resistant (MDR) strains was 45.2%.
No extensively drug-resistant or pan-drug-resistant strains were identified. Empiric antibiotics
selected for patients with suspected bloodstream infection potentially related to Klebsiella
pneumoniae included cephalosporins (38.7%), fluoroquinolones (41.9%), the amikacin group
(12.9%), and carbapenems (9.6%). The corresponding antimicrobial resistance results reported
on the antimicrobial susceptibility testing were 38.7%, 36.7%, 35.7%, and 3.2%, respectively.

Conclusion: Klebsiella pneumoniae showed low susceptibility to most tested antibiotics, and
many empirically selected antibiotics used in treatment were found to be resistant.
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TOM TAT

Muc tiéu; Xac dinh tinh hinh khang khang sinh cla Klebsiella pneumoniae (K. pneumoniae) & bénh
nhan nhiém khuan huyét (NKH) va su phu hop gilta lia chon khéng sinh theo kinh nghiém véi két
qua khang sinh do (KSD).

Dai twong va phuong phap nghién ciru: Nghién ctiru mo ta cat ngang & 31 ngudi bénh dugc chan
doén nhiém khuan huyét do Klebsiella pneumoniae diéu tri tai Khoa truy@n nhiém - Bénh vién da
khoa Hai Duong tir 01/01/2023 dén 30/09/2025.

K&t qua: Cac chung Klebsiella pneumoniae phan lap dugc sinh ESBL chiém 38,7%. C6 ty L& khang
cao vdi khang sinh nhom penicilin (37,5 - 89%); nhom cephalosporin (22,6- 38,7%); quinolon (15,4
- 26,7%); aminoglycoside (4 — 22%); carbapenem (3,2- 6,5%); 01 trudng hgp khang trung gian vdi
khang sinh colistin. Ty & da khang khang sinh (MDR) 1a 45,2 %. Chua co ching vi khuén khang ma&
rong va toan khang. Cac khang sinh dugc lwa chon theo kinh nghiém khi bénh nhén c6 nghi ngd
nhiém khuan huyét c6 thé lién quan dén Klebsiella pneumoniae la cephalosporln 38,7%, nhém
fluoroquinolon 41,9%, nhom amikacin 12,9% va nhdm carbapenem 9,6%. C6 két qua vi sinh khang
thuéc tra trén khang sinh do vé tuong Ung la 38,7%; 36,7%; 35,7% va 3 2%.

K&t luan: Klebsiella pneumoniae c6 ty l& nhay cam thap vGi da s cac khang sinh th&r nghiém, nhiéu

khang sinh dugc lwa chon theo kinh nghiém trong diéu tri da cé két qua khang.

Tir khéa: Klebsiella pneumoniae, khang sinh, nhay cam, dé khang.

1. DAT VAN BE

Nhi&m khuan huyét & mot bénh nhiém khuan toan than
nangdo su’xam nhap lién tlep vao mau cla vi sinh vat gay
bénh va cic san pham doc t6 ctia ching, Nhiém khuan
huyet c6 bénh canh lam sang da dang, dién bién thuong
nang va khon&co chiéu hudng tu khoi néu khéng dugc
dleutrlhoacdleutrl khongdung[1] Mam benhgaynhlem
khuan huyét hang dau phaiké dénla nhém vi khuan Gram
amtrongdéco K. pneumoniae [2]. Nhiém khuén huyet do
K. pneumoniae thudng gay s6¢c nhiém khuéan, soc khong
hoi phuc, suy da co quan va tr ' vong nh|eu khi tién tridn
rdt nhanh. Khi bénh da tién trién thanh sdc & giai doan
tré va ,Suy da co quan thi viéc hoi strc tré nén kém hiéu
qua. &' Viet Nam, ty & t& vong do nhiém khuan huyét do
K. pneumoniae 24% - 26,5% [3],[4].

Cac bao cao giam sat khang khang sinh & Viét Nam vé
ho Enterobacteriaceae trong do co K. pneumoniae khang
cephalosporln va carbapenem cao nhat trong khu vuc va
c6 xu hudng ti€p tuc gia tang [5]. Nghién ctu thuc trang
khang khang sinh cla K. pneumoniae phén lap tai Bénh
vién Bénh nhiét déi Trung uong ndm 2022 cho thay ty &
K. pneumoniae khang carbapenem la 75,3%, khang

colistin la 38% [6], dac biét khang sinh Imlpenem co xu
hudng giam nhay cam vaGi K. pneumoniae nhanh nhéat
tor 81,2% xuong con 60,9% (p <0,05) [7]. Nhitng nam
gan day Chinh phu va Bo Y té da c6 cam két manh mé
vé chinh sach kiém soét tinh trang khang khang sinh.
Trong do, K. pneumoniae la mot trong nhirng can nguyén
hang dau can uu tién trong chu’omg trinh quéc gia vé
giam sat khang khang sinh giai doan 2020-2025 [8]. Xuéat
phat tir thuc trang trén, chung t6i thuc hién nghién cu’u
vGi muc tiéu xac dinh tinh hinh. khang khang sinh cua
K. pneumoniae & ngu’dl bénh nhiém khu&n huyét va nhan
xét su su phu hop gitra lwa chon khang sinh theo kinh

*Tac gia lién hé

nghiém vdi k&t qua khang sinh do.

2. DOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Dai twgng nghién ciru
31 ngudi bénh dugc chan doéan nhlem khudn huyét do

K. pneumoniae diéu tri tai Khoa truyen nhiém - Bénh vién
da khoa Hai Duong tir 01/01/2023 dén 30/09/2025.

2.1.1. Tiéu chuén lw'a chon

- Bénh nhén dugc chan doan nhiém khuan huyet c6 két
qua cdy mau phan lap duoc vi khuan K. pneumoniae.

- Bénh nhan = 18 tudi.

- Bénh nhan déngy tham gia nghién clru.

2.1.2. Tiéu chuén loai trtr

E)l}lg;u’@i bénh co két qua cdy mau duong tinh véi =2 2 mam
énh.

2.2. Thoi gian va dia diém nghién ctu

- Thoi gian: tr 01/01/2023 dén 30/09/2025

- Dia diém: Khoa truyén nhiém - Bénh vién da khoa Hai

Duong.

2.3. Phuong phap nghién cttu

2.3.1. Thiét k& nghién ctru: M6 ta cat ngang

2.3.2. C& mau va phuong phap chon mau: Tat ca bénh
nhan théa man tiéu chuén lia chon va tiéu chuén loai trir
trong thai gian nghién cuu déu dugc dua vao nghién cliu.
Cach chon mau thuan tién.

2.3.3. Céc budc tién hanh nghién cittu
- Budc 1: B&nh nhan dén kham, chan doan nhiém khuén
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huyé&tdo K. pneumoniae va diéu tri tai khoa Truy@&n nhiém,
bénh vién da khoa Hai Duong

- Budc 2: Bénh nhan dugc cdy mau trudc khi sir dung
khang sinh.

- Budc 3: Thu thap, x(r ly va phan tich sé liéu.

Trong két qua khang sinh d6, chiing K. pneumoniae dugc
phéan loai:

- Ching vi khuain da khang (Multidrug resistant-MDR):

khong nhay cdm véi = 1 loai khéng sinh trong nhém, it
nhat 3 nhém khang sinh tra [&n.

- Chung vi khudn khang md rong (Extensively drug
resistance-XDR): Khéng nhay cam vdi it nhat mot khang
sinh trong tat ca cac nhdm nhung con nhay cam vdi =2
nhém khang sinh.

- Chung vi khuan toan khang (Pandrug resistance-PDR):
khong nhay cdm vdi tat ca cac khang sinh dugc thu.
Trudng hop khong tién hanh khang sinh do véi tat ca cac
nhém thi két luan ching c6 thé toan khang [9], [10].

2.4. Phu’dng phap xt ly sé liéu

X ly so liéu theo phu’dng phép théng ké y hoc, sir dung
phan mém SPSS 26.0

Piperacillin/Tazobactam . 20

(n=30) I s,
Piperacillin (n=8) 375

Ticarcillin/a. clavutanic N 37,5

(n=8) [
Ticarcillin (n=19)

Ampicillin/sulbactam I 263

(n=19) I 63,2

Ampicillin (n=5)

. 20

Amoxiciliin/a. clavutanic Hll 15

0
(n=20) o

m Khang
Trung gian

® Nhay cam

2.5.Pao dirc nghién clru

Nghién ctu da dugc théng qua Hoi dong khoa hoc clia
Bénh vién da khoa Hai Duong. BEnh nhan dugc glal thich
ré muc tiéu va phuong phap nghlen cuu, tw nguyén tham
giavao nghién cluvaco quyen rat khoi nghlen clfu bat ky
lUic nao. Gir bi mat théng tin clia ngu'di bénh, ton trong va
chia sé véi bénh nhan.

3. KET QUA
Bang 1. Ty lé cac chung K. pneumoniae sinh ESBL
ESBL S6 chung Ve %
Duong tinh 12 38,7
Am tinh 19 61,3
Téng 31 100

0 20 40 60 80 100

Ty & phan tram

Nhan xét: Ty & ESBL duong tinh trong nghién cltu cua
chung téi chiém 38,7%.

o 3
Ceftizoxim (n=6) 16,7
I 50
. 25,8

6,5

I 7.7

I 6.7
0
I 3,3

Cefoxitin (n=31)

Cefuroxim (n = 30)

E— 5,7
m— <o

Geftriaxone (n = 30)

. 226
Ceftazidime (n=31) 12,9
I 64,5
364
9.1
_ 54,5

I 357
0
I 61,3

Cefoperazole (n=11)

Cefotaxime (n=31)

_ 30
Cefepime (n=30) 3,3

I 66,7

0 20 40 60 80

Biéudo 1. Su de khang ctia kK. pneumonlae vGi nhdm pen|C|ll|n va Cephalosporin
Nhan xét: Céac chung K. pneumoniae phéan lap dugc hau hét da khang v3i khang sinh phan nhém penicillin (37,5 -
89,4%). Ty l& nay giam hon khi cac khang sinh nay k&t hop vai chat tic ché beta-lactamase (15 -37,5%). Ty (& khang vai

phan nhém cephalosporin tir 22,6 — 38,7%.

4
Neltimycin (n=25) 0

I -

6,7
Tobramycin (n=15) 20

8,7
Amikacin (n=23) 0

22,2
Gentamicin (n=27) 11,1

0 20 40 60 80 100 120

Ty 1& phén tram

mKhéang Trung gian ®m Nhay cam

Levofloxacin (n=26)

Ciprofloxacin (n = 26)

Biéu d6 2. Sy’ dé khang cua K. pneumoniae véi nhém Aminoglycoside va quinolon

Nhan xét: Cac chung K. pneumoniae phan lap duoc cé ty & khang v6i nhém aminoglycoside dudi 22,2%. Ty l& nhay
cam vdi levofloxacin va ciprofloxacin lan lugt la 60,0 va 73,1%.
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Biéu do 3. Sy dé khang cua K. pneumoniae

vGi KS nhém carbapenem va 1 sé khang sinh khac
Nhan xét: Xuat hién céc chang K. pneumoniae dé khang
v&i khang sinh nhém carbapenem vdi ty 1€ 3,2 - 6,5%. 1
BN c6 két qua cdy mau co chung K. pneumoniae khang vdi
colistin, 2 chliing khang vai fosfomicin va 4 chung khéng
aztreonam. 7 chang khang Trimethoprim/
sulfamethoxazole chiém 25%.

Bang 2. Kiéu khang khang sinh ctia cac chiing K. pneumoniae

Ki€u khang khang sinh n Tylé %
Con nhay véi nhiéu khang sinh 17 54,8

Pa khang khang sinh 14 45,2
Khang mad rong va toan khang 0 0

Nhéan xét: Ty lé ching da khdng khang sinh la 45,2%. Chua

c6 chiing K. pneumoniae khang mad rong va toan khang.
45 38,7 41,9
40

38,7
35
30
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m Ty & st dung theo kinh nghiém

W Ty & khang trén khang sinh do

Bi€u dd 4. So sanh tan suat st dung mot sé loai

KS theo kinh nghiém véi ty lé dé khang

clia cac ching K. pneumoniae trén KSb
Nhan xét: Cac khang sinh thuong dugc lua chon theo
kinh nghiém cho cac BN trong nghlen cltu cla chung
t6i déu da co ty & dé khang cao vdi céac chung K.
pneumoniae phan lap dugc. Cac nhém khang sinh dugc
lwra chon nhiéu bao gom | fluoroqumolon cephalosporm
thé hé 3,4 thi déu da bj dé khang cao (ty l& dé khang trén
KSD lan lu’dt la 38,7% va 36,7%).

4. BAN LUAN

Trong nghién ctru cuia chung téi, 31 chung K. pneumoniae
phan lap tir b&nh phdm mau cua nguadi bénh, ty 1& ESBL
duong tmh trong nghlen clru clia chung t6i chigm 38,7%.
K&t quéa nay cao hon cla Nguyen Lan Huong nam 2021
(25,0%) [11] clng nhu clia tac gia Nguyén Thi Phuong
nam 2016 (13,0%) [12]. Va cling cao hon cua céac tac
gia khac nhu Trinh Van Son (2021) gap ty & chung
K. pneumoniae sinh ESBL gay nhiém khuan huyét (a
22,0% [3]. Theo nghién clu cua tac gia Mirihyun (2018) ty
& ESBLdu’o‘ngtlnh la19,6% [13]. Dua trén két qua nghién
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clu cua chung t6i va cac nghién ciu trude do, dat ra
van dé dang lo ngai vé tinh trang dang lo ngai cac chiing
K. pneumoniae sinh ESBL tang dan theo thaoi gian.

Cac chung K. pneumoniae phan lap dugdc hau hét da
khang vai khang sinh phan nhom pen|C|ll|n (37,5 - 89%).

Ty & nay giam hon khi cac khang sinh nay két hgp voi
chét (e ché beta-lactamase (15-37,5%). Ty & khang vdi
phan nhém cephalosporin tir 22,6 — 38,7%. Cac chuing
K. pneumoniae phan lap dugc c6 ty |& khang vdi phén
nhom aminoglycoside dudi 22,2%. Ty & nhay cam cula
cac chungK. pneumoniae phan lap duoc vdi levofloxacin
va ciprofloxacin an luot & 60,0 va 73,1%. Xuat hién cac
ching K. pneumoniae de khang V@i khang sinh nhom
carbapenem vdity & 3,2 - 6,5%. Nghién cttu ctia Nguyén
Thi Phuong (2016) cung ghi nhan tinh trang cac ching
K. pneumoniae khang sinh nhu ampicillin & mic 88,3%;
doxycycline la 50%; amoxicillin + acid clavulanic 36,4%;
cephalosporin ty le nay dao dong tir 27,9% dén 32,1%,
levofloxacine khang 3/7 (42,9%), nofloxacine khang
5/13 (38,5%), ciprofloxacine khang 22/86 (25,6%),
ertapenem khang 8/49 (16,3%); imipenem la 7/50 (14%);

meropenem la 1/26 (3,9%) [12]. Ket qua cla chung toi
clng tuong dong VG nghlen cltu cla Mirihyun (2018) su
dé khang cuia vi khudn K. pnuemoniae v&i mot sé khang
sinh nhu ampicillin @ mic 98,5 - 100%); amoxicillin + acid
clavulanic 15,3 - 16,7%%; cephalosporln ty & nay dao
doéng tu 13, 6% dén 33 3%, ciprofloxacine khang 10,6 -
19,8% [13].

Dac biét,vdi colistintac gia Nguyén Thi Phuong ghi nhan vi
khuan con rat nhay cam ty & khang la 0/40 (0%) [12], tac
gia Nguyen Lan Huong cung ghi nhan 1 chung duy nhat
trong s6 48 chung khang véi colistin [1 1] thitrong NC cua
chung t6i véi c@ mau 31 BN cling da xuat hién 1 BN c6 két
qua cdy mau cé chung K. pneumoniae khang vdi colistin.

Ty l&é chiing da khang khang sinh trong nghién cltu cla
chuiing toi la 45,2%, chua c6 ching K. pneumoniae khang
ma rong va toan khang.

Hién nay, cac nha khoa hoc da dua ra trén 200 marker
sinh hoc cho chan doan, theo déi digu tri cling nhu tién
lugng ngudi bénh nhiém khuan huyet Mac du vy, diéu
d6 khéng lam giam vai tro cua cac xét nghiém vi sinh vat,

trong do co xét nghlem cay mau va lam khang sinh do,

nhat la trong thai ky ca thé gidi dang d6i mat vditinh trang
khang khang sinh. Cac khang sinh thutng dugc lwa chon
theo kinh nghiém cho céc BN trong nghién cttu cua chung
t6i déu da co ty & dé khang cao vdi céac chang
K. pneumoniae phan ldp dugc. Cac nhém khang
sinh dugc lya chon nhiéu bao gom fluoroquinolon,

cephalosporln thé hé 3,4 thi déu da bi dé khang cao (ty &
dé khang trén KSP lan lu’dt la 38,7% va 36,7%). Trong cac
nghién clu trong va ngoai nudc, khi khdi dong lieu phap
khang sinh theo kinh nghiém trong thdi gian chd két qua
vi sinh, cac khang sinh nhém cephalosporin phd rong,
ﬂuoroqullonon ld nhing uvu tién dugc luva chon. Trong
nghién ctfu cia Nguyén Lan Huong thay rang theo kinh
nghiém, ty & chon khang sinh nhém cephalosporin | la
62,5%, nhém qullonon la 56,3% nhung ty & khang trén
KSD ctia2nhom thubc nay tan luvotla 25,0va 26,1% [11].

Ngay ca véi nhém amlnoglyc03|d mot trong nhu’ng lwa
chon khi nghi tdi truc khudn Gram am khi dugc lya chon
theo kinh nghiém cling cé ty l& khangthuoc tdng dan theo
thai gian (Nguyén Lan Huang nam 2021, chon theo KN La
2,1% tuong ung voi muc khang thudc trén KSP la 9,1%
[1 1]; trong NC cuia chung t6i, chon theo KN & 12,9% thi ty
(& khang thu6c da lén téi 22 2%) Ty & strdung khang sinh
theo kinh nghiém vénh vai két qua KSD cé chiéu hudng
t&ng. Tim an nguy ca that bai diéu tri khi viéc dungkhang
sinh s6m, hudng tGi can nguyén trong nhu’ng gio dau la
yéu cau bat buéc dé cai thién dién bién nang, tién lugng
ttr vong, thoi gian ndm vién cho ngudi bénh [14].

5. KET LUAN

Klebsiella pneumoniae coty lé nhay cam thép véi da s6
céc khang sinh thir nghiém, nhiéu khang sinh duoc lua
chon theo kinh nghiém trong diéu tri da cé két qua khang
VGi chung Klebsiella pneumoniae & ngudi bénh nhiém
khuan huyét.
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