TAP CHIi NGHIEN ClPU Y HOC

XAC BINH MUC PO
NHAY CAM KHANG SINH VA KIEU GENE CARBAPENEMASE
CUA MOT SO VI KHUAN KLEBSIELLA PNEUMONIAE PHAN LAP
TU BENH PHAM BUONG HO HAP VA O BUNG
TAI BENH VIEN BACH MAI NAM 2022 - 2023

Nguyén Thij Lan Hwong' va Pham Héng Nhung'?*

'Bénh vién Bach Mai

2Trwrong Dai hoc Y Ha No6i

200 chung Klebsiella pneumoniae phéan I&p tir bénh phdm dich hé hép va dich 6 bung tai Bénh vién Bach Mai
nam 2022 - 2023 duwoc lam khéng sinh dé bang hé théng tw déng BD Phoenix M50. T4t ca duoc xéc dinh 5 kiéu
bla bla bla,,, bla,,) bang ky thuat PCR. Két qué cho

thay céc ching K. pneumoniae tir duong hé hdp cé mirc do nhay cdm thép (16 - 51%), céc ching K. pneumoniae

gene ma héa carbapenemase thuong gap (bla

NDM OXA-23" OXA-48’ IMP

phén lap tir dich 6 bung c6 mirc do nhay cdm cao hon (51 - 71%) véi cac khéng sinh thir nghiém. 42,5% céac
chiing K. pneumoniae mang céc gene mé héa cho carbapenemase. Kiéu gene méa héa carbapenemase phé bién
nhéat Ia bla,,. (21%), bla,,, (15%), khéng phat hién ching nao mang bla,,, C6 51 trong s6 85 ching mang gene
+bla, ., bla .+ bla
cao véi hdu hét céc khang sinh. DI liéu nghién ctru cung cép co sé cho cac bac silam sang trong viéc lwa chon

mé hoa carbapenemase phbi hop nhw bla,,. + bla,, ,, bla,,.+ bla,,,, bla,,.+ bla,, .+ bla,,, va déu dé khang

khéang sinh diéu tri theo kinh nghiém cho céc nhiém trung do K. pneumoniae khi chura c6 két qua khéng sinh dé.

T khéa: Carbapenemase, dé khang khang sinh, Klebsiella pneumoniae.

l. DAT VAN BE

Nhiém trang do K. pneumoniae da khang
dang la méi lo ngai, thach thirc trong diéu tri
dbi voi cac bac sy lam sang déc biét Ia trong
nhiém tring duwong hé hap duédi (LRIs) va
nhiém trung & bung (IAls). Day la bénh canh
nhiém tring hang dau dan dén nhiém khuén
huyét va cé ty 1é tir vong cao trong diéu tri noi
khoa va phau thuat lién quan dén 6 bung.'?
Co ché khang thubc thuwdng gap va khé diéu
tri nhat la vi khuan sinh men carbapenemase.
Céc loai carbapenemase phd bién nhét |a KPC,
OXA-48, NDM, VIM, IMP v¢i ty 1é chénh Iéch
Ién gitra cac quéc gia va khu vwe.34 Khang
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sinh mé&i ceftazidime-avibactam, 1a két hop cla
ceftazidime va mot chat &c ché B-lactamase
m&i ¢6 hoat tinh chdng lai vi khudn Gram am da
khang. Ceftazidime-avibactam co6 tdc dung chon
loc trén tirng nhoém carbapenemase, diéu trj tot
v&i cac Enterobacterales sinh carbapenemase
nhém A va nhém D, nhwng khdng cé tac dung
v@i cac chdng sinh carbapenemase nhém
B. Tl khi dwoc Cuc Quén ly Thwc phdm va
Duoc phdm Hoa Ky (FDA) phé duyét dé diéu
tri (2015) dén nay da c6 =kha nhiéu bao céo
vé cac dot bién trén gene bla,,, khang lai
ceftazidime-avibactam.>” Do d6, viéc cung
cap div liéu vé khang sinh db tich Idy va phan
bd gia tri MIC cla ceftazidime-avibactam kém
theo dinh nhém carbapenemase la viéc can
thiét va hiru ich gilp cac bac si lam sang xay
dwng dwoc phac db diéu tri va lwa chon khang
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sinh thich hop trong diéu tri.>¢ Vi nhitng ly do
dé chang toéi tién hanh nghién clru dé tai “Xéc
dinh mdre d6 nhay cam khang sinh va kiéu gene
carbapenemase ctia mot s vi khuan Klebsiella
pneumoniae phén Ilap tir bénh phédm duong
hé hép va 6 bung tai Bénh vién Bach Mai ndm
2022-2023” v&i hai muc tiéu:

1. Xac dinh mdrc d nhay cam khang sinh
clia cac chdng Klebsiella pneumoniae gédy
nhiém khuén duong hé hép va 6 bung.

2. Xac dinh kiéu gene ma hoéa cho
carbapenemase cla cac chdng Klebsiella
pneumoniae phén lap ttr dwong hé hép va 6
bung tai Bénh vién Bach Mai nam 2022 - 2023.

Il. DOI TUONG VA PHUONG PHAP
1. Déi twong

Cac ching K. pneumoniae dwoc nudi ciy
phan 1ap lan dau tién t» bénh phadm dwdng ho
hap dwai (d@om, dich phé quan) va dich 6 bung
tlr thang 10/ 2022 dén thang 3/2023.

Tiéu chuén Iwa chon

Cac ching K. pneumoniae dwgc nudi cly
phan lap 1an d4u tién tr bénh phdm dwong hod
hap dwdi (dom, dich phé quan) va dich & bung.

Tiéu chuan loai trir

La cac chlng vi khuan K. pneumoniae dwgc
phan lap trén cung moét bénh nhan, va cac
chiing khéng phuc hdi dwoc tir 6ng lwu chiing.
2. Phwong phap

Thiét ké nghién ctru

Nghién clru mé ta cat ngang.

C& mau va phwong phap chon mau

Nghién ctru nay ndm trong nghién ctru da
trung tdm vé tinh hinh khang khang sinh cla
cac vi khuan gay nhiém khuan dwérng hé hap va
6 bung tai 6 bénh vién Ién & Viét Nam cla dai
hoc Oxford (Anh).® Méi trung tam thu thap 200

ching Enterobacterales tr bénh phdm duéng
hdé hép dwdi va dich 6 bung bat dau tir thang
10/2022 dén khi du sd lwong ching. Thuc té,
chon méau theo phwong phap thuan tién, chiang
tdi 1ay dwoc 200 chang K. pneumoniae trong d6
¢6 100 chiing phan 1ap tir bénh phadm duwdng ho
h&p dwdi va 100 ching phan lap tir dich & bung
vao nghién ciu.

Néi dung phwong phap nghién ctru

Céac chling sau khi phan |ap tlr cac loai bénh
phadm dwoc dinh danh béng hé thdng dinh danh
MALDI-TOF (Bruker, Birc). Xac dinh mirc do
nhay cdm khang sinh ctia K. pneumoniae bang
panel khang sinh cho vi khudn Gram am NMIC-500
trén hé théng tw dong BD Phoenix M50 (M),
theo quy trinh thwong quy ctia Khoa Vi sinh —
Bénh vién Bach Mai. Gia tri MIC clia cac chiing
K. pneumoniae véi ceftazidime-avibactam béng
phwong phap E-test ciia BioMerieux, Phap. Két
qué khang sinh dd dwoc phién gidi theo huéng
dan clia CLSI M100 (2024)." Nghién ctru mé ta
c6 phan tich dé xac dinh cac gene khang khang
sinh nhdm carbapenemase va [-lactamase
phd rong clia cac ching K. pneumoniae béng
phwong phap real-time PCR da cap mdi. DNA
vi khudn dwoc tach chiét bdng phuong phap
tach nhiét. Tt cd cac mau DNA dwoc tach
chiét s& dwoc thuc hién cac xét nghiém bang
phwong phap real-time PCR (SensiFAST™
HRM Kit, Bioline, Hoa ky) dé& phat hién 5 kiéu
gene ma hoéa carbapenemase (bla,,, bla,,, ,.
bla,,, . bla,, bla,,.) trén may Real-time PCR
LightCycler 480 (Roche, Btrc). Trinh tw primer
va quy trinh luan nhiét theo nghién ctru cla
Tran Thi Ngoc Dung va coéng sy nam 2022."
San pham PCR dwoc phat hién dwa trén nhiét
dd néng chay (T ) ciia mbi gene dich, nhirng
trwdng hop khdéng ré rang sé dwgc chay PCR
don moi dé kiém tra.
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Bang 1. Cac doan méi dac hiéu phat hién gene ma héa carbapenemase trong nghién ctru'

Gen dich Primer Trinh tw moi
(TmeC) i
bla KPC-F1 5-TCGTCGCGGAACCATTC-3
KPC
(88,78 £ 0,5) KPC-R2 5-ACAGTGGGAAGCGCTCCTC-3
IMP-F 5-GGTTTAAYAAAACAACCACC-3
bIaIMP
(78,14 £ 0,15) IMP-R 5-GGAATAGAGTGGCTTAAYTCTC-3
bla,,, ,, OXA-23-F 5-ACTTGCTATGTGGTTGCTTC-3
(78,26 £ 0,11) OXA -23-R2 5-GAATCACCTGATTATGTCCTT-3
bla NDM-F2 5-GACAATATCACCGTTGGGAT-3
NDM
(87,22 + 0,11) NDM-R2 5-TAGTGCTCAGTGTCGGCAT-3
bla_,, ., OXA-48-F 5-GCGTGTATTAGCCTTATCGG-3
(82,9 £ 0,08) OXA-48-R 5-GCGGGTAAAAATGCTTGGT-3

Phaén tich sé liéu

Toan bd di liéu cac dir kién thu thap dwoc
nhap va x& ly badng phan mém Excel 2019. St
dung test x2dé so sanh hai ty |&, gia tri p < 0,05
duwoc cho la sy khac biét c6 y nghia théng ké.
3. Pao dirc nghién ctru

Nghién ctru tién hanh trén chang vi khuén,
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khong can thiép dén bénh nhan. Viéc 14y sé liéu
nghién ctru da dwoc théng qua hdi ddng dao
dirc Bénh vién Bach Mai voi giéy chirng nhan
s6 3665/BM-HDDD ngay 24/11/2022.

ll. KET QUA

1. Mlrc d6 nhay cam vé&i khang sinh cua cac
chung K. pneumoniae
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Biéu doé 1. Mirc dd nhay cam vé&i khang sinh cta cac ching K. pneumoniae
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ETP: Ertapenem, IPM: Imipenem,

MEM: Meropenem, CXM: Cefuroxime,

CRO: Ceftriaxone, CAZ: Ceftazidime,

FEP: Cefepime, TZP: Piperacillin/Tazobactam,

CZA: Ceftazidime-avibactam,

GEN: Gentamicin, AMK: Amikacin,

CIP: Ciprofloxacin, LVX: Levofloxacin,

SXT: Trimethoprim/Sulfamethoxazole

Ty Ié nhay cdm khang sinh cla cac ching
K. pneumoniae phan lap tr bénh phdm dudng
hé h&p nhin chung déu khéng cao. Chi ¢
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amikacin ¢6 mi&c d6 nhay cao nhat (61%),
ceftazidime-avibactam va gentamicin déu nhay
& mirc 51%, con lai mirc A6 nhay cdm cla céac
nhém khac déu dwdi 31%. Mic dd nhay cdm
v&i cac khang sinh clia cac ching phan lap tw
duwong hé hap déu thap hon cac ching phan
lap tir bénh pham dich 6 bung. S khac biét nay
c6 y nghia thdng ké v&i p < 0,05.

2. Mirc d6 nhay cam vé&i khang sinh
ceftazidime-avibactam cta cac ching K.
pneumoniae

. %R
85 MIC,,: 0,5 ug/mL
MIC,, = 256 pg/mL
23,5
5 i
12 16 2256

Biéu doé 2. Phan b6 cac ching K. pneumoniae theo gia tri MIC cua ceftazidime/avibactam

Két qua nghién cru ghi nhan ty I& d& khang
voi ceftazidim-avibactam cda cac ching K.
pneumoniae 1a 32% trong d6 chd yéu la la cac
chiing phan lap tir dwéng hd hap chiém 23,5%
(45/200 chuing). Cac chiing K. pneumoniae da

khang voéi ceftazidime-avibactam déu cé gia tri
MIC rét cao (= 256 pg/mL). Gia tri MIC,, la 0,5
ug/mL MIC,, = 256 ug/mL.

3. Kiéu gene ma hoéa carbapenemase cua
cac chung K. pneumoniae

Phan bé kiéu gene ma héa carbapenemase

oblakPC

@ blaOXA-48, blaOXA-23

@ BlaNDM + blaOXA48

@ blaKPC + blaOXA-48 + blaNDM

@ blaNDM
m blaKPC + blaNDM
OblaKPC + blaOXA48

Biéu do 3. Ty Ié kiéu gene ma héa carbapenemase cua cac ching K. pneumoniae
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Trong s& 200 ching K. pneumoniae
nghién ctru cé 85 ching mang gene ma hoa
carbapenemase (42,5%) trong dé sé ching
phan lap t» dwdng hd hdp chiém 67 ching
(78,8%) tlr dich 6 bung |a 18 (21,2%). S6 ching
mang gene ma héa carbapenemae nhém A-
bla,,.1a 56 (63,6%), trong d6 chi c6 21% ching
mang moét gene bla,.. con lai la cac chung
mang gene phdi hop. Két qua nghién cru cho
thay kha nhiéu vi khudn mang tr 2 loai gene ma

héa carbapenemase tré [&n, trong d6 sé chiing
mang ca 3 gene bla, . + bla + bla,,, la 17
chiing chiém t&i 20%.

Trong nghién cru cla chang t6i co
115/200 ching khéng mang cac gene ma hoa
carbapenemase trong nghién ctru va khéng cé
chdng nao mang gene bla,,,

4. Mirc do nhay cam véi khang sinh cua
cac ching K. pneumoniae mang kiéu gene
carbapenemase

OXA-48

Bang 2. Ty lé % nhay cam vé&i khang sinh cta cac ching K. pneumoniae
theo kiéu gene carbapenemase

Carbapenemase bla, + bla,, + bla,,.+ Nhém Khéng

Khéng sinh bla,,. bla,,, bla,, bla,,, b;ox;\"' mang mang
a,,, d9ene gene

Ertapenem 5,6 0,0 5,3 0,0 0,0 4,7 82,6
Imipenem 5,6 0,0 53 0,0 0,0 4,7 85,2
Meropenem 5,6 0,0 10,5 0,0 0,0 5,9 85,2
Cefuroxime 0,0 0,0 0,0 0,0 0,0 1,2 61,7
Ceftriaxone 5,6 0,0 0,0 0,0 0,0 24 66,1
Ceftazidime 5,6 0,0 0,0 0,0 0,0 3,5 68,7
Cefepime 5,6 0,0 0,0 0,0 0,0 4,7 67,8
Piperacillin/Tazobactam 5,6 0,0 53 0,0 0,0 4,7 74,8
Ceftazidime-avibactam 83,3 7,7 21,1 8,3 0,0 30,6 94,8
Gentamicin 61,1 23,1 47 4 8,3 29,4 36,5 80,0
Amikacin 66,7 61,5 26,3 16,7 17,6 38,8 93,0
Ciprofloxacin 0,0 0,0 0,0 0,0 0,0 0,0 57,4
Levofloxacin 5,6 0,0 53 0,0 0,0 4,7 72,2
Trimethoprim/Sulfamethoxazole 0,0 15,4 211 8,3 0,0 10,6 72,2
N 18 13 19 12 17 85 115

Mtrc d6 nhay cadm véi hau hét cac khang
sinh clia cac ching K. pneumoniae mang gene
ma héa carbapenemase déu & murc rat thap,
cao nhat la v&i nhém aminoglycosides chi dat
merc duoi 40%. Nhom mang don gene bla,,,

c6 hoat lywc manh nhét dé khang hét véi nhom
carbapenem va cephalosporin, nhay cam cao
nhat véi amikacin (61,5%). Ty 1& nhay cam
khang sinh clia nhém khéng mang cac gene
carbapenemase trong nghién ctu van & muc
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cao, trong d6 thap nhét 1a ciprofloxacin 57.4%
cao nhét 1a ceftazidime-avibactam 94,8%. Sw
khac biét nay cé y nghta théng ké véi p < 0,05.
Nghién ctru 200 chldng K. pneumoniae c6
97 ching c6 kiéu hinh d& khang véi nhém
carbapenem nhwng trong d6 c6é 18 ching
(18,7%) khéng c6 gene mahoda carbapenemase.
Trong 103 ching con nhay v&i carbapenem thi
c6 4 ching cé gene ma hda carbapenemase.
Trong 60 chang mang gene bla,,,, c6 6 ching
(10%) nhay cam vé&i ceftazidime-avibactam.

IV. BAN LUAN

Tinh trang khang khang sinh clia cac chiing
K. pneumoniae ngay cang tang trong nhirng
nam gan day 1a mbi quan tam lon dbi véi cac
nha khoa hoc. Trong nghién ctru nay, chdng toi
da thwc hién trén 200 ching K. pneumoniae
dwoc phan lap tv dwong hé hap va dich 6
bung. Mirc d0 nhay cdm khang sinh cla cac
chdng phan lap t¥ dwong hd hdp & mirc kha
thdp v&i cac khang sinh nhém carbapenem
(30%), nhdm cephalosporin (tr 20-24%), nhém
quinolon 16%, nhém aminoglycosid cao nhét
51 - 61%. Két qua nay tuong tw véi két qua
nghién clru cla tac gia Ballén va tac gia Do
Thi Tuyét Chinh tai Vién |am sang Nhiét d&i
Trung wong.%'? Tuy nhién, m&c d0 nhay cadm
clia cac ching nay cao hon so v&i nghién ctru
cla tac gia Nguyén Birc Quynh do nghién ctru
ctia Nguy&n Plrc Quynh nghién ctu trén bénh
nhan nhiém khuan bénh vién dang diéu tri tai
khoa héi strc tich cwe Bénh vién Bach Mai noi
tép chung cac bénh nhan nang, con nghién ctru
clia chung t6i lay tir cac chiing & cac khoa khac
nhau trong Bénh vién."

Ty Ié nhay cdm khang sinh cla cac ching
K. pneumoniae phan lap tir  bung cao hon so
véi cac chiing phan lap tir dwérng hd hap. Mic
dd nhay cdm véi cac nhém khang sinh déu trén
50% két qua nay twong tw nhw nghién cru cla
nhom CIAOW va nghién ctru clia Young Kyung

Yoon tai Han Quéc.™'® Ly do cac ching phan
lap tlr tlr & bung c6 d6 nhay cao hon cac chiing
phan l1ap tir dwdng ho hap cé thé giai thich do
hau hét cac nhiém trung 6 bung & nhiém khuan
nguyén phat, cac vi khudn gay bénh tir duwong
tiéu héa cua bénh nhan nén mic dd khang
khang sinh con thap."* Con véi cac nhiém
khuan dwdrng hd hép lai chi yéu c6 ngudn gbc
tr nhiém tring bénh vién nén mirc d6 dé khang
cao hon. Mrc d nhay cadm v&i cac nhom
khang sinh cta cac chliing K. pneumoniae trong
nghién ctu déu thp hon bao céo vé giam sat
khang khang sinh cua Bo Y té 2020.' Biéu nay
la do Bénh vién Bach Mai Ia bénh vién hang
dac biét, tuyén cudi clia cd nwdc phai thuong
xuyén tiép nhan cac ca bénh nang twr tuyén
dw6i chuyén I&én va bénh nhan da dwoc diéu
tri khang sinh tir trwéc d6, khién bénh nhan dé
mac cac can nguyén da khang thubc.

Sang loc gene ma hoéa carbapenemase
cla 200 ching K. pneumoniae cé 85 chuing
(42,5%) mang gene ma hda carbapenemase
trong sb do kiéu gene thwong gdp nhét 1a
bla,. chiém 63,6 %, 50 ching mang gene
bla,,,, trong d6 chi c6 13 chung (15%) mang
gene bla,, don ddc con lai la cac ching
mang da gene. Ty & phan bd cac gene la
khac nhau giltta cac nghién clru trong nuéc
va qudc t&.7"° Bao cao vé dich t& vé phan
bd cac loai gene ma hoéa carbapenemase
ciing cho thdy sy khac nhau gitra cac qubc
gia c6 vung dia ly khac nhau.* Ngoai ra, cé
18/96 ching dé khang vé&i khang sinh nhém
carbapenem nhwng khéng xac dinh dwoc
gene nao. Piéu nay cé thé 1a do cac ching
nay mang gene méa hoéa carbapenemase khac
ngoai cac gene duoc thiét ké trong mdi cla
sinh phdm chay multiplex real-time PCR ma
nghién ctu dang s dung, hodc vi khuan
cé co ché khang carpabenem khac nhu san
xuét cac bom day (efflux pump), dot bién mét
porin.'® Trong nghién clru nay, 4 chiing mang
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gene carbapenemase nhwng van con nhay
vé&i nhém carbapenem cho thay c6 thé c6 tinh
trang xuét hién cac dot bién khang thudc trong
qua trinh diéu tri, viéc diéu tri cac khang sinh
can theo déi két qua khang sinh dd dac biét 1a
theo ddi sy bién dbi ciia cac ndng dod e ché
tdi thiéu bdng cac phwong phap tiéu chuan
dé phat hién s&m sy xuat hién cac dot bién
khang thuéc.

Cac chlang K. pneumoniae mang gene ma
hoéa carbapenemase c6 ti 1& dé khang véi hau
hét khang sinh cao hon véi cac ching khéng
mang gene ma hoa carbapenemase, sy
khac biét nay l1a c6 y nghia théng ké. Nhém
aminoglycosides c6 hiéu quéd cao nhéat trong
diéu tri K. pneumoniae khang carbapenem.
Két qua nghién ctu cho thay ty I& dé& khang
v&i khang sinh ceftazidime-avibactam cla cac
ching K. pneumoniae phan l1ap tir bénh pham
hé hap la 45% cao hon cac chliing dwoc phan
lap tr bénh phadm dich 6 bung mé&c du 1a khang
sinh mé&i dwoc khuyén céo cho cac bénh nhan
nhiém céac ching khang carbapenem. Co t&i
83,3% cac ching mang gene bla, . nhay cdm
voi ceftazidime-avibactam. Mac du khdng
duwoc khuyén cdo nhwng van cé 6/60 ching
mang gene bla, ,, con nhay cam ceftazidime-
avibactam diéu nay da dwoc mot sd nghién
ctu cho thay vai trd cla avibactam trong viéc
hd tro tiéu diét cac ching K. pneumoniae
mang bla,,, . Khi c6 mat avibactam co vai
trd gan véi cac phan tr PBP2 (Enzym quan
trong dé& duy tri hinh thai t& bao & vi khuan
Gram am) trén mang té bao vi khuan lam céc
vi khuan thay ddi hinh thai tr dang que sang
cau khién K. pneumoniae san xuét bla,,, -1
dé bj tiéu diét.2° D& liéu khang sinh cho thay
ceftazidime-avibactam van la lwa chon tot
diéu tri cho cac bénh nhan nhiém cac ching
K. pneumoniae sinh carpabenemase. Mrc d6
nhay cdm khang sinh cdia nhém khéng mang
gene ma hda carbapenemase & mirc kha cao

trén 70%, riéng nhém cephalosporin chi & mic
duwdi 70% do co ché khang khang sinh cua
cac ching K. pneumoniae ngoai co ché mang
gene carbapenemase con co nhiéu co ché
khang khang sinh khac nhw sinh  lactamase
phd réng.

V. KET LUAN

Két qua th® nghiém lam sang trén 200
chiing K. pneumoniae cho thdy mirc dd nhay
cam khang sinh cua cac ching phan lap tw
dwdng ho hap va dich 6 bung khac nhau. Kiéu
gen ma hoéa carbapenemase phat hién dwoc
trong nghién ctru cao nhét Ia bla,,.. Viéc xac
dinh gene va phan nhém carbapenemase két
hop két qua khang sinh d6 1a rat can thiét trong
viéc lwa chon khang sinh diéu tri nhiém tring do
K. pneumoniae da khang.
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Summary

ANTIBIOTIC SUSCEPTIBILITY PATTERNS AND
CARBAPENEMASE GENES OF KLEBSIELLA PNEUMONIAE
STRAINS ISOLATED FROM LOWER RESPIRATORY
AND INTRA-ABDOMINAL | INFECTIONS AT BACH MAI HOSPITAL
IN 2022 - 2023

In this study, 200 Klebsiella pneumoniae strains were isolated from lower respiratory and intra-
abdominal infections at Bach Mai Hospital between 2022 and 2023. Antibiotic susceptibility testing
was performed using the BD Phoenix M50 system. Additionally, the presence of five common

won: Plag, ., blag, .. bla,, bla,.) was investigated using
PCR. The results showed that K. pneumoniae strains from the lower respiratory tract exhibited
low sensitivity to the tested antibiotics (16 - 51%), whereas those isolated from intra-abdominal
infections showed higher sensitivity (51 - 71%). Carbapenemase genes were present in 42.5% of the
K. pneumoniae strains, with bla, . (21%) and bla,,, (1
strain carrying bla,,, was detected. A total of 51 out of 85 isolates carried multiple carbapenemase
genes (e.g., bla,,. + bla,,, ., bla,..+bla,,, bla,..+bla,, . +bla,,,)
to most antibiotics. The findings provide valuable data to support clinicians in selecting empirical
antibiotic therapies for K. pneumoniae infections, particularly when antibiotic susceptibility testing is
unavailable.

carbapenemase-encoding genes (bla

5%) being the most prevalent genotypes; no

and exhibited high resistance

Keywords: Carbapenemase, antibiotic resistance, Klebsiella pneumoniae.

30 TCNCYH 187 (02) - 2025



