TAP CHI NGHIEN ClPU Y HOC
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309 chiing Klebsiella pneumoniae phén I4p tai Trung tdm Héi strc tich cuc ndm 2023 duwoc phan tich murc
d6 nhay cam voi cac khang sinh va xac dinh mot sé kiéu gene ma héa mét s gen B-lactamase (bla,p,,
bIaNDM’ blawM' bIaIMF’ bIaOXA-48-Iike’ bIaTEM’ bIaSHV’ bIaOXA-Hike’ bIaCTX-M nhém 1’ bIaCTX-M nhém 2’ blacrx-M nhémg) béng ky
thuat PCR. Céc ching nay cé murc do nhay cam véi cac khang sinh thdp ké ca voi khang sinh méi nhw
ceftazidime-avibactam. Ching phén lap tir bénh phdm hé hdp nhay cdm cao hon dang ké so véi ching
tr mau va bénh pham khac. C6 89,0% ching mang = 1 gen carbapenemase (phé bién: bla,, ,, .. 68,9%,
bla,,,, 50,2%; 44,3% mang dong thoi cé hai) va ty Ié cao céc gen ESBL (blag,, 79,6%, bla.,,, 61,8%, bla
55,0%). Ceftazidime-avibactam van la mét lwa chon khé quan cho cac ching sinh carbapenemase

CTX-M

nhém 1
nhém A va D (60,5%). Nghién ctru cung cép di¥ liéu giip cac béc si Iam sang lwa chon khéng sinh diéu tri
theo kinh nghiém cho céc trirong hop nhiém tring do K. pneumoniae khi chura c6 két qud khéng sinh do.

Twr khéa: Klebsiella pneumoniae, B-lactamase, ESBL, carbapenemase, ICU, mirc d6 nhay cam khang

sinh.

l. DAT VAN BE

Klebsiella pneumoniae la tac nhan chinh
gay nhiém trung bénh vién, dac biét tai cac
khoa hdi strc tich cuc (ICU), noi c6 ti 1& nhiém
trung cao va mirc dd6 khang khang sinh nghiém
trong." K. pneumoniae dé khang véi cac khang
sinh B-lactam nhw cephalosporin thé hé 3 va
carbapenem ngay cang phd bién, chi yéu do
sw xuét hién cda cac gen ma hoéa B-lactamase
nhw ESBL va carbapenemase.? Nhirng gen nay
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gop phan vao co ché khang thubc da dang cta
vi khuén, khién viéc diéu tri tré nén khé khan
va hiéu qua diéu tri gidm sut, dac biét 1a trong
méi trwdng ICU.3 Diéu tri K. pneumoniae khang
thubc hién nay dang dan chuyén sang chién
lwoc diéu tri theo kiéu gen, trong doé viéc xac
dinh chinh xac cac gen khang thuéc la can thiét
dé chon phéac dé khang sinh phu hop.*

Tinh hinh khang khang sinh va sy phén
bd cac gen khang thubc co6 sy thay déi rd rét
gitra cac khu vy dia ly. Vi dy, tai cac khu vec
chau A, gen bla,,, va bla,,, ,, .. Ph6 bién hon,
trong khi tai chau Au, bla,, lai chiém wu thé.>
Chinh vi vay, viéc nghién ctu kiéu gen cla K.
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pneumoniae tai cac co s& y t& khac nhau, dac
biét la tai cac ICU, la can thiét dé hiéu rd hon
vé su phan bd va thay dbi cla cac gen khang
thudc, tlr d6 gitip xay dwng cac chién lugc diéu
tri va kiém soat nhiém khuan phu hop véi tinh
hinh thyc té tai trng co s&. Xuét phat to thuc
tién d6, chung t6i tién hanh nghién ctru nay voi
hai muc tiéu:

(1) Panh gia mirc d6 nhay cdm khang sinh
clla cac ching K. pneumoniae phan lap tai
Trung tdm Héi strc tich cwe — Bénh vién Bach
Mai trong nam 2023.

(2) Xac dinh mot sb6 kiéu gen ma hoéa
B-lactamase thwdng gap & cac ching K
pneumoniae nay.

I. DOI TUVONG VA PHUONG PHAP
1. Béi twong

Cac ching K. pneumoniae dwoc phan lap
tai Trung tdm HOi stre tich cwc — Bénh vién
Bach Mai tir thang 01/2023 dén thang 12/2023.

Tiéu chuén Iwa chon:

L&y chiing K. pneumoniae phan lap d4u tién
tr mét bénh pham bat ki trén moi bénh nhan.

Tiéu chuén loai trir:

Céc chiing vi khuan khong thé phuc hdi iy ta
am sau va/hoac khong co6 day du sé liéu khang
sinh do thwong quy.

2. Phwong phap

Thiét ké nghién ctru

Nghién ctru mé ta cét ngang.

C& mau va chon mau: chon mau thuan tién -
thu thap toan bd cac chiing dat tiéu chuan trong
thoi gian nghién cu. Thyc té thu thap dwoc
309 chding.

Quy trinh nghién ctru:

Céac chang vi khuadn lwu triv déng sau
dwoc ra dong, cay chuyén va dinh danh lai
so bd. DNA cua vi khuan dwgc tach chiét
bang phwong phap tach nhiét: lay 3 - 5 khuén
lac thuan, nghién trong 100ul nwéc cat; dun
95°C trong 10 phut, sau do ly tam 15.000rpm
trong 2 phut va thu 14y dich ndi dé lam PCR.¢
Thyc hién PCR phat hién 5 gen méa héa
carbapenemase (bla,,. bla,,, bla,, bla,,,
bla ) va 6 gen ma hoda B-lactamase

OXA-48-like
TEM’ b/a bIaOXA-1-Iike’ bIaCTX-M

thwdng gap (bla
bla Phan &ng st

nhém 17 b/aCTX-M nhém 2’ CTX-M nhém 9)'

dung bd Master Mix H-Star 2X (BioFACT ™,
Han Quéc); mdi dugc téng hop bdi Integrated
DNA Technologies (My). Trinh tw méi va chu
trinh nhiét tuan theo cac nghién ctru ctia Doyle
va cong s (2012) va cda Dallenne va cong sw
(2010).57 S&n phdm PCR dwoc dién di trén gel
agarose 1,5% (dém TAE 0,5X) va nhuém bang
thuéc nhudém SYBR Safe (BioFACT ™, Han
Qubc). Kiém soat chat lwgng bdi chirtng am
va chirng dwong dwoc chay cung mau trong
mdi lan thwe hién PCR va dién di. Chirng am
la Klebsiella pneumoniae ATCC BAA-1706,
chirng dwong la Klebsiella pneumoniae ATCC
BAA-1705 mang bla,,. va cac chung tw két
qua ngoai kiém UK NEQAS mang cac gen con
lai d& dwoc xac nhan bang phwong phap giai
trinh tw gen.

Két qua khang sinh dd ctia cac chiing dwoc
thu thap tir xét két qua xét nghiém khang sinh
doé thwong qui thye hién tai Khoa Vi sinh,
Bénh vién Bach Mai trén hé thdng tw dong BD
Phoenix M50 (BD Diagnostics, My) va dién giai
theo tiéu chuan CLSI 2023.8

SHV’
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Bang 1. Trinh tw méi va chu trinh nhiét cho phan (rng PCR
phat hién kiéu gen ma hoa carbapenemase®

Kiéu Kich thwéc Trinh tw moi Chu trinh nhiét
gen (bp)
5-TGTCACTGTATCGCCGTC-3’
bla, .. 900
5-CTCAGTGCTCTACAGAAAACC-3'
o . 5-GCAGCTTGTCGGCCATGCGGGC-3 g ghu: 95°C/5 phit
oM 5-GGTCGCGAAGCTGAGCACCGCAT-3' - 35 chu ky:
5-GTTTGGTCGCATATCGCAAC-3 ~ * Bién tinh: 95°C/45s
bla,,, 389 + GAn mbi: 60°C/45s
5-GAAGGCGTTTATTGTTCATAC-3 - Kéo dai cudi: 72°C/8
bla,, 587 ht
5-GTACGTTTCAAGAGTGATGC-3' phu
bla 5-GCGTGGTTAAGGATGAACAC-3
oxA- 438
soike 5-CATCAAGTTCAACCCAACCG-3

Méi gen theo thir tr gém méi xubi va méi nguoc

Bang 2. Trinh tw méi va chu trinh nhiét cho phan (rng PCR
phat hién kiéu gen ma hoa B-lactamase khong thuéc nhém carbapenemase’

Kiéu Kich thwéc

Trinh tw moi Chu trinh nhiét
gen (bp)
5- CATTTCCGTGTCGCCCTTATTC -3’
bla,,,, 800
5- CGTTCATCCATAGTTGCCTGAC -3’
5- AGCCGCTTGAGCAAATTAAAC -3'
blag,, 713
5- GGCACCAGATTCAACTTTCAAG -3 - 30 chu ky:
bla,,, . 565 PR
O tke 5'- GACCCCAAGTTTCCTGTAAGTG -3 Bién tinh: 94°C/40s
+ Gan moi: 60°C/40s
bla,,, a0 5- TIAGGAARTGTGCCGCTOYA-3 oo ot 700C/1 phat
mhom 1 5- CGATATCGTTGGTGGTRCCAT -3 - Kéo dai cudi: 72°C/7
bla 5- CGTTAACGGCACGATGAC -3 phut
onc 404
aom 2 5- CGATATCGTTGGTGGTRCCAT -3
bla 5- TCAAGCCTGCCGATCTGGT -3
CTX-M 561
ahtms 5- TGATTCTCGCCGCTGAAG -3

Méi gen theo thir tw gém méi xudi va mbi nguoc
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Xt ly s6 ligu

Sé lieu dwoc nhap va phan tich bang phan
mém Microsoft Excel 2019. So sanh ty & dwoc
thwe hién bang phép x? hodc Fisher's Exact
(hgudng y nghia théng ké p < 0,05). Phan tich
ddng xuét hién cac gen khang thubc duoc thuc
hién nham tinh hé s Jaccard va hé s chéng
Iap gilra cac cap gen.®
3. bao dirc nghién ciru

Nghién clru s dung cac ching vi khuan
phan lap trong phdong thi nghiém, khdong can
thiép trén ngudi bénh. Toan bd thdong tin va
két qua thu duwoc phuc vu cho muc dich nghién
ctru, tuyét ddi bado mat danh tinh ngudi bénh.

Ill. KET QUA

1. Mirc d6 nhay cam vé&i khang sinh cta cac
ching K. pneumoniae

Trong 309 ching K. pneumoniae nghién
ctru, c6 217 chang (70,2%) phan lap tr bénh
phdm hé hép, 32 ching (10,4%) t¥ mau va
60 chiing (19,4%) tir cac ngudn khac. Mrc d6
nhay cdm khang sinh clia cac chiing nhin chung
réat thap: chi ¢ 3 loai khang sinh (ceftazidime-
avibactam, gentamicin, amikacin) dat ty I1é nhay
khoang 30%; hau hét cac khang sinh khac ty 1&
nhay < 10%. Bang chu y, cac ching phan lap
tr bénh pham hé hap co ty 1& nhay cao hon rd
rét so v&i cac chiing tir mau va ngudn khac (vi
du, ceftazidime-avibactam nhay 37,3% & nhém
ho hap so v&i 29,0% & nhém méau va 20,7% &
nhém khac; p < 0,05) (Biéu do 1).
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2. Kiéu gen ma héa B-lactamase cua cac
ching K. pneumoniae

C6 275/309 chang (89,0%) mang it nhét
mot gen carbapenemase. Phd bién nhét 1a gen
bla gy, 4o YOI 213 ching (68,9%), tiép theo 1a

bla,, v&i 155 ching (50,2%) va bla,, . v&i 67

Erog warny e s g 3 g

SAEPT AN NS - 85 0

SONIW L9 0r L dt-ave

chiing (21,7%). Bang Iwu y, 137 ching (44,3%)
mang dong thoi ca hai gen bla,, ,, .. + bla,,,,
tham chi c6 5 chang (1,6%) mang déng thoi
ba gen bla + bla,,,, + bla,,.. Khong co
(Biéu

OXA-48-like

chdng nao mang gen bla,,, hoac bla
ds 2).

VIM
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Biéu db 2. Ty Ié cac kiéu gen ma héa carbapenemase
trong cac chiing K. pneumoniae nghién ctru (n = 309)

Tinh trang khang thubc cta cac ching
mang gen bla,,,, (da don déc hay két hop véi
gen khac) déu rat nghiém trong. Hau hét cac
khang sinh déu mét tac dung trén nhém chidng
nay: ty 1& nhay cdm cao nhét chi khoang 17%
(gentamicin), va chi 3,9% sbé chiing mang bla,,,,
con nhay v&i ceftazidime—avibactam. Nguwoc

lai, nhirng ching mang cac carbapenemase
khac (khéng co bla,,,,) va nhom khong mang
gen carbapenemase nao lai c6 m&c dd nhay
cam cao hon dang ké. Dac biét, ceftazidime—
avibactam van git hiéu qua tét nhat & hai nhom
nay, v&i ty 1& nhay cdm lan lwot 13 60,5% va
72,7% (Biéu db 3).

B Cenazime/avioactam  [l] Gertamicin [l Amkacn

&0

DIRNDM don ¢ hoge Lhdi hop (n=155) Cac nhdm gan oén 181 (n=120)

NRGm knong mang gen (m=34)

Biéu d6 3. Mtrc d6 nhay cam vé&i khang sinh
cuia cac ching K. pneumoniae theo nhém kiéu gen carbapenemase
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Trong nhém B-lactamase khoéng thubc
carbapenemase, gen blag,  duwoc phat hién voi
ty 1& cao nhat (79,6% sbé chung), tiép theo 1a
bla,.,, (61,8%). Déi v&i cac gen ma hoa ESBL
thudc ho CTX-M, CTX-M nhém 1 chiém wu thé

blaTEM

blaSHV B O0CA-1-Nke

TAP CHi NGHIEN CU’U Y HOC

véi 55,0% sb chiing mang gen nay. Nguwoc lai,
CTX-M nhém 9 chi hién dién & 9,4% sb chiing,
va khoéng phat hién ching nao mang gen
CTX-M nhém 2 (Biéu d6 4).

blaCTX-M blaCTX-M

blaCTX-M
nhdm 1 nhdm 2 nhdm 8

Biéu do 4. Ty Ié cac chung K. pneumoniae mang cac gen B-lactamase
khéng thuéc nhém carbapenemase (n = 309)

Phan tich sy déng xuéat hién cta cac cdp
gen khang thubc (dwa trén sb lan ddng xuét
hién, hé sé Jaccard va hé sb chdng l1ap) cho
thdy nhiéu cap gen thwong cung hién dién
trén mot chdng vi khuan cé y nghia thdng ké
(Biéu d6 5). Trong do, c&p bla,,,, — blag,,, xuét
hién déng thoi & 182 ching (58,9%) véi hé sb
chdng l&p = 0,92 va hé sb Jaccard = 0,69. Cap

blag, — bla.,, .. cung c6 mat & 164 ching

(53,1%; hé sb chéng lap = 0,92; Jaccard =
0,62), con cép bla,.,, — bla.,,, ... ,98p & 151
chiing (48,9%; hé sb chéng lap = 0,85; Jaccard
= 0,67). Ngoai ra, cap bla,,,, — bla ., z1. FONg
xuét hién trong 125 chiing (40,5%; hé sb chéng
lap = 0,81; Jaccard = 0,45), va bla,,, — blag,,,
trong 94 chiing (30,4%; hé s chéng Iap = 0,61;
Jaccard = 0,39).
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Biéu dé 5. Biéu dé nhiét thé hién sw ddng xuat hién cac cip gen B-lactamase
trén cung mét ching K. pneumoniae

(Chu thich: J — hé sé Jaccard; O — hé sb chéng Iap)

Méi lién hé gitra sb lwong gen B-lactamase
ddng Ilwu hanh va ty 1& nhay cdm véi khang sinh
dwoc thé hién rd qua xu huwéng gidm dan cla
ty 1& nhay cdm khi sé lwong gen téng (Biéu dd
6). Trong s6 309 chiling nghién ctu, cé téi 270
chiing (87,4%) mang tir 2 gen tr& 1én, trong do
nhém déng mang 5 gen chiém ty 1& cao nhét

(103/309 chung, 33,3%). Nhin chung, ty I& nhay
cdm v&i da sb khang sinh & nhém mang 0 — 1
gen cao hon dang ké so véi nhém mang = 2 gen
(p < 0,05). Riéng v&i nhém aminoglycoside, ty
I&é nhay cam co dao dong gitba cac nhom gen,
tuy nhién chwa ghi nhan méi lién quan rd rét voi
s6 lwong gen dong lwu hanh.
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IV. BAN LUAN

Nhiém trung do K. pneumoniae da khang
thudc tai cac khoa hdi stre tich cuc 1a mét thach
thire In trong diéu tri hién nay."3 Trong nghién
ctvu clia chung t6i, K. pneumoniae hau nhw
dé khang v&i hau hét cac khang sinh théng
dung, bao gébm B-lactam, quinolon, piperacillin/
tazobactam, cotrimoxazol... v&i ty I& nhay cam
chi khoang 10%. Ngay c& nhirtng nhém thubc
c6 mirc d6 nhay cdm cao nhét (aminoglycoside
va ceftazidime-avibactam) thi ty 1&é nhay cam
cling chi dat khoang 30%. Ty & nay thap hon
dang ké so v&i bao cao giam sat khang thudc
toan quéc ndm 2020 (khodng 50% ching K.
pneumoniae con nhay) va ciing thap hon so véi
két qué chung toan Bénh vién Bach Mai nam
2022 - 2023.""" Tuy nhién, m&rc khang thudc
cwe ky cao tai ICU ctia chung t6i lai twong dong
véi tinh hinh ghi nhan ngay tai khoa Héi strc
tich cwc Bach Mai trong mét nghién ciru truéc
do (giai doan 2019 — 2020)."2 Didu nay goi y
rang cac ching vi khuén tai ICU ¢6 xu huéng
khang thubc cao hon so v&i mat bang chung
cla bénh vién. Chung téi cling nhan théy sw
khac biét rd rét vé mirc do nhay cdm khang
sinh tly theo loai bénh phdm. Céac chiing phan
lap t» bénh phdm hd hap c6 ty I& nhay cadm
cao hon han, vi du véi ceftazidime-avibactam
la 37,3%, gentamicin 37,1%, amikacin 30,6%
trong khi cac ching phan lap tir mau hoac bénh
phdm khéac chi khodng 13% - 30% dbi véi cac
khang sinh trén. Sy khac biét nay (p < 0,05)
cho thay vj tri nhiém tring ban dau c6 thé anh
hwdng dén kha nang dé khang cua vi khuén,
goi y rdng cac ching gay viém phdi bénh vién
c6 thé it dé khang hon so véi chiing gay nhiém
trung huyét ciing nhw & cac bénh pham khac.

Nghién clru clia ching téi ghi nhan ty 1é rat
cao vi khuadn mang gen carbapenemase: 89%
(275/309) chdng dwong tinh v&i it nhat mot
gen carbapenemase. Phd bién nhét 1a bla,,,

seire (67,3% sb chiing), tiép dén bla
va bla

vou (81,8%)
wre (21,7%). Dang lo ngai, co t¢i 42,7%
ching dong thoi mang ca bla,,,, + blay,, . .
tham chi 5 ching (1,6%) mang cung ldc ba
gen carbapenemase. So v&i nghién ctru treeéc
day tai Bénh vién Bach Mai nam 2018 (bla
(43%), bla,,. (40%), bla,,, .. (31%) va chi
7,5% bla,,, + bla,,, ,..)° cho thiy su thay
dbi trong xu hwéng dich t& hoc phan to tai ICU
Bach Mai gan day: cac enzyme nhom OXA-48-
like, NDM va sw két hop da enzyme dang ngay
cang phd bién hon so vé&i vai ndm truwéc. Song
song do, cac B-lactamase khéng thuéc nhém
carbapenemase ciing rat phé bién, véi ty & cao
clablag,, (79,6%), bla,,,,(61,8%) vabla ., ..
,(65,0%). Bang chuay, ty Ié cao cia gen bla, ,,
wmem 1 PRU NP VO xu hwdng lan réng toan cau
cla nhém enzyme nay, dac biét la CTX-M-15 —
vbn dang dan thay thé cac ESBL “c dién” nhw
SHV va TEM." So vé&i nghién clru nam 2023
trén K. aerogenes tai chinh Bénh vién Bach Mai
cling ghi nhan bla..,,, .. la mot trong ba gen
ESBL phd bién nh4t's, két qua nay cta ching
t6i cling c6 thém xu hwéng gia tdng ctia nhom
CTX-M trong céc truc khudn Gram am tai bénh
vién. Nghién ctu nay ciing cho thdy nhiéu
chuing trong nghién ciru ddng mang nhiéu gene
B-lactamase (vi du: bla,.,, blag,, bla . ., ...
.cung bla,,, bla,,, ...)- S dong hién dién
da gen nay thuong lién quan dén mirc do dé
khang rat cao, khién lwa chon khang sinh diéu
tri v cung han ché.® Nguyén nhan co thé do
cac gen ESBL va carbapenemase thuwdng nam
cung trén mot plasmid, c6 kha nang truyén doc
cling nhw truyén ngang gitra cac ching cung
loai va gitra cac loai khac nhau.® Hé qua la cac
chuing vi khuén cé plasmid mang déng thdi gen
ESBL va carbapenemase cé thé nhanh chong
lan truyén khd nang khang da thubc trong
méi trwdng bénh vién, dan dén cac vu bung

NDM
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phat nhidm khuadn da khang kho kiém soat.
Ty 1& K. pneumoniae da khang rét cao tai ICU
(d&c biét cac ching ddng thoi sinh ESBL va
carbapenemase) dong nghia v&i nguy co that
bai diéu tri rat I6n néu chi st dung cac khang
sinh thdng thuwdng. That vy, cac cephalosporin
thé hé 3 va tham chi carbapenem hau nhw
khéng con hiéu lwc, budc bac si phai can nhéc
st dung cac thubc mai. Két qua nghién ctru
cling goi y rang ceftazidime—avibactam van
la mét Iwa chon kha quan cho cac ching sinh
carbapenemase nhém A va D (60,5% ching
trong nghién clru cta ching t6i con nhay cam
v&i phdi hop nay). Tuy nhién, véi nhirng chiing
mang metallo-B-lactamase, ti 1& nhay cam rat
thap (3,9%) cling cho thdy kha nang han ché
cta khang sinh nay, dac biét & ICU Bach Mai
khi ti 1&é cac ching thuéc nhém nay trong nghién
clru cla ching toi 1én dén 50,2% (155/309
chdng). Hiép hoi bénh Truyén nhiém Hoa Ky
nam 2024 ciing khuyén céo diéu trj ceftazidime—
avibactam cho vi khuan sinh carbapenemase
nhém A va D nhwng véi nhém B thi phac dé
can phdi hop thém aztreonam (hodc st dung
cefiderocol).* Do do, viéc xac dinh nhanh co
ché dé khang ngay khi phan lap dwoc vi khuan
khang carbapenem la rat can thiét, nhdm dinh
hwéng diéu tri kip thdi va lwa chon khang sinh
hop ly. Bén canh do, sw Iwu hanh da dang cla
cac gen khang thubc tai ICU cho thdy can ting
cwdng hon niva cac bién phap kiém soat nhiém
khuan va st dung khang sinh hop ly, dé han
ché sw lan rong cac chiing vi khuan da khang.
Két qua nghién cru mot 1an niva nhdn manh
tinh cAp thiét cia viéc giam sat dich t& hoc phan
tl tai trng bénh vién, dic biét & cac khoa hdi
strc tich cwe, nham kip thdi cap nhat phac dd
diéu tri va chién lwoc phong ngtra phu hop.

V. KET LUAN

Két qua nghién ciru trén 309 ching K.
pneumoniae phan lap Trung tam Hbi strc tich

cwc Bénh vién Bach Mai cé mirc dé khang rat
cao dbi v&i hau hét cac khang sinh phd bién. Tilé
cao va sy ddng lwu hanh nhiéu gen B-lactamase
bao gdbm ca& ESBL va carbapenemase da gop
phan gay ra tinh trang da khang nghiém trong,
tao thach thuc I&n trong diéu tri. Ceftazidime—
avibactam van la mét lwa chon kha quan cho
cac chung sinh carbapenemase nhém A va D
(60,5%). Di¥ liéu nghién ctu cung cép co s&
cho cac bac si ldm sang trong viéc Iwa chon
khang sinh diéu trj theo kinh nghiém cho cac
nhiém trung do K. pneumoniae khi chwa co6 két
qua khang sinh dd.
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Summary

ANTIBIOTIC SUSCEPTIBILITY AND B-LACTAMASE GENE
PROFILES OF KLEBSIELLA PNEUMONIAE STRAINS ISOLATED
FROM THE INTENSIVE CARE CENTER OF BACH MAI HOSPITAL

The study investigated the antimicrobial susceptibility and B-lactamase gene profiles of 309
Klebsiella pneumoniae strains collected from the Intensive Care Center of Bach Mai Hospital in 2023.
PCR was used to identify the most common B-lactamase genes, including bla, ., bla,,,, bla,,, bla,,,
b/aOXA-48-/fke’ b/aTEM’ bIaSH\/ bIaOXA-1-/ike’ bIaCTX-Mgroup v bIaCTX-Mgroup 2 bIaCTX-Mgroup 9 The results showed that
the isolates demonstrated low susceptibility to most tested antibiotics, including the newer agent
ceftazidime-avibactam. Notably, isolates derived from respiratory specimens exhibited significantly
higher susceptibility rates compared to those from blood and other sources. Carbapenemase genes
were identified in 89.0% of the strains with bla_,, ... (68.9%) and bla,,, (50.2%) being the most
prevalent; co-occurrence of both genes was detected in 44.3% of isolates. High frequencies of ESBL
genes were also observed, with blag,, (79.6%), bla,,, (61.8%), and bla ., ,, ..., , (55.0%) being the
most common. Ceftazidime—avibactam retained activity against 60.5% of isolates harboring class A

and D carbapenemases, indicating its potential role in treatment.

Keywords: Klebsiella pneumoniae, B-lactamase, ESBL, carbapenemase, ICU, antibiotic
susceptibility.
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