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AP DUNG KY THUAT PCR DA MOI XAC PINH
KIEU GEN MA HOA CARBAPENEMASE TREN CAC CHUNG
KLEBSIELLA PNEUMONIAE SINH CARBAPENEMASE

Ng6 Van Quynh™, Vii Thi Ha, Vi Thi Diép
Ha Thi Thu Trang, Nguyén Thi Thu
Bénh vién Ba khoa Xanh Pén

Nhiém tring do vi khuén khéng khang sinh, dac biét Ia Klebsiella pneumoniae khang carbapenem, dang gia
téng va gay khé khén trong diéu tri. Céc khang sinh méi nhw ceftazidime/avibactam, meropenem/vabobactam...
da duoc phat trién dé diéu tri chon loc theo tirng nhém carbapenemase. Viéc xac dinh nhém carbapenemase
c6 vai tro quan trong trong Ilwa chon khang sinh. Trong nghién ctru nay, 95 chdng K. pneumoniae sinh
carbapenemase duoc xac dinh kiéu gen mé héa carbapenemase bang ky thuat PCR. Céc chiing K. pneumoniae
mang 7 kiéu gen ma hoa carbapenemase, theo thir t Ia bla,,. (26,3%), bla,,, (25,3%), bla,p.oxasss (21,1%),
bla,,, .. (18,9%), bla,,...ou (3,2%), bla, e, o4 .5 (2. 1%) va bla
ching nao mang gen bla,,, va bla,,, Cac ching nay dé khang cao voi hau hét cac khang sinh duoc st dung.

). Nghién ctru khéng phat hién
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Tir khéa: Carbapenemase, khang khang sinh, Klebsiella pneumoniae sinh carbapenemase.

I. DAT VAN DE

Hién nay, bénh nhiém tring van |a mét trong
nhirng nguyén nhan gay tr vong cao, khong
chi riéng tai Viét Nam ma con trén toan thé gidi.
Nhiém trung gay nén b&i cac vi khudn Gram am
ndi Ién nhw la mot van dé thach thire 16 do tinh
trang khang khang sinh tang cao, diéu tri khang
sinh phtre tap. NGi bat Ia ho Enterobacterales
khang carbapenem da dwoc T chirc Y té Thé
gidi xép loai cadnh bdo nguy hiém cao nhét.’
Tai My, theo bao céo ctia CDC mdi ndm cé
khoang 13.100 bénh nhan nam vién bj nhiém
Enterobacterales khang carbapenem, trong do
c6 1100 ca t&r vong va tiéu tdn khoang 130 triéu
déla mbi nam.2 Trong do, Klebsiella pneumoniae
c6 mirc do dé khang carbapenem nghiém trong
va gia tdng nhanh nhét theo thdi gian. Tai Trung
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Ngay nhén: 02/10/2024

Ngay duoc chap nhén: 06/11/2024

tam Hoi stre tich cuwe - Bénh vién Bach Mai nam
2023, K. pneumoniae la mét trong cac tac nhan
gay bénh hang dau va&i ty 1& phan lap 18,0%,
dac biét ty 1&é nhay cdm v&i carbapenem chi con
dwdi 20%.3

Khang sinh nhém carbapenem la nhirng
khang sinh c6 phd khang khudn réng nhét
trong nhom B-lactam, la mét trong nhirng lya
chon cubi cung cho nhirng trwdng hop nhiém
K. pneumoniae da khang.* Tuy vay, viéc lam
dung khang sinh lam gia ting tinh trang dé
khang ctia nhém khang sinh nay & nhiéu khu
v trén thé gii.* Cac ching K. pneumoniae
khang carbapenem thudng khang nhiéu
khang sinh khac, va chi con rat it lwa chon
diéu tri nhu colistin, fosfomycin, amikacin.5¢ K.
pneumoniae khang carbapenem duwgc phén
thanh 2 nhém chinh: K. pneumoniae khang
carbapenem do sinh carbapenemase va
khong sinh carbapenemase. Trong d6 nhom K.
pheumoniae sinh carbapenemase duwogc chu y
nhiéu hon vi chiém ty & chi yéu, dé khang hau
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hét cac khang sinh nhém B-lactam, hay phéi
hop véi cac co ché dé khang khac va déc biét
la kha nang lan truyén gen khang thubc do cac
gen tbng hop carbapenemase phan I&n ndm
trén plasmid hodc transposon.®¢ Dya trén ciu
tric phan t, cac B-lactamase dwoc chia lam
4 nhém chinh A, B, C, D; cac carbapenemase
thuéc 3 nhom A, B, D.” Trwdce tinh trang gia
tang cla vi khuan khang khang sinh, viéc dua
cac khang sinh méi vao diéu tri a rat can thiét.
Tuy vay, cac thuéc méi nay chi tac dung chon
loc trén ttrng nhém carbapenemase, vi du nhw
ceftazidime/avibactam tac dung trén cac chiing
K. pneumoniae sinh carbapenemase nhdmAva
D nhwng khéng c¢6 tac dung véi nhom B.8 Trong
khi d6, meropenem/vabobactam, imipenem-
cilastatin/relebactam c6 tac dung vé&i cac ching
sinh carbapenemase nhdm A nhwng khéng c6
tac dung v&i nhdém B va nhém D.8° Tai Viét Nam,
da cé nhiéu nghién ctru vé kiéu gen ma hoa
carbapenemase, tuy nhién sw phan b cac kiéu
gen c6 thé khac biét theo viing mién. Vay nén
can lam nghién ctru tai méi khu vire, bénh vién
dé xem xét sw phan bd cac kiéu gen, gitp tdi
wu lwa chon khang sinh khi chwa cé két qua
khang sinh d6, déng thdi so sanh véi cac khu
vuwe khac. Do vay, chang t6i tién hanh nghién
clru nay véi muc dich xac dinh kiéu gen ma hoa
carbapenemase trén ching K. pneumoniae
sinh carbapenemase bang kjy thuat PCR da
mdi va danh gia mirc dd nhay cam v&i khang
sinh cla cac chung nay.
Il. DOl TUONG VA PHUONG PHAP
1. Péi twong

Pbi twong nghién ctu la cac ching K.
pneumoniae khang carbapenem va sinh
carbapenemase phan lap dwoc tai Bénh vién
Da khoa Xanh Pén tr thang 1/2024 dén thang
10/2024.

Tiéu chuén Iwa chon

+ Cac chung Kilebsiella pneumoniae khang

TAP CHi NGHIEN CU’U Y HOC

carbapenem dwoc thu thap bang cach lay
mau toan bd tr cac ching phan lap tw tat ca
céac loai bénh phdm, duwoc xac dinh dé khang
carbapenem theo khang sinh dé thwéng quy tai
Bénh vién DBa khoa Xanh Pén.

+ Xac dinh cac ching K. pneumoniae khang
carbapenem theo co ché sinh carbapenemase
bang ky thuat bat hoat carbapenem cai tién
(mCIM).

Tiéu chudn loai trtr: Cac ching K.
pneumoniae khang carbapenem phan |&ap trén
cung moét loai bénh phdm trén cung moét bénh
nhan.

2. Phwong phap

Thiét ké nghién ctru: nghién clru mo ta cat
ngang.

C& méu: 1y mau thuan tién va cé 95 chiing
K. pneumoniae sinh carbapenemase du tiéu
chuén dwoc chon vao nghién ctu.

Cdc bwéc tién hanh: cac ching K.
pneumoniae du tiéu chudn duwoc tach chiét thu
DNA bang nhiét, chay real-time PCR da mdi
bang bd héa chét Allplex™ Entero-DR Assay
(Seegene, Korea) dé phat hién 5 gen ma hoa
K’PC’ blaNDM’ bIaIMP’ blawM
oxaqg: BO hoa chat dat chirng nhan IVD
va kiém soat chat lwong phan &ng béng chirng
dwong, chirng &m va chivng ndi trong méi 1an

carbapenemase la bla
va bla

thwe hién. Khang sinh d6 dwoc thye hién thweng
quy tai bénh vién Xanh Pén bang phwong phap
khoanh gidy khuéch tan, véi khang sinh colistin
thwe hién phwong phép vi pha lodng béang bo
hoa chat Sensititre™ FRCOL (Thermo Fisher
Scientific) dat IVD. Ké&t qua phién giai theo
hwéng dan cia CLSI M100 ndm 2024,

Thu thap - lwu trie va xu Ii s6 ligu: Sb liéu
dwoc quan li, lwu trir va x& ly bAng phdn mém
Microsoft Office 365.

3. bao dirc nghién ciru

Nghién ctu dwoc tién hanh trén ching
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vi khuan, khoéng can thiép truc tiép trén bénh
nhan. T4t ca thong tin lién quan dén bénh nhan
déu dwoc bado mat va chi st dung cho muc dich

nghién ctru.

lll. KET QUA

1. Ty Ié cac gen ma héa carbapenemase
cuia cac chung K. pneumoniae sinh
carbapenemase

Bang 1. Ty Ié cac gen ma héa carbapenemase (n = 95)

Nhom carbapenemase  Kiéu gen ma héa carbapenemase S6 lwong Ty lé (%)
A bla,. 32 33,7
bla,, 49 51,6
. bla,/bla,, 0 0,0
D blag,, . 42 44,2
blay gy oxass 20 21,1
Nh6m phéi hop Dhoneree ’ 52
bla, g, cxass 2 2,1
bla 2 2,1

KPC+NDM+OXA-48

Trong s6 95 ching K. pneumoniae sinh
carbapenemase, ty & bla,., bla,,, va bla,,, ,,
lan lwot 1a 33,7%, 51,6% va 44,2%. Khéng
phat hién dwgc ching nao mang gen bla,,,
hay bla,,.. Cac ching mang tr 2 kiéu gen ma
héa carbapenemase khac nhau, cao nhét la

blayyroxsss CHIEM 1Y 18 21,1%; bla ., oo VA
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bla, ., oxnss ChiEM ty 1€ it hon lan lwot 12 3,2%
va 2,1%. C6 2 ching mang ca 3 kiéu gen ma
hoa carbapenemase 12 bla, .., ou.oxass CNIEM ty
1€ 2,1%.

2. Mlrc do nhay cam véi khang sinh cua cac
ching K. pneumoniae sinh carbapenemase
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Biéu dd 1. Ty lé nhay cam vé&i khang sinh cta cac ching K. pneumoniae
sinh carbapenemase
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Theo hwéng dan cua CLSI M100 khéng
c6 phién giai cho gia tri nhay cam cua colistin,
nhirng ching K. pneumoniae cé gia tri MIC < 2
pg/ml dwoe phién giai la trung gian va = 4 pg/ml
la dé& khang. Trong nghién ctru cla chung tdi,
nhirng ching K. pneumoniae phién giai trung
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mblaKPC (nhém A)

blaNDM (nhém B)

gian va&i colistin dwoc xem la nhay cam.

Cac chung K. pneumoniae con nhay cam
twong dbi vo&i ceftazidime-avibactam (47,4%),
nhay cam trén 70% v&i colistin. Trong nhém
aminoglycoside, ty & nhay cadm v&i amikacin va
gentamicin chi con dwi 20%.
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Biéu d6 2. Ty Ié nhay cam véi khang sinh ctia cac chung K. pneumoniae mang
kiéu gen ma héa carbapenemase khang nhau

Cac chang K. pneumoniae mang gen
bla,.. con nhay cam 100% v&i ceftazidime/
avibactam, trén 70% v&i colistin. Ty 1& nhay
cam v&i amikacin va gentamicin lAn lwot la
33,3% va 29,2%. Cac chang mang gen bla,,,
dé& khang hoan toan véi ceftazidime/avibactam
va gentamicin. Tuy vay, ty 1é nhay cdm cao voi

colistin (78,9%), dbi v&i amikacin con nhay cam
12,5%. Cac chung mang gen bla,,, ,, dé khang
hoan toan v&i amikacin, v&i gentamicin ty &
nhay cdm chi con dudi 20%. Ty |é nhay cdm
v&i ceftazidime/avibactam va colistin con cao
lan lwot 1 94,4% va 76,9%.

Bang 2. S6 chiing K. pneumoniae nhay cam v&i khang sinh mang kiéu gen ma héa
carbapenemase phdi hop

X Sé S6 chiing nhay cam
Kiéeu gen
lwong  Amikacin  Gentamicin Ceftazidime-avibactam Colistin
bla,,..onss 20 1 3 0 12
bla 3 2 0 0 2

NDM+KPC
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Kid Sé S6 chiing nhay cam
ieu gen

lwgng  Amikacin  Gentamicin Ceftazidime-avibactam Colistin
b/aKPC+OXA—48 2 1 0 2 2
bla 2 0 0 0 1

KPC+NDM+OXA-48

Cacchang K. pneumoniae mang bla, . oxx s
c6 12/20 ching nhay cam vé&i colistin, 0/20
chliing vé&i ceftazidime-avibactam, 1/20 chiing
voi amikacin va 3/20 chling v&i gentamicin.
Cac ching mang bla,, ... 0 2/3 chung nhay
cam vé&i colistin, 0/3 chlng v&i ceftazidime-
avibactam, 2/3 chling v&i amikacin va 0/3 chiling
v&i gentamicin. Cac chiing mang bla, ., oya.4s €0
2/2 chling nhay cdm va@i colistin, 2/2 ching v&i
ceftazidime-avibactam, 1/2 chling v&i amikacin
va 0/2 chuing v&i gentamicin. Cac ching mang
cad 3 gen bla,,., omoxass €O 1/2 ching nhay
cdm vo&i colistin, khéng cd ching nao nhay
cam v&i ceftazidime-avibactam, amikacin va
gentamicin.

IV. BAN LUAN

Chuang t6i s dung ky thuat PCR da moi
dé phan tich 95 ching K. pneumoniae sinh
carbapenemase. Két qua cac ching nay mang
mot hodc nhiéu gen ma héa carbapenemase
VOi bla,,, chiém ty I& cao nhat 51,6%, bla,,,
(44,2%) va bla,,. (33,7%). Khéng phat hién
dwgc chung nao mang gen bla,,, hoac bla,,.
bla.., bla,, va bla,, ,, clng la nhitng kiéu
gen lwu hanh phé bién, phu hop véi cac nghién
ctru dich té gan day."-'3 Cac chiing mang tw hai
loai kiéu gen khac nhau, cao nhétla blay . oxaas
chiém ty 18 21,1%, bla,.wec V3 Dlapc.oxsss
chiém ty & thap hon, 1an lwot 1a 3,2% va 2,1%.
C6 2 ching mang ca 3 kiéu gen bla, ..., ousoxass
chiém ty 1& 2,1%. Ty & bla,,,, trong nghién ctru
cla chung téi twong ddng véi nghién clru cla
tac gia Ha Thi Thu Van v&i ty 1&é 61,46%. Tuy
nhién, ty |é bla,. va bla,,, ,, trong nghién clru
cla tac gia nay (26,04% va 12,5%) khac biét so

v&i két qué cha chung toi la 33,7% va 44,2%.'
Twong tw, nghién clru cla tac gid Phan N
Diéu Hong trén 20 ching K. pneumoniae sinh
carbapenemase ciing cho thay bla,,,, chiém wu
thé (17/20 ching), 2/20 ching mang bla,. va
1/20 ching mang bla

oxaqs- Nghién cru khac

cua tac gia Trinh Van Son ciing chi ra bla,,,
bla,.; va blag,, ,, 1a nhitng kiéu gen phd bién,
trong d6 bla,,,, cting 1a kiéu gen chiém wu thé. s
Tuy nhién, nghién ctru phat hién bla,,, chiém
mot ty 1€ nhé (12,0%) trong khi nghién ctru cla
chang téi khéng phat hién kiéu gen nay."® Cac
nghién ctru déu chi ra bla,,, 1a kiéu gen chiém
ty 1& cao nhét, bla,,. va bla, ,, chiém ty 1& thap
hon va khac biét tuy tieng nghién ctru, trong khi
bla,,. va bla,, hiém gap. Ty 1é cac nhém gen
ma hda carbapenemase c6 sy khac biét gilra
cac khu vuc trén thé gi¢i. Nhiéu nghién ctu
dich t& tdng hop di liéu tr nhiéu qubc gia dé
danh gia ty 1é cac gen ma hoéa carbapenemase
chinh nhw bla bla bla,,, .. bla,,.

. KPC? i NDM?
bla,,,. Ket qua cho thay bla,. la kieu gen pho

va
] ) . Kpe
bién nhat & Bac My va chau Au, trong khi bla,
xuét hién vé&i tan suat cao & Nam A va Trung
bong. bla,,, ,, va bla,,, cling duwgc bao cao voi
ty 1& dang ké& & khu vuc Dia Trung Hai va Trung
Pong.”"” O khu vwc Dong Nam A, bla,, 1a
kiéu gen chiém ty lé cao nhat trén 60%, dac
biét & cac nwdc nhw Thai Lan va Viét Nam.'2'8

Cac chiang K. pneumoniae  sinh
carbapenemase vbn di da cé kha nang thay
phan cac B-lactam phé rong bao gdm penicillin,
cephalosporin, carbapenem va monobactam.
Két qua nghién ctu ciing cho thdy cac chiing
nay déu khang toan bd vdi cac khang sinh
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nhom cephalosporin, quinolon va carbapenem,
chi con nhay cam du&i 20% véi cac khang sinh
nhém aminoglycoside (amikacin, gentamicin).
Tuy vay, cac ching K. pneumoniae van con
nhay cdm cao v&i ceftazidime/avibactam va
colistin, twong &ng 1a 47,4% va 71,8%. Két qua
twong ddng v&i nghién ctru cla tac gia Nguyén
Chi Nguyén trén 110 chang K. pneumoniae
sinh carbapenemase cho thay cac ching cling
dé khang gan nhw hoan toan véi cac khang
sinh B-lactam va quinolone. Tuy vay, ty |1é nhay
cam v&i nhém aminoglycoside cao hon trong
nghién ctru ctia chdng toi, cu thé ty 1& nhay cdm
cla amikacin va gentamicin lan lwot 1a 67,3%
va 52,7% so v&i chi 17,2% va 14,1%."° Co sy
khac biét nhw vay mot phan vi tac gia bién
luan két qua theo hwéng dan cta CLSI ndm
2020, tuy vay dén nam 2022 hwéng dan moi
cap nhat diém gay cta cac khang sinh nhém
aminoglycoside theo chiéu hwéng gidm ty lé
nhay cdm, dan dén ty & nhay cdm trong nghién
ctu cla chang t6i thap hon.

Trong nghién clru cta chung téi, cac ching
K. pneumoniae sinh carbapenemase nhom
A (bla,,.) nhay cam 100% voi ceftazidime-
avibactam, v&i nhém D (bla,, ,.) 1a 94,4% va
nhom B (bla,,) thi dé khang hoan toan. Voi
cac ching mang gen két hop, ceftazidime-
avibactam van nhay cdm 100% vé&i cac chiing
mang bla, .., o s tUY VAy V&I cac ching mang 2
gen hay ca 3 gen mé hoa c6 bla,,,,, ceftazidime-
avibactam bi dé khang hoan toan. Trén ly thuyét
avibactam trc ché duwoc carbapenemase nhém
Ava D, khéng c6 tac dung trén nhém B, thyc té
nghién ctru clia chung téi cling cho ra két qua
ceftazidime-avibactam nhay cdm gan nhw toan
b6 v&i cac chlng sinh carbapenemase nhém A
va nhém D, nhung bi dé khang hoan toan béi
cac chlng sinh carbapenemase nhom B. Trong
nghién cru cla tac gia Tran Hai Yén, cac chiing
K. pneumoniae mang bla,,. nhay cam 80,8%

TAP CHi NGHIEN CU’U Y HOC

vGi ceftazidime-avibactam, mang bla,,, ,, nhay
cam 80,0% va mang bla,,, nhay cam 5,5%.%°
V&i nghién clru cla tac gid H Nwong Nié, ty
I& nhay cam v&i ceftazidime-avibactam clia cac
ching K. pneumoniae mang bla,,., bla,g,, va
bla,, ,, 1an luvot 1a 84,4%, 32,5% va 57,1%.?!
Két qua 2 nghién ctru déu cho thay cac chiing
mang bla, . va bla,,, ,, khdng nhay cam hoan
toan vo&i ceftazidime-avibactam, cac ching
mang bla,, trén ly thuyét la d& khang véi
ceftazidime-avibactam, tuy vay van c6 mét ty
Ié nhé nhay cam. Sy khac biét cé thé do md
hinh bénh tat ctia cac bénh vién la khac nhau
va viéc str dung khang sinh nhét |1a cac khang
sinh m&i cling khac nhau. Hon nira két qua
PCR méi chi lam duwoc 5 kiéu gen ma hoa
carbapenemase thuong gap, co thé bé sot it
nhiéu cac kiéu gen ma hoa khac it gap, dan dén
c6 sw chénh l&ch trong phién giai két qua nhay
khang ceftazidime-avibactam gitra két qua kiéu
gen va kiéu hinh.

Colistin thwerng duwoc coi 1a gidi phap cubi
cung trong trwdng hop nhiém khudn do K.
pneumoniae khang carbapenem. Hwéng dan
cla CLSI M100 khéng cé phién gidi nhay cam
cho colistin, nhirng chiing c6 gia tri MIC < 2 ug/
ml dwoc phién gidi la trung gian va = 4 ug/ml la
dé khang. Colistin khéng nén diéu tri don doc
ma can phdi hop dé téi wu héa hiéu qua diéu
tri, gidm doc tinh va han ché khang thubc.™
Trong nghién ctru cla chung t6i, nhirng chdng
K. pneumoniae trung gian vé&i colistin dwoc
xem la nhay cam, ty 1é nhay cdm la 71,8%. Ca
3 nhém K. pneumoniae mang chi 1 gen don
I& va trong cac nhém chiing mang 2 gen déu
c6 ty 1& nhay cdm véi colistin gan nhu twong
dwong nhau, ngay ca 2 chiing mang ca 3 gen
ma hoéa ciling cé 1 chldng nhay cam véi colistin.
Ngoai colistin, viéc lywa chon khang sinh dé
diéu tri K. pneumoniae sinh carbapenemase
nhom B (metallo-B-lactamase) la mot thach
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thirc 16n. Aztreonam két hop véi chat e ché
B-lactamase nhuw avibactam la Iya chon dang
chu y, vi aztreonam khong bi phan hdy b&i
metallo-B-lactamase va avibactam gidp (¢ ché
cac loai B-lactamase khac. Do chwa c6 khang
sinh két hop truc tiép aztreonam va avibactam,
ceftazidime/avibactam két hop véi aztreonam
& mét lwa chon hiru ich. Ngoai ra, fosfomycin
c6 thé dwoc s dung trong phac dé phdi hop
va trong mét sé trworng hop, liéu cao tigecycline
ciing 1a mo6t phwong an tét nhung cé han ché
trong diéu tri nhiém khuan huyét, do tigecycline
dwoc phan phdi tap trung vao cac mé hon la
trong mau.5%® Cefiderocol mot cephalosporin
m&i c6 co ché khang khuan doc dao, thé hién
hoat tinh in vitro va in vivo manh mé chéng
lai nhiéu loai vi khudn Gram am, bao gdm K.
pneumoniae sinh metallo-B-lactamase.>® Tuy
vay, khang sinh nay hién chwa c6 mat tai Viét
Nam. Cac phac dd diéu tri can dwa trén két qua
khang sinh d6 va thwong két hop 2 hay nhiéu
khang sinh con nhay cadm dé dat hiéu qua tbt
nhat.

V. KET LUAN

Nghién ctru cho thdy bla,,, phd bién nhét
trong cac chung Klebsiella pneumoniae sinh
carbapenemase. Cac ching nay khang hau
hét cac khang sinh, nhwng van nhay cam voi
amikacin, gentamicin, ceftazidime-avibactam
va colistin. Diéu nay cé thé 1a dinh huéng
phac dd kinh nghiém cho lam sang khi chuwa
c6 két qua khang sinh dd. Viéc xac dinh nhém
carbapenemase rat quan trong trong viéc lya
chon khang sinh phu hop, nhét la véi cac khang
sinh m&i nhw ceftazidime/avibactam trong
béi canh bla,,,, chiém ty l& cao, cac ching
mang bla,,, khang hoan toan voi ceftazidime/
avibactam. PCR cho két qua nhanh, d6 chinh
xac cao va cho phép phat hién déng thoi nhiéu
kiéu gen sinh carbapenemase, hd tro diéu tri
s&m. Tuy nhién chi phi cao, yéu cau trang thiét

bi hién dai va chi phat hién dwoc kiéu gen ma
khéng danh gia kha ndng biéu hién kiéu hinh.
C6 thé ap dung lam thuwong quy dwoc & cac
bénh vién 1&n, c6 sb lweng mau nudi cay nhiéu
va tinh hinh khang khang sinh phtrc tap.
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TAP CHi NGHIEN CPU Y HOC
Summary

APPLICATION OF MULTIPLEX PCR FOR GENOTYPIC
IDENTIFICATION OF CARBAPENEMASE ENCODING GENES IN
CARBAPENEMASE PRODUCING KLEBSIELLA PNEUMONIAE
STRAINS

Infections caused by antibiotic resistant bacteria, particularly carbapenem resistant Klebsiella
pneumoniae, are increasing and pose significant challenges in treatment. New antibiotics,
such as ceftazidime/avibactam, meropenem/vabobactam... have been developed for selective
treatment based on the type of carbapenemase produced. Identifying the specific carbapenemase
group is crucial for guiding antibiotic selection. In this study, 95 carbapenemase producing K.
pneumoniae strains were genotyped using PCR to detect carbapenemase encoding genes.
The strains harbored seven carbapenemase genotypes, with the following prevalence: bla,,
(26.3%), bla,, (25.3%), bla,,\.oxnas (21.1%), blag,, ., (18.9%), bla,,...on (3.2%), bla, o, oxass
(2.1%) and bla,,., omoxass (2-1%). No strains carrying bla,,, or bla,, genes were detected.
The aforementionned strains exhibited high resistance to most antibiotics used in treatment.

Keywords: Carbapenemase, antibiotic resistance, carbapenemase producing Klebsiella
pneumoniae.

94 TCNCYH 186 (1) - 2025



