TAP CHi NGHIEN CU’U Y HOC

MUC PO NHAY CAM VOI KHANG SINH VA MOT SO KIEU GEN
DE KHANG BETALACTAM CUA K. AEROGENES PHAN LAP
TAI BENH VIEN BACH MAI

Nguyén Thi Viét Ha'2, Nguyén Thj Van Anh'
Nguyén Van Tan' va Pham Hong Nhung"®*
"Trrong Bai hoc Y Ha Noi

2Bénh vién Da khoa tinh Lao Cai

3Bénh vién Bach Mai

Nghién ctru duoc thue hién trén 193 ching phéan I4p tir céc loai bénh phdm tai bénh vién Bach Mai tir
thang 1 - 12/2023 nhdm xéc dinh mic do nhay cdm véi cac khang sinh va xéc dinh nam kiéu gen ma hoé
carbapenemase, sau kiéu gen ma hoé ESBL bang phuong phép PCR. Két qud K. aerogenes phén lap duoc
nhiéu nhat ttr bénh pham djch tiét hé hap (79,3%). 150 chiing cé kiéu hinh khang carbapenem,trong dé kiéu gen
mé hoé ESBL thuong gap nhét Ia bla,, bla bla.,, ,(hon 40%,), kiéu gen ma hoé carbapenemase thuong
OXA-4 bla

Ian lwot 1a 17,3%, 3,3%. K. aerogenes da dé khang hau hét khéng sinh hay duoc st dung, chi con

CTX-M7T’
gdp nhét Ia bla,, ,, (70%). Ti Ié cac ching mang kiéu gen mé& hoa carbapenemase phoi hop bla
bla,,..bla

nhay cam véi mét sb khang sinh nhuw ceftazidime/avibactam (67,8%), trimethoprim/sulfamethoxazole(41,4%),

NDM + OXA-48"

KPC + OXA-48

amikacin (27,9%), gentamycin(18,1%) néng dé trc ché téi thiéu cta fosfomycin (< 16 ug/mL) la 61,1%. Dip
liéu cung cép co sé& cho béc sy Ié&m sang lwa chon khang sinh diéu tri khi chuwa cé két qua khang sinh do.

Tir khoa: K. aerogenes, kiéu gen carbapenemase, ESBL, mirc dd nhay cam khang sinh.

I. DAT VAN DE

Trong nhitng ndm gan day, Klebsiella
aerogenes la mét trong nhirng tac nhan hay
gap gay ra cac vu dich nhiém khuan bénh
vién bung phat tai nhiéu khu vuc dia ly trén
thé gidi, lam tang ti 1é t& vong va thét bai trong
qua trinh diéu tri.™* Trong sé do, nhiém khuan
huyét, séc nhiém khuan, viém phéi lién quan
thd may, nhiém khudn tiét niéu do K. aerogenes
la nhirng bénh canh dang quan ngai dac biét
hay gap & bénh nhan khoa hdi strc tich cuc, 1a
nhirng b&énh nhan nang, slc dé khang giam,
chiu nhiéu tha thuat can thiép va nam vién dai
ngay.5” Nghién ctru tai Nhat Ban cla Kamio K
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nam 2022 cho thdy K. aerogenes cung voi E.
cloacae chiém 60% trong sb cac can nguyén
Enterobacterales gay nhiém trang bénh vién.?
Mot nghién clru dwoc thwe hién & 27 bénh vién
& Chau Au t nam 2020 — 2022 cho thay K.
aerogenes clng la can nguyén thuwdng gap
phan lap dwoc tr mau cGa bénh nhan hoi
strc (36,9%), trong dé két qua ndi bat Ién 1a
ti 1& kiéu hinh khang cephalosporin thé hé ba
(29,8%), s&n xuat qua mirc ampC (32,1%), ti 1&
phat hién NDM 4,8%, OXA-48 33,3%.° Tai Viét
Nam, K. aerogenes cing la mét trong nhirng
can nguyén gay nhiém khuan hé hap thuong
gap & bénh nhan Khoa Hbi stre tich cwe Bénh
vién Bach Mai, chiém ti 1& 4,1% trong téng sb
cac can nguyén phan lap duwgc.'’® Nghién clru
tai Bénh vién Hiru nghi BDa khoa Nghé An nam
2022, K. aerogenes la can nguyén dirng the tw
(11%) trong téng sb c&n nguyén gay viém phdi
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lién quan thé may tai khoa chdng doc."

Betalactam 14 nhém khang sinh cé phd
tac dung rong, hay dwoc st dung dé didu tri
cac nhiém trung do K. aerogenes, dac biét 1a
carbapenem duwgc st dung cho vi khuan da
khang. Ti 16 K. aerogenes khang thubéc ngay
cang cao, vi khudn c6 co ché khang thuéc da
dang, c6 thé khang thudc bang nhiéu co ché
nhw sinh ESBL, carbapenemase, hodc phéi
hop nhiéu co ché kém mét porin, thay ddi tinh
thAm cla mang."2 Theo huwéng dan cia Hoi
bénh truy&n nhiém Hoa Ki (IDSA) nam 2024 c6
nhiéu khang sinh mé&i dé diéu tri vi khuin khang
thudc nhu ceftazidime/avibactam, meropenem/
vaborbactam, cefiderocol nhwng hiéu qua cla
cac khang sinh nay phu thudc vao co ché dé
khang cla vi khuan.” Tuy nhién, tai Viét Nam
hién nay cé rat it nghién ctru xac dinh dwgc cac
gen dé khang thueéng gép va mire d6 nhay cdm
khang sinh cla K. aerogenes, phac dd diéu tri
ctia bac sy chi yéu theo kinh nghiém. Do do,
xay dwng dwoc bd dir liéu vé mirc do nhay cadm
ctia vi khuan véi khang sinh cling nhw xac dinh
duwoc cac kiéu gen ma hoa enzym khang khang
sinh thwong gap & K. aerogenes sé gilp bac
sy lam sang lya chon dwoc loai khang sinh phu
hop nhét cho bénh nhan. Chinh vi vay, chung
toi trién khai nghién ctu nay véi 2 muc tiéu:
1) Xac dinh mdre d6 nhay cam véi khang sinh
cla cac ching K. aerogenes phén lap duoc tai
Bénh vién Bach Mai tcr thang 1/2023 - 12/2023.
2) Xac dinh mot sé kiéu gen ma hoa sinh ESBLs
va carbapenemase thuong géap cla cac ching
K. aerogenes phén lap duorc.

1. BOI TUONG VA PHUONG PHAP
1. Déi twong

Chung K. aerogenes phan lap duwogc trén
mau bénh phdm nudi cay dich tiét ho hap, mau,
mua, nwéc tiéu, dich & bung va cac dich khac
ctia bénh nhan tai Bénh vién Bach Mai.

Tiéu chuén Iwa chon

Tét ca cac ching K. aerogenes phan lap lan

d4u trén mau nudi cy clia bénh nhan tai bénh
vién Bach Mai tir thang 1/2023 - 12/2023.

Tiéu chun loai trev

Cac ching K. aerogenes chét, khéng phuc
héi trong qué trinh lwu gitr chlng, cac chiing
thiéu théng tin.

2. Phwong phap

Thiét ké nghién cteu: Nghién clru mo ta cat
ngang.

C& méu: Lay mau thuan tién, toan bod dap
&ng tiéu chuan lwa chon va tiéu chuan loai tri
trong th&i gian nghién ctru. Thuc té thu dugc
193 ching.

Dja diém va thoi gian nghién ctu

Dja diém: Khoa Vi sinh, Bénh vién Bach Mai.

Thoi gian nghién ctu: tv thang 1/2023 -
12/2023.

Quy trinh tién hanh nghién ciru

Chung K. aerogenes da dwoc phan lap tw
céac loai bénh phdm, dwoc dinh danh bang may
Malditof (Brucker, Birc) va lam khang sinh dé
thwdng quy trén hé théng may khang sinh dé
tw dong Phoenix M50 (BD, M{). Két qua khang
sinh dé dwoc phién gidi theo huéng dan CLSI
M100." Phwong phap PCR duoc s dung dé
xac dinh gen ma hoa carbapenemase véi cac
chiing c6 kiéu hinh khang it nhat mét trong ba
khang sinh nhém carbapenem (etarpenem,
imipenem, meropenem), trinh tw médi va chu
trinh nhiét theo nghién ctu cla tac gia Doyle
va cdng suw." PCR dwoc dung dé xac dinh gen
méa hoa ESBL véi cac chiing c6 kiéu hinh khang
it nhat mot cephalosporin thé hé ba (cefotaxim,
ceftriaxone, ceftazidime), trinh tw méi va chu
trinh nhiét theo nghién ctru ctia Dallenne.'® Néu
cung moét bénh nhan c6 cac loai bénh pham
khac nhau cung dwong tinh v&i K. aerogenes thi
chon phan lap d4u tién dé thyc hién PCR. Toan
bd ching dwoc tach DNA bang phwong phap
tach nhiét: Dung ching Kilebsiella aerogenes
mai nudi cdy, lay ba dén ndm khuan lac nghién
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déu trong 100pl nwéc cat. Bun huyén dich &
95°C trong 10 phat. Cho m&u vao ti am trong
15 phut. R4 ddng mau cho mau héa 16ng va ly
tam mau 14.000rpm trong 10 phut. Thu lay dich

TAP CHi NGHIEN CU’U Y HOC

ndi d& lam PCR. Bao quan dung dich chira ADN
& -20°C."" PCR st* dung H-star PCR master Mix
2 (BioFACT™, Korea). Primer dwoc san xuat tw
cbng ty Integrated DNA Technologies, My.

Bang 1. Trinh tw méi cho phan trng PCR phat hién liéu gen ma hoa carbapenemase’

Kiéu gen ma héa kich thwée . ..
Trinh tw moi
carbapenemase gen (bp) )
5-TGTCACTGTATCGCCGTC-3’
bla,,. 900
5-CTCAGTGCTCTACAGAAAACC-3’
5-GAAGGCGTTTATTGTTCATAC-3’
bla,,. 587
5-GTACGTTTCAAGAGTGATGC-3’
5-GTTTGGTCGCATATCGCAAC-3
bla,,,, 389
5-AATGCGCAGCACCAGGATAG-3’
5-GCAGCTTGTCGGCCATGCGGGC-¥
bla,, 782
5-GGTCGCGAAGCTGAGCACCGCAT-3
5-GCGTGGTTAAGGATGAACAC-3
bla 438

OXA-48-like

5’-CATCAAGTTCAACCCAACCG-3

Méi gen theo thir t gém méi xubi va mbi nguoc

Bang 2. Trinh tw méi cho phan (rng PCR phat hién kiéu gen ma hoa ESBL'"®

Kiéu gen ma  kich thwéc . ..
i Trinh tw moi
héa ESBL gen (bp) )
5-TGTCACTGTATCGCCGTC-3'
bla,,, 800
5-CTCAGTGCTCTACAGAAAACC-3
5-GAAGGCGTTTATTGTTCATAC-3
blag,, 713
5-GTACGTTTCAAGAGTGATGC-3’
5-GTTTGGTCGCATATCGCAAC-3
bla,,, , 565
5-AATGCGCAGCACCAGGATAG-3’
5-GCAGCTTGTCGGCCATGCGGGC-3
bla ., v 688
5-GGTCGCGAAGCTGAGCACCGCAT-3’
5-CGTTAACGGCACGATGAC-3
bla.., o 404
c 5-CGATATCGTTGGTGGTRCCAT-3
bla 561 5-TCAAGCCTTGCCGATCTGGT-3’
CTXM9 5-TGATTCTCGCCGCTGAAG-3

Méi gen theo thir t gém méi xubi va mbi nguoc
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Bang 3. Chu trinh nhiét cho phan trng PCR phat hién kiéu gen ma hoa carbapenemase,
ESBL15,16

Cac bwéc

Phat hién gen carbapenemase

Phat hién gen ESBL

Bién tinh ban dau

95°C trong 5 phut

94°C trong 10 phut

Bién tinh 95°C trong 45s 94°C trong 40s
35 chu ki - -

Gan moi 45°C trong 45s 60°C trong 40s

Kéo dai moi 72°C trong 1 phat 72°C trong 1 phat

Kéo dai cubi cung

72°C trong 8 phat

72°C trong 7 phut

Bao quan

4°C 4°C

San pham PCR duwoc dién di trén gel thach
va dwoc nhudm bang SYRB safe DNA gel stain
(BioFACT™, Korea). Kiém soat chat lwong bdi
chirng am va chrng dwong dwoc chay cung
mau trong mdi 1an thwc hién PCRva dién di.
Ching &m l|a Escherichia coli ATCC 25922
va Kilebsiella pneumoniae ATCC BAA-1706,
chirng dwong la Klebsiella pneumoniae ATCC
BAA-1705 mang KPC, Klebsiella pneumoniae
6701 mang enzyme IMP va SHV; Klebsiella
pneumoniae 7245 mang enzyme NDM va SHYV,
chiing tir két qué ngoai kiém UK NEQAS mang
enzyme OXA-48-like, CTX-M, chdng mang
TEM, OXA-1 da duoc xac nhan bang phwong
phap giai trinh tw gene.

Xt ly s6 liéu: S6 liéu dwoc xir ly bang phan
mém Microsoft excel 2019 va SPSS 26.

3. Pao dirc nghién ciru

Nghién ctru nay la thir nghiém trong phong
thi nghiém, khéng can thiép trwc tiép trén bénh
nhan va qua trinh diéu tri. Thong tin va két qua
thu thap dwoc chi phuc vu muc dich nghién
clru.

lll. KET QUA

Trong nam 2023, thu thap dwoc 454 ching
K. aerogenes, cé nhiéu ching dwoc phan lap
tr nhiéu loai bénh phdm khac nhau tt cung mét
bénh nhan, chon dwoc 193 chling thod man tiéu

chuén Iwa chon va tiéu chuan loai trir. Trong d6
K. aerogenes chi yéu phan lap duoc tir bénh
phdm dich tiét hd hap (dom, dich phé quan)
chiém ti 1& 79,3%, cac bénh phadm khac chiém
ti 1& thAp hon han dwéi 10%. Cu thé, nwéc tiéu
chiém ti 1& 7,3%, mau 2,6%, mi 2,6%, dich &
bung 2,1% va cac loai dich khac 6,1%.
1. Mrc do nhay cam khang sinh cua cac
chung K. aerogenes

193 ching phan lap dwoc trong nghién
clru c6 mirc d6 nhay cam vé&i cac khang sinh
con rat thap, dac biét la cac khang sinh nhém
carbapenem va cac cephalosporins, cac khang
sinh nhém khac nhw quinolon, aminoglycoside
cling thdp twong tw. Ceftazidime/avibactam
con hiéu qua tac dung 67,8%, trimethoprim/
sulfamethoxazole la 41,4% va MIC cla
fosfomycin < 16 pg/mL chiém ti 1& 61,1%
(fosfomycin khéng phan loai mirc d6 nhay cam)
(Biéu dd 1).
2. Kiéu gen ma hoa ESBL, carbapenemase
cua cac ching K. aerogenes

Trong 193 chdng thu thap dwoc, cé
152 ching c6 kiéu hinh khang it nhat mot
cephalosporin thé hé ba, PCR xac dinh dwoc
cac ching nay mang gen bla.,, bla.., .
blag,, , chiém ti 1& cao hon han cac gen khac
(d&u hon 40%), (ti 1é mdi gen dwoc tinh ndm
trong kiéu gen don 1& va phdi hop véi cac kiéu
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Khang sinh
Biéu dé 1. Ti 1é nhay cam vé&i cac loai khang sinh cta K. aerogenes
(ETP: etarpenem, IPM: imipenem, MEM: meropenem, CXM: cefuroxime, CRO: ceftriaxone, CAZ:
ceftazidime, FEP: cefepime, TZP: piperacillin/tazobactam, CZA: ceftazidime/avibactam, GM: genta-
micin, AK: amikacin, CIP: ciprofloxacin, TS: trimethoprim -sulfamethoxazole, FOS*: Ti Ié cac chung
c6 MIC fosfomycin < 16 ug/mL, khéng c6 breakpoint cho K. aerogenes theo CLSI)

gen sinh ESBL khac trong tbng sé 152 chiing hién chiing nao mang gen bla,,,,,; Trong d6 c6
phén tich), bla, .. blag,, khéng chiém wu thé ti I&é nhd cac ching khdng mang gen nao trong
bang ba kiéu gen trén. Nghién ctru khéng phat sau gen duwoc xac dinh (15,1%).
Bang 4. Ti lé cac ching K. aerogenes khang cephalosporin thé hé ba
mang gen ma hoa ESBL (n = 152)

Gen ma hod Khéng
ESBL blaTEM blaCTX-M1 blaOXA—1 b/aCTX-MQ b/aSHV b/aCTX-MZ mang gen*
n 75 74 71 48 7 0 23
% 49,3 48,7 46,7 31,6 4,6 0 15,1

*: Chung khéng mang gen ESBL nao trong sé sau gen duoc xéac dinh

Khéng mang
gen
15%
Mang 3 gen
Mang 4 gen 42%
1%
Mang 2 gen A
8%

Mang 1 gen
34%

Biéu db 2. Ti lé cac chiing K. aerogenes mang gen ma hoa ESBL phéi hop
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Trong s6 152 chiing c6 kiéu hinh sinh ESBL

chiing mang tlr ba gen ma hoa ESBL chiém ti
lé cao hon han ti 1&é cac ching mang hai gen
hodac mét gen (42%), chidng chi mang mét gen

chiém ti 1& hon 30%, chiing mang hai gen duéi
10%, cac ching mang bdn gen ma hoa ESBL
chi chiém ti 1& nho.

Bang 5. Phan bé cac chiing K. aerogenes khang carbapenem theo kiéu gen ma hoa

carbapenemase

Kiéu gen Phan loai theo Ambler'” S6 lwong %

bla, Ma hoa carbapenemase nhéom A 2 1,3

bla,,, Ma& hoa carbapenemase nhém B 2 1,3

bla e Ma hoa carbapenemase nhém D 105 70,0
bla,,.*bla,,, .. Ma hoa carbapenemase nhém A, D 5 3,3
bla,,,*blag, .. Ma hoa carbapenemase nhém B, D 26 17,3
Chung khéng mang gen trong nam gen dwoc xac dinh 10 6,6
Tbng sb6 153 100

V&i sw phan bd theo nhém gen phat hién
dwoc trong nghién ctru, khi phan tich trén 105
ching chi xac dinh dwoc gen bla,, .. 1a gen
phat hién dwoc véi ti 1é cao nhat trong nghién
ctru, c6 58 chiing mang ba gen ESBL phéi hop
(55,2%), ti 1é cac ching mang mét gen sinh
ESBL la 32,4% va hai gen sinh ESBL la 9,5%.
Ti 1&é cac ching khéng mang moét gen ESBL
nao rat nhd (2,9%). Trong do, gen chiém ti &
cha yéu la bla,, bla,,, , va bla., ... Phan tich
trén 26 ching co6 kiéu gen phdi hop hai nhém
B, D, sb lwong cac ching mang mét gen ma

hoa ESBL chiém ti 1&é cao nhat 11/26 ching
(42,3%). Loai gen sinh ESBL thuéng gap nhét
la bla.,,,, Trong dé c6 8/26 ching (30,7%)
khéng mang gen sinh ESBL nao trong sb sau
gen dwoc xac dinh. Khi phan tich trén 10 chidng
khéng mang mét gen ma hoa carbapenemase
nao trong s6 nam gen dwoc xac dinh, c6 2/10
chiing mang ba gen ma hoa ESBL loai bla
bIaOXA-1 CTX-M1;
mé& hoa bla ., 5/10 ching khéng mang gen
ma hoa ESBL nao.

TEM’

va bla 2/10 ching mang mét gen

Bang 6. Mirc dé nhay cam vé&i khang sinh ctiia K. aerogenes khang carbapenem

theo kiéu gen

Khang sinh Chl]ng(rrln:r;f])sl;laomMs Chung ma:1ng=b;a60)xA_48+bIaNDWI
ceftazidime 13 (12,4%) 0 (0%)
gentamicin 5 (4,8%) 2 (7,7%)
amikacin 22 (21,0%) 2 (7,7%)
trimethoprim/sulfamethoxazole 34 (32,4%) 19 (73,1%)
ceftazidime/avibactam 93 (88,6%) 3 (11,5%)

fosfomycin MIC < 16 pug/mL

74 (70,4%)

15 (57,7%)
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K. aerogenes chi con nhay cam v&i mét
sb it cac loai khang sinh, va ti 1& nhay cam
cd sy chénh léch gilra cac nhom, trong dé
ceftazidime/avibactam con hiéu qua tac dung
cao @ nhém mang gen sinh carbapenemase
nhém D (88,6%), O'nhém B, D ndi batlénlatilé
chling con nhay trimethoprim/sulfamethoxazole
73,1% (19/26 ching). MIC fosfomycin < 16 ug/
ml cao déng déu & cac nhém mang gen khang,
nhém D la 70,4% va nhom B, D la 57,7%
(15/26 chidng). Trong nhém aminoglycoside,
gentamicin chi con rat it tac dung, mirc d6 hiéu
quéd & cac nhém gen thap 4,8% véi nhém D
va 7,7% (2/26 ching) con nhay v&i nhom B, D,
trong khi amikacin hiéu qua tac dung kha quan
hon, sé chiing nhay 14 21,0% v&inhém D va mirc
do tac dung con thap véi nhém B, D phéi hop,
7,7% (2/26 chung) con nhay. Khi phan tich ti 1&
vi khudn con nhay cdm ceftazidime trong nhém
c6 mang gen bla,,, ,, la gen carbapenemase
xuét hién nhidu nhat va gen ESBL, két qua
cho thdy trong nhém khéng mang gen ESBL
va mang gen bIaOXA_48v§n con 2/19 chiing nhay,
v&i nhédm mang mét gen ESBL va mang gen

blag,, 45 van con 13/17 ching nhay ceftazidime.

IV. BAN LUAN

K. aerogenes chu yéu gay nhiém tring co
hoéi & cong ddng hodc trong bénh vién, nhu
nhiém khudn huyét, viém mang nao, nhiém
khuadn duong tiét niéu..."2 Tuy chi chiém mot
ti 1& nhd so v&i cac can nguyén khac nhuwng
K. aerogenes lai c6 kha nang khang nhiéu loai
khang sinh, gay nhiém trung co hdi trén nhirng
b&nh nhan nam vién, dac biét la & khoa hdi strc
tich cwc, dan dén tang ganh nang diéu tri va tang
nguy co t&r vong cho nguwdi bénh. Theo nghién
ciu cGa Pham Hoéng Nhung, Nguyén Tuén
Linh vé& nhiém trung do cac trwc khuan gram
am thwdng gap tai trung tdm hdi stre tich cuc
Bénh vién Bach Mai nam 2023, K. aerogenes
chiém 4,1% trong tbng sé cac can nguyén

TAP CHi NGHIEN CU’U Y HOC

phan lap dwoc. Trong do, ti 1é K. aerogenes
phan lap dwoc tir dich tiét hd h&p chiém ti 1&
5,4%." Trong nghién cu cla chung to6i, ti I&
phan bb cla K. aerogenes cao nhat 1a trong
bénh pham dich tiét ho hap chiém ti 1& 79,3%
trong tébng sé ching phan lap dwoc. Nghién
ctu cla ching t6i da cho thay, K. aerogenes da
dé khang nhiéu loai khang sinh, ti 1& nhay cdm
v&i cac khang sinh thuwdng dwoc sir dung trén
lam sang con rat thap, tuy nhién ceftazidime/
avibactam va trimethoprim/ sulfamethoxazole
con kha nang tac dung vaéi ti 1& cao hon hén, 1a
mot can nhac trong lwa chon diéu tri cho bac s§
Idm sang. V&i fosfomycin, tuy khdng dwoc xac
dinh mirc d6 nhay cam theo CLSI M100, tuy
nhién theo 1 nghién clru clia Beata Kowalska-
Krochmal nam 2022 véi cac loai Klebsiella,
murc do nhay cdm véi fosfomycin chi con 66%
nhwng véi ndng dd trc ché tdi thiéu nam trong
khoang tir 8 - 32 pg/mL (diém gay voi cac
chdng nhay cadm theo EUCAST) la mot yéu td
dé can nhéc st dung fosfomycin dudng tinh
mach don tri liéu hodc phéi hop dé didu trj vi
khuan khang carbapenem.'® Bén canh do, ti 1&
kiéu gen quy dinh kha ndng sinh enzym khang
carbapenem phat hién I&n nhat trong nghién

clru la bla OXA-48 la carbapenemase

OXA-48.
dwoc phan loai vao nhém D, kha nang phan
gidi carbapenem yéu hon cac enzym thudc
phan nhém khac nén két qua khang sinh dé
c6 thé khéng khang carbapenem.'™ Trong
nghién ctru clia chung t6i, nhdm khong mang
gen ESBL va mang gen bla_, .. van con 2/19
ching nhay ceftazidime, v&i nhém mang mot

gen ESBL va mang gen bla van con 13/17

OXA-48
chlng nhay ceftazidime. Do OXA-48 cé ai luc
vOi carbapenem manh hon cac cephalosporin
nén van con ti 1& ceftazidime cé hiéu qua diéu
tri v&i K. aerogenes. Day ciing |a diém khac biét
v&i cac enzym carbapenemase thudc nhom
phan loai khac nhw nhom A, B. Tuy nhién, do
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vi khuan thwong két hop thém kiéu gen sinh
ESBL va cé thé kém theo co ché khang cam
trng ampC chwa xac dinh dwgc nén ti 1é nhay
ceftazidime cling khong cao, chi 12,4%. Vi
khuan khang thubc theo co ché khang cdm (rng
ampC c6 thé dan téi nguy co that bai diéu tri
v&i ceftazidime méac du két qué khang sinh dd
con nhay cam.?® V@i cac ching K. aerogenes
mang gen bla,, va bla, + blag,, ,. phdi hop,
thuc sw khé khdn cho diéu tri khi chi con rat
it khang sinh nhay cam, chi con trimethoprim/
sulfamethoxazole con hiéu qua tac dung, MIC
fosfomycin < 16 mg/mL & mét can nhac lwa
chon khang sinh cho bac sy 1am sang. Theo
hwéng dan diéu tri ciia IDSA 2024, trimethoprim/
sulfamethoxazole la mét trong nhirng Iwa chon
wu tién cho diéu tri enterobacterales khang
carbapenem gay viém bang quang khang bién
ching, viém bé than hodc nhiém trung dudng
tiéu phirc tap. Trong khi d6, fosfomycin hién
chi mé&i khuyén céo diéu tri cho E. coli truéng
hop viém bang quang khéng bién chirng.?' Tuy
nhién vé&i vi khuan da khang phan lap tir cac
vi tri nhiém trung khac ngoai dwong niéu, lwa
chon khang sinh cho diéu tri la rat kho khén,
fosfomycin van dwgc xem nhw mét lwa chon
diéu tri phdéi hop véi khang sinh khac khi MIC
thap.2223 D4c biét trong nghién ctru ¢ ba chiing

tuy phat hién thay gen bla,,, + bla nhung

OXA-48
van con nhay ceftazidime/avibactam. Diéu nay
c6 thé ly gidi la do vi khuan cé th& mang gen
khang thuéc nhwng khéng biéu hién ra kiéu
hinh, ho&c cé thé do vi khudn mang nhiéu co
ché khang thubc khac phdi hop nhw ESBL, mét
porin, thay di tinh thAm mang té bao nén da
&c ché sy biéu hién cha gen. Do d6, khang
sinh d& dé xac dinh kiéu hinh khang thudc la
rat quan trong. Trong nghién ctvu clia Kentaruo
Takei va cong sw nam 2024, cac gen bla,,,,,
bla,,.. bla,, bla,,, duwgc phat hién trong
67 ching phan lap khang carbapenem.?* M6t

nghién clru khac clia Georgi Merhi nam 2023,
ti 18 K. aerogenes 1a 18% trong tong sé chiing
phan 1ap, gen phat hién nhiéu nhét trong nghién
clru nay 1a bla,,, , (58,5%).2 O Viét Nam, theo
nghién clru cla tac gid Nguyén Quang Toan
va cbng sy tai bénh vién trung wong quéan doi
108 cho thdy K. aerogenes chiém 8,7% trong
tbng s6 c&n nguyén phan lap dwoc tr mau
phét trwc trang cla bénh nhan khoa hdi strc
tich cwc.? Trong dd, ti 1& dé khang carbapenem
Ién t&i hon 90%, vi khudn da khang 100% v&i
meropenem. Ti & kiéu gen khang carbapenem
xac dinh bang phwong phép test nhanh la
KPC 29,3%, NDM 12,2%, OXA 46,3%. Kiéu
gen OXA chiém wu thé trong cac chiing phan
lap, twong déng véi nghién clru cla chang toi.
Nghién clru ctia chiing téi cling c6 nhirng diém
twong ddng va khéac biét trong sw phan bb cac
kiéu gen khang khang sinh so v&i nghién ctru
cla H' Nwong Nie va cong sy nam 2023.%7 V&i
K. pneumoniae, bla,,. chiém wu thé (58,3%),
bla,g,, va bla,,, ,1an lvot 1a 21,4% va 18,7%,
ddng thoi cling khong phat hién ching nao
mang bla,,, bla,,,gibng nghién ctru cla ching
téi. Nhw vay, cung khu vyc dia ly nhwng sw
phan bd kiéu gen khang thuébc gitra cac loai
ciing rat khac biét, do d6 s dung khang sinh
diéu tri bénh nhiém khuan do can nguyén khac
nhau cling khac nhau, tuy thudéc vao sy phan
b kiéu gen khang thubc ctia méi loai.

V. KET LUAN

Céc chung K. aerogenes ghi nhan tir nghién
ctru co kiéu gen khang ESBL thwdng gép nhét
& blag,,, blagy . blagy, ., ki€u gen ma hoa sinh
carbapenemase gap nhiéu nhat la bla_, .. Vi
khuan ciing c6 ti 1& nhay cam v&i khang sinh
cac nhém con rat thap, ngoai triv ceftazidime/
avibactam, trimethoprim/ sulfamethoxazole,
amikacin ti 1& nhay cdm con cao. Két qua nay
c6 thé cung cép di¥ liéu cho bac sy lam sang
trong Iwa chon khang sinh dé diéu tri.
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Loi cam on
Nghién ciru duwoc thywc hién tai Bé€nh vién
Bach Mai va Trwdng Bai hoc Y Ha Noi.
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Summary

ANTIBIOTIC SENSITIVITY AND SOME BETALACTAM
RESISTANCE GENOTYPES OF K. AEROGENES ISOLATED AT
BACH MAI HOSPITAL

The study was conducted on 193 strains isolated from clinical specimens at Bach Mai Hospital
from January to December 2023 to determine the sensitivity to antibiotics and identify five
carbapenemase-encoding genotypes and six ESBL-encoding genotypes by PCR. The results showed
that K. aerogenes was the most isolated from respiratory secretion specimens (79.3%). 150 strains
had carbapenem-resistant phenotypes, of which the most common ESBL-encoding genotypes were
bla..,, bla.,, . bla,,, (more than 40%), the most common carbapenemase-encoding genotype
was bla,,, ,, (70%). The proportion of strains carrying the combined carbapenemase-encoding
genotypes bla,,, + bla,,, .. bla,.. + bla,,, ,, were 17.3% and 3.3%, respectively. K. aerogenes was
resistant to most commonly used antibiotics, only sensitive to some antibiotics such as ceftazidime/
avibactam (67.8%), trimethoprim/sulfamethoxazole (41.4%), amikacin (27.9%), gentamicin (18.1%)
and the minimum inhibitory concentration of fosfomycin (< 16 ug/mL) was 61.1%. The data provide

a basis for clinicians to select antibiotics for treatment when there are no antibiogram result.

Keywords: K. aerogenes, carbapenemase gene, ESBL, antibiotic sensitivity.
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