TAP CHi NGHIEN CU’U Y HOC

XAC DINH KIEU GEN MA HOA CARBAPENEMASE CUA CAC
CHUNG KLEBSIELLA PNEUMONIAE SINH CARBAPENEMASE
CHUA PHAN NHOM bDUQC BANG HE THONG PHOENIX M50
H’ Nwong Nié"*, Pham Héng Nhung??3, Tran Minh Chau?

Vi Ngoc Hiéu?, Lai Birc Trwvong'
'Bénh vién Da khoa vung Tay Nguyén
2Trwrong Dai hoc Y Ha Noi

3Bénh vién Bach Mai

Viéc gia tdng ty I1é Klebsiella pneumoniae khéng carbapenem dang tr& thanh méi lo cia toan thé
gi6i.1 Céac ching Klebsiella pneumoniae khéng carbapenem do sinh men carbapenemase hodc két hop
v6i sinh ESBL, AmpC. Trong nghién ctru nay, kiéu gen ma héa carbapenemase duoc phét hién bang
ky thudt PCR nhw bla bla bla bla
carbapenemase. Kiéu gen mé hoa carbapenemase phé bién nhét la bla,,, (58,3%), bla,,,, (21,4%)

bla,,, trong s6 187 ching Klebsiella pneumoniae sinh

KPC’ NDM’ OXA48" VIM?

va bla OXA-48-like

trong sbé 187 ching mang gen ma héa carbapenemase phdi hop nhw bla,.+bla

bIaNDM+bIaOXA-48-Iike va blaKPC+b/aNDM+b/aOXA-48-/ike'

(18,7%). Nghién ciru khéng phat hién ching nao mang gen bla,, hay bla,, Co6 53

bla,,.+bla

NDM’ Ki OXA48-like’

Céc chiing nay dé khang cao véi hdu hét cac khang sinh str.

T khéa: carbapenemase, dé khang khang sinh, Klebsiella pneumoniae, gen khang khang sinh.

I. DAT VAN DE

Klebsiella pneumoniae 1a tdc nhan gay bénh
nghiém trong." Cac chldng nay thwong gay
nhiém khuan huyét, nhiém trang tiét niéu, viem
phdi va viém mang ndo.2® O My, Klebsiella
pneumoniae la tac nhan ding th& 3 trong cac
tac nhan hay gdp gay nhiém khuan bénh vién
sau Clostridium difficile va Staphylococcus
aureus.* Cac khang sinh ho carbapenem dwoc
st dung ngay cang phd bién dé diéu tri cac
nhiém khuén, nhat 1a trong cac nhiém khuan
do céac vi khudn Gram am da khang thuéc.
Tuy nhién, trong nhitng ndm gan day, viéc
lam dung cac khang sinh carbapenem da lam
gia tang tinh trang dé khang ctia nhém khang
sinh nay & nhiéu khu vyc trén thé gi¢i.5¢ Day
la thach thirc ddi véi cac bac si lam sang
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trong viéc lwa chon khang sinh. Klebsiella
pneumoniae c6 nhiéu co ché dé khang khang
sinh khac nhau nhuw sinh cac enzyme, mét
porin hodc phdi hop nhiéu co ché dé& khang.
Carbapenemase thuwdng dwgc phéan loai thanh
3 nhém A, B va D.” Viéc phan biét rd rang cac
kifu gen ma héa carbapenemase & chiing
Klebsiella pneumoniae rat quan trong trong
viéc lya chon khang sinh diéu tri: ceftazidime-
avibactam dwoc khuyén cao dé diéu tri cac
nhiém trung do cac ching c6 enzyme KPC va
OXA-48 nhuwng lai khéng c6 tac dung v&i nhom
B, trong khi d& meropenem-vaborbactam lai c6
tadc dung voi cac ching sinh carbapenemase
nhém A nhung lai khdng c6 tac dung véi cac
chuing sinh carbapenemase nhém B va nhom
D, imipenem-relebactam co6 hiéu qua v&i cac
ching mang enzyme KPC va sinh AmpC.%° Céac
Klebsiella pneumoniae c6 enzyme NDM, VIM
va IMP van con nhay cam véi aztreonam trong
khi cac ching c6 OXA-48 thi ty 1&é nhay cam
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v&i cac khang sinh cephalosporin phé réng chi
con 20%. Pay la mét thach thire dbi voi viec
dw phong nhiém khuan va lwa chon khang sinh
cla bac silam sang.”

Tai Viét Nam, cac nghién ciru vé cac chiing
Klebsiella pneumoniae sinh carbapenemase
van chwa nhiéu, dic biét 1a viéc xac dinh cac
gen méa héa carbapenemase dé tbi wu hda viéc
Iwa chon khang sinh clia bac si lam sang. Hién
nay, thé NMIC 500 clia hé théng Phoenix M50
da duwoc st dung dé phat hién dong thdi phan
nhém cho vi khuan sinh carbapenemase tai
mot sb bénh vién. Tuy nhién, trong cac nghién
ctru nay van con moét ty 1& khéng nhé cac ching
Klebsiella pneumoniae sinh carbapenemase
chwa dinh nhém dwoc bang hé thdng nay.'o"
T& nhirtng nghién clru trén, ta thdy duwoc mot
phan con bd ngd trong két qud phan tich
trén hé théng Phoenix M50 1a van con céc
carbapenemase khac chwa phan nhém duoc,
gay kho khan trong viéc lwa chon khang sinh
thich hgp. Nguyén nhan cla viéc khéng phan
nhém dwoc cé thé 1a do hé théng dang str dung
khong phan tich dwoc, cling ¢ thé do cac chiing
nay mang gen phéi hop, hodc cé thé ching
két hop voi co ché dé khang khang sinh khac
nhw két hop véi co ché sinh ESBL, AmpC...
Vi vay, chung t6i tién hanh nghién ctru nay
dé xac dinh kiéu gen ma hoéa carbapenemase
cla cac chdng Klebsiella pneumoniae sinh
carbapenemase chwa phan nhém dwoc bang
hé théng Phoenix M50 va danh gia mic do
nhay cam v&i khang sinh clia cac ching nay.

Il. POl TWUONG VA PHUONG PHAP

1. Péi twong

Pdi twong nghién ctu la cac ching

Klebsiella pneumoniae sinh carbapenemase
chwa phan nhém dwoc bang hé théng Phoenix
M50 thu thép tai Bénh vién Bach Mai tir thang
8/2021 dén thang 7/2022.

Tiéu chudn chon méu: Chi lay ching
Klebsiella pneumoniae & lan phan lap dau
tién. Cac chang Klebsiella pneumoniae sinh
carbapenemase dwoc xac dinh bang hé théng
Phoenix M50 nhwng khéng phan loai dwoc
carbapenemase thuéc nhém nao.

Tiéu chuén loai trir: Cac ching Klebsiella
pneumoniae & cung modt bénh nhan, & mau
bénh ph&dm khac.

2. Phwong phap

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

C& méu: 1y mau thuan tién va c6 187 chiing
da tiéu chuan dwoc chon vao nghién clru trong
khodng thdi gian tir thang 8/2021 dén thang
7/2022.

Céc budc tién hanh: cac ching Klebsiella
pneumoniae di tiéu chudn dwoc tach chiét
thu DNA bang nhiét, chay PCR da mdi bang
H-Star PCR Master Mix 2 (BioFACT™, Korea)
dé phat hién 5 gen ma héa carbapenemase la
bla’KPC’ bIaNDM’ bIaOXA-48-Iike’
pham PCR duwgc dién di trong thach agarose
1,5% trong dém 0,5x Tris-acetate-EDTA (TAE).
Nhuém mau DNA bang thuéc nhuém SYRB
Safe DNA gel stain (BioFACT™, Korea), doc két
qué qua may chup anh gel dién di. Khang sinh
dd dwoc thue hién tw dong trén may Phoenix
M50, phién gidi két qua nhay, trung gian va
khang theo tiéu chuan ctia CLSI 2021."2

bla,, va bla,, San

Bang 1. Trinh tw méi dwoc str dung''4

Kiéu gen ma héa kich thwéc gen
carbapenemase (bp)

Trinh tw mo6i

bla 900

KPC

5-TGTCACTGTATCGCCGTC-3’
5-CTCAGTGCTCTACAGAAAACC-3
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5-GAAGGCGTTTATTGTTCATAC-3

| 587

bla, 5-GTACGTTTCAAGAGTGATGC-3

o 180 5. GTTTGGTCGCATATCGCAAC-3’
Vi 5-AATGCGCAGCACCAGGATAG-3

o 26 5-GCAGCTTGTCGGCCATGCGGGC-3'
DM 5-GGTCGCGAAGCTGAGCACCGCAT-3'

5-GCGTGGTTAAGGATGAACAC-3
bla 438

OXA-48-like 5’-CATCAAGTTCAACCCAACCG-3

Méi gen theo thir tw gém méi xudi va mbi nguoc

Xt ly s6 liéu thi nghiém, khong can thiép vao qua trinh diéu

S& dung cac biéu mau dé thu thap sé liéu, tri, khong anh huwdng dén két qua diéu tri va
bang tinh excel d& nhap liéu va tinh cac ty lé. tam ly ngwdi bénh. Cac thong tin chi str dung
3. Pao dlrc nghién ciru vao muc dich nghién ctru.

Nghién ctru nay la thtr nghiém trong phong

Il. KET QUA

1. Kiéu gen ma héa carbapenemase

Bang 2. Ty lé kiéu gen ma hoéa carbapenemase (n = 187)

Kiéu gen ma héa carbapenemase Sé ching Ty 1& (%)

bla,,. 109 58,3
bla,,, 44 21,4
blag, s 4o 35 18,7
bla, o oxass.ie 17 9,1

bla, o nom 16 8,6
bla, e oxassiice 14 7,5
bla, o nom -oxadsiie 6 3,2

Cac chung khéng mang mét trong cac gen trén 44 23,5

Trong sb 187 chiing Klebsiella pneumoniae carbapenemase la bla,, +bla,, +bla,,, .o ..

sinh carbapenemasethitylébla,,.53,1%, bla,,, chiém ty I 3,2%. C6 44 chiing khéng mang mét

21,4%, blagy, ... 18.7%. Chung t6i khong phat  trong cac gen trén (bang 2).

hién dwoc chung nao mang gen bla,,, hoac 2. Mirc d6 nhay cam véi khang sinh cia cac
bla,,.. Ngoai ra, két qua nghién cltru con cho ching Klebsiella pneumoniae

thdy c6 cac chiing mang tr 2 kiéu gen ma héa Cac chang Kilebsiella pneumoniae sinh
carbapenemase nhu bla,, +bla,g,, chiém ty Ié carbapenemase déu dé khang véi hau hét cac
8,6%, bla, . t+bla,,, ... 7.5%, bla, *bla,,, khang sinh nhom -lactam nhw piperacillin-
ok 9:1%. C6 6 ching mang 3 gen ma hoa tazobactam, cephalosprins thé hé 2, 3, 4. Dékhang
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trén 90% v&i khang sinh nhém quinolones va
carbapenem. Cac ching nay chi con nhay
cam vo&i 4 khang sinh la amikacin, gentamicin,
ceftazidime-avibactam va fosfomycin. Cac
ching mang gen bla,.. con nhay cam trén
80% v&i amikacin, ceftazidime-avibactam va
fosfomycin. Trong khi ching mang gen bla,,

4s.ike NI CON nhay cam 55-70% v&i 4 khang

sinh nay. Cac ching mang bla,,, chi con nhay
cam khoang 60% v&i amikacin va fosfomycin,
40% vé&i gentamicin. Hau hét, cac chiing mang
1 gen nay chi con nhay cam dw&i 50% voi
gentamicin. Fosfomycin cdn nhay cdm nhéat déi
v&i cac chiing mang gen phdi hop tir 70 - 90%
trong khi d6 ty 1é nhay cdm vé&i gentamicin la
83,3%.

Bang 3. Mrc dé nhay cam v&i khang sinh cua tirng kiéu gen ma héa carbapenemase

Ty 1é nhay cam (%)

Kiéu gen n
Ceftazidime-avibactam Fosfomycin  Amikacin  Gentamicin
bla,. 109 84,4 83,5 85,3 46,8
bla,,, 44 32,5 67,5 60,0 40,0
bla,,,-48-like 35 57,1 71,4 68,6 60,0
blay oy oxassike 17 47 1 70,6 58,8 58,8
bla, ;e nou 16 50,0 75,0 75,0 62,5
bla, o oxassiice 14 57,1 92,9 85,7 71,4
bla 6 66,7 83,3 83,3 83,3

KPC-NDM-OXA-48-like

IV. BAN LUAN

Cac chung Klebsiella pneumoniae la tac
nhan gay nhiém trung phd bién, dic biét la
nhiém tring bénh vién. Mirc do6 dé khang voi
cac nhom khang sinh clia cac ching Klebsiella
pneumoniae sinh carbapenemase rat cao va
c6 nguy co lan truyén rat 1&n, nhat 1a bénh
nhan ndm vién lau ngay, bénh nhan suy gidm
mién dich... gay khoé khan trong cong tac diéu
tri. Trong nghién ctru nay, chung toi phan tich
trén 187 ching Kilebsiella pneumoniae sinh
carbapenemase chwa phan nhém dwoc bang
hé théng Phoenix M50 cla hdng BD. Két qua
cac ching nay mang mét hay nhiéu gen ma
hoa carbapenemase nhv bla,., bla,,, bla,,,
soike- NQOAI ra, co 44 ching khéng xac dinh
dwoc gen nao mac du két qua ching nay sinh
carbapenemase. Diéu nay cé thé Ia do cac
chling nay mang gen ma hoéa carbapenemase

khac ngoai 5 gen dwoc thiét ké trong mbi cla
sinh phdm chay multiplex PCR ma nghién ctru
dang st dung. Ngoai ra, day ciing c6 thé la két
qua duong tinh gid do han ché cla hé théng
Phoenix nay. Hé théng Phoenix ctia BD c6 dd
nhay 97,9% va dé dac hiéu la 81,4% khi phat
hién cac chung sinh carbapenemase, ty 1é phat
hién dung/ phan nhém dung carbapenemase
déi v&i nhém A 1a 100%/ 78,6%, nhém B 1a
100%/ 100%, nhom D la 80%/ 60%.'s Ngoai ra,
c6 thé cac ching nay mang cac enzyme khac
nhw ESBL hoac AmpC. Vi vay, viéc nghién ctru
cac chlng nay can tién hanh thém & khia canh
nay. Nghién nay xac dinh dwgc gen ma hda
carbapenemase chiém ty 1& cao nhét Ia bla,,.
Két qua nghién clru clia chang téi cao hon két
qua nghién clru cla tac gia Trinh Van Son trén
50 chung Kilebsiella pneumonia tai Bénh vién
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Trung wong Quan ddi 108 khi phat hién cac gen
bla,, .. bla,,,, bla.va bla,,, . voity & twong
rng la 24,0%, 12,0%, 2,0% va 2,0%.'® Twong
tw, két qud clia chang téi cao hon két qua
nghién ctvu cGa Tran Diéu Linh nghién ctvu trén
264 ching vi khudn khang carbapenem cho
thay c6 127 chiing (48,11%) dwong tinh v&i cac
gen khang carbapenem, trong do gen bla,,
chiém ti 1& cao nhét 29,92%, bla,, ,, 12,88%,
cac gen khac chiém ty 1& thp hon."” Nhw vay,
theo th&i gian co sy gia tang ty I1é cac gen ma
héa carbapenemase & cac ching Klebsiella
pneumoniae. Ty & céac ching Klebsiella
pneumoniae mang gen ma héa carbapenemase
wp 19,6%, bla,,,, 2,42%
va bla,,, . 1,92%."® Nghién ctu tai Thé Nhi Ky,
cac enzyme sinh carbapenemase trén 50 chiing
Klebsiella pneumoniae nhu sau: cé 29 chiing

& Iran thap hon véi bla

mang enzyme OXA-48 (58%), 1 ching mang
enzyme NDM-1 (2%), 4 chdng (8%) mang ca
enzyme NDM-1 and OXA-48."°

Viéc lam dung cac khang sinh nhom
carbapenem da lam gia tang tinh trang dé khang
ctia nhém khang sinh nay & nhiéu khu vic trén
thé gi®i.5¢ Day 1a thach thirc dbi véi cac bac si
[&m sang trong viéc lwa chon khang sinh. Theo
mot nghién ctu & Chau A thi K. pneumoniae dé
khang cao v&i amikacin (40,8%), aztreonam
(73,3%), ceftazidime (75,7%), ciprofloxacin
(59,8%), colistin (2,9%), cefotaxime (79,2%),
cefepime (72,6) va imipenem (65,6%). Cac
chling nay mang gen ma hda carbapenemase
nhw bla,. , (14,6%).%° Tuy nhién, nghién ctu &
Iran cho thay cac chiing Klebsiella pneumoniae
mang cac gen mé hoda carbapenemase nhw
bla,,, bla,, va bla,, , van con nhay cam
véi nhiéu khang sinh nhw cephalosporins
thé hé 3,4, aminoglycosides, quinolones va
carbapenem. Ty l&é d& khang cao trén 90%
véi ampicillin.’® Theo nghién ctru clia tac gia
Lwong Héng Loan va Huynh Minh Tuén tai Dai

hoc Y dwoc TP. H& Chi Minh trén 599 chiing
trwc khudn Gram am phan lap dwoc tr mau,
dom va nuéc tiéu, Klebsiella pneumoniae
khang cephalosporins Il (53,4 - 57,4%),
carbapenem (23,6 - 25%), levofloxacin (56,1%),
aminoglycosides (16,2 - 20%), khang sinh phdi
hop chét trc ché B-lactamase (21,6 - 35,1%);
nhém tiét ESBL hodc carbapenemase khang
cao cephalosporin lll, cefoperazone-sulbactam,
piperacillin-tazobactam va levofloxacin so vé&i
nhém khong tiét men.2' Twong tw, cac nghién
ctru & Bénh vién Bach mai va Bénh vién Viét Blrc
cho thdy cac ching Klebsiella pneumoniae sinh
carbapenemase c6 mirc dd dé khang cao voi
nhiéu nhdm khang sinh.™"Két qua nay twong tw
v&i két qua trong nghién clru clia chung t6i, cac
chding nay chi con nhdy cdm vai 4 khang sinh nhw
amikacin, gentamicin, fosfomycin, ceftazidim-
avibactam. Day c6 thé 1a dinh hwéng cho 1am
sang khi lwa chon khang sinh dé diéu tri cac tac
nhan nay. Trong cac chiing mang gen phéi hop
thi van con kha nhay cadm cac khang sinh trén
nhw fosfomycin khodng 70 - 90%, ceftazidime/
avibactam ttr 40 - 60%. Dac biét, cac chang chi
mang 1 gen nhw bla,,, hoac bla,,, ,, O mirc do
dé khang khang sinh cao hon so véi cac chiing
gen phédi hop. Coé chang viéc két hop cac gen
khang thudc khac nhau trong 1 chiing ¢6 thé lam
gidm hodc trc ché tinh d& khang khang sinh ctia
cac ching nay nhung do sé luong chiing nay
cling chwa nhiéu nén can cé nghién ciru véi c&
mau Ién thi méi co thé khang dinh van dé nay.

V. KET LUAN

Céac chung Kilebsiella pneumoniae sinh
carbapenemase dé khang cao v&i nhiéu nhom
khang sinh, chi con nhay cam véi mét sé khang
sinh nhw amikacin, fosfomycin, gentamicin
va ceftazidime/ avibactam. Kiéu gen ma héa
carbapenemase phat hién dwoc trong nghién
ciu cao nhét la bla,,.. Viéc phan nhom
carbapenemase rat quan trong trong viéc lywa
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chon khang sinh diéu trj thich hop trong cac
nhiém trang do Klebsiella pneumoniae sinh
carbapenemase.

L&i cam on
Nghién cru dwoc thwe hién tai Bénh vién
Bach Mai va Trwong Pai hoc Y Ha Noi.
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Summary
DETECTION OF CARBAPENEMASE GENES IN KLEBSIELLA
PNEUMONIAE AS UNTYPED CARBAPENEMASE PRODUCER BY
PHOENIX M50

Increasing prevalence of carbapenem resistant Klebsiella pneumoniae is a global concern.
Carbapenem resistant in Klebsiella pneumoniae can be mediated by carbapenemase production
or by extended-spectrum beta-lactamase or AmpC beta-lactamase production. In this study,
carbapenemase-encoding genes including bla,.., bla,,,, bla,,,,. bla,, and bla, were detected
in 187 carbapenemase producing Klebsiella pneumoniae by multiplex PCR. The most commonly
encountered carbapenemase genes were bla, . (58.3%), bla,,, (21.4%) and bla,,, ,; .. (18.7%). The
bla,, and bla,, genes were not detected in any of these isolates. 53 of the 187 isolates harboured
multiple carbapenemase genes such as bla,, tbla,, . bla. *bla,, ... bla,,, +bla,, ... and
bla,, +bla, +bla

oxassike- MOSt Of these isolates were highly resistant to many commonly used antibiotics.

Keywords: carbapenemase, antibiotic resistance, Klebsiella pneumoniae, ARM genes.
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