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38 chung Klebsiella pneumoniae sinh carbapenemase nhom A va 42 ching Pseudomonas aeruginosa

sinh carbapenemase nhém A hodc dé khéng carbapenem theo co ché khéng sinh carbapenemase phan

lap tai Bénh vién Bach Mai ndm 2024 duoc xéc dinh gia tri nbéng do trc ché téi thiéu (MIC) imipenem/

relebactam bdng phuong phap Etest. Két quéa cho thdy mirc d6 nhay cadm véi imipenem/relebactam cia

cac ching K. pneumoniae la 92,1% (MIC,,= MIC,, = 0,5 ug/ml), cua cac ching P. aeruginosa la 21,4%

(MIC,, = MIC,, > 32 ug/ml). Imipenem/relebactam la mét Itra chon moi cho diéu tri cac nhiém trung do K.

pneumoniae va P. aeruginosa khang carbapenem nhung nén st dung sau khi cé két qua khéng sinh dé.

Twr khéa: Klebsiella pneumoniae, Pseudomonas aeruginosa, imipenem/relebactam.

I. DAT VAN PE

Nhiém tring trwc khudn Gram am khang
carbapenem la mét trong nhitng van dé sic
khée cong déng Ién dang quan ngai. T6 chirc Y
té Thé gidi coi nhiém tring do vi khuan da khang
khang sinh 1a van dé& khing hodng c¢6 tinh chét
toan cau.' Cac ca nhiém trung bénh vién do
cac truc khudn Gram am khang carbapenem
lam gia tang ty 1é t& vong, kéo dai th&i gian
nam vién va tang chi phi diéu trinén viéc phat
trién cac thubc khang sinh méi hodc cac khang
sinh B-lactam ci phdi hop véi cac chat rc ché
B-lactamase mé&i cd hiéu qua véi cac loai vi
khuan nay la mét trong nhirtngvan dé wu tién
hang dau hién nay.2* K. pneumoniae va P.
aeruginosa |a hai can nguyén thwdng gap nhéat.
Chung déu c6 kha nang phat trién dé khang
nhanh ngay trong qué trinh diéu tri va kha nang
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lay truyén nhanh chéng trong méi trwdng bénh
vién.5” P. aeruginosa dé khang carbapenem
bang nhiéu co ché khac nhau nhwng co ché
dé khang imipenem phd bién nhét & bat hoat
hodc @c ché kénh porin OprD van chuyén
khang sinh vao trong bao twong phéi hop voi
biéu hién qua murc cephalosporinase AmpC
va/hoéc biéu hién qua mc hé thébng bom day
khang sinh ra ngoai mang bao twong hoac sinh
carbapenemase thly phan khang sinh.58 Co
ché dé khang carbapenem cuia K. pneumoniae
lai chG yéu do carbapenemase KPC, NDM,
OXA-48- like hodc phdi hop cac enzyme nay
v@i nhau.®'" Imipenem/relebactam la mét khang
sinh B-lactam cii (imipenem) phéi hop v&i cac
chét (rc ché B-lactamase mai (relebactam) cé
hoat tinh trén cac chiing vi khuan Gram am sinh
B-lactamase nhom A va nhém C dwgc co quan
quén ly dwoc phdm lién minh chau au va co
quan quan ly thwe phdm va duoc phdm My phé
duyét st dung tlr nam 2020 cho diéu tri nhiém
trung tiét niéu cé bién chirng, nhiém trung &
bung, viém phdi bénh vién, viém phéi lién quan
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dén thd may & nhirng bénh nhan con it hodc
khéng c6 lwa chon diéu tri khac.'2 Tuy nhién,
hiéu qua in vitro clia imipenem/relebactam trén
cac quan thé vi khuan & cac khu vre khac nhau
khong gibng nhau. Bé cé dwoc di liéu co s&
ban dau vé mirc do6 nhay cdm véi imipenem/
relebactam clla cac chdng P. aeruginosa va
K. pneumoniae khang carbapenem do sinh
carbapenemase nhom A phan lap tai Bénh vién
Bach Mai, gitip cho cac bac si lam sang cé thé
can nhac lwa chon thudc trwdc khi st dung,
chung t6i thwe hién nghién clru nay v&i muc
tiéu: BDanh gia mrc A0 nhay cam véi imipenem/
relebactam cta cac ching P. aeruginosa va K.
pneumoniae d& khang carbapenem do sinh
carbapenemase nhom A phan Iap tai Bénh vién
Bach Mai nam 2024.

Il. DOl TWUONG VA PHUONG PHAP

1. Péi twong

Cac chang K. pneumoniae, P. aeruginosa
phan lap dwoc phan lap dwoc tlr nwéc tiéu,
dich tiét hd hép, dich 6 bung tai Bénh vién Bach
Mai nam 2024.

Tiéu chuén Iwa chon

Chuing K. pneumoniae dé& khang carbapenem
c6 sinh carbapenemase nhom A.

Chuing P, aeruginosa dé khang carbapenem
c6 sinh carbapenemase nhéom A hoac khéng
sinh carbapenemase.

Tiéu chuén loai trie

Cac ching K. pneumoniae, P. aeruginosa
trung l1ap tr cung mét ngudi bénh, khi ngudi
bénh cé nhiéu bénh pham céy.

2. Phwong phap

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

C& méu va phwong phap chon méau

Chon méau thuan tién, 14y toan bd cac chiing
thda man tiéu chuan lwa chon va tiéu chuan loai
trir tir thang 1 - 3/2024, t6i thiéu 30 mau dé dam
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bao tinh tin cay khi phan tich mdrc d6 nhay cdm
v&i khang sinh.™

Thuc té, 1ay dwoc 38 chiing K. pneumoniae
va 42 chding P. aeruginosa vao nghién clru.

Quy trinh tién hanh nghién ctu

Cac chung P. aeruginosa, K. pneumoniae
duwoc phan 1ap tir cac loai bénh phdm l1am sang
duoc dinh danh bang may phan tich khbi phd
MALDI-TOF (Bruker, Brc). Mrc d6 nhay cam
ctia vi khuén véi cac khang sinh va phan loai
carbapenemase duoc thu thap tr két qua khang
sinh d6 thwc hién trén hé théng may tw dong
BD Phoenix M50 (M), st¢ dung panel khang
sinh NMIC500 theo qui trinh thwong quy cla
Khoa Vi sinh - Bénh vién Bach Mai. Gia tri MIC
cla cac chang P. aeruginosa, K. pneumoniae
sinh carbapenemase nhom A v&i imipenem/
relebactam duwoc thue hién bang phuong phap
Etest (Biomerieux, Phap). Két qua khang sinh
dd dwoc phién giai theo hwéng dan ctia CLSI
M100 (2024)."

X ly sé liéu

Sé liéu dwoc quan i, lwu tri bang phan
mém Microsoft Excel 2019.

Thoi gian nghién ciru: Twr thang 1/2024
dén thang 3/2024.

Dja diém nghién ctru: Khoa Vi sinh - Bénh
vién Bach Mai.
3. bao dirc nghién ctru

Nghién cru tuan tha day di cac nguyén tac
cta nghién ctru y hoc.

IIl. KET QUA

Trong thoi gian nghién ctru, thu thap dwoc
38 chuing K. pneumoniae sinh carbapemase
nhém A trong sb 213 ching K. pneumoniae
khang carbapenem phan 1ap tir cac bénh phadm
dich tiét dwdng hé hap, dich 6 bung va nuéc
tiéu. Trong d6, c6 33 ching P aeruginosa
sinh carbapenemase nhom A va 9 ching P.
aeruginosa dé khang carbapenem theo co ché
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khong sinh carbapenemase trong sb 145 chiing cac bénh pham dich tiét dwong hoé hép, dich &
P. aeruginosa khang carbapenem phan lap tw bung va nuwéc tiéu.
%
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Biéu doé 1. Phan bd cua cac ching K. pneumoniae khang carbapenem theo gia tri MIC cua
imipenem/relebactam (n = 38)

Ty 1& nhay cam cla cac ching K. ml. Cac ching K. pneumoniae da khang voi
pneumoniae sinh carbapenemase nhom A véi imipenem/relebactam déu c6 gia tri MIC rat cao
imipenem/relebactam la 92,1% (35/38 chung). (> 32 pg/ml).

Gia tri MIC,; = 0,25 pg/ml va MIC,, = 1 pg/

% S
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50,0
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0,0 0,0 .
CEF-AVI IMP-REL AMIKACIN GENTAMICIN CIPROFLOXACIN LEVOFLOXACIN TRI/SUL

Biéu doé 2. Mirc dd nhay cam cua K. pneumoniae dé khang carbapenem véi cac khang sinh
(n=38)

*Cef-Avi: Ceftazidime/avibactam; Ipm-Rel: Imipenem/Relebactam; Tri-Sul: Trimethoprim/
Sulfamethoxazol
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Cac ching K. pneumoniae khang 78,8%. M&rc d6 nhay cdm véi cac khang sinh
carbapenem c6 m&c d6 nhay cam v&i cac nhém aminoglycoside thdp hon (50 - 68,4%)
khang sinh mé&i imipenem/relebactam cao va khang hoan toan v&i khang sinh nhom
nhat (92,1%), véi ceftazidime/avibactam Ia quinolone.
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Biéu d6 3. Phan bé cla cac ching P. aeruginosa khang carbapenem theo gia tri MIC cua
imipenem/relebactam (n = 42)

Ty I&€ nhay cdm cuUa cac chlng P. aeruginosa Gia tri MIC,, = MIC,, déu > 32 pg/ml. Cac
dé khang carbapenem sinh carbapenemase ching P. aeruginosa da khang vé&i imipenem/
nhém A hoac khéng sinh carbapenemase voi relebactam chu yéu cé gia tri MIC rét cao (> 32

imipenem/relebactam la 21,4% (9/42 chung). pg/ml).
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*Cef-Avi: Ceftazidime/avibactam; Ipom-Rel: Imipenem/Relebactam, Pip-taz: piperacillin/tazobactam

Biéu do 4. Mirc d6 nhay cam cua P. aeruginosa dé khang carbapenem vé&i cac khang sinh
(n=42)
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Cac chung P. aeruginosa khang carbapenem
c6 mirc d6 nhay cam v&i cac khang sinh mai
ceftazidime/avibactam cao nhét (87,9%), v&i
imipenem/relebactam la 21,4%. M&c dd nhay
cdm v6&i cac khang sinh khac déu rat thap
(0 - 7,1%). Co6 72,7% (24/33) cac chung P,
aeruginosa da khang v&i imipenem/relebactam
nhwng con nhay cam véi ceftazidime/avibactam.

IV. BAN LUAN

Sw gia tdng nhiém trung do cac trwc khuan
Gram am da khang dang tré thanh méi de
doa van dé strc khde toan ciu va la mot thach
thire I&n trong diéu tri. Cac khang sinh cii sén
c6 duwoc st dung cho diéu tri cac nhiém triing
nay nhu colistin, fosfomycin, aminoglycoside
va tigecycline cling c6 nhitng diém dang
quan ngai nhw doc tinh cao, hiéu qua diéu tri
han ché ciing nhw da xuét hién khong it cac
bién ching dé khang. Do vay, tim kiém thubc
mé&i cé hiéu qud trén cac ching truc khuan
Gram da khang, dac biét la cac ching khang
carbapenem la van dé cap thiét hién nay. Nhém
khang sinh B-lactam cii phdi hop véi chat Gc
ché B-lactamase méi hién nay dang la nhiing
lwa chon tiém n&ng dé diéu tri cac nhiém trung
do trwc khudn Gram am khang carbapenem.
Bén canh ceftazidime/avibactam, ceftolozane/
tazobactam da dwoc cap phép st dung & Viét
Nam, m&i day, imipenem/relebactam ciing da
duwoc Bo Y té phé duyét st dung cho diéu tri.
Imipenem/relebactam cé hoat tinh trén cac
ching Enterobacterales, P. aeruginosa khang
carbapenem theo co ché sinh B-lactamase
nhém A va nhém C hodc gidm tinh thAm cua
mang té bao v&i khang sinh do mét porin hoéc
tang hoat hoa hé théng bom day.* Trong nghién
clru nay, mirc d6 nhay cdm cla cac ching K.
pneumoniae sinh carbapenemase nhom A v&i
imipenem/relebactam la 92,1%. Ty Ié nhay
cadm réat cao v6&i imipenem/relebactam cla cac
chling K. pneumoniae cé sinh carbapenemase

nhém A (KPC) trong nghién clru ctia Delgado-
Valverde & Tay Ban Nha (98,5%) va trong
nghién clru cia Mashaly & Hy Lap (100%)."%1¢
Nghién ctu cla chung t6i cé ty 1&é nhay cdm
véi imipenem/relebactam khéng cao bang cac
nghién ctru khac co thé do c& mau nghién ctru
cla chung t6i nhd va ciing c6 thé cac chiing
vi khuan khéng chi c6 carbapenemase nhém
A ma con co thé s& hivu phdi hop cac co ché
khac nhuw sinh ESBL, mét porin hay tang hoat
dong cla hé théng bom ddy ma ching téi chua
biét dwoc day dd. Cac ching K. pneumoniae
khi c6 co ché dé khang imipenem do méat porin
phéi hop véi ESBL vahodc AmpC chi con
77,7% nhay cam vé&i imipenem/relebactam.’
Imipenem/relebactam (92,1%) c6 hoat tinh
t6t hon ceftazidime/avibactam (78,9%) 1a mot
khang sinh ciing thuéc nhém B-lactam cii phéi
hop v&i chéat (e ché B-lactamase méi. Enzyme
carbapenemase nhém A hay gdp nhat & K.
pneumoniae 1a KPC. Hién nay, cé rat nhiéu
bién thé cia KPC nhwng phd bién nhat 1a
KCP-2 va KPC-3."7 Sy vuwot trdi ciia imipenem/
relebactam hon ceftazidime/avibactam trén cac
chuing sinh carbapenemase nhém A (KPC) la
do relebactam c¢6 ai tinh gén véi bién thé KPC-
3 chat hon so véi avibactam nén co thé bét
hoat dwoc enzyme KPC-3 cua vi khuan.* Do
vay, imipenem/relebactam cé thé Ia lwa chon
t6t cho cac quan thé K. pneumoniae khang
carbapenemase cé bién thé KPC-3 Iwu hanh.
Mirc d6 nhay véi nhom aminoglycosides cla
cac chung K. pneumoniae khang carbapenem
chi con 50 - 68,4% trong nghién clru nay
nén ciing can can nhéc lya chon khang sinh
nay didu trj theo kinh nghiém & nhirng quan
thé c6 lwu hanh cao K. pneumoniae khang
carbapenem nhw & Bénh vién Bach Mai. S& di
nhw vay la vi gene ma héa cho kha nang thay
ddi aminoglycoside ctia K. pneumoniae c6 thé
nam cung trén plasmid mang gene méa héa cho
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enzyme carbapenemase nén co hién twong
da khang & cac chuing K. pneumoniae.'® Cac
chling K. pneumoniae mac du con nhay cam
cao v6&i imipenem/relebactam nhung khi da dé
khang thi gia tri MIC déu cao hon 32 pg/ml. Véi
nhitng ching da cé MIC cao nhw vay thi cho
du cé phdi hop véi khang sinh khac ma cé tac
dung hiép ddng lam gidm 4 1an MIC thi gia tri
MIC van con cao hon 4 ug/ml cé nghia la ciing
khéng thé dung dwoc imipenem/relebactam ké
ca liéu cao."®

Hiéu qua cla imipenem/relebactam trén
cac chung P. aeruginosa trong nghién ctru cla
chung t6i khong may kha quan khi ty 1& nhay
cdm chi ¢6 21,4%. Ty l&é nhay cdm nay thap
hon cda céc chling P. aeruginosa trong nghién
clia Delgado-Valverde & Tay Ban Nha (62,7%)
va trong chwong trinh nghién ciru SMART
trén pham vi toan cau ctia Zhang va cong sw
(64,4%).592° Cac ching thér nghiém déu la cac
ching dé khang carbapenem theo co’ ché sinh
carbapenemase nhém A hoac co ché khéng
sinh enzyme nhwng c6 18 trong quan thé ching
ching t6i thir nghiém, c6 thé cac ching phdi
hop nhiéu co ché d& khang nhw sinh AmpC,
mat porin hay biéu hién qua mic hoat tinh cla
hé thébng bom ddy nén khéng nhay cam voi
imipenem/relebactam.* Trong pham vi nghién
cru nay, chung téi chwa thyc hién dwoc viéc
phat hién day da cac co ché dé khang nén chua
thé két luan duwoc chinh xac nguyén nhan dé
khang cao & cac ching P. aeruginosa phan lap
dwoc tai Bénh vién Bach Mai. Cho du co ché
dé khang nhuw thé nao thi day ciing 1a nhiing
théng tin khdng may kha quan cho khang sinh
m&i thadm chi con chwa dwoc dwa vao st dung
tai Bénh vién Bach Mai. Ty |é cac chung P,
aeruginosa da khang v&i imipenem/relebactam
nhwng con nhay cam véi ceftazidime/
avibactam kha cao (72,7%) nén véi cac ching
P. aeruginosa sinh carbapenem nhom A hoac
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dé khang carbapenem theo co ché khéng sinh
carbapenemase, ceftazidime/avibactam la Iwa
chon diéu tri tdt hon imipenem/relebactam. Vi
cac chang P. aeruginosa da khang carbapenem
thi cac khang sinh cl nhw aminolycoside,
khang sinh B-lactam ciG hay nhém quinolone
d&u hau nhw khéng con tac dung. Cac chiing
nay déu thudc nhdm khé diéu tri. Do vay, cac
Iwa chon cho diéu tri cho nhédm nay rat han ché
ngay ca v@&i cac khang sinh m&i nhw imipenem/
relebactam ciling it tdc dung mac du chwa duoc
dwa vao st dung cho diéu tri. Cac khang sinh
md&i nhw imipenem/relebactam, ceftazidime/
avibactam duwoc khuyén cdo 1a co hiéu qua
trén cac trwc khudn Gram khang carbapenem
do sinh carbapenemase nhém A nhwng & cac
quan thé vi khuén lwu hanh & cac khu vuwe khac
nhau, vi khudn c6 thé cé phéi hop thém cac
cac co ché dé khang khéac thi hiéu qua ctia cac
khang sinh méi cling khéng hoan toan gidng
nhau va ciing kho cé thé dw doan dwoc. Do
vay, thir nghiém khang sinh db truc tiép cho cac
khang sinh mé&i trwde khi quyét dinh Iwa chon
st dung la rét can thiét d& dam bao dwoc hiéu
qua diéu tri khi st dung cac khang sinh méi dat
tién nay.
V. KET LUAN

Két qua nghién clru thlr nghiém trén 38
ching K. pneumoniae sinh carbapenemase
nhém A va 42 chdng P aeruginosa sinh
carbapenemase nhém A hodc co ché khang
carbapenem khdéng sinh carbapenemase cho
thay imipenem/relebactam cé tac dung tét trén
cac chidng K. pneumoniae (92,1% chlng nhay
cam voi MIC, = MIC, = 0,5 pg/ml), tham chi
tdt hon so véi ceftazidime/avibactam nhung
lai tac dung khong tét (21,4% chiing nhay cam
voi MIC, = MIC, > 32 pg/ml) va kém hon so
vOi ceftazidime/avibactam trén cac ching P.
aeruginosa. Mac du, sb liéu nghién clru con
nhd nhuwng da cung cép di liéu tham khao cho
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cac bac si lam sang vé khang sinh méi nay cé
thé 1a mot lwa chon diéu tri thém cho cac nhiém
trung do moét sd nhém trwc khudn Gram am
khang carbapenem.
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Extended-spectrum-

Summary
IN VITRO ACTIVITY OF IMIPENEM/RELEBACTAM AGAINST
CARBAPENEM-RESISTANT KLEBSIELLA PNEUMONIAE AND
PSEUDOMONAS AERUGINOSA ISOLATES

38 strains of Klebsiella pneumoniae producing class A carbapenemase and 42 strains of
Pseudomonas aeruginosa producing class A carbapenemase or carbapenem-resistant non-
carbapenemase producing were isolated at Bach Mai Hospital in 2024; Etest method were
used to determine their imipenem/relebactam minimum inhibitory concentration (MIC) values.
The results showed the susceptibility rates to imipenem/relebactam were 92.1% (MIC,, =
MIC,, = 0.5 pg/ml) and 21.4% (MIC,, = MIC,, > 32 ug/ml) for K. pneumoniae strains and for
P. aeruginosa strains, respectively. Therefore, imipenem/relebactam could be an option to
consider for treatment of infections caused by carbapenem-resistant K. pneumoniae and P.
aeruginosa; we suggest it should be used only after obtaining antibiotic susceptibility results.

Keywords: Klebsiella pneumoniae, Pseudomonas aeruginosa, imipenem/relebactam.
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