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1. PAT VAN BE

Enterobacteriaceae khang carbapenem
(CRE) la mét trong céc vi khuan dan dau trong
danh sach cac vi khuan khang thuéc nguy hiém
nhat. Colistin dugc dong thuan la lua chon uu
tién trong diéu tri CRE. Tuy nhién, s dung
colistin can dugc can nhac thay thé bang cac
phac dé tiét kiém colistin d€ han ché gia tang
ti 1é va muc dé dé khang colistin ctia cac ching

CRE do céac phéac dé c6 thé lua chon diéu tri CRE
khang colistin rat han ché.

Ph6i hop hai carbapenem (DCT) khéng
chi la mét trong cac phac do tiét kiém colistin
déi véi CRE ma con dugc khuyén cao st dung
trong cac phéac dé phoi hop ba khéng sinh déi
vGi cac ching CRE khéng colistin. Mac du co
s& cla DCT con chua dugc biét r6, gia thuyét
duogc dat ra la ertapenem la carbapenem cé
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ai tinh manh nhat véi carbapenemase; do do
khi phoi hop véi meropenem hodc imipenem,
carbapenemase sé gan vdi ertapenem, tao diéu
kién cho carbapenem con lai phat huy hiéu qua
tiéu diét vi khuan [1]. DCT dugc nghién ctiu chi
yéu la phéi hop ertapenem véi meropenem hodc
Doripenem. Dong thai cac nghién ctu hién co vé
DCT dua ra cac két qua khéng théng nhat vé kha
nang hiép déng, diéu nay c6 thé do cac nghién
clu dugc thuc hién trén cac chiing vi khuan khac
nhau vé co ché dé khang va muc dé dé khang.
Do dé, can tiép tuc thuc hién cac nghién ctu in
vitro dé lam ré hon tuong tac gilra ertapenem vai
meropenem hodc imipenem déi véi cac chiing
CRE ¢6 co ché va muc d6 dé khang khac nhau.
Chung t6i cling lua chon Kpneumoniae lam
chang vi khuan trong nghién ctu do dac tinh lan
truyén va thu nhan gen khang thuéc manh mé
dan tai ti 1é va muc dé dé khang cao cliing nhu
ki€u hinh dé khang da dang. Véi cac ly do néu
trén, chung t6i thuc hién nghién ctiu nay véi muc
dich danh gia kha nang hiép déng trong invitro
clia phéi hogp 2 carbapenem trén cac ching
K.pneumoniae sinh carbapenemase.

2. P60l TUONG VA PHUONG PHAP
NGHIEN CcUU

Nghién ctu dugc thuc hién tai bénh vién
Bach Mai tir thang 11/2019 dén thang 7/2020.

50 chiing CRKp phan lap dugc tir cac bénh
nhan khac nhau tai bénh vién Bach Mai tir 2019
dén 2020.

MIC carbapenem dugc xac dinh bang
phuaong phap vi pha loang.

Ph6i hgp ertapenem+meropenem va
ertapenem+imipenem dugc thuc hién doéng
thoi bang phuong phap checkerboard. Méi
chiing dugc th nghiém phoi hgp & cac nong
dé khang sinh carbapenem khac nhau trong
dai nong do di tir ndbng do thap nhat la 1/16MIC
t6i ndng do cao nhat la 4MIC (t6i da la 64 ug/
ml). Mbi giéng chita 50ul dung dich cia méi loai
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khang sinh vé6i néng dé gap doi néng dé mong
muon va dugc thém 10ul huyén dich c6 nong do
vi khuan xap xi 5x10A6 CFU/ml. Thuc hién bang
checkerboard cung véi giéng ching vi khuan,
ching canh thang, MIC don cho méi khéang
sinh, QC (quality control) va cay dém kiém tra s&
lugng vi khuan. Cac muic dé tuang tac ctia khang
sinh trong phéi hop dugc danh gia dua trén gia
tri FIC (fractional inbihitory concentration). Cong
thuc: YFIC=FIC cGia khang sinh A+ FIC ctla khang
sinh B. FIC cua khang sinh A= MIC cta A trong
phoi hgp/MIC cla A don 1é. FIC clia khang sinh
B= MIC cta B trong phoi hop/MIC ctia B don lé.
Phién giai két qua la hiép déng néu YFIC< 0.5,
cbng tac dung néu 0.5 <3FIC< 4, d6i khang néu
YFIC > 4. V6i cac ching ¢6 MIC I6n hon gia tri
t6i da trong dai nong dé khao sat (>64ug/ml)
chung t6i quy udc gia tri MIC=128 ug/ml.

Cac thi nghiém s dung bot khang sinh
tu pha (Merck), thuc hién QC véi chang P
aeruginosa ATCC 27853 vGi moi lan pha khang
sinh, moi thi nghiém dugc thuc hién lap 2 1an.

Kiéu gen dé khang dugc xac dinh bang
phuong phdp PCR dua theo nghién clu cula
Doyle va cong su nam 2012 phat hién dugc cac
gen dich la blaKPC, blaNDM, blaOXA-like48.

SUr dung test kiém dinh Fisher’s Exact Test
trén phan mém SPSS 20.0.

3. KET QUA

Chung t6i da khao sat MIC cla ertapenem,
meropenem, imipenem bang phuong phap vi
pha loang trén 200 ching da dugc xac dinh dé
khang carbapenem theo két qua khang sinh
dé thuong quy tai bénh vién Bach Mai. Sau
dé, chung t6i chon ra 50 ching dé thuc hién
DCT bang phuong phap checkerboard véi tiéu
chuén lua chon cac chiing K. pneumoniae cé céc
gia tri MIC carbapenem & cac muc d6 dé khang
khac nhau. Véi 50 chung dugc lua chon, MIC
50/90 cho ertapenem, meropenem, imipenem
tuong Ung la 64/128, 32/64, 8/16 (ug/ml).
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Bang 1. Hiéu qua phéi hop
ertapenem+meropenem va
ertapenem+imipenem
trén 50 ching nghién ctiu

. Phéi hgp Phéi hop

Loai tuong ’ ’

’ tac ertapenem ertapenem

+meropenem | +imipenem

Hiép dong 0 8
Coéng tac 48 41
dung
Déi khang 0 0
Khéng xac 2 1
dinh

Da6ivéi phoihgp ertapenem-+meropenem,

NGHIEN CUU KHOA HOC

khong quan sét thdy tuong tac hiép dong trén
50 ching thir nghiém, c6 48/50 (96%) chiing
quan sat thay tuong tac cong tac dung, 2/50
chung khéng xac dinh dugc loai tuong tac. Véi
phéi hgp ertapenem+imipenem, c6 8/50 (16%)
ching xuat hién kha nang hiép dong, 41/50
(82%) chliing cé tuong tac cdéng tac dung, 1/50
chung khéng xac dinh dugc loai tuong tac.

Trong 8 chung xuat hién hiép dong,
ca 8 ching tuong tac hiép déng xuat hién
tai ph6éi hop 0.25MIC-ertapenem+0.25MIC-
imipenem (FICmin=0.5), trong dé c6 2 chig
tuang tac hiép dong xuat hién thém tai phoi
hgp0.125MIC-ertapenem+0.25MIC-imipenem
(FICmin=0.375). 2 ching c6 FIC=0.375 c6 MIC
don cho ertapenem-imipenem la 4-2 va 4-4
thap hon cac chiing cé FIC=0.5.

Bang 2. Phan bé 50 chiing nghién ctu va 8 chiing c6 hiép déng theo
MIC ertapenem va MIC imipenem

MIC imipenem
MIC o

ertapenem 1 2 4 8 16 32 64 128 Tong
2 0/1 0/1
4 1/1 1/1 2/2
8 1/1 1/1
16 1/1 0/2 1/3
32 0/1 0/2 0/1 0/4
64 0/3 1/7 174 | 0/1 2/15
128 0/5 1/ 11 1/ 4 0/3 0/1 2/ 24
Tong 0/1 1/1 3/12 | 2/22 2/9 | 0/1 0/3 0/1 8/50

(Chd thich a/b: s6 ching xudt hién hiép déng/ téng sé ching)

Theo MIC imipenem, s6 ching xuat hién

hiép déng trén tong s6 chung tai MIC bang
1,2,4,8,16,32,64,128 lan lugt 1a 0/1, 1/1, 3/12,
2/22,2/9,0/1,0/3,0/1 tuang tung vai ti 1é 0%,
100%, 25%, 9,1%, 22,2%, 0%, 0%, 0%.

Theo MIC ertapenem, sé chldng xuat hién
hiép déng trén téng s6 chung tai MIC bang
2,4,8,16,32,64 ,128 lan luct 1a 0/1, 2/2, 1/1,1/3,
0/4, 2/15, 2/24 tuong Ung vdéi ti [é 0%, 100%,
100%, 33,33%, 0%, 13,33%, 8,3%.
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Bang 3. Hiéu qua phdi hgp ertapenem+imipenem theo nhém carbapenemase

Loai tuong tac
Nhom carbapenemase - -
Hiép dong Cong tac dung Khong xac dinh Tong
KPC 2 12 0 14
NDM 1 7 1 9
OXA 5 20 0 25
NDM+KPC 0 2 0 2

Trén 50 ching nghién cuu, ti [é sé ching
c6 xuat hién tuang tac hiép dong trén téng so6
ching mang gen KPC, NDM, OXA-48, phéi hop
NDM+0XA48 tuang ung la 2/14, 1/9, 5/25, 0/2
xap xi ti 1é 14,3%, 11,1%, 20%, 0%.

4.BAN LUAN

D6i véi ca 3 loai carbapenem trong nghién
cuu, chang téi quy udc gia tri MIC=128 ug/ml
cho cac ching c6 MIC >64 ug/ml (24 chung),
diéu nay c6 thé dan t6i danh gia sai kha nang
tuong tac clia moét s6 ching tur hiép dong tra
thanh cong tac dung. Tuy nhién, dua trén két
qua trong nghién clu nay va cac nghién ctu
tuong tu, chdng toi nhan thay tuang tac hiép
déng xuat hién tai néng dé phéi hgp thap nhat
la 0.125MIC ctia méi khang sinh [2]. Do d6, cac
ching c6 MIC >128 ug/ml c6 kha nang giam
MIC t&i ngudng 32ug/ml khéng cé gia tri thuc
tién trén 1am sang, bai vi, ché dé liéu t6i uu doi
véi meropenem la 2g truyén 3h méi 8h c6 thé
dat PK/PD muc tiéu (T>MIC=50%) & MIC toi
da bang 8 ug/ml, day cing la gisi han MIC véi
imipenem & ché dé liéu t6i uu 500mg truyén
lién tuc trong 3h méi 3h [3]

4.1. So sdnh phéi hop ertapenem +
meropenem va ertapenem + imipenem

Phéi hgp ertapenem+imipenem cho
thay kha nang hiép dong t6t hon phdi hop
ertapenem+meropenemvdi do tin cay 99,9%
(p=0.003<0.01).Cac nghién ctru DCT hién cé tap
trung nghién ctu phoi hop gitta ertapenem véi

meropenem hodc doripenem, imipenem rat it
dugc nghién ctu trong phoi DCT vi ddc tinh cau
trdc héa hoc kém bén viing gay ra tré ngai vai
liéu phap truyén kéo dai [4]. Tuy nhién ching
t6i tim thay mot nghién cudu invitro so sanh céac
phoi hop carbapenem khac nhau tng ho két
luan cac phoi hgp DCT chia imipenem la hiéu
qua nhat [2]. Chdng téi cho rdng két qua nay
trong nghién clu clia chung téi la hop ly béi khi
xem xét ddng hoc enzyme clia carbapenemase,
chung téi nhan thay & ca 3 nhom enzyme (KPC,
NDM, OXA48) déu c6 ai luc véi imipenem kém
han meropenem [5], [6]. Do d6, khi phéi hgp
imipenem véi ertapenem, ertapenem sé thé
hién vai tro la chat Uc ché canh tranh tot hon so
vGi phéi hgp meropenem véi ertapenem.

Trong nghién cttu clia ching t6i khéng cé
bat ci phéi hop ertapenem+meropenem nao
thé hién tuong tac hiép déng (0/50 chiing). Két
qua nay to ra phu hgp véi két qua nghién ciu
cla Laurent Poirel thuc hién ki thuat tuong tu
cing két luan khéng cé tuong tac hiép dong
nao dugc quan sat trén 20 chiing CR-Kp thuc
hién phéi hogp ertapenem-+meropenem [2].
Tuy nhién ching to6i khéng két luan két qua
naytrong nghién ctiu ctia ching téi la ti lémang
tinh dai dién cao bdi vi sy quy uéc MIC=128 ug/
ml cho cac ching c6 MIC>64 ug/ml c6 thé lam
bd qua mét sé ching cé hiép déng nhu da nhan
xét. Thém vao d6, c6 3 ching c6 FIC=0.5625
trong phoi hop ertapenem-+meropenem, kha
gan véi FIC=0.5, dudng nhu da c6 mét tuong
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tac hiép dong yéu trén cac ching nay. Du
vay két qua nay van con khac biét so v6i mot
nghién ctu khac ctia A. Oliva va cdng su cho
thay 12/39 (30,7%) chling CR-Kp c6 hiép dong
[7]. VGi cac nghién ciu dua ra ti 1& hiép dong
I6n 1én tGi 11/14 (78%) [8], ching t6i nhan thay
su khac biét vé ti 1é nay la do su khac biét vé
tiéu chuadn phién gidi hiép déng, né bao gém
ca cac truong hogp 0.5 <FIC<=1 dugc xem xét la
c6 hiép dong mot phan.

Trong nghién ctru cia ching t6i cling xuat
hién 3 truong hop khéng phién giadi dugc két
qua & ca 2 loai phoi hop. Véi cac trudng hop do,
khong cé bat ki phoi hgp ndng d6 nao trong
th& nghiém Uc ché dugc su phat trién cda vi
khudn. Chang t6i da thuc hién tim MIC chinh
xac cho cac ching nay va xac dinh dugc MIC
= 256 ug/ml cho ca 3 carbapenem. Do d¢, cé
thé thay véi dai ndng do thu nghiém phéi hgp
t6i da la 64 ug/ml, sé khéng quan sat dugc cac
tuong tac cong tac dung yéu (FIC >=0.75) véi
cac ching c6 MIC=256 ug/ml.

4.2. Bdnh gid kha nédng hiép déng theo
MIC carbapenem

Thuat toan théng ké chi ra rang c6 méi
lién hé gitta kha nang hiép déng clia phéi hop
ertapenem+imipenem vagi MIC ertapenemvdi
dé tin cay 95% (p=0.016 < 0.05). Ti két qua phan
loai theo MIC ertapenem, s6 ching xuat hién
hiép dong trén téng s6 chiing c6 MiCertapenem
bsng 2,4,8,16,32,64, 128 tuong Uing Véi ti 1& 0%,
100%, 100%, 33,33%, 0%, 13,33%, 8,3% ggi y
rang xu huéng kha nang hiép déng tang Ién khi
MIC ertapenem thap. Khong cé tuong tac hiép
déng nao dugc quan sat & cac ching c6 MIC
ertapenem= 32 c¢6 thé do s6 lugng chiing nay
trong nghién clu con it (4 chdng).

Trong khi d6, mai lién hé gira kha nang
hiép déng véi MIC imipenem khéng dugc
ching minh bang test thong ké (p= 0.323 >
0.05). Tuy nhién phan tichkét qua phan loai
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theo MIC imipenem, s6 ching xuat hién hiép
dong trén téng s6 chang tai MIC imipenem
bang 1,2,4,8,16,32,64,128 lan lugt la 0/1, 1/1,
3/12, 2/22, 2/9, 0/1, 0/3, 0/1 tuang Ung Vvdi ti lé
0%, 100%, 25%, 9,1%, 22,2%, 0%, 0%, 0%,chuing
t6i cing nhan thdy c6 thé c6 mot xu hudng
tuong tu nhu véi MIC ertapenem. Mac du két
qua tai MIC imipenem= 8 va >=32 ug/mlkhéng
tuan theo xu hudng chung nhung c6 thé thay, s6
lugng chiing nghién ctu cé MICimipenem>=32
(5 chiing) con thap. Trong khi d6, véi 22 chling
¢6 MIC imipenem=8, c6 18/22 ching c6 MIC
ertapenem>=64, diéu nay c6 thé la nguyén nhan
dan dén chi c6 2/22 chang (9,1%) xuat hién hiép
dong bai kha nang hiép dong giam di khi MIC
ertapenem cao nhu da nhan xét.

Viéc tuong tac hiép doéng thé hién ro
nét hon & 2 ching c6 MIC don ertapenem-
imipenem thap so v6i 6 ching <6 MIC
ertapenem-imipenem cao hon (FIC=0.375 so
vGi FIC= 0.5) cang cling c6 két luan vé méi lién
hé gitra MIC carbapenem thap véi kha ndng
cao xuat hién hiép dong.

Chungtoiclingquansatthay 1 chingcé MIC
carbapenem thap (ertapenem/imipenem=2/1)
nhung khong c6 tuong tac hiép dong. Mac
du ching nay da dugc xac dinh c6 mang gen
tong hop carbapenemase(OXA-48),ching toi
van nghi ngd vé viéc boc 16 kiéu hinh dé khang
carbapenem qua yéu trén chiing nay la nguyén
nhan dan dén khong cé tuong tac hiép dong.

4.3. DBdnh gia DCT
carbapenemase

theo nhom

Kha nang hiép déng cla
ertapenem+imipenem xuat hién & ca 3 nhém
carbapenemase KPC, NDM, OXA-48 véi ti lé khong
c6 su khac biét théng ké (tuong Ung ti 1& 14,3%,
11,1%, 20%; p=1>0.05). Téng quan cac nghién ctu
lam sang da chi ra mot két qua kha quan ctia DCT
tuy nhién da s6 chinghién ctu trén cac chiing sinh
KPC [4]. M6t trong s6 it cac nghién clruin vitro thuc
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hién phuong phdp checkerboard tuong tu véi
nghién ctru clia chuing t6i vai mau la 20 chang CR-
Kp [2], ho dua ra két ludn ertapenem+imipenem
6 thé co hiép dong trén cac chiing CR-Kp sinh
ser-beta lactamase (KPC, OXA); tuy nhién khong
c6 chling sinh NDM nao xuat hién hiép dong.
Diéu nay cling khong mau thuan véi nghién ctu
clia chiing t6i béi s6 chting CR-Kp sinh NDM trong
nghién ctu nay la 4 trong khi ti 1& s6 chdng sinh
NDM xuat hién hiép déng trong nghién ctiu cla
chung t6i la 1/9=11,1%. Mat khac chuing t6i cling
thdy c6 bdo cdo vé tuong tac hiép dong xuat
hién trén chiing CR-Kp sinh NDM trong phoi hop
ertapenem-+meropenem bang phuong phap
checkerboard [9]. Mac du nghién ctu nay khéng
th{r nghiém ertapenem-+imipenem, xong két qua
nay cling cho thdy khéng thé phd nhan kha nang
hiép dong c6 thé xuat hién trén cac chiing CR-Kp
sinh NDM.

5. KET LUAN

Phoi hop ertapenem+imipenem cho
thay kha nang hiép dong t6t hon phéi hop
ertapenem+meropenem. Kha nang hiép déng
¢6 xu huéng cao hon trén cac chiing c6 MIC
carbapenem thap. Tuong tac hiép déng c6 thé
xudt hién & ca ba nhém carbapenemase KPC,
NDM, OXA-48.
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ABSTRACT

EXPERIMENTAL OF DOUBLE CARBAPENEM COMBINATION AGAINST CARBAPENEMASE
PRODUCING K. PNEUMONIAE USING CHECKERBOARD

Objectives: The aim of this study was to evaluate the synergy activity in vitro of double
carbapenem combinations against carbapenemase producing Klebsiella pneumoniae clinical isolates.

Material and Methods: We evaluated the synergy activity in vitro of double-carbapenem
combinations (ertapenem-+meropenem va ertapenem+imipenem) against 50 carbapenem-
producing Klebsiella pneumoniae strains using checkerboard.

Results: Combination of ertapenem+meropenem and ertapenem-+imipenem were synergic
in 0/50 and 8/50 of the strains, respectively. At MIC of imipenem being 1,2,4,8,16,32,64,128; the
synergy activities were observed in 0/1, 1/1, 3/12, 2/22, 2/9, 0/1, 0/3, 0/1, respectively. At MIC of
ertapenem being 2,4,8,16,32,64,128; the synergy activities were observed 0/1, 2/2, 1/1, 1/3, 0/4,
2/15, 2/24, respectively. Synergy were observed in 2/14, 1/9, 5/25, 0/2 of strains producing KPC,
NDM, OXA-48, NDM+OXA-48 combination, respectively.

Conclusions:  Ertapenem+imipenem  combination ~was more synergic than
ertapenem+meropenem. Synergy tended to be in strains with low MIC of carbapenem. Synergy
was observed at all three types of carbapenemase KPC, NDM, OXA-48.

Keyword: Double carbapenem therapy, carbapenemase producing K. pneumonia, checkerboard.
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