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TOM TAT

Muc tiéu: Khao séat hiéu qua phbi hop khéng sinh meropenem-colistin, meropenem-ciprofloxacin va colistin-
ciprofloaxcin in vitro trén cac chiing vi khuén Acinetobacter baumannii va Pseudomonas aeruginosa.

Do6i twong va phwong phap: Khao séat phbi hop khéng sinh meropenem-colistin, meropenem-ciprofloxacin va
colistin-ciprofloaxcin trén 17 chungA baumannii va 17 ching P. aeruginosa bang phuong phap ban co. Banh
gi4 cac mirc do tuong tac ctia khéng sinh trong phéi hop dua trén gid tri néng do trc ché phéan doan (FIC).

Két qua: Tac dung hiép dong trén A. baumannii va P. aeruginosa lan lwot Ia 9/17 ching va 9/17 ching dbi
voi meropenem-colistin; 6/17 chung va 5/17 chung dbi voi meropenem-ciprofloxacin; 4/17 chung va 3/17
chang dbi véi colistin-ciprofloxacin. Két ‘qua thu dwoc voi chi s6 nong dj tre ché phan doan nhé hon hodc
béang 0,5. Khéng xuét hién tuong tac dbi khang trén tat ca cac chiing vi khuén da thir nghiém.

Két luan: Phéi hop meropenem-colistin trén cac ching A. baumannii va P. aeruginosa cho hiéu qua hiép
dbng cao nhéat, tiép dén la phéi hop meropenem-ciprofloxacin va colistin-ciprofloxacin.

T khéa: A. baumannii, P. aeruginosa, phdi hop khang sinh, ndng do &c ché.

ABSTRACT

Objectives: To investigate the in vitro efficacy of the antibiotic combinations meropenem-colistin,
meropenem-ciprofloxacin, and colistin-ciprofloxacin on strains of Acinetobacter baumanniiva Pseudomonas
aeruginosa.

Subjects and methods: The combinations of meropenem-colistin, meropenem-ciprofloxacin, and colistin-
ciprofloxacin were tested against 17 strains of A. baumannii and 17 strains of P. aeruginosa using the
checkerboard method. Assessment of antibiotic interaction levels in combination based on the fractional
inhibitory concentration index (FIC).

Results: The synergistic effects on A. baumannii and P. aeruginosa were 9/17 strains and 9/17 strains
for meropenem-colistin, 6/17 strains and 5/17 strains for meropenem-ciprofloxacin, 4/17 strains and
3/17 strains for colistin-ciprofloxacin, respectively. The results were obtained with a fractional inhibitory
concentration index (FIC) of less than or equal to 0.5. Notably, no antagonistic interactions were observed
in any of the tested strains.

Conclusions: The combination of meropenem-colistin showed the highest synergistic effect on the strains
of A. baumannii and P. aeruginosa, followed by the combinations of meropenem-ciprofloxacin and colistin-
ciprofloxacin.
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Trung tdm Nhiét doi Viét - Nga.

2Bénh vién Da khoa Ha Bbéng.

3Bénh vién Pa khoa Ha Giang.

*Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi.

1. DAT VAN DE

Nhi&m khuan bénh vién gay nén bdicacvikhuan  sinh [1]. Hai vi khudn Acinetobacter baumannii
Gram am dang la mét thach thirc I&n trong thwchanh  va Pseudomonas aeruginosa la cac tac nhan gay
I&m sang do no6 lam gia tang tinh trang khang khang nhiém khuan bénh vién chiém ti 1& cao, dic biét tai
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cac don vi diéu tri tich cwe. Nhitng ndm qua, ti lé
phan lap A. baumannii va P. aeruginosa ngay cang
tang va ti Ié khang carbapenem clia ching dang &
murc bdo ddng [2]. Cac khang sinh con cé thé Iwa
chon diéu tri A. baumannii va P, aeruginosa khang
carbapenem hién rat han ché. Chi cé mét sé khang
sinh van con nhay cadm (trong do, colistin 1a khang
sinh dwoc khuyén céo lwa chon hang dau), song ti
l&é dé khang véi cac khang sinh nay dwoc bao cao
ngdy cang tang. Han ché trong cac lwa chon diéu tri
cang lam tang thém nhu ciu vé khang sinh maéi. Tuy
vay, nghién ctru khang sinh maéi méat nhiéu thei gian,
chi phi cao va can thém nhiéu nghién ctru dé co thé
ap dung trén 1am sang.

Giai phap kha thi 1a téi wu héa sir dung cac
khang sinh s8n cé bang cach phdi hop khang
sinh dé& han ché khang thubc. Trong dé, liéu phap
dwoc khuyén céo va nghién ctru nhiéu 1a phdi hop
gilra meropenem va ciprofloxacin hoac colistin
ho&c amikacin. Diéu nay khéng chi lam tang hiéu
qué chéng lai cac A. baumannii va P. aeruginosa
khang carpabenem, han ché tinh trang xuét hién
cac ching khang colistin ma con cé thé giam liéu
colistin, gidam doc tinh khi diéu tri.

Chung téi tién hanh nghién clru nay véi muc
tieu khdo sat hiéu qud phdi hop khang sinh
meropenem-colistin, meropenem-ciprofloxacin va
colistin-ciprofloxacin trong ddi phé véi cac ching
A. baumannii va P. aeruginosa.

2. DOl TUQNG, PHWONG PHAP NGHIEN CUrU
2.1. Béi twong, vat liéu nghién ctru

- Béi twong nghién ctru: 17 ching A. baumannii
va 17 ching P. aeruginosa thu thap tlr Bénh vién
Da khoa Ha Béng va Bénh vién bBa khoa Ha Giang,
tlr thang 11/2022 dén thang 02/2023. Céac ching
vi khuén lya chon da dwoc xac dinh dé khang
carbapenem theo két qua khang sinh dd thwong
quy tai bénh vién.

+ Cac chung A. baumannii c6 MIC cua
meropenem tir 32-128 ug/ml, MIC cla colistin tt
1-4 ug/ml, MIC cua ciprofloxacin tir 16-256 pg/ml.

+ Cac chang P aeruginosa c6 MIC cua
meropenem tir 32-256 ug/ml, MIC cla colistin tw
0,25-4 ug/ml, MIC cta ciprofloxacin tlr 2-64 ug/ml.

- Vat liéu nghién ctru: thir nghiém st dung boét
khang sinh meropenem (Sigma, Blrc), khang sinh
amikacin (Sigma, Burc), khang sinh ciprofloxacin
(Sigma, Bbuwc), khang sinh colistin (Sigma, Buc)
va chat chi thi mau resazurin (Sigma, Ptrc). Kiém
soat chat lwgng véi ching chuan P aeruginosa
(ATCC 27853) trong méi lan pha khang sinh; méi
th&r nghiém dworc thye hién 1ap 3 Ian.
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2.2. Phwong phap nghién ciru

- Phbi hop khang sinh meropenem-colistin,
meropenem-ciprofloxacin va colistin-ciprofloaxcin
dwoc thye hién bang phwong phap ban co.

+ Mbi chiing dwoc thir nghiém phdi hop & cac
néng dd khang sinh meropenem, ciprofloxacin va
colistin trong dai ndng dé tw thap nhat1a 1/128 MIC
t&i ndng dd cao nhét la 4 MIC (tbi da 256 ug/ml).
Mbi giéng chira 50 ul dung dich ctia méi loai khang
sinh v&i ndng dd gap déi ndng d& mong muén;
thém 10 pl huyén dich c6 néng dd vi khuan xap xi
5x10% CFU/ml va 1 pl dung dich chat chi thi mau
resazurin. Thwc hién thtr nghiém phéi hop khang
sinh cling v&i giéng ching vi khuén, chirng canh
thang, MIC don cho méi khang sinh. Két qua dwoc
doc sau 18-24 giy u & 37°C.

+ Danh gia cac mrc d6 twong tac cla khang
sinh trong phéi hop dwa trén gia tri ndng do (rc ché
phan doan (FIC) [10]:

_ MIC (AkhicoB) MIC (B khicdA)
- MIC A MIC B

V&i FIC < 0,5: hai khang sinh co6 tac dung hiép
ddng; véi 0,5 < FIC < 2: hai khang sinh cé tac dung
cong hop; voi FIC > 4: hai khang sinh c6 tac dung
dbi khang.

FIC

Cac chiing ¢6 MIC I&n hon gié tri téi da trong dai
ndng dod khao sat (> 256 pg/ml), ching t6i quy wéc
gia tri MIC = 512 pg/ml.

- Xt li s6 liéu: sb lieu dwoc quan li, lwu tri bang
phan mém Microsoft Excel 2016.

- Dao dire nghién ctru: da dwoc Hoi déng Pao
dlrc trong nghién clru y sinh hoc clia Trung tam
Nhiét d&i Viét - Nga thong qua véi ma sb 47/2022/
VREC ngay 03/6/2022.

3. KET QUA VA BAN LUAN
3.1. Hiéu qua phdi hop meropenem-colistin

Trén 17 chlng A. baumannii thir nghiém, ching
t6i thdy 9 ching (52,9%) c6 tac dung hiép dong
va 8 chlng (47,1%) cé tac dung cong hop. Twong
tw, trén 17 chiing P. aeruginosa thir nghiém, thay 9
ching (52,9%) c6 tac dung hiép ddng va 8 chiing
(47,1%) cb tac dung cong hop. Khong xuét hién
twong tac dbi khang trén tat cd cac ching thir
nghiém (hinh 1).

Tap chi Y HOC QUAN SV, SO 374 (01-02/2025)



NGHIEN CUU - TRAO BOI

h
o N A O © O

Hiép déng

m A.baumanii

Cong hop

9 9% g 3

DPéi khang

m P.aeruginosa

Khoéng xac dinh

Hinh 1. Két qua phbi hop meropenem-colistin.

Ngoai ra, & 7/9 ching A. baumannii va 5/9
ching P. aeruginosa cé tac dung hiép déng, ndng
dd meropenem gidm xudng dwéi nguéng dé khang
theo hwéng dan cta Vién Tiéu chuén 1am sang va
xét nghiém (CLSI), ndm 2024 [3] (bang 1).

Bang 1. MIC ciia meropenem (ug/ml) va colistin
(ng/ml) trén 9 ching A. baumannii va 9 ching
P. aeruginosa xuét hién twong tac hiép dong

Chimg Meropenem Colistin FIC
vi khuan |pon|Ph/hgp |Bon |Ph/hop
A2 | 32 4 1| 025 | 037
A3 | 64 8 1| 0,25 | 037
= |A4 | 64 2 1 | 0,25 | 0,28
S |A8 | 64 2 2 05 | 0,28
€ [a10 ] 32 2 1| 0,25 | 0,31
S a6 | 32| 1 1| 025 | 028
< |A17 | 64 4 4 1 0,56
A21 | 128 | 8 2 | 025 | 0,18
A22 | 64 | 05 1 | 0,25 | 0,26
P1 | 128| 16 1 | 0,25 | 0,38
P3 | 32 4 2 | 025 | 0,25
g [P4 |256| 64 |025| 025 | 05
2 |P6 | 16 1 4 1 0,31
S (Po [256] 8 [ 4] 1 [o28
& |P11 | 32 2 4 05 | 0,19
© |p18| 8 | 025 | 05| 0,064 | 0,16
P25 | 32 2 4 | 025 | 0,13
P30 | 128 | 8 1| 0,25 | 0,31

Két qua twong tac hiép ddng trén cac ching A.
baumannii trong nghién ctru clia ching téi twong
ddng v&i nghién ciru clia Daoud va cong sy nam
2013 (t&c dung hiép ddng gitta meropenem va
colistin quan sat thay & 6/11 chiing A. baumannii,
chiém 54,5% [4]). Tuy nhién, m6t nghién ciru gan
day cla Kheshti va cong s nam 2019 cho két
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qua nguoc lai véi nghién clru cla chung téi (chi
c6 10% tac dung hiép dong khi két hop colistin va
meropenem gilra cac ching A. baumannii [5]).

Th& nghiém phéi hop meropenem-colistin trén
cac ching A. baumannii trong nghién clru nay
cling cho két qua twong déng véi nghién ciu cla
Ramadan va coéng s nam 2018 (trén 43 chuing
A. baumannii, tac dung hiép dong la 63,6% va tac
dung cbéng hop la 36,4% [6]). Tuy nhién, nghién
ctru ctia Daoud va cong sy nam 2013 cho thay két
qua khi phbi hop meropenem va colistin la 27,2%
hiép dong va 63,6% cdng hop [4]. Chung t6i khéng
quan sat thdy tac dung dbi khang trong nghién ctru
hién tai cho ca A. baumannii va P. aeruginosa.

A. baumanniiva P, aeruginosa la nhirng tac nhan
hang dau gay nhiém khuén bénh vién, hién da khang
v@i cac khang sinh thong dung nhw aminoglycoside,
beta-lactam, beta-lactam két hop chat &c ché beta-
lactamase va meropenem. Vi vay, colistin dwoc coi
la Iwa chon diéu tri cudi cung. Tuy nhién, néu chi
st dung colistin, c6 thé dan dén khang khang sinh
clia cac ching A. baumannni va P. aeruginosa [7].
Hon niva, viéc phdi hop meropenem-colistin c6 thé
gitip han ché tinh trang xuét hién cac ching khang
colistin va gidam ddc tinh cla colistin.

3.2. Hiéu qua phéi
ciprofloxacin

hop meropenem va

Phdi hop meropenem va ciprofloxacin trén 17
chang A. baumannni, cho két qua 6 ching (35,3%)
xuét hién tac dung hiép ddng, 7 chiing (41,2%) cho
tac dung cong hop. Trén 17 ching P. aeruginosa,
thay 5 chling (29,4%) cho tac dung hiép ddng va 9
chiing (52,9%) cho tac dung cong hop. Khdng xuét
hién twong tac dbi khang trén tat ca cac ching thir
nghiém (hinh 2).

Chuing téi ciing thay rédng & 6/6 chiing A. baumannii
va 3/5 chling P, aeruginosa cé tac dung hiép dong, MIC
meropenem va ciprofloxacin déu gidm xubng dudi
ngwdng khang theo hudng dan ctia CLSI [3] (bang 2).
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Hinh 2. Két qua phdi hop meropenem-ciprofloxacin.

Bang 2. MIC cua meropenem (pg/ml) va
ciprofloxacin (ug/ml) trén 6 chiing A. baumannii
va 5 chung P. aeruginosa xuét hién twong tac
hiép dong

Chang | Meropenem | Ciprofloxacin FIC
vi khuan |pon |Ph/hop| Pon |Phihop

Al | 64 1 64 2 0,05
§ A7 | 64 0,5 |>256 2 0,01
g |A11 32| 05 |[>256 2 [0,02
B a6 32| 2 64 1 0,08
< |A21 [128| 1 16 | 05 |0,04
A24 | 32| 05 | 32 | 05 |0,03
s |P3 | 32 2 8 0,5 |0,13
Sipe |16 2 | 32| 4 [o2s
S |P11 |32 1 2 05 [0,28
& P18 | 8 1 16 1 |0,19
“olps| 32| 4 16 2 o025
10 9

2

S

N

[&]

\<8

Hiép ddng Céng hop

V& meropenem va ciprofloxacin trong nghién
clru nay, chung toi quy wdéc gia tri MIC = 512 pg/ml
cho céac chiing cé MIC > 256 ug/ml. Diéu nay cé thé
dan t&i danh gia sai kha ndng twong tac ctia mot s6
chiing tir hiép ddng tré thanh cong tac dung hodc
khéng phién giai dwoc két qua.

Khi phéi hop meropenem va ciprofloxacin, tac
dung hiép ddng chi xuét hién & 6 chang (35,3%)
A. baumannni va 5 ching (29,4%) P. aeruginosa.
Nghién ctu ctia Erdem | ndm 2002 thay tac dung
hiép dbéng trén 2 ching (6,2%) P. aeruginosa.
Nghién clru cla Ek-akaranawakul nam 2010 trén
20 ching P. aeruginosa cling chi ra khéng co sw
thay dbi vé gia tri MIC khi th& nghiém don 18 va khi
phéi hop meropenem va ciprofloxacin.

3.3. Hiéu qua phdi hop colistin va ciprofloxacin

Thr nghiém phdi hop colistin va ciprofloxacin
trén 17 chdng A. baumannii va 17 ching P.
aeruginosa, ching t6i thdy tac dung hiép ddng
chi xuat hién & 4 ching (23,5%) A. baumannii va
3 ching (17,6%) P. aeruginosa (hinh 3).

u A.baumanii u P.aeruginosa

5 5 5
5
3 3 3
- HE o N
0

Doc lap

DPéi khang Khéng xac dinh

Hinh 3. Két qua phéi hop colistin-ciprofloxacin.

Ngoai ra, & 3/4 ching A. baumannii va 2/3 chung P. aeruginosa c6 tac dung hiép ddng, MIC colistin va
ciprofloxacin giam xu6ng dwéi ngudng khang theo hwéng dan cda CLSI [3] (bang 3).

Der lieu vé thtr nghiém phdi hop colistin va ciprofloxacin dé&n nay con it dwoc bdo cdo. Hai nghién
ctu ndm 1999 (ctia Rynn va coéng sw) va 1993 (cla Richards va cong sw) da chi ra: phdi hop colistin véi
ciprofloxacin cé xu hwéng lam gidm sy phat trién cha vi khuan P. aeruginosa da khang hon so véi don
tri liéu [8], [9]. Nghién clru cia Meliani va cong sy nam 2020 trén 21 ching A. baumannii va 39 ching
P. aeruginosa ciing chi quan sat thdy tac dung hiép déng & 3 chiing (14,29%) A. baumannii va 6 ching

(15,28%) P. aeruginosa [10].
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Bang 3. MIC cua colistin (ug/ml) va ciprofloxacin
(ng/ml) trén 4 chung A. baumanniiva 3 chung P.
aeruginosa xuéat hién twong tac hiép dong

Chiing Colistin Ciprofloxacin FIC
BPon | Ph/hop | Bon | Ph/hop
= (A5 | 1 025 | 32 2 0,31
§ A10| 1 0,25 | 16 2 0,38
8(A21] 2 | o5 [ 16| 1 [031
< |A24| 1 | 0,125 | 32 4 0,25
3 P9 | 4 1 32 2 |031
;‘: P19| 2 | 025 | 32 | 05 |027
o |P28| 4 0,25 8 0,25 | 0,09

Hién nay, c6 nhiéu phwong phap khac nhau dé
kiém tra tac dung hiép ddng. Trong khi phwong phap
E-test ¢ dinh néng dd khang sinh va phwong phap
danh gia kha nang diét khuan theo thoi gian kho
thlr nghiém trén nhiéu chiing do méat nhiéu thdi gian
thi phwong phap ban c& cé thé diéu chinh néng do
khang sinh. Nhiéu nghién ctru khéc nhau da cho thay
sy twong déng tir 33-100% gitra phwong phap E-test
va thir nghiém kha nang diét khuan va ca 2 phuong
phap nay déu cho fi 1& hiép déng thap hon so Voi
phwong phap ban c&. Nghién ctru ctia Ni va cong sw
cho thay ti 1& hiép dong tang Ién v&i thir nghiém kha
nang diét khuan khi so sanh véi phuong phap ban c&
va E-test. Do d6, can chuan héa cac phwong phap
hién cé dé danh gia tac dung hiép ddng ctia phéi hop
khang sinh gitp gidi quyét nhitng han ché nay.

Nhirng két qua trén day ciing cho thay can co
nhirng nghién ctru danh gia hiéu qua trén lam sang
cla viéc phéi hop khang sinh trong diéu tri nhiém
khuan A. baumannii va P. aeruginosa. Bong thoi,
m& réng nghién cvu hiéu qua phdi hop meropenem
va colistin, meropenem va ciprofloxacin, colistin va
ciprofloxacin trén cac loai vi khuan khac dé co thé
dwa ra lwa chon khang sinh ti wu trong diéu tri.

4. KET LUAN

Khao sat in vitro phéi hop meropenem-colistin,
meropenem-ciprofloxacin, colistin-ciprofloaxcin
trén 17 chdng A. baumannii va 17 ching P.
aeruginosa bang phwong phap ban co, két qua:

- Tac dung hiép déng trén A. baumannii va P,
aeruginosa lan lwot 14 9/17 ching va 9/17 ching
déi véi meropenem-colistin, 6/17 ching va 5/17
ching dbdi v&i meropenem-ciprofloxacin, 4/17
chding va 3/17 chiing dbi véi colistin-ciprofloxacin.

- Chi s6 néng do wrc ché phan doan nhé hon
hoac bang 0,5. Khéng xuat hién twong tac doi
khang trén tat ca cac ching da thdr nghiém.
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