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Abstract:

Bachground: Acinetobacter baumannii as an opportunistic gram-negative bacterium is the
leading cause of nosocomial infections, especially in patients admitted to intensive care
units. Given the increment of resistance to multidrug-resistant A. baumannii isolates and the
lack of suitable treatment options, the needs for investigating new drugs or combinations of
drugs are felt. The aim of this study was to determine the synergistic effects of Vancomycin
in combination with Tigecycline, Levofloxacine, Gentamycin, Colistin and Meropenem and
the combination of Colistin with Meropenem and Rifampin against the infections caused by
multidrug-resistance A. baumanni isolates.

Material and Methods: This experimental study was done on multi-drug A. baumannii
isolates (n=10) from blood cultures, tracheal tube samples, sputum and the urine of patients
hospitalized in the Beheshti Hospital between June 2014 and June 2015. Antibiotic
susceptibility testing was performed by disk diffusion method according to CLSI standards.
synergy testing was done by disk diffusion method.

Results: On combining the Vancomycin with Tigecycline Levofloxacine, Gentamycin,
Colistin and Meropenem, no synergy was detected. The combination of Colistin/Meropenem
and Colistin/Rifampin were indifferent with no synergistic effect.

Conclusion: The combination of other antibiotics could be considered as an alternative
antibiotic treatment for multi-drug A. baumannii isolates. Due to the smaller sample size in
our study, for taking better results the future studies should focus on well-designed in vitro
models on a large scale.

Keywords: Acinetobacter.baumannii, Disk diffution, Synergy test, Multidrug resistence

* Corresponding Author.
Email: moniri@kaums.ac
Tel: 0098 912 361 2636

Fax: 0098 31 5554 1112 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, October, 2016; Vol. 20, No 4, Pages 369-375

Please cite this article as: Madadi-Goli N, Moniri R, Bagheri-Josheghani S. The synergistic activity of various antibiotics against
multidrug-resistance acinetobacter baumannii isolates using the disk diffusion method. Feyz 2016; 20(4): 369-75.

¥4



https://feyz.kaums.ac.ir/article-1-3138-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

SLaad 9530y () gadaaSemss ol gyt Alide LA gus ST () yaes S (on 8

9ol Wi a3 p glio ilo g Sy gliscal

\ * Ly \
S AL ol o e Dl (IS 3k Al

oS

059 GACdl i 3 (6 e Dslant 33 03254 Gl Glacigie Julo 5 b s b oo p B (5 SU oy S pital 180 9 Al
il gla NS 4 Caglie il 4 ax g b Lledd IS sl ans js S8k gl cuglie b by st gladgpl ol
S Suan 355 e bl cenlie (05,15 OS5 )lys Geiod 4 L Gl Sloys SO B3 gs v pws 3 5 (S ST
S5 e 9 oS (bl (el S ke b S 03 el sy (e e SIS e addlae
A3l Ll g)ls Lz apolis Gladlyl 53 el o/ dS 5 @ ol e dS

S bl A ladiped 3l ekt QLRS! gl ko 4 pslie oy St Ayl 0 53y P2l oo adllhe B 8 Slge
S5 A Sl L (258 S50 WATAY ladle (b DLELS gy Ol s Lo 53 (5 0m Olem 55k e 5 J1ol el (055
b plomil 05 ko3 S i) 4 sl V0 505 g (e s e (i o Wb 8 oy g0 CLSI 5 ikl polul p 05 ga3Kss o3, b
el DpB g Ayl 03 53 g g S el (el S B e b S S el sy 0l DL s i
S adalie fe) fo Sl s 5 0o SoWE o Ayl o> s el 5 e b edS S 5

At 515tz a pslie Gyl Bl lp (San Al Rl Useh Sl LK S ple oS 5 1S 4R

G303 51 A5 o3I 555 2 e I L o Sl pl g oS W sed o addlls pl 53 5 ,S Ll a0, Slew

.»;.\.\guw)ﬁwlha;g@lﬁu.sﬁflqdl

O3 gekad Samid 53 ) o frs 1 29315 Kz Cun gl (il T st 1 GO O 519

YEAYVO Slis AFA0 OLT 5 g0 oF ol i 0233 (oAb R s% — ke aslols g

L5 glag,ls O1E alex 5 6 S pl 5 56 Sloys ISt
Sls g ge o OF JUSH Ol Dloys 33 o 5 b 0,5
Ol oy Jaoe )3 ke SV gb (5Bl 5 L3l Gy jb 1 e
9 Sholen b 5 6 SU ol b I Esl
ASlstd [V] ol 0ds OF 51 (BE 053050, slacssis
5 il (Sam BT Caslie sdnis gl el (glyls Loy
1) Hlosen gaglin sla S le g2y OF odd i oa g} SIS
bg o cuglio S 53 35504 cpl GBS O Hlge 1S 0 S
(513 sl Up regulation O S5 sk sl 4
22 0554 Gl el 5 ol caslie gl el LS
Slys ln JA] Wb Jame bl LS 4 papl
25 £ o o3ltl S 51 Y pana S gl 1 G50 slac sie
iz 15 5l S 4 sl D53355,5 SRl LI [A-VY]
mdgpl Oloys lp ol d s WWAY] ol sl 5,058 Ws
S5 e pbpsmdliv 5l Sly Sl 4 ol gla
Coge 53 355 o3l (LIS SLLSYL eanS lea/plsYLy
5 LOSsS M L YL lagyls S5 polhe slawgm Sy
Lo 4 polie oy Sl sitend Ol .3 5 0 0313 Loy 5 SIS ol

e s teVU SLES 2ig dgd Oliley gyl 53 ol

d0ddo
Jolse pipls 5l S Shmel gba S o)y 4l
23 et el pl Mbe Glesler glacdge
s S oy bl e s S Gl
N SG ol ] el Jlass gt Coeal 5l At (5 f
e e et e
il Oldlas o [V] sl ol T (650580 Cigie )
S JBla Ol 5s S gl g)ls Az 4 pslis lad gl Oz
B VY/Y 51 Bl 538 51 5l Sllias 55 5 a3 AV B YO

E-F] sl 0 5158 dasy3 AD

9mily Olidiog eSS (pwlid L9 w0 M)l wlid)lS (oomiils

OLBLS (S 5y pole ol&iils

OLaLS Si 3y pole a8l qmy 2 pole oliin 5 po ebiwl "

OLBIS (S 3y pole alStils ¢ S jy 2S5 ¢ suwlisds 9 5500 89,5 obiasl
slofans oxiunges ¢l *

281> OLBIS Sy pole alStily qsaighy kb Jlsh B jioshS LIS
ol 0980 09,5 (S iy

F1 DOOF 111 F 1onigiyes <A1 FRIPSES 10l
moniri@Kkaums.ac :S5xig)ish cany

90/¥/10 133 Jdysy AnG E/) /¥ dlys a6


https://feyz.kaums.ac.ir/article-1-3138-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

- Bl 4,3 YO (slos 53 i gai b S szl (5 8L sl (g5l
ctbomdign gl iy ol ealiial b didd 4SSl ol YE Sew ol §
b Sl Copp gt 8 et Sl gL S oIk
plos! (0 5528 51 et 4 (GNA) Microgen cus i eslizu!
2 Comber )y s 2ol Cowlas R s
ILLwl G OishaSKess Buy 3 oz 20 Slaase
L (Clinical and Standard Laboratory Institute) CLSI
KN MAST o5 8 31 ok angp S g 51 Kas WV 51 3lial
o 5 S b a4 &S by St sdgnl 23 pds el
il gy W ) g i D P S Jols (S ST 05,
Caglin Loy 3 5SS ol 5 LSV S lg/ sV oS 5
Multi drug ) s 0s X « polis (slagy s Ol goay cdisls O
G Gl ST SR T (resistant: MDR
2 Aoy Sl Dyl V0 s (S Al Sl 5 nslin
Do b Gt Sl et el 0dd wl)l V ejled Jgds
T e b S S 0 eSSy sl 05 s s Ks
9 b RS oS5 e s S (bl (S
S Segs gl gy 4N gbay s £ el Gl 5 o
R e Y = I AR VDT (P PP P 1
(s b 0313 S i dee V00 BT Ogmen Jge ol o
A 0313 15 b (53,005 patede Aol 4 LS g ST K
P S sSGl cele YF (gl ol S e a5 YV 3 e

.Qﬁi\;f‘{d‘)lﬁ@)}“

AL ladigad 5l ok Mo oy ST gl (5o gai (555 \YAS Jl
P e e (o8 e @l A sk mbe sl O
[V¥] 55 ok 5158 )3 10 ol x4 pslie gladl gl cals 5 055
ok Mo Jilog ST giiens] adisad (555 1 VYAY Jlu adlllae o
oty pslis ladlsnl DS alg dgd Slley b slodse
o Caglae LIl 4 g b V0] 5 4Bl Rl doys Ver a gl
solieds b g 9)ls DS 5 5l ealiial 4 53 5 sladl o g)ls L
Dan 23 g bl s slay 0 polie sladgnl Sl 5 (58
] Grmslo s S 5 s e P S adlas n
[l gl el e 55 51 et gl el 559
[ 5dS 5 @49 pl iedS S5 5 a8l ety edS
Tt 9l Az wpolie Sl St sdgnl 5o eliss
S oS 5 DBl s Nig e GRS ol 5 ol s Al
B p3lie slad gl 31 56 s ghe Olays 43 sl (S s

Al Wl e

b w3y 9 3Me0
Lo 4 pslis Sloy St S50 V1 595 228 s
93) O cuiS (L0i ) 4l Ay sladigad 3l edd e gl
) sk ply (L0 ) Lol (W ) Bl (4 5e
Fay b F ool QLS iy e Oy )3 (6 o O sly (45905
i Sl ol ) oty Bgad g 035 D8 e (6 S 6 g0l
Sy Kiw S O Aoys 0 ol BTN 5 BT SIS o

L-n—:.;‘gg\:.ﬁ 13 gelS

B g e

dj_}:‘iﬁ ;{.wi: ui)))" a}l.‘t.«-n‘l.j))‘) J.al;ﬁ JL."J)'_\ B)LA.«-:}")—Q:
el (5 S by pke eins DL sl Ghla 5 (5 S 4 ekas DL el bl

¥ ol Yo 0,55 [VYAO[OLT 5 jgo | Hasd 4sbiols s

v


https://feyz.kaums.ac.ir/article-1-3138-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

4 polie loy Shstel dynl Vo 55, 1) it (LSS g
S ols Ol addlhe pl glaadl s o LN guls W
omtboliz (il S B ke b S 550 eSSy

A orlin g pror b oIS S5 ap s ol

DK 5

S el 5 Zaslis 58 Gl 5

Qb&.@ 9 ‘Af Sd3He

Pl

R PR A5|)| \ aJLo..:n J‘,.\» L) J'L‘J;' f'fl'.'_,&'r.w/ U}ﬁ‘ Ve BL
ooty B ST oS 5 DI R Y ojlad gl

— S S5 AT ojlad dada e OLE 0 s

e sS0s S g B S S o e (VL) bl b gl 555 S (T S 5w e VL) (0 b gl S0 S5 5T S 5 =Y sled g
AT g g 53 s b otenlS S (AT S 5 5V g 93 0l L il 555 S s (ST S5 5V e 53 a0 b oS Sy (ST O (50 L

S gl o 4 pslin oy Shomad iyl Vo 5o (S s ST Sl 5 Cnslie (6530 S5 w55 —) oot Jois

- 3
50X SO T :

Eog : : 3 T 3 ~ - N 3 e

o T T T T T T A S R

’ 3 i‘L v By : ¥ i L f; L :

3

R R R R R R R R R S R R R R R S S \

R R R R R R R R R R R R R R R S S A

R R R R R R R R R R R R R R R S S ¥

R R R R R R R R R S R R R R R S S ¥

R R R R R R R R R R R R R R R S S 0

R S R R R R R R R S | R R S | S S 4

R S R R R R R R R S R R R R R S S v

R R R R R R R R R R R R R R R S S A

R S S R R R R R S S | R R R R S S 4

R R R R R R R R R | R R R | R S S AN

R: Resistance (pstao), I: Intermediate (Luly 4>), S: Sensitive (ulw>)

sols dr wpslie oy St dapl V0 3 (S e S s ST S 5 =Y osled Jsdr

Gl S e et lS bl e by el S B s LSy ket el st eSSy S e LSSy Syl e
Syl g el g Syl g Oyl g Oyl g S\ g Oyl g \
Sy Sl g Sy S S g S\ g S Y
Oyl g el g Oyl g Oyl g Oyl g S\ g Oyl g Y
Sy g ol g Sy g Syl g Sy g S\ g Syl g A\
S S Sy S S Syl o Sy g [
Syl g ol g Syl g Syl g Sy g S\ g Syl g 4
S g Sl S S g Sy S\ g S v
Oyl g el g Oyl g Oyl g Oyl g S\ g Oyl g A
Sy Sl Sy S S S\ g S g q
S S Sy S S Syl o Sy g Ve
VY ¥ oyl Yo 0,55 [VYA0[OLT 5 jge | Hasd 4sbiols s



https://feyz.kaums.ac.ir/article-1-3138-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

il A 4 u:ﬁdz..%jj._.ﬂﬂ Y

s gds e Gijb 5l edes gba y cwl ol T
Bl 3 3 1y (eSS p el sSSs b s S5
33,2 5015 33 cnl ol DL 5 akiaKams Sy b oKLl
s Ceccarelli 45 glasdlae js .05l by SL Cools
Y0 d s ploy STl polie sbaa g 539, O)Ker
ARG L5 53 5l b el 555 S 5 sl el
Alear b el Ky S5 03 Jy il co e )
s Marie adlae s [\V] cl ol salin s rew
5 checker board 2,4 20 b redS oS 5 0L
SlFer b adlas bl s o [VA] cl ls (2 o
4 s b oS S 5 0es 5 SONG ardllae 55 350
adlae 5o N] Conl azdls gwd e 1 time—Kill 2y,
o y3 FY LS p b (g oS 5 0L Temocin
WoekS U gm b potedS o3 YV LS U g b fpheind oS 5
LSS 5 e ST dao 33 WY el Sal b S U 5 o
e S SSEA GreleS sy e b pWS U g oS 5 e
O)Ken 5 DONG a5 glandllas o [Y0] ol oalls OLES s
S il b pLS U gow 535 oS 5 (il plol Y010 L o
raleS Pl bl S5 Jy s feS e S
e O3 [NV] Sl 031 L S e ST S
@Y g3l 5 2sd e pldl A slafg) 5 eslial b ps)
checker s, [YY] adb oo Sosline iowmw il sla Sy,
-0 ookl 5,90 slacad o 2 sltime Kill sy, 5 board
T SKes gy 5 ealil eyl onl glacessdou I [TY] ASL
50 N S g AT o 03 O1F Mo oS e O35k
s 3 pa S oy 8 time—Kill 5 checker board ls
Sl Eagh slcassts 1 K S s K ealil
son ) @l sk s Sl S g B e S5 S
B b base Gos 2o S A e L Ol
S A Sy S s ol s bl 5 8 e 4o 5
s ool s 2535 o 4o Grmle Ky b dlkoms 0 S
polae glacigie Oloys 53 (g b petedS oS 5 a8 sls OLU
- S eslial BYs b e el Ol b o
s pglin gladgnl 51 (AU glacisie Obys 5o SSsm
Bloys slp Ssm Sl gy b Dagei @S Sy S
sen polie Lo su Al sl J Ollen slacssie
Sy Sl S S g (BT 593 4 Ay Ce SRS
2 bgls ol S 5 il oy Ko SS Sl ol

fﬁ)w

Yo AJ}Al\qulblgijjylué.é MU;L&}:

b il sy (oS5 1ol 0L ol addlhe gl

S5 5 a9 oS bl (eSS s
ol 3 Ses 5l fly 5 005 DB g sl 5 s b el
Flse S5 550 53 Falr 05U .l w35 aleSa Lyl
Il 32 S S 51 53 oS5 45 el ) 9 S A
95 oS 5 sl wsls AAAItIVE b s o ST Cosl K
K S5 5 AdditiVe Ygens Kbl g Sk K g S
e K5l g2 S K5 g T S b Il 2 7S S g S
A e [VP] ABL adls Sl b e ST ST el
3ol ol Al Jhe o)l i oS Hles 5 PSSV K3 5
R Al o Ik 2 S o (lls 5 039 il
Fon 5 Bl g 02 A SIS p 8 K4S el sy b &S
a4 ALl Gl g 3 038 S 5 2 g Sk o5l
- S I O oS 5 ) e OSss Sewd )
slacisie Olajs 53 sgdouw ooliiul 45 03 Gdiy b K
Il SO lat Sigae Olojs 5o 5 g P g 9 (el
TS L er g S Gl sy, e ) Shsl
395 &l st ped Wl a5 s S0 Ol ey
2 Casgoe Lol OMPC s e p 5 550 55 05
S F 35 O Sl 2158 3 sd e GeeSen k2055
B KA b sy b S s S AL e LS
3 3O ff e S el Sl S S
S5 g Bl el 23 8 el 4o 5 o8l 93 cpl B s
S o 5SS S e 5 5 ML S sl sla
25 GemlesSs 5 Gembelir Jlbew p SU gosls 55 eSS
pleS Y S O ) S e ) ARG LST Lyl
A a5 4 48 Sl BO P S 9585 05 5 51 Ko ST S
Soldilon 5l wle 5ol Joats (I 51505500 8) 5125 DNA
sty 3,13 I 7S St S ST ) 3 g
Colu A B F o 0T ads o8 dod 5 3580 e ST, 55 o
AN oSS st g5 L Gk ) edkes Hsba 5
Gl I g2 Sl S g 51 Ky 4 Sl L s
e o1 L 1) ARG LST Bl 55 e e ST b
"t A B ST 5 es g S0 padsms WS Alsns s,
K s ool ISl 5 4 pglie slas S gl AL
05 LS Gay & el Vo S ik L S 5T
R e R e B T SIS PO Ry P -

aidé;,ﬁ.o@,;,;&y.b’ Shss ol 5l cepmay 305

vy


https://feyz.kaums.ac.ir/article-1-3138-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

.n)f oalawl

Sloud g i
Loyl el )8 wl OLL 1 i el dlie ol
Slp OIS Sayp psle ol Llagn Cisbe 5l sl
Slagens (ATV00 o5led Slios & b) 4k OLL Jbo o g

258 o Gla 8

References:

[1] Eliopoulos GM, Maragakis LL, Perl TM.
Acinetobacter baumannii: epidemiology,
antimicrobial resistance, and treatment options. Clin
Infect Dis 2008; 46(8): 1254-63.

[2] Fournier PE, Richet H. The epidemiology and
control of Acinetobacter baumannii in health care
facilities. Clin Infect Dis 2006; 42(5): 692-9.

[3] Zarrilli R, Casillo R, Di Popolo A, Tripodi MF,
Bagattini M, Cuccurullo S, et al. Molecular
epidemiology of a clonal outbreak of
multidrug-resistant Acinetobacter baumannii in a
university hospital in Italy. Clin Microbiol Infect
2007; 13(5): 481-9.

[4] Roberts MC. Multidrug-resistant genes are
associated with an 86-kb island inAcinetobacter
baumannii. Trends Microbiol 2006; 14(9): 375-8.
[5] Da Silva G, Dijkshoorn L, Van Der Reijden T,
Van Strijen B, Duarte A. Identification of
widespread,  closely  related  Acinetobacter
baumannii isolates in Portugal as a subgroup of
European clone II. Clin Microbiol Infect 2007,
13(2): 190-5.

[6] Mirnejad R, Mostofi S, Masjedian F. Antibiotic
resistance and carriage class 1 and 2 integrons in
clinical isolates of Acinetobacter baumannii from
Tehran, Iran. Asian Pac J Trop Biomed 2013; 3(2):
140-5.

[7] Wright MS, Haft DH, Harkins DM, Perez F,
Hujer KM, Bajaksouzian S, et al. New insights into
dissemination and variation of the health care-
associated pathogen Acinetobacter baumannii from
genomic analysis. MBio 2014; 5(1): e00963-13.

[8] Aleksic V, Mimica-Dukic N, Simin N,
Nedeljkovic NS, Knezevic P. Synergistic effect of
Myrtus communis L. essential oils and conventional
antibiotics against multi-drug resistant
Acinetobacter ~ baumannii  wound isolates.
Phytomedicine 2014; 21(12): 1666-74.

[9] Falagas ME, Kasiakou SK. Colistin: the revival
of polymyxins for the management of multidrug-
resistant gram-negative bacterial infections. Clin
Infect Dis 2005; 40(9): 1333-41.

[10] Li J, Nation RL, Turnidge JD, Milne RW,
Coulthard K, Rayner CR, et al. Colistin: the re-
emerging antibiotic for multidrug-resistant Gram-

YV

b‘)@}%dé-\ﬁ
I 5 e S g oS sl LIS oKyl Ll 3

S8 dmil
GBS 5 5l i 45 sl 0L adlas ol b

S o0l 51 L3Ik OUES 1) S e ST 0k Sl o950
Wosls S 5 31 et 53 Se ol b slonl 2 sl Sy
sbdlynl 5l 55 S oef slp Sl e Bl Dol
time—kill , checkerboard Je 555 LSS 51 5 i

negative bacterial infections. Lancet Infect Dis
2006; 6(9): 589-601.

[11] Michalopoulos AS, Karatza DC. Multidrug-
resistant Gram-negative infections: the use of
colistin. Expert Rev Anti Infect Ther 2010; 8(9):
1009-17.

[12] Ko KS, Suh JY, Kwon KT, Jung SI, Park KH,
Kang CI, et al. High rates of resistance to colistin
and polymyxin B in subgroups of Acinetobacter
baumannii isolates from Korea. J Antimicrob
Chemother 2007; 60(5): 1163-7.

[13] Hernan RC, Karina B, Gabriela G, Marcela N,
Carlos V, Angela F. Selection of colistin-resistant
Acinetobacter baumannii isolates in
postneurosurgical meningitis in an intensive care
unit with high presence of heteroresistance to
colistin. Diagn Microbiol Infect Dis 2009; 65(2):
188-91.

[14] Farahani RK, Moniri R, Dastehgoli K. Multi-
Drug Resistant Acinetobacter-Derived
Cephalosporinase and OXAs-etC Genes in Clinical
Specimens of Acinetobacter spp. Isolated From
Teach-ing Hospital. Jundishapur J Microbiol
2013; 6(2): 181-5.

[15] Bagheri Josheghani S, Moniri R, Firoozeh F,
Sehat M, Dasteh Goli Y. Susceptibility Pattern and
Distribution of Oxacillinases and bla PER-1 Genes
among Multidrug Resistant Acinetobacter aumannii
in a Teaching Hospital in Iran. J Pathog 2015;
2015: 957259.

[16] Sonne M, Jawetz E. Combined action of
carbenicillin and gentamicin on Pseudomonas
aeruginosa in vitro. Appl Microbiol 1969; 17(6):
893-6.

[17] Ceccarelli G, Oliva A, d'Ettorre G, D'Abramo
A, Caresta E, Barbara CS, et al. The role
of vancomycin in addition with colistin and
meropenem against colistin-sensitive multidrug
resistant Acinetobacter baumannii causing severe
infections in a Paediatric Intensive Care Unit. BMC
Infect Dis 2015; 15(1): 393.

[18] Marie MA, Krishnappa LG, Alzahrani AJ,
Mubaraki MA, Alyousef AA. A prospective
evaluation of synergistic effect of sulbactam and
tazobactam combination with meropenem or colistin

fﬁ)w

Yo a”;|\\"\o|alﬂ,,@n|u,a.:5 MUALBJ)


https://feyz.kaums.ac.ir/article-1-3138-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

il A 5 u:ﬁdz..%jj._.ﬂﬂ Y

against multidrug resistant Acinetobacter baumannii.
Bosn J Basic Med Sci 2015; 15(4): 24-9.

[19] Song JY, Kee SY, Hwang IS, Seo YB, Jeong
HW, Kim WJ,et al. In vitro activities of
carbapenem/sulbactam combination, colistin,
colistin/rifampicin combination and tigecycline
against carbapenem-resistant Acinetobacter
baumannii. J Antimicrob Chemother 2007; 60(2):
317-22.

[20] Temocin F, Erdinc FS, Tulek N, Demirelli
M, Ertem G, Kinikli S, et al. Synergistic effects of
sulbactam in multi-drug-resistant Acinetobacter
baumannii. Braz J Microbiol 2015; 46(4): 1119-24.
[21] Dong X, Chen F, Zhang Y, Liu H, Liu Y, Ma
L. In vitro activities of sitafloxacin tested alone and

fﬁ)w

Yo AJ}Al\qulblgijjylué.é MU;L&}:

in combination with rifampin, colistin, sulbactam,
and tigecycline against extensively drug-resistant
Acinetobacter baumannii. Int J Clin Exp
Med 2015; 8(5): 8135-40.

[22] Bonapace CR, White RL, Friedrich LV, Bosso
JA. Evaluation of antibiotic synergy against Acin-
etobacter baumannii: a comparison with Etest, time-
kill, and checkerboard methods. Diagn Microbiol
Infect Dis 2000; 38(1): 43-50.

[23] Ni W, Shao X, Di X, Cui J, Wang R, Liu Y. In
vitro synergy of polymyxins with other antibiotics
for Acinetobacter baumannii: a systematic review
and meta-analysis. Int J Antimicrob Agents 2015;
45(1): 8-18.

Vo


https://feyz.kaums.ac.ir/article-1-3138-en.html
http://www.tcpdf.org

