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The comparisons of fosfomycin and cefoperazone/sulbactam in combination or with
other antibiotics for their in vitro antibacterial activity against multidrug-resistant
Acinetobacter baumannii

Jia Yu-chi, Wu Xiao-mei, Zhang Li-juan and Qi Wei
(The Second Hospital of Tianjin Medical University, Tianjin 300211)

Abstract Objective To evaluate the in vitro antimicrobial effects of fosfomycin and cefoperazone/sulbactam
as the basic drugs in combination with each other, and with imipenem and minocycline against multi-drug resistant
Acinetobacter baumannii. Methods 30 clinical strains of multi-drugresistant Acinetobacter baumannii were
isolated. Adopting a checkerboard design, the broth microdilution assay was used to test the effects of the compounds
on the organisms. We also determined the single and combination MIC of antibacterial drugs against 30 strains of
Acinetobacter baumannii and calculated the fractional inhibitory concentration (FIC) index, to judge the combination
effects. Different combinations of drugs were compared to evaluate their advantages and disadvantages. Results
After the combined application of fosfomycin with imipenem, cefoperazone/sulbactam with imipenem, fosfomycin
with minocycline, cefoperazone/sulbactam with minocycline, or cefoperazone/sulbactam with fosfomycin, the
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distribution of the FIC index was as follows: FICI < 0.5 accounting for 56.7% (17/30), 10% (3/30), 36.7% (11/30),
50% (15/30), 6.7%(2/30), 0.5< FICI < 1 accounting for 43.3% (13/30), 83.3% (25/30), 63.3% (19/30), 40% (12/30),
50% (15/30), 1<FICI<4 accounting for 0, 6.7% (2/30), 0, 10% (3/30), 43.3% (13/30), and no antagonistic effects were
observed. Fosfomycin and cefoperazone/sulbactam reduced the MIC,; of the combined drug imipenem to 1/16 and
172 of the single-use time, and MIC  to 1/8 and 1/2 of the single-use time respectively; they both reduced the MIC,
and MIC, of the combined drug minocycline to 1/8 and 1/4 of the single-use time. Conclusion  Cefoperazone/
sulbactam combined with minocycline had the strongest synergistic effects and is superior to fosfomycin combined
with minocycline, but the ability to improve the antimicrobial activity of minocycline is comparable. Cefoperazone/
sulbactam combined with imipenem had additive and irrelevant effects in most cases. The results showed that the
combined effects were inferior to fosfomycin combined with imipenem, and fosfomycin had stronger ability to improve

the antimicrobial activity of imipenem.
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Tab. 1 Rates of susceptibility and resistance to different
antimicrobial agents and minimal inhibitory concentrations (MICs)
of 30 MDRAB clinical isolates

o Susceptibility/% MIC/(mg/L)
Antibiotics
I R MIC, MIC, MIC,,.
FOS 10.0 13.3 76.7 256 256 32~512
IMP 6.7 10.0 83.3 8 16 2~64
MIN 33.3 60 6.7 8 8 2~16
SCF 13.3 20 66.7 64 128 16~128
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Tab. 2 In vitro antimicrobial activity of different basic drugs combined with imipenem and minocycline against 30 MDRAB
clinical isolates (n=30)

o Alone MIC/(mg/L) Combined MIC/(mg/L)
Antibiotics T PE
MIC,, MIC,, MIC, ... MIC,, MIC,, MIC,y,e,
FOS 256 256 32~512 32 128 4~256 7.621 0.419
FOS+ IMP
IMP 8 16 2~64 0.5 2 0.25~4 4.509 0.001
FOS 256 256 32~512 32 128 16~128 7.547 0.341
FOS+ MIN
MIN 8 8 2~16 1 2 0.25~2 8.727 0.000
SCF 64 128 16~128 32 128 16~128 2.457 0.081
SCF+ IMP
IMP 8 16 2~64 4 8 0.5-64 1.520 0.172
SCF 64 128 16~128 16 128 8~128 5.098 0.000
SCF+ MIN
MIN 8 8 2~16 1 2 0.25~8 7.751 0.000
SCF 64 128 16~128 16 64 16~64 8.762 0.000
SCF + FOS
FOS 256 256 32~512 32 128 16~256 9.558 0.200

*3 FICI 4R
Tab 3 Comparison of the distribution of FICI result

values (n=30)

FICI/%

FICI
FICI =4 ranges

Combinations 1 < FIC

FICI < 0.50.5 <FICI< 1

<4

FOS+IMP 56.7 43.3 0 0 0.06~1.0
SCF+IMP 10 83.3 6.7 0 0.25~2.0
FOS+MIN 36.7 63.3 0 0 0.12~1.0
SCF+MIN 50 40 10 0 0.09~2.0
SCF+FOS 6.7 50 43.3 0 0.19~2.0

Vi ¥2=193.384; P<0.001
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