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Abstract
Background:
The treatment of XDR Gram-negative bacilli poses a significant clinical
challenge with limited treatment options. colistin resistant XRD gram negative
bacteria are be coming more commonplace in the clinical setting. Combination
therapy is often used for treatment of such strains. The objective of this invitro study was to evaluate the synergistic effect of combination COL and
MEM against colistin-resistant XDR Gram-negative bacilli.
Methods:
In this study, a total of thirty COL-resistant XDR Gram-negative clinical
isolates were evaluated, including five isolates of Pseudomonas aeruginosa,
twenty-four isolates of Acinetobacter baumannii and one isolate of Klebsiella
pneumonia. Minimum inhibitory concentrations (MICs) were determined with
COL and MEM for each strain by broth microdilution. COL and MEM MICs
were measured in the presence of 0.5 x the MIC of the other antibiotic to
determine the ability to lower MIC values. Time-kill assays were performed
with each agent alone and in combination to evaluate the potential for
synergistic interactions. Additive and synergistic effects were defined as 1 to
2log10 and ≥ 2log10 reductions in CFU/ml from the most active single agent at
24 h, respectively
Results:
All isolates were resistant to COL (MIC90 32mg/l) and MEM (MIC90 >64
mg/L) except for one A. baumannii (R10418) isolate that was MEM
susceptible. One to >128-fold decrease in MEM MICs were observed in
combination with COL at 0.25- to 0.5 x MIC. COL MICs decreased by 0 to >8
fold when combined with MEM. MEM plus COL demonstrated synergistic
activity against 70% strains tested and additive in 3% of the tested strains at
24 h in time-kill assays. The combination was indifferent in 26% of the tested
strains.
Conclusions:
These data indicate that the addition of MEM to COL therapy in COLresistant XDR Gram-negative bacteria demonstrated synergistic or additive
effects against a majority of XDR Gram-negative bacteria. The combination
might be a promising therapeutic option for treatment of these problem
pathogens.

Introduction
• The treatment of extensively drug-resistant (XDR) Gram-negative pathogens
poses a significant clinical challenge.
• Resistance to colistin, an antibiotic considered as the last resort in treatment
of Gram-negative pathogens, is becoming increasingly common.
• Combination therapy is one approach to attack these problematic pathogens.
• Unfortunately, the most effective colistin-based combinations are yet to be
determined .
• The objective of this study was to evaluate the synergistic effect of an
antimicrobial combination with colistin and meropenem against these colistinresistant XDR Gram-negative bacteria.

Results

Methods
• Bacterial Strains

Fold Decrease in MEM MIC in Presence of COL and COL MIC in Presence of MEM Along With Change in CFU/ml Change in 24h Time Kill Analysis.

1 clinical strains of colistin-resistant XDR Klebsiella
pneumoniae , 5 clinical strain of colistin-resistant XDRPseudomonas aeruginosa , AND 24 clinical strains of colistinresistant XDR Acinetobacter baumannii were selected for the
study.
§
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Antimicrobials
colistin (COL) and meropenem (MEM) were purchased
commercially from Sigma Chemical Co., (St. Louis, MO), and
Sandoz Inc. (Princeton, NJ)

• Media
Mueller Hinton Broth (MHB) supplemented with 25 mg/L of Ca2+
and 25 mg/L of Mg2+ was used for susceptibility testing and
time kill assays
Tryptic soy agar (TSA; Difco Laboratories, San Jose, CA) was
used for growth and to quantify colony counts.
• Susceptibility Testing
Minimum inhibitory concentration (MIC) testing was performed
in duplicate by broth micro-dilution according to CLSI
guidelines.
COL and MEM MICs were determined for each organism.
COL and MEM MICs were measured in the presence of 0.5x
the MIC of the other antibiotic to determine the MIC lowering
effect.
• Time Kill Synergy Assays
Time-kill assays were performed in duplicate to evaluate the
potential for synergy. Strains were exposed to each test drug
alone and the combination of colistin plus meropenem at 0.5-x
MIC with initial target inoculum of ~1x106 CFU/mL
Aliquots of 0.1mL were removed from cultures at 0, 4, 8 and
24-h and serially diluted in 0.9% sodium chloride
Bacterial counts were determined by spiral plating appropriate
dilutions using an automatic spiral plating device (WASP; DW
Scientific, West Yorkshire, UK) and by counting colonies using
an automated colony counter (Synoptics Limited, Frederick,
MD, USA)
Additive and synergistic effect was defined as 1- to 2-log10 and
≥ 2-log10 reduction in CFU/ml from the most active single agent
≤ 1-log10 reduction in CFU/ml from the most active single agent
was considered as indifferent.
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• One to greater than 64-fold decreases in colistin and meropenem MICs were observed in combination with the other agent in the organisms under study, when compared with each agent alone.
• 70% of the colistin resistant bacteria showed synergy, 26% of the organisms were indifferent to the combination used while 3% showed additive effect in a 24 hour Time-kill analysis. Only 40% pf P.
aeruginosa demonstrated synergy and the only K. pneumoniae in the study was not synergistic to the combination. The combination was synergistic in A. baumannii 80% of the time.
• There was a correlation between the fold decrease in MIC to combination and observation of synergy in kill curves in most cases. There was a higher chance of the combination not being synergistic
when a smaller fold change in MIC was observed. Also no synergy was observed in organisms highly susceptible to meropenem.

Conclusions
•

COL+MEM demonstrated an MIC lowering effect in most organisms tested. COL MIC was reduced in 97% of the organisms in the presence of meropenem even though the organisms were resistant to
COL. In addition 80% of the organisms showed a reduction in MEM MIC in presence of COL.

•

Combination of COL and MEM demonstrated additive or synergistic effect against 70% of the colistin-resistant XDR Gram-negative bacteria tested in this in-vitro study.

•

The combination may be a promising therapeutic option for treatment of colistin-resistant XDR gram-negative bacteria, especially A. baumannii. Additional studies are warranted.
Acknowledgement and disclosures: Grant support was provided by NIH contract HHSN22201000039C.
NBS, LN, KSK, MJR: No disclosures

