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Introduction: The rise in antimicrobial resistance (AMR) has lead to a continual 
search for ways to kill pathogenic microorganisms effectively and reproducibly 
without the use of antibiotics. This can be particularly problematic for 
hemodialysis, oncology and total parenteral nutrition (TPN) patients with central 
venous access devices (CVADs) prone to microbial colonisation and exposed to 
multiple antibiotic treatments.  
Objective: The objective of this study was to test the efficacy of a non-antibiotic 
antimicrobial catheter lock solution containing 4% tetrasodium EDTA to eradicate 
current and clinically relevant microbes colonising CVADs.  
Methods: Clinical strains, from western and eastern Canada, were isolated from 
tips of CVADs of TPN, hemodialysis and oncology patients. Microbiological 
assays were performed to determine the Minimum Biofilm Eradicating 
Concentration (MBEC) when exposed to the lock solution.  Isolates included 
Staphylococcus, Enterococcus, Candida, Klebsiella, and Pseudomonas species, 
as well as methicillin-resistant-Staphylococcus aureus (MRSA) and Vancomycin-
resistant-Enterococcus (VRE).  
Results: Tetrasodium EDTA eradicated single cell forms of all species at 
minimum bactericidal concentrations far below 4%. For recalcitrant multicellular 
biofilms, which are notoriously more difficult to treat, exposure to 4% tetrasodium 
EDTA resulted in greater than 4 logs killing for each species, and complete killing 
of MRSA and VRE at 0.5% well within 24 hours. 
Limitations: Not all clinical isolates were able to form biofilms in vitro.  
Therefore, testing was focused on isolates of each species that made adequate 
biofilms. 
Conclusions: Results highlight the “Triple Threat™” ability of 4% tetrasodium 
EDTA to reduce bacterial burden and biofilms in CVADs as well as providing 
well-established anticoagulant activities. Its diverse mode of action should 
prevent resistance from arising, protecting against catheter colonization and 
subsequent central line associated bloodstream infections, in line with Antibiotic 
Stewardship programs in hospitals worldwide. Tetrasodium EDTA represents a 
promising non-antibiotic antimicrobial lock solution in a time when the threat of 
AMR “superbugs” is real and increasing.  
 
 
 


