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Introduction:
VAP is common in critically ill patients and associated with high morbidity and mortality, especially when caused 
by antibiotic resistant bacteria. Recently, phage therapy has emerged as a promising non-antibiotic based 
treatment of antibiotic resistant bacterial infections. However, proof-of-concept experimental and clinical studies 
are missing before its wider use in clinical medicine. The goal of this experimental study was to compare the 
efficacy of phage therapy versus antibiotics for the treatment of MRSA in a rat model of VAP. 
Methods:
Four hours after intubation and protective ventilation, rats were inoculated via the endotracheal tube with 6-9 x 
10^9 CFU (LD100) of the MRSA clinical isolate AW7. The animals were subsequently extubated. Two hours after 
bacterial challenge, rats were randomised to receive intravenously either teicoplanin (n= 8), a cocktail of 4 lytic 
anti-S. aureus bacteriophages (n=9) or combination of both (n=6). 5 animals served as control (no treatment). 
Survival by 96 hours was the primary outcome. Secondary outcomes were bacterial count in lungs, spleen and 
blood. Kaplan-Meier estimates of survival were done and multiple comparisons of survival rates performed using 
the Holm-Sidak method. 
Results:
Treatment with either phages, antibiotics or combination of both significantly increased survival (66%, 50%, 50% 
respectively, compared to 0% survival for controls, p<0.05). There were no statistical differences in survival rates 
between either forms of treatment (fig.1). Treatments hinder the systemic extension of the infection into the 
blood and spleen without impacting bacterial counts within the lungs, but the numbers are too small to perform 
statistical tests (tab. 1). 
Conclusion:
Phagetherapy performed as well as teicoplanin for the treatment of MRSA VAP when administered 
intravenously. Further experiments are needed to investigate whether phage administered via aerosols could heal 
infection within the lungs. 

Table 1 : 

GROUP cfu lung (log10 cfu/g 
tissue) 

cfu spleen (log10 cfu/g 
tissue) 

cfu blood (log10 cfu/ml 
blood) 

antibiotic 4.05 [3.58 - 5.03] n: 8 0 [0 - 1.81] n: 8 6.51 [0 - 44.64] n: 6 
antibiotic + 
phages 

4.94 [4.31 - 6.91] n: 6 0 [0 - 0] n: 6 0 [0 - 0] n: 3 

phages 5.88 [3.84 - 7.01] n: 9 0 [0 - 3.52] n: 9 0 [0 – 41.76] n: 7 

control 4.26 [3.76 - 4.80] n: 5 4.51 [0 - 5.19] n: 5 34.77 [34.77 - 34.77] n: 2 
Bacterial count in lung, spleen and blood at euthanasia. Median [IQR]



Image 1 : 

 
Effect of treatment with phages, antibiotics or combination of both on survival rate


