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Dear Editor, 

Trauma-related wound infections remain a serious 

concern in acute care, orthopedic trauma, burn 

medicine, and reconstructive surgery. Although early 

debridement, source control, antibiotic therapy, and 

infection prevention efforts have improved outcomes, 

bacterial infection continues to complicate wound 

healing, prolong hospitalization, and contribute to sepsis 

and treatment failure, particularly when wounds are 

contaminated, polymicrobial, biofilm associated, or 

caused by multidrug resistant (MDR) organisms1. 

Recent estimates indicate that antimicrobial resistance 

(AMR) caused approximately 4.71 million deaths 

worldwide in 2021, with projected annual mortality 

reaching 8.22 million by 2050 without effective 

intervention. This burden is particularly relevant in 

orthopedic trauma, where fracture related infections 

may involve resistant Gram-negative pathogens, 

including Acinetobacter baumannii, Klebsiella 

pneumoniae, and Pseudomonas aeruginosa, with 

carbapenem-resistant, extended-spectrum β-lactamase-

producing, and MDR isolates reported in trauma center 

cohorts2,3. Future management of fracture related 

infection (FRI) and other trauma-related infections 

should therefore be microbiology driven, integrating 

rapid diagnostics, stewardship, source control, and 

pathogen specific adjuncts. 

Bacteriophage therapy is re-emerging as a biologically 

plausible option in this context. Bacteriophages are 

viruses that specifically infect bacteria, and strictly lytic 

phages kill bacterial cells by replicating and lysing 

them. Their specificity is attractive for trauma related 

infections because it may allow targeted pathogen 

elimination while sparing commensal microbiota, and 

phages may be particularly useful against biofilm-

associated bacteria implicated in delayed healing, 

implant infection, and recurrent FRI4. Phage therapy 

should not be presented as a replacement for antibiotics 

but as a precision adjunct, since bacterial burden, 

necrosis, impaired perfusion, foreign bodies, and 

biofilm architecture all limit antimicrobial efficacy in 

traumatic wounds; phages are therefore likely most 

effective combined with debridement, drainage, and 

rational antibiotic therapy. Phage-antibiotic 

combinations may produce additive or synergistic 

effects, and bacterial resistance to phages can in some 

cases restore antibiotic susceptibility, though these 

effects are strain-specific and require laboratory 

confirmation4. Trauma itself imposes host factors that 

complicate phage based treatment. Hemorrhagic shock, 

the systemic inflammatory response, and post-injury 
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immunosuppression can alter bacterial clearance and 

phage pharmacokinetics, while impaired tissue 

perfusion and microvascular injury may limit phage 

penetration into necrotic or poorly vascularized wound 

beds. These disturbances argue for close coordination 

between resuscitation and any phage intervention, and 

favor local over systemic delivery when perfusion is 

compromised3,5. Case reports support phage therapy as 

an adjunct in trauma-related musculoskeletal infection. 

Nir-Paz et al. reported successful treatment of an FRI of 

the proximal tibia caused by extensively drug-resistant 

A. baumannii and MDR K. pneumoniae using 

intravenous personalized phages combined with 

antibiotics and surgery, with bacterial eradication and 

no adverse events over an 8 month follow-up6. Racenis 

et al. described a femoral FRI and osteomyelitis caused 

by MDR P. aeruginosa and vancomycin-resistant 

Enterococcus faecium, in which local irrigation with the 

BFC1 phage cocktail combined with ceftazidime-

avibactam and surgery achieved clinical improvement 

and microbiological eradication7. A further trauma-

relevant consideration is the host immune response to 

phages themselves. Both innate phagocytic clearance 

and adaptive antibody responses can rapidly neutralize 

circulating phage, and murine and clinical studies show 

that repeated systemic dosing can induce neutralizing 

antibodies associated with reduced efficacy on re-

treatment. Local or intra-wound administration appears 

less susceptible to this effect and may be preferable 

when anatomically feasible8. For trauma-focused 

bacteriology laboratories, this field creates practical 

priorities: preserving isolates from infected wounds 

when MDR, recurrent infection, or biofilm-associated 

disease is suspected; developing phage susceptibility 

testing alongside conventional testing; genomically 

screening candidate phages for lysogeny, toxin genes, 

resistance genes, and transduction risk; and embedding 

phage programs within multidisciplinary teams of 

trauma surgeons, infectious disease specialists, 

microbiologists, and wound-care experts. Anatomical 

features of trauma wounds, such as poor vascularization, 

exposed bone, and fixation devices, may favor topical, 

intra-wound, or intra-articular phage formulations over 

systemic administration alone, with the delivery system 

and timing remaining central to this approach9-11. A 

practical barrier specific to acute trauma is time: 

personalized phage matching, susceptibility testing, and 

regulatory clearance typically take days to weeks, a 

timeline poorly suited to the urgency of early source 

control in FRI, so it cannot substitute for empirical 

antibiotics at presentation. Phage therapy also faces a 

narrow host range, potential resistance development, 

inconsistent regulatory pathways, and strict 

manufacturing requirements for sterility, purity, and 

reproducible potency, which are especially important in 

trauma patients who may be critically ill or at risk of 

bloodstream infection9,10. 

In conclusion, trauma-related wound infections and FRI 

demand an integrated, bacteriology-guided therapeutic 

strategy. Phage therapy should be considered a targeted 

adjunct, not a replacement for antibiotics, and should be 

used only alongside debridement, fracture stabilization, 

soft-tissue management, and culture-directed 

antimicrobial therapy. In the AMR era, optimal 

outcomes will likely depend on combining rigorous 

surgical source control with precision microbiological 

approaches. 
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