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Purpose: Our objective was to evaluate risk factors for gram-negative (GN) fracture-related 
infection (FRI) in patients undergoing fixation and determine if perioperative GN antibiotic 
prophylaxis is warranted.

Methods: A retrospective review of all fracture patients at a Level-I trauma center from 
February 2012-June 2017 was performed. Inclusion criteria were (1) age >18 years, (2) open 
or closed fracture with internal fixation, and (3) deep, acute to subacute (<6 weeks), culture-
positive FRI. Exclusion criteria were patients who had internal fixation at another hospital. 
Infections were classified as gram-positive (GP), gram-negative (GN), or polymicrobial (PM). 
Demographic, surgical, and postoperative characteristics were recorded and compared 
between groups.

Results: Of 3360 operative fracture 
cases, 43 (1.3%) patients developed 
an FRI (15 GN, 14 GP, and 14 
PM FRIs). See Table 1 for cohort 
comparisons. Risk factors for 
developing an FRI with a GN 
organism included: (1) external 
fixation prior to definitive surgery 
(P = 0.019), (2) soft-tissue coverage 
of surgical site (P = 0.039), (3) 
increased number of operations 
at the surgical site (P = 0.014), (4) 
any ICU stay (P = 0.036), and (5) 
lower albumin at time of infection 
(P = 0.005).

Conclusion: GN organisms are 
found in equal distribution to GP 
organisms in FRIs. Preoperative 
GN antibiotic prophylaxis for 
fracture fixation surgery should 
be considered in those who have 
been staged with external fixation, 
require soft-tissue coverage, spend 
time in the ICU, need multiple 
surgeries at the site in question, 
and have a low albumin.
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