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Objectives 
• Discuss risk and consequences of orthopedic infections 

(prosthetic joint infections)
• Discuss bacterial resistance and potential impact on 

post op infections 
• Discuss best practice and impact of pre-op screening 

and preparation prior to surgery
• Discuss optimal use and timing of antimicrobial therapy 

to prevent post-op infections 



Prosthetic Joint Infections (PJI) 
• Treatment requires 

antimicrobial therapy, surgery 
or both

• Antimicrobial therapy often 
requires several weeks of IV and 
oral antibiotics and sometimes 
given in bone cement in a “two 
stage” replacement. 

• Often develop bone infection 
(osteomyelitis) 



Incidence of Prostatic Joint Infections



Prosthetic Joint Infections (PJI) 
• Incidence by procedure 

• 0.5-2.0% in knees
• 0.5-1.0 % in Hips
• < 1.0 % in Shoulder 

• Incidence in the untied States fell from 1.4% to in 2002-
2006 to 0.76% from 2011 from 2014. 

• Usually occurs in the first two years post joint 
replacement.  



Risk factors (PJI) 
• Co-morbid conditions (Rheumatoid Arthritis, Diabetes 

mellitus, kidney disease, obesity. 
• Use of corticosteroids (prednisone) and biologic disease 

modifying anti-rheumatics. 
• Prior or second orthopedic surgery. 
• Methicillin Resistant Staph Aureus



Organisms that Cause PJI



Prosthetic Joint Infections 



Prosthetic Joint Infections 



Several Strategies for prevention  
• Staph aureus decolonization 

• Both MSSA and MRSA nasal screening
• Mupirocin ointment nasal decolonization (apply into 

each nostril twice daily for 5-10 days prior to surgery
• Consider on discharge form hospital if known MRSA. 

• Chlorhexidine bathing prior to surgery 
• Betadine Nasal swabs on admission 



Nasal Decolonization for Staph 



Chlorhexidine Bathing 



Antimicrobial Prophylaxis –Screening for MRSA 
History 



Antibiotics for Prophylaxis 
• Approximately 5% of patients in U.S. hospitals carry 

MRSA in their nose or on their skin
• If no risk factors or history of MRSA a single antibiotic 

(Cefazolin) is considered adequate 
• If at risk for MRSA give Vancomycin AND Cefazolin as 

Cefazolin has better activity against Methicillin Sensitive 
Staph Aureus (MSSA) than Vancomycin





Does Dual Antibiotic Prophylaxis Better Prevent Surgical 
Site Infections in Total Joint Arthroplasty?
Sewick A et al. Clin Orthop Relat Res. 2012;470(10):2702-2707

• Retrospectively reviewed 1,828 primary total joint arthroplasties (TJAs) 
• Intervention: 

• Dual antibiotic regimen of cefazolin + vancomycin vs. cefazolin alone 
• Objective: 

• To determine the rate of surgical site infections (SSIs) as well as the microbiology of 
subsequent SSIs

• Outcome:
• Total of 22 SSIs (1.2%) with no significant difference in the infection rate between 

the dual antibiotic prophylaxis group compared to the single antibiotic regimen 
(1.1 and 1.4% respectively, p = 0.636) 

• While addition of vancomycin did not decrease the rate of SSIs, it did decrease the 
incidence of MRSA infections (0.08 vs. 0.8% p = 0.022), but with a high number 
needed to treat (NNT = 138)





ASAP Trial – Primary Outcome



ASAP Trial – Secondary Outcomes



ASAP Trial Conclusions 
• Vancomycin was not superior to placebo in combination with cefazolin 

for the prevention of surgical site infections in joint arthroplasty and was 
associated with an increased incidence of infection in knee arthroplasty 
surgery

• Only 24 patients out of the ~4,000 had history of MRSA colonization
• Vancomycin group has more SSI but less AKI - difficult to make sense of

• Hypersensitivity Secondary Outcome
• Hypersensitivity reactions more than doubled in the vancomycin group
• Vancomycin infusion reactions – many providers only worry about penicillin allergies and the 

possibility of cross-reactivity with cefazolin 

• Overall – Use Cefazolin alone if no history of MRSA as Vancomycin 
unlikely to add any benefit in reducing the risk of SSI in the absence 
of MRSA colonization



Antibiotic Allergy Considerations
• Cross-reactivity between penicillins and 

cephalosporins is not a class effect but an 
allergic reaction to antibiotics with similar 
side chains in their chemical structure



Cefazolin has a Completely Dissimilar Side Chain 
from all Penicillins



Palomar Surgical Prophylaxis Guidelines
Vancomycin alone only if cefazolin allergy 





Intraoperative Risk Factors
Perioperative Appropriate Antibiotics



Preoperative Antibiotic Prophylaxis Timing
• Complete prophylaxis antibiotics 0-60 minutes prior to the 

surgical incision 
• CDC recommendations – “timed such that a bactericidal 

concentration of the agent is established in the serum 
tissues when the incision is made” 

• Re-dose antibiotic if:
• Surgery greater than 2 half-lives of antibiotic

• Usually, 4 hours with most common agents Cefotetan 
and Cefazolin (Cefazolin half life = ~1.8 hours)

• Significant blood loss (>1L blood loss)



Joint Commission National Quality Core Measures
SCIP (Surgical Care Improvement Project)



Thank you!
Questions?
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