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higher risk of developing PJI in a subsequent THA or TKA (10 of 90, 
versus 0 of 90 in the control group; risk rato: 21.00; 95% confi dence 
interval (CI), 1.25-353.08; p = 0.04). The authors found that a second PJI 
occurred more frequently in those whose initial infection was by a 
staphylococcal species (odds ratio (OR), 4.26 p = 0.04). The infecting 
organisms were the same species in the fi rst and second PJI in 40% of 
cases, and all four of these were caused by Staphylococci. 

Based on the available data, it appears that patients with a prior 
PJI who are undergoing elective arthroplasty are at higher risk of 
subsequent infection. The infecting organism for the second joint is 
most of the time same as the fi rst infecting organism. Taken together, 
we feel that antibiotic prophylaxis for patients with a prior PJI who 
are undergoing an elective primary or revision arthroplasty needs to 
be altered. These patients may require administration of an alterna-
tive or additional antibiotic(s). For example, patients with a prior PJI 
by a gram-negative organism should receive prophylactic antibiotics 
against gram-negative bacteria. The same applies to patients with a 
prior MRSA infection and so on. 
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QUESTION 7: Should prophylactic antibiotic therapy be administered for an extended duration 
in patients admitt ed to the Intensive Care Unit (ICU)?

RECOMMENDATION: Surgical prophylactic antibiotic therapy should not be administered for an extended duration in patients admitt ed
 to the ICU.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 82%, Disagree: 13%, Abstain: 5% (Super Majority, Strong Consensus)

RATIONALE  

The literature on surgical site infections (SSIs) classifi es SSI risk 
factors into intrinsic (patient) related (e.g., age and underlying 
morbidity) and extrinsic (procedure) related (procedure, facility, 
pre-and intraoperative factors), both being either modifi able or not 
[1]. Admitt ance to the ICU is not treated as an independent risk factor, 
although risk factors for SSIs and risk factors for ICU admitt ance are 
correlated (age, co-morbidity, complexity of procedure). Using the 
published search algorithm from the World Health Organization 
(WHO)  guideline’s literature review and narrowing it with the term 
“ICU” and expanding it with the term “observational study,” 180 
articles were retrieved from October 1, 2015 until present (PubMed 
39, Embase 84, Central 57). All abstracts were screened, but none 
found relevant for the question of extending antibiotic duration in 
patients admitt ed to the ICU. Using the unaltered WHO search algo-
rithm (without narrowing with “ICU” and expanding with “obser-
vational study”), another 23 PubMed articles not covered within the 
fi rst search were identifi ed, but none of the screened abstracts were 
relevant. An unsystematic search in the PubMed Clinical Queries 
search was then performed with the terms “(Therapy/Broad [fi lter]) 
AND (antibiotic prophylaxis extended)” returning 245 articles. All 
titles were screened and abstracts of putative relevance reviewed and 
none were found to be relevant. The 34 articles retrieved with a modi-
fi ed search term (Therapy/Broad [fi lter]) AND (antibiotic prophy-
laxis prolonged ICU) were not found to be relevant either. Thus, no 
studies were found examining extended antibiotic prophylaxis in 
ICU patients when these patients are considered as a separate patient 

category and there are no data to support or refute an extended dura-
tion for preventing SSIs solely based on the admitt ance to the ICU. 

However, ICU patients are included in the core randomized 
controlled trials (RCTs) showing no benefi t of extending antibi-
otic prophylaxis past wound closure [2,3] albeit not specifi cally 
for arthroplasty patients. Since the publication of the Proceedings 
of the International Consensus Meeting on Periprosthetic Joint 
Infections in 2013, three major literature reviews and guidelines 
on prevention of SSI have been published from WHO [2], Centers 
for Disease Control and Preventiopn (CDC) [3], and the American 
College of Surgeons and Surgical Infection Society (ACS/SIS) [1], 
respectively. The CDC and WHO guidelines agree on not extending 
prophylaxis past wound closure based on a comprehensive system-
atic literature review, but the strength of the data supporting the 
recommendation for arthroplasty have been questioned [4–11]. The 
ACS/SIS makes an exception for prophylactic antibiotics past wound 
closure for joint arthroplasty, on the grounds that optimal antibi-
otic therapy for these patients remains unknown, but refers to the 
American Society of Health-System Pharmacists (ASHP); Infectious 
Diseases Society of America (IDSA); Surgical Infection Society (SIS); 
and the Society for Healthcare Epidemiology of America (SHEA) 
guidelines for a total antibiotic prophylaxis duration ≤ 24 hours 
[12]. A recently published meta-analysis and review on postopera-
tive antibiotic prophylaxis in knee and hip arthroplasty did not fi nd 
evidence to show effi  cacy of extended antibiotic prophylaxis for the 
prevention of SSI in patients undergoing total hip or knee arthro-
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plasty. It did however question the quality of the existing evidence 
and call for new and suffi  ciently powered RCTs to sett le the issue [12]. 
None of the guidelines or the extensive literature reviews underpin-
ning them thus makes a distinction or specifi c recommendation 
for patients admitt ed to the ICU in general or for use of extended 
antibiotic prophylaxis for ICU patients in particular. However, ICU 
patients are included in the core RCTs forming the basis for the 
strong recommendations of not extending antibiotic prophylaxis 
after completion of the operation. 

ICUs are heterogeneous and ICU capacity varies greatly across 
hospitals and countries. Consequently, both patient morbidity and 
hospital policies for ICU admitt ance will vary, making studies exam-
ining extended antibiotic prophylaxis based on ICU admitt ance 
unlikely. Should they be undertaken, their external validity would 
for the above-mentioned reasons be questionable.

The purpose of prophylactic antibiotic therapy in orthopaedic 
surgery is to prevent SSIs, for which a narrow-acting antibiotic with 
gram-positive coverage is a proven and suffi  cient option [13]. Preven-
tion of remote infections in patients admitt ed to the ICU would have 
required a diff erent prophylactic approach, including administra-
tion of broad-spectrum antibiotics and selective digestive decon-
tamination (SDD), as opposed to the narrow spectrum antibiotics 
for SSI prevention. Although there are some data to support such a 
strategy, mainly from ICUs with low levels of antibiotic resistance 
[14], it remains highly controversial due to concerns of long- term 
resistance promotion and disturbance to the gut microbiome [15]. 
There is currently insuffi  cient evidence to recommend its use in 
sett ings with high levels of antibiotic resistance [16]. Though an 
in-depth discussion of the issue is beyond the scope of the assigned 
question, the increased sense of urgency regarding resistance 
prevention following the 2014 WHO report on global resistance [17] 
speaks strongly against adoption of this strategy. 

In addition to high awareness, prompt diagnostic workup and 
early initiations of broad empiric antibiotic therapy are the core 
interventions for reducing infection related complications in the 
ICU [18]. The continuation of a narrow-acting antibiotic therapy 
from the operating theater into the ICU may give a false sense of 
security and both obscure and delay these interventions, or even 
harm patients by promoting antimicrobial-resistant bacteria [19,20]. 

Arguably, the immunosuppressed state following surgery and 
trauma could be enhanced in patients ill enough to require treat-
ment in the ICU, thus justifying implementation of antibiotic proph-
ylaxis recommendation for immunosuppressed patients. However, 
despite not identifying studies addressing extended surgical antimi-
crobial prophylaxis (SAP) in arthroplasty for immunocompromised 
patients, the CDC guidelines give a strong recommendation (cate-
gory 1a) against extended SAP in the immunocompromised patients 
based on their inclusion in the core RCTs with high quality evidence 
for SAP ≤ 24 hours postoperatively [21]. 

In an editorial commenting on a survey of 67 ICUs fi nding 50% 
of antibiotic prescriptions being continued beyond 72 hours despite 
absence of a defi nitive infectious source [22], the editor states that 
“there is a pervasive belief that an error of commission” (continua-
tion of empiric antibiotics in the absence of evidence of infection) 
“is somehow bett er or safer than an error of omission” (ceasing anti-
biotic therapy when there is some chance–however slim–that the 
patient will benefi t) [23]. This statement also applies fi tt ingly to the 
question of extended prophylaxis in patients admitt ed to ICU; with 

a real threat of running out of eff ective antibiotics due to indiscrimi-
nate use, extending prophylaxis on the sole ground of ICU admit-
tance should be avoided as there is neither theoretical rationale nor 
clinical evidence to support the practice. 
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