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GUIDELINE STATUS

This is the current release of the guideline.

** REGULATORY ALERT **

FDA WARNING/REGULATORY ALERT

Note from the National Guideline Clearinghouse (NGC): This guideline
references a drug(s) for which important revised regulatory and/or warning
information has been released.

e July 08, 2008, Fluoroquinolones (ciprofloxacin, norfloxacin, ofloxacin,
levofloxacin, moxifloxacin, gemifloxacin): A BOXED WARNING and Medication
Guide are to be added to the prescribing information to strengthen existing
warnings about the increased risk of developing tendinitis and tendon rupture
in patients taking fluoroquinolones for systemic use.
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DISEASE/CONDITION(S)

Postoperative infection following cardiac surgery
GUIDELINE CATEGORY

Prevention
CLINICAL SPECIALTY

Cardiology
Infectious Diseases
Internal Medicine
Thoracic Surgery

INTENDED USERS
Physicians
GUIDELINE OBJECTIVE(S)

To provide guidelines on antibiotic prophylaxis in cardiac surgery, including choice
of antibiotics and doses or frequencies of antibiotic administration

TARGET POPULATION
Adult patients undergoing cardiac surgery
INTERVENTIONS AND PRACTICES CONSIDERED

1. Selection of antibiotics depending on circumstances and sub-populations
e Beta-lactam antibiotic: cephalosporin (cefazolin)
e Glycopeptide (vancomycin)
e A combination of beta-lactam (cefazolin) with a glycopeptide
(vancomyecin)
e Topical antibiotic (mupirocin)
e Aminoglycoside in combination with vancomycin or cephalosporin
2. Appropriate dosing and frequency of prophylactic antibiotics for routine use
and in special circumstances

MAJOR OUTCOMES CONSIDERED

e Efficacy, and cost-effectiveness of antibiotics in the prevention of surgical site
infections (SSIs)

e Incidence of surgical site infections
Adverse effects of medications
Antibiotic resistance
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METHODOLOGY

METHODS USED TO COLLECT/SELECT EVIDENCE
Searches of Electronic Databases

DESCRIPTION OF METHODS USED TO COLLECT/SELECT THE EVIDENCE
Not stated

NUMBER OF SOURCE DOCUMENTS
Not stated

METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE
EVIDENCE

Weighting According to a Rating Scheme (Scheme Given)
RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE

Levels of Evidence

Level A: Data derived from multiple randomized clinical trials

Level B: Data derived from a single randomized trial or from nonrandomized
trials

Level C: Consensus expert opinion
METHODS USED TO ANALYZE THE EVIDENCE

Review of Published Meta-Analyses
Systematic Review

DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVIDENCE
Not stated

METHODS USED TO FORMULATE THE RECOMMENDATIONS
Expert Consensus

DESCRIPTION OF METHODS USED TO FORMULATE THE
RECOMMENDATIONS

Not stated

RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIONS
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Classification of Recommendations

Class I: Conditions for which there is evidence and/or general agreement that a
given procedure is useful and effective

Class II: Conditions for which there is conflicting evidence and/or a divergence of
opinion about the usefulness/efficacy of a procedure

IIa: Weight of evidence favors usefulness/efficacy
IIb: Usefulness/efficacy is less well established by evidence.

Class III: Conditions for which there is evidence and/or general agreement that
the procedure is not useful/effective

COST ANALYSIS
Published cost analyses were reviewed.
METHOD OF GUIDELINE VALIDATION
Peer Review
DESCRIPTION OF METHOD OF GUIDELINE VALIDATION

Not stated

RECOMMENDATIONS

MAJOR RECOMMENDATIONS

The levels of evidence (A-C) and classification of recommendations (I-III) are
defined at the end of the "Major Recommendations" field.

Choice of Primary Prophylactic Antibiotic
Cephalosporin or Glycopeptide
Class I Recommendation

A beta-lactam antibiotic is indicated as a single antibiotic of choice for standard
cardiac surgical prophylaxis in populations that do not have a high incidence of
methicillin-resistant staphylococcus aureus (MRSA) (Level of Evidence A).

Distinguishing Between Cephalosporins
Class IIa Recommendation

Based on availability and cost, it is reasonable to use cefazolin (a first generation
agent) as the cephalosporin for standard cardiac surgical prophylaxis in view of
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the fact that most randomized trials could not discriminate between
cephalosporins (Level of Evidence B).

Issues Surrounding Staphylococcal Infection

Potential (Non-allergic) Indications for Primary or Adjuvant Glycopeptide
(Vancomycin) Prophylaxis

Class IIb Recommendation

In the setting of either a presumed or known Staphylococcal colonization, the
institutional presence of a "high incidence" of MRSA, patients susceptible to
colonization (hospitalized >3 days, transfer from other in-patient facility, already
receiving antibiotics), or an operation for a patient having prosthetic valve or
vascular graft insertion, it would be reasonable to combine the beta-lactam
(cefazolin) with a glycopeptide (vancomycin) for prophylaxis, with the restriction
to limit vancomycin to only one or two doses (Level of Evidence C).

Vancomycin as the Sole Prophylactic Antibiotic
Class IIb Recommendation

Since vancomycin is an agent which has no effect on gram negative flora, its
usefulness as an exclusive agent in cardiac surgical prophylaxis is not
recommended (Level of Evidence C).

Mupirocin for Preoperative Therapy to Eliminate Staphylococcal Nasal
Colonization

Class I Recommendation

Routine mupirocin administration is recommended for all patients undergoing
cardiac surgical procedures in the absence of a documented negative testing for
Staphylococcal colonization (Level of Evidence A).

Guidelines for Appropriate Dosing of Prophylactic Antibiotics

Recommendations:

1. In patients for whom cefazolin is the appropriate prophylactic antibiotic for
cardiac surgery, administration within 60 minutes of the skin incision is
indicated (Class I, Level of Evidence A). The preoperative prophylactic dose
of cefazolin for a patient >60 kg body weight (BW) is recommended to be 2 g
(Class I, Level of Evidence B).

2. When the surgical incision remains open in the operating room, in patients
with normal renal function, a second dose of one gram should be
administered every 3 to 4 hours. If it is apparent that cardiopulmonary
bypass will be discontinued within 4 hours, it is appropriate to delay until
perfusion is complete to maximize effective blood levels (Class I, Level of
Evidence B).
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In patients for whom vancomycin is an appropriate prophylactic antibiotic for
cardiac surgery, a dose of 1 to 1.5 grams or a weight adjusted dose of 15
mg/kg, administered intravenously (1.V.) slowly over one hour, with
completion within one hour of the skin incision is recommended (Class I,
Level of Evidence A). A second dose of vancomycin of 7.5 mg/kg may be
considered during cardiopulmonary bypass although its usefulness is not well
established (Class IIb, Level of Evidence C).

For patients who receive an aminoglycoside (usually gentamicin, 4 mg/kg) in
addition to vancomycin prior to cardiac surgery, the initial dose should be
administered within one hour of the skin incision (Class I, Level of Evidence
C). Redosing an aminoglycoside during cardiopulmonary bypass is not
indicated and may be harmful (Class III, Level of Evidence C).

Guidelines for Prophylactic Antibiotics in Special Circumstances

Allergy to Penicillin

Recommendations:

1.

In patients with a history of an immunoglobulin E (IgE)-mediated reaction to
penicillin or cephalosporin (anaphylaxis, hives, or angioedema), vancomycin
should be given preoperatively and for no more than 48 hours. Alternatively,
skin testing may be performed in these patients and if negative, a
cephalosporin regimen administered (Class I, Level of Evidence A).

For patients with a history of a non-IgE mediated reaction to penicillin (such
as a simple rash) or an unclear history either vancomycin or a cephalosporin
is recommended for prophylaxis with the understanding that these patients
have a low incidence of significant allergic reactions to cephalosporins (Class
I, Level of Evidence B).

The addition of an aminoglycoside or other gram-negative bacterial coverage
to a vancomycin antibiotic regimen may be reasonable, but its efficacy is not
well established (Class IIb, Level of Evidence C).

Specific Issues Regarding Gram Negative Infections

Recommendations:

1.

For institutions with an outbreak of gram-negative deep wound infections due
to a specific pathogen, it is reasonable to employ a first generation
cephalosporin for routine prophylaxis (<48 hours) supplemented with an
appropriate antibiotic to which the offending organism(s) is (are) sensitive
(Class IIa, Level of Evidence C).

In patients with renal dysfunction requiring gram negative prophylaxis to
supplement a cephalosporin or vancomycin as the primary antibiotic, it is
reasonable to use either one dose of an aminoglycoside or an antibiotic such
as levofloxacin with a low incidence of renal toxicity (Class IIa, Level of
Evidence C).

Topical Application of Antibiotics

Class IIb Recommendation
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Topical antibiotics may be considered for antibiotic prophylaxis in cardiac surgery
(Level of Evidence B).

Summary Conclusions

The primary prophylactic antibiotic for adult cardiac surgery is recommended to
be a first generation cephalosporin, which is usually cefazolin. The most frequent
organism cultured in cardiac surgical site infection (SSI) is Staphylococcus sp.,
and colonization is considered the major factor in wound contamination. For this
reason, until rapid screening tests for Staphylococcus aureus colonization are
widely available, mupirocin is recommended as a routine prophylactic measure. In
patients considered at high risk for a Staph infection, vancomycin (one
preoperative +/- one additional dose) may be reasonable as an adjuvant agent to
the cephalosporin. In patients who are considered beta-lactam or penicillin
allergic, vancomycin is recommended as the primary prophylactic antibiotic with
additional gram negative coverage. Topical antibiotics may be useful, but the
evidence to support their efficacy is limited to three randomized trials.

Definitions:
Levels of Evidence
Level A: Data derived from multiple randomized clinical trials

Level B: Data derived from a single randomized trial or from nonrandomized
trials

Level C: Consensus expert opinion
Classification of Recommendations

Class I: Conditions for which there is evidence and/or general agreement that a
given procedure is useful and effective

Class II: Conditions for which there is conflicting evidence and/or a divergence of
opinion about the usefulness/efficacy of a procedure

ITa: Weight of evidence favors usefulness/efficacy.
IIb: Usefulness/efficacy is less well established by evidence.

Class III: Conditions for which there is evidence and/or general agreement that
the procedure is not useful/effective

CLINICAL ALGORITHM(S)

None provided

EVIDENCE SUPPORTING THE RECOMMENDATIONS

TYPE OF EVIDENCE SUPPORTING THE RECOMMENDATIONS
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The type of evidence is identified and graded for each recommendation (see
"Major Recommendations" field).

BENEFITS/HARMS OF IMPLEMENTING THE GUIDELINE RECOMMENDATIONS

POTENTIAL BENEFITS

Use of appropriate type, dose, and frequency of a prophylactic antibiotic regimen
in patients undergoing cardiac surgery will minimize surgical site infection and the
development of antibiotic resistance.

POTENTIAL HARMS

Adverse effects of medication, including side effects, allergic reaction, and
development of antibiotic resistance

QUALIFYING STATEMENTS

QUALIFYING STATEMENTS

These guidelines should not be considered inclusive of all proper methods of care
or exclusive of other methods of care reasonably directed at obtaining the same
results. Moreover, these guidelines are subject to change over time, without
notice. The ultimate judgment regarding the care of a particular patient must be
made by the physician in light of the individual circumstances presented by the
patient.

IMPLEMENTATION OF THE GUIDELINE

DESCRIPTION OF IMPLEMENTATION STRATEGY

An implementation strategy was not provided.
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DISCLAIMER

NGC DISCLAIMER

The National Guideline Clearinghouse™ (NGC) does not develop, produce,
approve, or endorse the guidelines represented on this site.

All guidelines summarized by NGC and hosted on our site are produced under the
auspices of medical specialty societies, relevant professional associations, public
or private organizations, other government agencies, health care organizations or
plans, and similar entities.

Guidelines represented on the NGC Web site are submitted by guideline
developers, and are screened solely to determine that they meet the NGC
Inclusion Criteria which may be found at
http://www.guideline.gov/about/inclusion.aspx .

NGC, AHRQ, and its contractor ECRI Institute make no warranties concerning the
content or clinical efficacy or effectiveness of the clinical practice guidelines and
related materials represented on this site. Moreover, the views and opinions of
developers or authors of guidelines represented on this site do not necessarily
state or reflect those of NGC, AHRQ, or its contractor ECRI Institute, and inclusion
or hosting of guidelines in NGC may not be used for advertising or commercial
endorsement purposes.

Readers with questions regarding guideline content are directed to contact the
guideline developer.
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