Guidelines for the Prevention of Intravascular CatheterRelated Infections (CID.2002.35.1281)
“Nasal carriers of S. aureus have a higher risk for acquiring CRBSI than do noncarriers. Mupirocin ointment has been used intranasally to decrease nasal carriage of S. aureus and lessen the risk for CRBSI. However, resistance to mupirocin develops in both S. aureus and coagulase-negative staphylococci soon after routine use of mupirocin is instituted “
“Prophylactic antimicrobials 
Do not administer intranasal or systemic antimicrobial prophylaxis routinely before insertion or during use of an intravascular catheter to prevent catheter colonization or BSI. Category IA”

Mupirocin

● MOA: inhibits bacterial RNA and protein synthesis by binding to bacterial tRNA synthetase

● Weaker in vitro activity against normal skin flora (Micrococcus, Corynebacterium, Propionibacterium spp.)

● MOR: 1) altered access to binding sites on isoleucyl-tRNA synthetase, 2) transferable plasmid on mupA gene that codes for a modified isoleucyl-tRNA synthetase

SUMMARY OF THE EVIDENCE FOR NASAL FLORA REDUCTION

● Nasal carriage of S. aureus in general medicine patients: ~ 25% (AIM.2004.140.419.), 19-55% in various literature sources

● Overall incidence of nosocomial S. aureus infections in general medicine patients ~ 2.7% (AIM.2004.140.419.)

● Risk factors for nosocomial S. aureus infections in general medicine patients after multiple logistic regression: male sex, being immunocompromised, and presence of indwelling devices (AIM.2004.140.419.)

● In nosocomial infections, pct of bacterial isolates clonally related to nasal bacterium: 82% (AIM.2004.140.419. and NEJM.2001.344.1.11)

● A recent meta-analysis reports that, for patients undergoing dialysis, nasal mupirocin reduces the rate of S. aureus infections by 63-80% (CID.2003.37.12.1629)

● If nasal carriage in NON HEMODIALYSIS patients is treated with mupirocin, the best study shows that there is no difference in nosocomial infection rates, but the time to infection is delayed by 2 weeks (AIM.2004.140.419.)

● The development of mupirocin resistance in MRSA is 11-63%.  Muprirocin is thought to be reserved for MRSA outbreaks, and is not recommended for chronic use in facilities with endemic MRSA colonization (Mandell, 5th ed.)

● The role of extranasal carriage (throat, skin, perineum) remains to be defined.

SUMMARY: Studies conflict, but routine nasal swabbing of general medicine patients with Staphlococcal infections and treatment with mupirocin is NOT recommended.  The benefit of mupirocin nasal ointment may outweigh the risks when used in high risk patients and in MRSA outbreaks in non-endemic areas.
	TABLE 33-3 -- Antibacterial Activity of Mupirocin against Selected Bacteria

	Organism and Strain
	MIC (mu g/ml)

	Gram-positive cocci
	

	   Streptococcus pyogenes 421
	0.12

	   Streptococcus pneumoniae 1959
	0.12

	   Staphylococcus aureus ATCC 25923
	0.25

	   Staphylococcus epidermidis 54815
	0.5

	   Streptococcus agalactiae 9579
	0.5

	   Streptococcus sanguis
	1

	   Peptostreptococcus anaerobius 3395
	32

	   Enterococcus faecium 98-D
	32

	   Enterococcus faecalis I
	64

	   Peptococcus prevotii 372.5
	>128

	   Micrococcus luteus ATCC 9341
	>128

	Gram-positive bacilli
	

	   Bacillus subtilis ATCC 6633
	0.12

	   Erysipelothrix rhusiopathiae
	8

	   Listeria monocytogenes NCTC 5348
	8

	   Clostridium difficile 12328
	32

	   Clostridium sporogenes 532
	32

	   Bacillus anthracis NCTC 8234
	64

	   Corynebacterium hofmannii M8
	64

	   Corynebacterium xerosis 9755
	>128

	   Corynebacterium jekeium
	>128

	   Propionibacterium acnes 10162
	>128

	Gram-negative cocci
	

	   Neisseria gonorrhoeae WHO V
	0.05

	   Neisseria meningitidis 1990
	0.05

	   Moraxella catarrhalis 1502
	0.2

	Gram-negative bacilli
	

	   Bordetella pertussis 2420
	0.02

	   Haemophilus influenzae Q1
	0.12

	   Pasteurella multocida 1633
	0.25

	   Proteus vulgaris X
	64

	   Enterobacter cloacae 10005
	64

	   Enterobacter aerogenes T660
	128

	   Citrobacter freundii W18
	128

	   Escherichia coli NCTC 10418
	128

	   Klebsiella pneumoniae A
	128

	   Proteus mirabilis 889
	128

	   Serratia marcescens US9
	1600

	   Morganella morganii F
	6400

	   Pseudomonas aeruginosa R3
	6400

	   Bacteroides fragilis BC4
	>6400

	Abbreviation: MIC, Minimal inhibitory concentration.

	Data from Pappa KA. The clinical development of mupirocin. J Am Acad Dermatol. 1990; 22:873-879; Leyden JJ. Mupirocin: A new topical antibiotic. Semin Dermatol. 1987;6:48-54; and Sutherland R, Boon RJ, Griffin KE, et al. Antibacterial activity of mupirocin (pseudomonic acid), a new antibiotic for topical use. Antimicrob Agents Chemother. 1985;27:495-498.


Mupirocin in Mandell:

Mupirocin inhibits bacterial RNA and protein synthesis by binding to bacterial isoleucyl-transfer RNA (tRNA) synthetase, which catalyzes the formation of isoleucyl-tRNA from isoleucine and tRNA.This prevents the incorporation of isoleucine into protein chains of the bacterial cell wall, leading to the arrest of protein synthesis. Because of this unique mechanism of action, mupirocin does not crossreact with other antimicrobial agents.

The exception to the antistreptococcal activity of mupirocin is the enterococcus.

An important feature of mupirocin's antibacterial spectrum is its weaker in vitro activity against the normal skin flora (e.g., Micrococcus, Corynebacterium, and Propionibacterium spp.), which are part of the skin's natural defense against infection. 

In another study of 144 patients with epidermolysis bullosa, many of whom received continuous application of mupirocin for as long as 4 consecutive years, five isolates of S. aureus were resistant to mupirocin [48 <267.html>] ; four of the five patients with resistant isolates had a less favorable response to mupirocin and required systemic antistaphylococcal therapy. Most mupirocin-resistant staphylococcal isolates have been found in patients with chronic skin infections, many of whom had been treated with prolonged courses of mupirocin.

Several mechanisms have been advanced to explain mupirocin resistance in staphylococci. Low-level resistance is likely mediated by altered access to binding sites on isoleucyl-tRNA synthetase, whereas high-level resistance appears to be mediated by a transferable plasmid on the mupA gene that codes for a modified isoleucyl-tRNA synthetase. [51 <267.html>] [58 <267.html>] It has been suggested that high-level resistance may have evolved by the conjugate transfer of plasmids from enterococci, [59 <267.html>] [60 <267.html>] [61 <267.html>] which are inherently resistant to mupirocin; conjugate transfer of high-level mupirocin resistance has also been observed among coagulase-negative staphylococci

Mupirocin can also eliminate nasal carriage of S. aureus. In four blinded, placebo-controlled trials conducted in health care workers with S. aureus nasal carriage, [89 <267.html>] [90 <267.html>] [91 <267.html>] [92 <267.html>] virtually all persons treated with mupirocin were initially cleared of the carrier state compared with a zero to 18% rate of clearance after treatment with placebo; in one of the studies, a corresponding effect on the eradication of hand carriage at 72 hours of therapy was also found. [90 <267.html>] However, relapse after therapy occurred in 19 to 59% of persons after 4 to 12 weeks of evaluation. Relapses could have resulted from reinoculation of the nares with staphylococci from an untreated site (e.g., skin, perineum, rectum) or by reinfection with new staphylococcal strains after the completion of therapy. Mupirocin has been evaluated in acute carrier outbreaks of epidemic MRSA colonization. [93 <267.html>] [94 <267.html>] [95 <267.html>] [96 <267.html>] [97 <267.html>] [98 <267.html>] Mupirocin was effective in clearing MRSA from nearly all patients and staff, although these studies were uncontrolled and it is difficult to know whether the development of negative cultures in these patients can be attributed to therapy with mupirocin or to a transient carrier state. Recently, mupirocin has been evaluated in the control of MRSA in facilities for rehabilitation and long-term care. [99 <267.html>] [100 <267.html>] Mupirocin was effective in the elimination of chronic nasal MRSA colonization, although in one study transient recolonization occurred in about 44% of patients. [100 <267.html>] In another study of 65 patients colonized with MRSA at a Veterans Affairs long-term care facility, mupirocin (applied to the nares for the first 7 months and to the nares and wounds for the second 5 months) rapidly eliminated MRSA at treated sites in most patients by the end of the first week. [101 <267.html>] Despite weekly maintenance mupirocin therapy, 40% of patients had recurrence of MRSA colonization. In contrast, a 5-day treatment course of mupirocin of all infants, colonized and noncolonized, and parents of and personnel working with colonized infants in a neonatal intensive care unit, failed to eradicate the organism. [102 <267.html>] Nasal mupirocin was also studied in immunocompetent staphylococcal carriers who experienced recurrent skin infections. [103 <267.html>] Monthly application reduced the incidence of nasal colonization, which, in turn, lowered the risk of skin infection, although the small size of the study precluded the authors from making definitive recommendations for the management of recurrent furunculosis and folliculitis in staphylococcal carriers. Well-controlled clinical trials are needed to clarify these issues.

The development of mupirocin resistance in MRSA has become a problem after widespread use of nasal mupirocin. In one study at a Veterans Affairs long-term care facility where patients were treated with nasal mupirocin for 1 year, mupirocin-resistant MRSA organisms were identified in 11% of patients. [101 <267.html>] In another study, resistance among MRSA after the use of nasal mupirocin increased from 2.7 to 65% from 1990 to 1993 [104 <267.html>] ; a resistance rate of 63% was also observed in a study of MRSA strains in Rio de Janeiro where there was extensive use of topical mupirocin. [105 <267.html>] In contrast, in another study of blanket use of intranasal mupirocin for outbreak control and long-term prophylaxis of endemic MRSA colonization in an open ward, no mupirocin resistance was observed. [106 <267.html>] However, despite conflicting results from clinical trials, prolonged use of nasal mupirocin in controlled outbreaks of MRSA colonization should be discouraged; it should be used primarily in outbreak situations and not in facilities with endemic MRSA colonization. [51 <267.html>] [107 <267.html>] [108 <267.html>]
106. Mayall B, Martin R, Keenan AM, et al. Blanket use of intranasal mupirocin for outbreak control and long-term prophylaxis of endemic methicillin-resistant Staphylococcus aureus in an open ward. J Hosp Infect. 1996;32:257-266. 


