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Management of Staphylococcus aureus
bacteremia in community hospitals

Introduction

Staphylococcus aureus is a leading cause of community-
acquired and healthcare-associated bacteremia.*> The
30-day all-cause mortality of S. aureus bacteremia (SAB)
is 20%. In addition, SAB can lead to complex
complications that could end in surgery, endocarditis,
joint infections, and significant morbidity.® Appropriate
management of SAB is complex, and infectious diseases
(ID) consultation has been shown to improve clinical
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outcomes. However, ID consultants are not readily

available in all community hospitals.

A recent retrospective study compared SAB
management at community hospitals to management at
academic hospitals. Compliance with quality-of-care
indicators, which have been shown to improve clinical
outcomes, was lower in the community hospital setting
(Table 1).** This newsletter describes key principles of
SAB management, which can be applied by antimicrobial
stewardship programs in community hospitals to
improve patient care.

Table 1. Compliance with quality-of-care indicators for
SAB by hospital setting

Variable Academic | Community | p value
Hospital Hospital
(n=53) (n=245)
Remove central 65% 46% 0.04
catheters
Follow-up blood 96% 70% <0.001
cultures
TEE obtained 70% 13% <0.001
> 28 days of 87% 62% 0.001
therapy if
complicated
Met all criteria 91% 41% <0.001

TEE, transesophageal echocardiogram

S. aureus isolated from a blood culture
should never be considered a contaminant
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Initial management of Staphylococcus aureus
bacteremia (SAB)

Staphylococcus aureus isolated from a blood culture is
never considered a contaminant, even if present in only
one of two bottles. Failure to identify the primary source
of infection and/or promptly administer effective
therapy is associated with serious complications.™
Therefore, all patients with SAB should undergo a
thorough workup to rule out potential foci of infection
and identify the primary source of bacteremia.
Addressing the primary source or ongoing foci of
infection is a critical component of SAB management,
also known as “source control.” Source control may
require surgical intervention and/or device removal,
which can involve risks but are essential for cure of
infection and clearance of bacteremia. Stewardship
programs are uniquely positioned to direct evidence-
based management of SAB. Multiple studies have
demonstrated improved compliance with quality-of-care
indicators following implementation of a stewardship
“bundle” or “checklist.”**® DASON encourages
stewardship programs to adopt the following checklist
(Table 2) as a tool to guide management of patients with
SAB. Where available, early ID consultation is also
recommended.

Table 2. Checklist for management of SAB

IDSA-recommended quality-of-care indicators™®

= |ntravenous vancomycin for MRSA
= Intravenous beta-lactam for MSSA
= Follow-up blood cultures every 2-4 days until
documented clearance
= Early source control (i.e., draining abscess or
removing infected prosthetic material)
= Echocardiography
= At least 2-4 weeks of intravenous therapy (based on
complexity of infection, see Table 4)
MRSA, methicillin-resistant S. aureus; MSSA, metbhicillin-susceptible S.
aureus
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When is endocarditis “ruled out”?

Because the diagnosis of infective endocarditis
determines prognosis, monitoring, and treatment, the
presence of infective endocarditis should be considered
in all patients with SAB."” To “rule out” endocarditis, all
patients with SAB should undergo echocardiography.
The question of whether to pursue a transthoracic (TTE)
or transesophageal echocardiogram (TEE) is an area of
ongoing research. In general, TEE is preferred for most
patients because of the better detection rates for
infective endocarditis. However, a subgroup of patients
at low risk for endocarditis demonstrate certain clinical
features, as identified by Holland et al in a recent review.
These clinical features are: 1) no permanent intracardiac
device; 2) sterile follow-up blood cultures within 4 days
after the initial set; 3) no hemodialysis; 4) nosocomial
acquisition of SAB; and 5) no clinical signs of infective
endocarditis.”” TTE may be adequate for patients with all
of these factors.

ALL patients with SAB should have a
thorough work up to identify:
1. The primary source of S. aureus
2. Evidence of metastatic foci

What is the optimal therapy for SAB?

Appropriate agents for empiric treatment of invasive
MRSA include vancomycin (preferred) and daptomycin
(alternative for severe vancomycin allergy).’® Once
susceptibility results are available, if the isolate is MSSA,
therapy should be de-escalated to a beta-lactam agent
(nafcillin, oxacillin, or cefazolin).*® Vancomycin is inferior
to beta-lactams for treatment of MSSA.>® Any penicillin
allergy history should be carefully confirmed in order to
optimize therapy choice for patients with MSSA
bacteremia. Cefazolin challenge may be appropriate; see
our June 2017 DASON Newsletter.

Oral stepdown therapy is not recommended for SAB.
Fluoroquinolones, sulfamethoxazole-trimethoprim, and
tigecycline should never be used as monotherapy.
Preferred intravenous agents are shown in Table 3.

Vancomycin is INFERIOR to beta-lactams
for treatment of MSSA.">

Table 3. Treatment options for S. aureus Bacteremia™®

Organism | Drug Dose*
MRSA Vancomycin IV | Dose for trough level 15-
20 mg/dL
Daptomycin® 6-10 mg/kg IV daily
MSSA Cefazolin 2gIVg8h
Nafcillin? 2 g1V gdh
Oxacillin’ 2 g1V gdh

*Doses listed are based on normal renal function

'Reserved for severe vancomycin allergy. Do not use for bacteremia associated
with pneumonia.

2May be administered as a continuous infusion

What if the isolate has an MIC of 1.5 to 2 mcg/mL
to vancomycin?

Vancomycin MICs of 1.5 to 2.0 are still within the
susceptible range; however, some clinicians may be
concerned about risks for vancomycin failure.*®*®® This
scenario is directly addressed in the IDSA MRSA
guidelines.’® In general, the decision to switch to an
alternative regimen should be guided by clinical
response rather than the MIC result alone. For example,
patients responding to vancomycin should not
necessarily be switched to an alternative regimen on the
basis of an MIC of 1.5 or 2. Alternatively, patients failing
to respond to vancomycin (that is appropriately dosed)
in the setting of adequate source control should be
considered for an alternative regimen, regardless of the
MIC. In the setting of treatment failure, consultation with
an ID expert to select an alternative regimen is
recommended.

When is it appropriate to use rifampin or an
aminoglycoside?

There is no role for routine use of rifampin or an
aminoglycoside in combination with antistaphylococcal
penicillins or vancomycin for the treatment of SAB due to
increased rates of toxicity. The combination of nafcillin
and gentamicin has been associated with nephrotoxicity,
and rifampin has been associated with hepatic adverse
effects, drug interactions, and emergence of

Page 2 of 4



ASN
Vol. 5, #7, July 2017

DUKE
ANTIMICROBIAL
RDSHIP

dason i
OUTREACH
NETWORK

20-23

resistance. Combination therapy, however, may be

useful in the presence of prosthetic material.

How long should patients with SAB be treated?
The optimal duration of therapy for SAB depends on
management of the primary source and complexity of
infection. In order to differentiate patients with
uncomplicated bacteremia (who can be successfully
managed with 2 weeks of therapy) from patients with
complicated bacteremia (who require at least 4-6 weeks
of therapy), a thorough workup must be performed.™ In
general, a patient may be presumed to have
uncomplicated bacteremia if all of the criteria shown in
Table 4 are met. Patients with SAB that do not meet all
of these criteria should be presumed to have a deep
focus of infection, warranting treatment for at least 4-6
weeks from the day of first negative blood cultures. A
longer, diagnosis-directed duration may be necessary for
some patients (e.g. osteomyelitis or endocarditis with S.
aureus require a 6-week duration).

Table 4. Complicated versus uncomplicated SAB™®

Uncomplicated
(ALL criteria must
be met)

Complicated

Criteria

= Endocarditis ruled
out

= No implanted
prosthesis

= Cultures obtained
2-4 days after initial
set are negative

= Defervescence
within 72 hours of
effective therapy

= No evidence of
metastatic
infection

= All cases not
fulfilling criteria for
uncomplicated
SAB

Duration

= Minimum 2 weeks
of IV therapy

= Minimum 4-6
weeks of IV
therapy

Take Home Points:

Staphylococcus aureus isolated from a blood culture
should never be considered a contaminant.

Management of SAB is complex and often requires
a multidisciplinary approach.

All patients with SAB should have a thorough work
up to identify:

1. The primary source of S. aureus

2. Evidence of metastatic foci

Stewardship programs are encouraged to
implement an automatic infectious diseases consult
and/or a SAB checklist to improve compliance with
IDSA-recommended quality-of-care indicators
(Table 2) and patient outcomes.

Vancomycin is recommended first line for empiric
treatment while susceptibilities are pending and for
documented MRSA bacteremia.

Nafcillin, oxacillin, and cefazolin are superior to
vancomycin for MSSA bacteremia.

Duration of treatment is determined by the primary
source of S. aureus and if the patient meets criteria
for uncomplicated SAB.

Page 3 of 4



ASN
Vol. 5, #7, July 2017

DUKE
ANTIMICROBIAL
/ARDSHIP

dason e
OUTREACH
NETWORK

References

1.

10.

Fortun J, Perez-Molina JA, Anon MT, Martinez-Beltran J,
Loza E, Guerrero A. Right-sided endocarditis caused by
Staphylococcus aureus in drug abusers. Antimicrob Agents
Chemother. 1995;39(2):525-528.

Fortun J, Navas E, Martinez-Beltran J, et al. Short-course
therapy for right-side endocarditis due to Staphylococcus
aureus in drug abusers: cloxacillin versus glycopeptides in
combination with gentamicin. Clin Infect Dis.
2001;33(1):120-125.

Calain P, Krause KH, Vaudaux P, et al. Early termination of a
prospective, randomized trial comparing teicoplanin and
flucloxacillin for treating severe staphylococcal infections. J
Infect Dis. 1987;155(2):187-191.

El Atrouni WI, Knoll BM, Lahr BD, Eckel-Passow JE, Sia IG,
Baddour LM. Temporal trends in the incidence of
Staphylococcus aureus bacteremia in Olmsted County,
Minnesota, 1998 to 2005: a population-based study. Clin
Infect Dis. 2009;49(12):e130-138.

Landrum ML, Neumann C, Cook C, et al. Epidemiology of
Staphylococcus aureus blood and skin and soft tissue
infections in the US military health system, 2005-2010.
JAMA. 2012;308(1):50-59.

van Hal SJ, Jensen SO, Vaska VL, Espedido BA, Paterson DL,
Gosbell IB. Predictors of mortality in Staphylococcus aureus
Bacteremia. Clin Microbiol Rev. 2012;25(2):362-386.

Honda H, Krauss MJ, Jones JC, Olsen MA, Warren DK. The
value of infectious diseases consultation in Staphylococcus
aureus bacteremia. Am J Med. 2010;123(7):631-637.
Jenkins TC, Price CS, Sabel AL, Mehler PS, Burman WJ.
Impact of routine infectious diseases service consultation on
the evaluation, management, and outcomes of
Staphylococcus aureus bacteremia. Clin Infect Dis.
2008;46(7):1000-1008.

Robinson JO, Pozzi-Langhi S, Phillips M, et al. Formal
infectious diseases consultation is associated with
decreased mortality in Staphylococcus aureus bacteraemia.
Eur J Clin Microbiol Infect Dis. 2012;31(9):2421-2428.
Turner RB, Valcarlos E, Won R, Chang E, Schwartz J. Impact
of Infectious Diseases Consultation on Clinical Outcomes of
Patients with Staphylococcus aureus Bacteremia in a
Community Health System. Antimicrob Agents Chemother.
2016;60(10):5682-5687.

11. Ased S, Rayes H, Dhami J, et al. Evaluation of Staphylococcus

12.

13.

aureus Bacteremia: Academic and Community-Based
Management Within the Same Health System. Infect Control
Hosp Epidemiol. 2017;38(6):740-742.

Lodise TP, Graves J, Evans A, et al. Relationship between
vancomycin MIC and failure among patients with
methicillin-resistant Staphylococcus aureus bacteremia
treated with vancomycin. Antimicrob Agents Chemother.
2008;52(9):3315-3320.

Lopez-Cortes LE, Del Toro MD, Galvez-Acebal J, et al. Impact
of an evidence-based bundle intervention in the quality-of-

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

care management and outcome of Staphylococcus aureus
bacteremia. Clin Infect Dis. 2013;57(9):1225-1233.

Borde JP, Batin N, Rieg S, et al. Adherence to an antibiotic
stewardship bundle targeting Staphylococcus aureus blood
stream infections at a 200-bed community hospital.
Infection. 2014;42(4):713-719.

Nguyen CT, Gandhi T, Chenoweth C, et al. Impact of an
antimicrobial stewardship-led intervention for
Staphylococcus aureus bacteraemia: a quasi-experimental
study. J Antimicrob Chemother. 2015;70(12):3390-3396.
Liu C, Bayer A, Cosgrove SE, et al. Clinical practice guidelines
by the infectious diseases society of america for the
treatment of methicillin-resistant Staphylococcus aureus
infections in adults and children: executive summary. Clin
Infect Dis. 2011;52(3):285-292.

Holland TL, Arnold C, Fowler VG, Jr. Clinical management of
Staphylococcus aureus bacteremia: a review. JAMA.
2014;312(13):1330-1341.

Clinical and Laboratory Standards Institute. 2015.
Performance standards for antimicrobial susceptibility
testing; twenty-fifth informational supplement. CLSI
document M100-S25. Clinical and Laboratory Standards
Institute, Wayne, PA.

Kalil AC, Van Schooneveld TC, Fey PD, Rupp ME. Association
between vancomycin minimum inhibitory concentration and
mortality among patients with Staphylococcus aureus
bloodstream infections: a systematic review and meta-
analysis. JAMA. 2014;312(15):1552-1564.

Korzeniowski O, Sande MA. Combination antimicrobial
therapy for Staphylococcus aureus endocarditis in patients
addicted to parenteral drugs and in nonaddicts: A
prospective study. Ann Intern Med. 1982;97(4):496-503.
Levine DP, Fromm BS, Reddy BR. Slow response to
vancomycin or vancomycin plus rifampin in methicillin-
resistant Staphylococcus aureus endocarditis. Ann Intern
Med. 1991;115(9):674-680.

Riedel DJ, Weekes E, Forrest GN. Addition of rifampin to
standard therapy for treatment of native valve infective
endocarditis caused by Staphylococcus aureus. Antimicrob
Agents Chemother. 2008;52(7):2463-2467.

Thwaites G, Scarborough M, Szubert A, et al. Adjunctive
rifampicin to reduce early mortality from Staphylococcus
aureus bacteraemia: final results from the multi-centre,
randomised blinded placebo-controlled ARREST trial.
Abstract #7613. 27th European Congress of Clinical
Microbiology and Infectious Diseases; 2017 April 22-25;
Vienna, Austria.

Page 4 of 4



