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The Issue:  Staphylococcus aureus
• Prior to 2002, virtually all community strains 

were methicillin-susceptible
• Increasing incidence of MRSA in all invasive 

staphylococcal infections, currently at ~ 40% 
of all staphylococcal isolates, but has not 
increased further during the past 3 years



The Issue:  Staphylococcus aureus
• Empiric therapy needs to take into 

consideration that S. aureus might be resistant 
to methicillin

• Each region has different susceptibility data 
that accurately inform the decision on empiric 
therapy

• How high of a “target attainment” is required 
for each individual patient with skin or 
osteoarticular infection?  
80%?    90%?     95%?     99%?



The Issue:  Staphylococcus aureus



The Issue:  Staphylococcus aureus

• Vancomycin: uniformly active against MRSA (except hVISA), not 
rapidly cidal; nephro/ototoxicities

• Clindamycin: less bactericidal than vancomycin; variable 
resistance rates; diarrhea; poor tasting oral suspension

• TMP-SMX: active in vitro, but no prospective studies!
• Rifampin: gets into tissues well, but may be antagonistic for some 

strains, not synergistic; development of resistance if only rifampin 
present at site of infection

• Aminoglycosides: poorly active in low pH pus



For For InducibleInducible Clindamycin ResistanceClindamycin Resistance

ClindamycinClindamycin ErythromycinErythromycin

““D TestD Test””

DD--test positive organisms that do NOT constitutively produce test positive organisms that do NOT constitutively produce 
methylase, but are methylase, but are ““inducibleinducible”” may still be treatable with may still be treatable with 
clindamycin (eg, in low pathogenclindamycin (eg, in low pathogen--load infections)load infections)



Arnold SR et al. 2006 J Pediatr Orthop.  Le Bonheur ChildrenArnold SR et al. 2006 J Pediatr Orthop.  Le Bonheur Children’’s, Memphis, TNs, Memphis, TN



Osteo in the CAOsteo in the CA--MRSA EraMRSA Era

Goergens ED et al. 2005 J Paediatr Child Health. Goergens ED et al. 2005 J Paediatr Child Health. Osteo in AustraliaOsteo in Australia
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SaavedraSaavedra--Lozano J et al. 2008 J Pediatr OrthopLozano J et al. 2008 J Pediatr Orthop

Why are we Why are we 
concerned?concerned?
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Clinical disease caused by CAClinical disease caused by CA--MRSAMRSA

•• More inflammation by CRP, ESRMore inflammation by CRP, ESR
•• Longer positive blood culturesLonger positive blood cultures
•• More abscess formationMore abscess formation
•• More complicationsMore complications
•• More surgeriesMore surgeries
•• Slower decrease in feverSlower decrease in fever
•• Longer IV antibiotic therapyLonger IV antibiotic therapy



Why are we Why are we 
concerned?concerned?

Bocchini CE et al. 2006 PediatrBocchini CE et al. 2006 Pediatr
Series from Baylor, TxSeries from Baylor, Tx



Clinical disease: pvl+  CAClinical disease: pvl+  CA--MRSAMRSA

•• More inflammation by CRP, ESRMore inflammation by CRP, ESR
•• More likely to be in the PICUMore likely to be in the PICU
•• More likely to have + blood cultMore likely to have + blood cult
•• More likely to have surrounding More likely to have surrounding 

pyomyositispyomyositis
•• Trend toward more abscess Trend toward more abscess 

formation (p=0.06)formation (p=0.06)



Empiric Therapy of OsteomyelitisEmpiric Therapy of Osteomyelitis



Osteo in the CAOsteo in the CA--MRSA EraMRSA Era

Gonzalez B et al. 2006 Pediatr.  Thromboembolic Complications ofGonzalez B et al. 2006 Pediatr.  Thromboembolic Complications of MRSAMRSA



Rady ChildrenRady Children’’s Hospital, San Diego, CAs Hospital, San Diego, CA

Empiric Therapy: Empiric Therapy: 
Consider Thromboembolic Complications of Consider Thromboembolic Complications of 

Disseminated CADisseminated CA--MRSAMRSA



Empiric Therapy for Osteoaraticular InfectionsEmpiric Therapy for Osteoaraticular Infections

Joshi AY et al. PIDJ 2008  Joshi AY et al. PIDJ 2008  Mayo Clinic, MNMayo Clinic, MN

(or clindamycin)(or clindamycin)
(for better MSSA and Kingella)(for better MSSA and Kingella)

(                        )                      (                        )                      

Oral stepOral step--down: clindamycindown: clindamycin



The Issue:  Staphylococcus aureus
• Other empiric therapy options (allergy):

– Daptomycin is approved for adults for skin/skin 
structure infxns and bacteremia-endocarditis, but 
inactivated by lung surfactant, and is 
CONTRAindicated for pneumonia

– Linezolid is active, ‘static; but bone marrow toxicity 
a problem after 14 days of Rx

– Combination therapy?

Liu C 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. Clin Infect Dis. 2011 Feb;52(3):285-92.



Summary
• Vancomycin for severe infection (disseminated 

infection, hips, spine); or if in a region where 
susceptible: clindamycin

• Addition of nafcillin/methicillin for severe 
infection; likely to be more effective if MSSA is 
the pathogen

• Combination therapy is often used for severe 
infections:

– Vancomycin plus clindamycin
– Vancomycin plus rifampin
– Triple therapy (concerns for antagonism)
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