
THERAPIE MULTIRESISTENTER THERAPIE MULTIRESISTENTER 
GRAMPOSITIVER ERREGERGRAMPOSITIVER ERREGER

Evelina Tacconelli

Infektiologie
Innere Medizine I
Universitätsklinikum Tübingen

Tübingen, 29.03.2014



Road map 
• Which is the real impact on patients mortality of 

inappropriate empiric and targeted therapy for MDR gram-
positive?

• How we can reduce related morbidity and mortality?
• Which the major limits and advantages of approved 

drugs?
• Which are, if any, new developments in the antibiotic 

pipeline?
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Mortality and length of hospitalization (LOS)
TIMBER project

Exposure Adjusted Mortality 
HR (95% confidence 

interval)

Excess LoS
days (95% 

confidence interval)

Adjusted End-LoS 
HR (95% confidence 

interval)
MSSA BSI
(n=898) 1.82 (1.50,2.21) 10.35 (9.44, 11.26) 0.54 (0.49, 0.60)

MRSA BSI
(n=167) 2.38 (1.64,3.45) 12.22 (9.89, 14.55) 0.47 (0.37, 0.60)

3GCS-E 
BSI
(n=2094)

1.16 (0.99, 1.36) 4.36 (3.91, 4.81) 0.80 (0.76, 0.85)

3GCR-E 
BSI
(n=366)

1.79 (1.33, 2.41) 7.91 (6.66, 9.16) 0.58 (0.49, 0.67)

ECCMID 2014, oral presentation 



Gastmeier, 2013 Dtsch Med Wochenschr

Mortality in Germany



Predictive factors for early mortality among patients with
methicillin-resistant Staphylococcus aureus bacteraemia

• 579 episodes were recorded. 
• Mortality: 179 patients (31%)
• Independent risk factors for EM were 

• initial Pitt score >3 [3.99 (1.72-3.24)]
• previous rapid fatal disease [3.67 (1.32-10.24)]
• source of infection lower respiratory tract or unknown [3.76 (1.31-10.83) 

and 2.83 (1.11-7.21)]
• non-nosocomial acquisition [2.59 (1.16-5.77)]
• inappropriate initial antibiotic therapy [3.59 (1.63-7.89)]. 
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Impact of Routine Infectious Diseases ServiceImpact of Routine Infectious Diseases Service
Consultation on the Evaluation, Management,Consultation on the Evaluation, Management,

and Outcomes of and Outcomes of Staphylococcus aureus Staphylococcus aureus BacteremiaBacteremia

Jenkins, CID 2008



Rapid testing for methicillin-resistant Staphylococcus 
aureus: implications for antimicrobial stewardship

• 4 companies offer products for testing
• sensitivity (91-100%) 
• specificity (95-100%)

• There is limited published evidence on the impact of any 
rapid MRSA assay on patient-level outcome and cost-
effectiveness measures. 

• Currently available rapid MRSA assays differ in 
specificity, sensitivity, cost, approved applications, and 
laboratory turnaround time, and published data are 
limited.

Geiger K, Am J Health Syst Pharm. 2013 Feb



Klevens, JAMA, 2007



MRSA BSI at hospital admissionMRSA BSI at hospital admission
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VRE positive patients at 
hospital admission



Risk factors for hospital-acquired MRSA infections



IDSA Guidelines 2011IDSA Guidelines 2011
BSIBSI

Liu, CID 2011



JAC 2013



Vancomycin, MIC Vancomycin, MIC 
and mortalityand mortality



MRSA BSIMRSA BSI
UK online UK online surveysurvey

108 respondents

• 42% vancomycin alone 
(removable-focus 
infections)

• 49% plus RFD 
(cardiac / 
orthopaedic origin)

• 69% linezolid as a second-
line agent

• 19% daptomycin

Hussain JAC 2010



Daptomycin vs vancomycin + gentamicin 
in MRSA bacteraemia and right-side endocarditis 

Susan, JAC 2008



Criticisms

• Pre-specified subset analysis rather than a prospective, 
blinded study. 

• Patients with renal failure and those with prosthetic 
devices or long-term indwelling venous catheters that 
could not be removed were to be excluded. 

• Timing of surgical intervention that might have impacted 
outcomes was not standardized.

• The number of patients with left-sided endocarditis due to 
MRSA was small, and there were no treatment successes 
in this group. 





Wilcox, CID 2009

CVC-related infections
Linezolid, phase 3



IDSA Guidelines 2011IDSA Guidelines 2011
HAPHAP
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Criticisms
• Unequal  distribution of medical comorbidities
• Clinical cure was a subjective outcome 
(“resolution of clinical signs and symptoms of 
pneumonia compared with baseline, 
improvement or lack of progression in chest 
imaging, and no requirement for additional 
antibacterial treatment”)

• Majority of HAP are not diagnosed 
• Lack of loading dose for vancomycin



Kalil, BMJ 2013

HAPHAP
Linezolid versus VancomycinLinezolid versus Vancomycin
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HAPHAP
Linezolid versus VancomycinLinezolid versus Vancomycin



HAPHAP
Linezolid versus VancomycinLinezolid versus Vancomycin

Kalil, BMJ 2013



IDSA Guidelines 2011IDSA Guidelines 2011
SSISSI

Doxicline
Cotrimoxazole

Tacconelli CID 2013



• Approved for SSI and abdominal infections
• Advantage of coverage of gram negative 
• Clinical failures and development of resistance under 

therapy have been reported
• Superinfections with pathogen inherently resistant to 

tygecicline are a matter of great concern 
• Primary BSI, UTI and VAP present a challenge for the 

use of tigecycline
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All cause mortality was higher in the tygecicline group than in the comparator, 
but the difference was not statistically significant (1.28, 0.97 – 1,69)
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Telavancin vs 
vancomycin 





Daptomycin, Linezolid, and Tigecycline
against Catheter-Related MRSA
Bacteremic Isolates Embedded in Biofilm
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• Vre guidelines e una su VRE

Cattair, JAC 2013



New drugs for MRSA





Long-Term Risk for Readmission in MRSA+
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Shweizer, BMJ 2013 



Decolonisation and glycopeptide prophylaxis and SA SSI

Shweizer, BMJ 2013 



Household transmission prevention

Singer, NEJM 2013 Mar



Hand hygiene measures and contact precautions to reduce VREHand hygiene measures and contact precautions to reduce VRE
A systematic review and metaA systematic review and meta--analysisanalysis

Tacconelli E, JAC 2014



Conclusions

• Vancomycin is the preferred agent to treat MRSA. 
• S.aureus with reduced susceptibility to vancomycin have been 

reported
• Linezolid and daptomycin has been demonstrated as effective 

although type of diseases, risk for potential development of 
resistance, toxicities, and costs must be taken into consideration 
before its use.

• Tigecycline, telavancin, and ceftaroline are well tolerated but lack the 
clinical data to support a superior place in treatment over vancomycin.

• Several new agents in various stages of development have also 
demonstrated MRSA activity. 

• Currently, vancomycin remains the gold-standard treatment 
option for MRSA infections. 


