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Jenkins, CID 2008 



Every Monday in Germany there is a flight crash 

with 35 dead people 

 

  

GERMANY: 3GCR-E.COLI (2007) 

Number:  

1,921 (964–3,410)  

Incidence (x100.000 inhabitans): 
2.3 (1.2–4.1)  

Excess mortality :  

343 (65-860) 

GERMANY: MRSA BSI  (2007) 

Number:  

2,484 (1,383–4,128)  

Incidence (x100.000 inhabitans): 
3.0 (1.7–5)  

Excess mortality :  

493 (220-924) 



Seiffert, Drug Res Update, in press 



 

Coton, Food Micr 2012 



 THERAPY 

 Single vs combination 

 Indications 

 MRSA 

 CRE 

 

PREVENTION 

◦ Update on incidence 

◦ Screening 

◦ Decolonisation 

◦ Clorhexidine 

◦ Anibiotic stewardship 





 There are about 132 000 cases of MRSA in German hospitals each 

year.  

 MRSA is found in about 18% to 20% of all inpatient-derived culture 

specimens that are positive for S. aureus.  

 CA-MRSA is not yet endemic in Germany 

 Important risk factors for its acquisition include travel to high-

prevalence areas and household contact with persons that harbor a 

CA-MRSA infection.  

Kock R, Dtsch Arztebl Int 2011 



 



 



 

de Kraker, PLoS Med 11 Oct 2011 



Marcos JAC 2011 



 The proportion of gram negative isolates increased 

◦ 44% to 53%, P = 0.006 

 Gram positives decreased  

◦ 49% to 45%, P = 0.045 

 Significant in community onset infections  

 Gram negative pathogens were most prevalent amongst the elderly (53% in the ≥70 years 

age group, P <0.0001 vs 41% in the ≥20 to <70 years age group), attributable to an age-

dependent increase in Escherichia coli infections and a decrease in Staphylococcus aureus 

infections (P<0.0001 for both).  

Aung, Commun Dis Intell 2012 Dec 



Colonisation  

at hospital admission n = 5378 

MRSA 140 (2.6%) 

ESBL+  

   E. coli 

   K. pneumoniae 

   Proteus/Morganella  

   Serratia 

779 (14.5%) 

646 

86 

39 

8 

CRE 

   E. coli 

   K. pneumoniae 

96 (1.8%) 

19 

77 



 

Quezada AAC 2012 



 

Huang, PLOS one 2011 



Collins, JHI 2011 

Scotland challenges the UK.. 

Targeted vs Universal  

1-month period: 7 cases missed using targeted 
S&D approach. Detection of these additional 
pts: lab costs £20,000 / 4200 neg screens 



Table 2. Multivariable model of risk factors for patients with an always or intermittently colonized compared to a never colonized nasal 

MRSA carriage pattern at 30 days. 

Gupta K, Martinello RA, Young M, Strymish J, et al. (2013) MRSA Nasal Carriage Patterns and the Subsequent Risk of Conversion between 
Patterns, Infection, and Death. PLoS ONE 8(1): e53674. doi:10.1371/journal.pone.0053674 
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0053674 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0053674


Tacconelli,  CID 2004 



Bode et al., NEJM 2010 



Ammerlaan et al., JAC in press 
Ammerlaan HS, JAC 2011 



 

1. MRSA nasal screening  

upon admission 

1. Contact isolation 

2. Hand hygiene 

3. Cultural campaign 

4. Outcome measures 

 

Awad, ICHE, 2009 
Thompson, AJIC 2013 Jan 



Tacconelli, Lancet Infect Dis, 2009 

 Type of tests 

Molecular vs Nothing 

 



 Type of tests 

Molecular vs Cultures 

Tacconelli, Lancet Infect Dis, 2009 

 



Tacconelli, Clin Infect D is 2003 

 



 

Chtnis ICHE 2012 



 

Climo, NEJM 2013 Feb 
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HH 
HCWs 

Education 

Periodic 

surveillance 

Contact 

precaution 
Cohort  

 Low prevalence setting 



ASC Isolation room 

Antimicrobial 

stewardship 

 

HCWs 

screening 

 High prevalence setting 



Tacconelli, Journal of Antimicrobial Chemotherapy (2008) 61, 26–38 

Systematic review and meta-analysis  

Antibiotics and MRSA 



Tacconelli, Antimicr Agents Chemoth, 2009 



 Interrupted time-series 
analysis 

 Staff education 
 IC measures 
 Environmental cleaning 
 Local guidelines (pocket-size 

antibiotic guide) on empirical 
treatment of common 
infections  

 No formal restriction 
(pharmacist phone call) 
 
 

Valiquette, CID 2007 



Rahal, JAMA 1998 



 An abrupt and persistent 30% 
increase in the rate of 
nosocomial infections was 
detected at a university teaching 
hospital after a prolonged period 
with a relatively constant 
nosocomial infection rate. 

 The apparent outbreak began during 
the same month that an antibiotic 
stewardship program was started. 

Calfee, J hosp infect 2003 



 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)].  

Gasch, JAC Feb 2013 



 

Tacconelli E, JAC,  2004 



Vancomycin, MIC and mortality 

Sakoulas et al. J Clin Microb 2004 Moise-Broder et al. CID 2004 

Gould I. Int J Ant Ag 2008 

P=0.01 P=0.004 



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 



Disease Journal / Year Results 

BSI Gram+ LID / 2008 

IJAA / 2010 

L > V 

L = V 

BSI S. aureus JAC / 2005 L = V 

Pneumonia Gram + LID / 2008 

IJAA / 2010 

L = V 

L = V 

Pneumonia MRSA CCM / 2010 L = V 

SSI Gram + LID / 2008 

IJAA / 2010 

L > V 

L > V 

SSI MRSA AJS / 2009 

CRMS / 2010 

CRMS / 2010 [2] 

L = V 

L = V 

L > V 

Asking the Right Clinical Question 

Linezolid versus Vancomycin 



Wunderink, CID 2012 



 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 



Smith, Intern J Antimicrobiol Agents, 2008 



Esterly, JAC 2012 



 According to a non-randomised trial, colistin was less effective and safe than betalactams in 
different infections caused by MDR-GNB 

◦ Groups were not comparable  

 patients in the colistin group were elders,  

 coming from healthcare facilities 

 with ventilator-associated support  

 receiving inappropriate empiric treatment  

 In contrast, other non-randomised studies concluded that colistin has similar efficacy and 
security compared to betalactams  

 In a systematic review on KPC, monotherapy with polymyxins was associated with poor 
response rates, whereas combination therapy gave more promising results 

 

Paul, JAC 2010; Falagas, IJAA 2010; Kallel, Int Care Med 2007; 
Hirsch and Tam, JAC 2010  



 In vitro activity against MDR Enterobacteriaceae, including a high proportion of P. 

aeruginosa 

 Clinical experience is lacking 

 The activity of fosfomycin was evaluated against 68 KPC-producing K pneumoniae 
isolates, 23 of which were nonsusceptible to tigecycline and/or colistin. 

 The susceptibility rates were 93% for the overall group 

◦ 87% for the group nonsusceptible to tigecycline and/or colistin 

◦ 83% for the extremely drugresistant subgroup that was nonsusceptible to 

tigecycline and/or colistin.  

 Clinical correlation of this in vitro study is needed 

The case of fosfomycin 

Endimiani, AAC 2010 



 Clinical experience with carbapenem-resistant strains is limited 

 A recent review gathered data from 15 publications on the treatment of 55 

patients with KPC-related infections. A favorable outcome was achieved in 5 of 

7 patients treated with tigecycline 

 Clinical failures have been reported  

 Primary BSI and UTI present a challenge for the use of tigecycline 

 

 

The case of tygecicline 

Hirsch, JAC 2010; Anthony, CID 2008 



Tasina, LID 2012 

 
 

What is the evidence for the treatment of infections due to MDR-GN?  
The case of tygecicline 

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) 



 Clinical data on the treatment of KPC infections are very limited and consist mainly of small 

case series and brief reports. 

 A total of 15 studies/reports containing 55 unique patient cases 

 Treatment with:  

◦ Aminoglycosides 75%, Polymyxin combinations 73% 

◦ Tigecycline 71% 

 appeared to have higher success rates 

 In contrast: 

◦ Carbapenem 40%, Polymyxin 14% monotherapy  

had much lower associated success rates 

 

Hirsch, JAC 2010 

The case of KPC infections 



 Carbapenems are occasionally used in combination with colistin 

 The rationales include  

◦ low level resistance to carbapenems  

◦ reports on inhibitory effects of carbapenem in‐vitro despite increased MICs 

◦ synergism studies  

◦ lack of other effective treatments. 

 Some in‐vitro studies indicate synergism between colistin and carbapenems for 

colistin‐susceptible‐ carbapenem resistant 



 In a more recent study, the checkerboard technique was used to test for synergistic activity of 

various combinations of anti-pseudomonal agents  

◦ ceftazidime-tobramycin, 

◦ piperacillin-tazobactam-tobramycin 

◦ imipenem-tobramycin 

◦ imipenem-isepamycin 

◦ imipenem-ciprofloxacin 

◦ ciprofloxacin-tobramycin 

 Ceftazidime-tobramycin and piperacillin-tazobactam-tobramycin combinations were associated 

with the highest ratios of synergy 

 Antagonism was not observed in any of the combinations 

Dundar, Yonsei Med J 2010 



 Data in the literature on combined therapeutic regimens with 

rifampicin are limited and refer mostly to uncontrolled studies 

 The real clinical benefit of using rifampicin-containing therapies for 

the treatment of MDR-GN bacteria in terms of clinical outcome and 

survival rates still needs to be assessed 

Drapeau, Int J Antim Ag, 2010 


