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MDR organisms in the healthcare setting: from 

ESKAPE to ESCAPE 

 
• We are currently facing new microbiological, 

infection control and clinical issues, and the 

epidemiologic variations observed in the last 

years highlighted the need of a change from the 

initial proposed acronym: 

  

• “ESKAPE”                             “ESCAPE” 

E. faecium           E. faecium 

S. aureus           S. aureus  

K. pneumoniae                 C. difficile 

A. baumannii          A. baumannii  

P. aeruginosa         P. aeruginosa 

Enterobacter species           Enterobacteriaceae  





Iredell J et al. BMJ 2015; 351: h6420  



CDC: Action needed now to halt spread 

of deadly bacteria 

“CRE are nightmare bacteria.  Our strongest antibiotics 

don’t work and patients are left with potentially 

untreatable infections,” said CDC Director Tom Frieden, 

M.D., M.P.H.   

“Doctors, hospital leaders, and public health, must work 

together now to implement CDC’s “detect and protect” 

strategy and stop these infections from spreading.” 

 

CDC 2013, media release 



Determinants of Carbapenem-Resistance 

Patel JB et al. Clin Microb Newsletter 2009; 

31:55-62 



Epidemiology of Carbapenem-Resistance 

Munoz-Price LS et al. Lancet Infect Dis 2013; 13: 

785-96 



Carbapenemases other than KPC 

• SME (class A)  restricted to the chromosome of Serratia marcescens; 

does not hydrolize ceftazidime; 

• Metallo-beta-lactamases (MBLs), or class B beta-lactamases, such as 

NDM (New Delhi metallo-beta-lactamase), VIM (Verona Integron 

Mediated MBL), and IMP (initially found in imipenem-resistant S 

marcescens) potent carbapenemases and cephalosporinases. They do 

not hydrolize the monobactam aztreonam. 

• OXA-48 enzyme (class D), difficult to detect mechanism of resistance; 

relative inactivity against cephalosporins. 

 

 



Nordmann P et al.  

Emerg Infect Dis 2011; 17 



Euro Surveill 2013; 18:46 





Patel G et al. Expert Rev Anti  

Infect Ther 2011; 9: 555–570 



An economic analysis of the 

 Chicago Antimicrobial Resistant Project 
dataset: 

 
188 / 1391 patients (13.5%) with ARI 

Hospital and Societal Costs of 
Antimicrobial-Resistant Infections (ARIs) 

Medical costs 
attributable to ARI 

$18,588 - $29,069 / patient 

Excess LOS 6.4 – 12.7 days 

Attributable mortality 6.5% 

Societal costs $10.7 - $15.0 million 

Roberts RR et al. Clin Infect Dis 2009;49:1175-84. 











• Less surgery for the risk of AMR 

- Caesarean sections contribute about 2% to world GDP 

- Joint replacements add about 0.65% 

- Organ transplant add about 0.1% 

 

• These are just a small number of the areas in modern 

medicine that risk being undermined if we do not have 

effective antibiotics in the future 

 

• Concerns for international travels less trade 

affecting mainly developping countries 



Rubenstein LS et 

al. Lancet 2016; 

388: 1202-14 


