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The good old days

“The dread (of) infections that used to rage 
through the whole communities is muted…

Their retreat has been rapid since the advent 
of antibiotics and new vaccines after World 
War II…”

New York Times report (July 1971)





• ECDC Director, Dr. Marc Sprenger : “The data 
show that carbapenem-resistant infections are 
increasing in numbers and geographic spread...”

• The proportion of Klebsiella pneumoniae
bloodstream infections that is resistant to the 
carbapenems has increased between 2009 and 
2012.
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Carbapenemase resistance in 

Enterobacteriaceae

• Enterobacteriaceae are common healthcare pathogens

• Cause life threatening infections especially in high risk 

patients within hospitals

– Including transplant, oncology and intensive care patients

• Worldwide spread of extended spectrum beta-

lactamase producing strains since 2000

• Carbapenems are essential for empiric and therapeutic 

treatment

– Carbapenemase producing strains render treatment 

ineffective



Class A carbapenemases (KPC)



Class D carbapenemases

• Produce enzymes of the OXA-48 type

• Reported mainly from E. coli and Klebsiella 
pneumoniae

• Most difficult to identify and prevalence may 
be underestimated

– Not inhibited by EDTA or clavulanic acid



OXA-48







OXA-48 management

• Hydrolise carbapenems weakly but may 
incorporate ESBL and permeability defects

• Efficacy of carbapenems to treat infections 
with Class D carbapenemases with low level 
resistance remains debatable

– Treatment failure with imipenem reported

• Due to variable resistance, treatment usually 
needs to be done on case by case basis.



• A new serious concern is the emergence and 
spread of carbapenem-resistant Acinetobacter
species, which is above 25% in eight of 18 
countries reporting data. 

• This indicates even more seriously limited 
options for treatment of patients with 
Acinetobacter infections.
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A return to the post-antibiotic era?



Acinetobacter baumanii

 Transmissible organism with prolonged 
environmental survival 
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Acinetobacter baumanii

 Transmissible organism with prolonged 
environmental survival 

 Significant mortality & morbidity
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Impact on mortality

• Systematic review of matched case-control and cohort 
studies.

• Six matched case-control studies included.

• Attributable mortality of patients with AB infection 
increased by:

– 7.8% to 23% in hospital wards

– 10% to 43%, in intensive care. 

• “Although definitive statements about the mortality 
attributable to the acquisition of A. baumannii cannot be 
made from the available studies because of their 
methodological heterogeneity, the reviewed data suggest 
that infection with or acquisition of A. baumannii seems 
to be associated with increased mortality”

Falagas ME, Bliziotis IA, Siempos II. Crit Care. 2006



Acinetobacter baumanii

 Transmissible organism with prolonged 
environmental survival 

 Significant mortality & morbidity

 Rapid development of resistance
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• Genome sequencing of the French epidemic strain AYE
• Identified 52 genes associated with resistance, 

– including 17 genes not previously described in A. baumannii.

• 86% of resistance genes were clustered in a “resistance 
island”
– Built through the insertion of broad host-range mobile genetic 

elements originating from Pseudomonas, Salmonella, and 
Escherichia.

– Similar structure in the genome of susceptible strain SDF, 
exhibiting mobility-associated genes but no resistance markers.

– Specific hotspot of genomic instability in the A. baumannii
genome
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• Identification of several putative resistance genes 
despite not exhibiting the associated phenotype

– maintenance of spare copies of ‘‘ready-to-optimize’’ 
resistance genes, perhaps selected by exposure to 
sub-inhibitory levels of the drug in the environment,

• Ability to ‘‘switch’’ its genomic structure when 
under antibacterial pressure, 

– such as in hospital intensive care units.
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Acinetobacter baumanii

 Transmissible organism with prolonged 
environmental survival 

 Significant mortality & morbidity

 Rapid development of resistance

 Increasing global epidemiology
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Perez F et al. Antimicrob. Agents Chemother. 

2007;51:3471-3484

Carbapenem resistance in A. baumanii

(MYSTIC study 2004)



• Effective 
spread of 
clones 
between 
different 
countries and 
often widely 
distant regions



Acinetobacter baumanii

 Transmissible organism with prolonged 
environmental survival 

 Significant mortality & morbidity

 Rapid development of resistance

 Increasing global epidemiology

 Challenges in instituting effective treatment

– extensive multi-resistance

– toxicity of  therapeutic options
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Malta isolates: resistance profiles
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Therapeutic options

• Colistin

– Often the only realistic therapeutic option

– Highly active against A. baumannii

• including carbapenem resistant strains. 

– However, heteroresistance has been described 
and has been associated with clinical failure. 

• Patients who had prior receipt of colistin were more 
likely to have heteroresistant strains

– Biggest limitation is nephrotoxicity
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• 43% patients developed nephrotoxicity

– RIFLE criteria: Risk (13%), Injury (17%), or Failure 
(13%)

• Independent predictors for nephrotoxicity

– colistin dose of ≥5.0 mg/kg per day of IBW (OR = 
23.41)

– receipt of concomitant rifampin (OR = 3.81)

– coadministration of ≥3 concomitant nephrotoxins
(OR = 6.80)
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Acinetobacter baumanii

 Transmissible organism with prolonged 
environmental survival 

 Significant mortality & morbidity

 Rapid development of resistance

 Increasing global epidemiology

 Challenges in instituting effective treatment

– extensive multi-resistance

– toxicity of  therapeutic options
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Prevention of MDR-AB

ENDEMIC SETTINGS: 
• Implementation of hand hygiene programme and 

contact precaution; 
• Implementation of education programme and 

antibiotic stewardship should be added in a 
multifaceted approach. 

EPIDEMIC SETTINGS: 
• Implementation of hand hygiene programme, 

contact precaution, and isolation room; 
• Implementation of environmental cleaning 

should be added in a multifaceted approach.



Acinetobacter baumanii control 

is not impossible
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St. Luke’s Hospital

November 2007 

Mater Dei Hospital



Acinetobacter baumanii ICU cases: 

(2000 – 12)
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Carbapenem consumption 

DDD/100BD
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Acinetobacter baumanii & MRSA 

bacteraemia epidemiology (ICU MDH)
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CRAB & MRSA bacteraemia 

epidemiology (ICU MDH)
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• MRSA screening & decolonisation
• Chlorhexidine daily baths for all ICU patients



Possible confounders
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• Prevalence of ACBA-BSIs decreased from 4.6% to 
0.6% (P<0.001; OR: 7.6) 

• Incidence of ACBA-BSIs decreased from 7.8 to 1.25 
per 100 admissions (85% reduction)
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Conclusions

• Multiresistant Gram negatives genuinely 
threaten to take us back to the pre-antibiotic 
era
– Especially in nosocomial Klebsiella pneumoniae

and Acinetobacter baumanii

• Few new antibiotics on the horizon
– B-lactamase inhibitor NXL104 shows some 

promise

• The key is infection prevention & control
– You don’t need to be perfect to get success



Thank you


