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Surgery
Invasive devices
Intubation and Ventilation
Chemotherapy
Immune-suppression
Antibiotics
Hospital – acquired infections



How bad is the problem of resistance?



We have caused this problem





7 Deadly Antibiotic Resistant Bacteria
1. CRE - carbapenem-resistant Enterobacteriaceae
2. MRSA - meticillin-resistant Staphylococcus aureus
3. Penicillin resistant Streptococcus pneumoniae
4. ESBL - producing Gram negatives
5. VRE – vancomycin resistant Enterococci
6. MDR – Pseudomonas aeruginosa
7. MDR – Acinteobacter spp



What are CREs?
• Carbapenem Resistant Enterobacteriaceae

• They are highly antibiotic resistant Gram negatives to all 
classes of antibiotics except Colistin/Tigecycline

• They normally live in the gut 

• Klebsiella, E coli, Enterobacter, Serratia, Citrobacter



What are carbapenems?
• Meropenem

• Ertapenem

• Imipenem

• Doripenem





Names of CROs
• CRO – carbapenem - resistant organism
• CRE – carbapenem - resistant Enterobacteriaceae
• CPO – carbapenamase - producing organism
• CPE – carbapenamase - producing Enterobacteriaceae

• NDM- New Delhi metallo-beta-lactamase
• KPC – Klebsiella producing carbapenamase











What did Israel learn about CROs?
• The organism spread through the healthcare system 

really QUICKLY

• Long term care facilities e.g. rehab units were ‘reservoirs’ 
of the infection

• Control was achieved through really well co-ordinated 
infection control and public health measures













Countries with high known incidence
• India, Bangladesh, Pakistan
• Israel and the Gulf states
• Greece, Cyprus, Turkey, the Balkans
• Malta and North Africa
• Hotspots in UK and Ireland
• USA and South America
• China and South Korea



Who is at risk?
• Healthy patients do not usually get CRO infections

• Patients in hospitals, nursing homes and long term care 
facilities are most vulnerable

• Those with devices e.g. catheters, lines, on ventilators 
and those on long courses of antibiotics are at greatest 
risk



How do we tackle CROs?
• Be on the lookout for possible cases
• Screening
• Hand hygiene
• Isolation and contact precautions
• Contact tracing of other related cases
• Effective cleaning of equipment and the environment
• Careful antibiotic prescribing



Screening: How and Who?
How?
• Rectal swab (or faeces)
• Label  ‘CRO screen’
• 3 samples 48 hours apart
Who?
• Those patients who have been in a hospital abroad in the 

last 12 months
• From a UK hospital with a known CRO problem
• Previously known CRO positive
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How do we protect patients in the era?



• Follow strict contact precautions when looking after 
patients with resistant bacteria (gloves and aprons)

• Ideally dedicated rooms and equipment for affected 
patients.  (Some units also use dedicated staff) 

• Take out temporary medical devices e.g urinary catheters, 
CVP lines as soon as possible

• Prescribe antibiotics only if patients are infected
• Write antibiotic guidelines for your unit if you don’t have 

any










