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Why the fuss? 

“CRE are nightmare bacteria.” 
Dr Tom Frieden, CDC Director 

“If we don't take action, then we may all be back 

in an almost 19th Century environment where 

infections kill us as a result of routine operations.” 
Dame Sally Davies, CMO 

“If we fail to act, we are looking at an almost 

unthinkable scenario where antibiotics no longer 

work and we are cast back into the dark ages of 

medicine where treatable infections and injuries 

will kill once again.” 
David Cameron, Prime Minister 



Rising threat from MDR-GNR 

% of all HAI caused by GNRs. 

Hidron et al. Infect Control Hosp Epidemiol 2008;29:966-1011. 

Peleg & Hooper. N Engl J Med 2010;362:1804-1813. 

% of ICU HAI caused by GNRs. 

Non-fermenters Acinetobacter baumannii 

Pseudomonas aeruginosa 

Stenotrophomonas maltophilia 

Enterobacteriaceae Klebsiella pneumoniae 

Escherichia coli 

Enterobacter cloacae 



What’s the fuss? Resistance  

 



Enterobacteriaceae Non fermenters 

Organism AmpC / ESBL CPE A. baumannii 

Attributable 

mortality 
Moderate Massive (>50%) Minimal 

Shorr et al. Crit Care Med 2009;37:1463-1469. 

Patel et al. Iinfect Control Hosp Epidemiol 2008;29:1099-1106. 

Why the fuss? Mortality 



Why the fuss? Rapid spread 

Rapid 
spread 

Clonal 
expansion 

GI 
carriage 

Horizontal 
gene 

transfer 





Acronym minefield 

MDR-GNR 

MDR-GNB 
CRO 

CRE 

CPE 

CPE 

CPC 

CRC 

CRAB 

ESBL 

KPC 



What are CRE? 
Carbapenem-resistant Enterobacteriaceae (CRE) – 

Enterobacteriaceae that are resistant to carbapenems by any 

mechanism. 

 

Carbapenemase-producing Enterobacteriaceae (CPE) – 

Enterobacteriaceae that are resistant to carbapenems by means of an 

acquired carbapenemase. 

CRE 

CPE 



When CRE is not CPE 

Courtesy of Dr Katie Hopkins, PHE. 

Carbapenem MIC 

N 

0.5                              16 

Wild-type Carbapenemase 

ESBL / AmpC + porin loss 

or true carbapenemase ? 



Drew et al.  J Hosp Infect 2013;84:300-304. 

Distinguishing CRE from CPE 

CPE 
 

29% 

AmpC / ESBL 
combined with 
impermability 
79% 

Breakdown of 24 
CRE isolates 
identified at Alder 
Hey, Sept 2011 – 
Aug 2012 



Understanding the enemy 

Pathogen CPE1 MRSA VRE C. difficile 

Resistance +++ + + +/- 

Resistance genes Multiple Single Single n/a 

Species Multiple Single Single Single 

HA vs CA HA & CA HA HA HA 

At-risk pts All Unwell Unwell Old 

Decolonisation No Yes No No 

Virulence +++ ++ +/- + 

Environment +/- + ++ +++ 

1. Carbapenem-resistant Enterobacteriaceae. 
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NHSN / NNIS data; MMWR 2013;62:165-170. 

CRE in the USA 



Lin et al. Clin Infect Dis 2013;57:1246-1252. 
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Invasive CRKP isolates (EARS-Net) 

2009 2010 

2011 2012 

2009 2010 

2011 2012 



ECDC EARS-Net  
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Emergence of CPE in the UK 

PHE ARMRL, 24/01/14 

Courtosy of Dr Neil Woodford 



CPE in the UK 



How do we prevent a disaster 
• We need to know who is a carrier of 

CRE 

• We need to safely manage the 

carriers to prevent cross infection to 

others 

• We need a coordinated approach for 

information between patients and 

other healthcare providers 

• We need to educate healthcare staff 

about the dangers of CRE 

• We need to educate the public, 

especially around antimicrobial use… 

 

http://www.google.co.uk/url?q=http://juara.biz/mobile-home-doors-replacement/replacement-doors-and-windows-pony-door-equestrian-240748/&sa=U&ei=GxjNU-38JOXA7AaZ_4DYBw&ved=0CCYQ9QEwCDgU&usg=AFQjCNEiglVSF4sRKtAWne50W5vRKQ2cZA
http://www.google.co.uk/url?q=http://www.horsebreedsinfo.com/&sa=U&ei=LxjNU5n4JYuA7Qa8i4HQAw&ved=0CBoQ9QEwAg&usg=AFQjCNG0ccJCth6uQ_Tly2bz6rpg1vEV2w
http://www.google.co.uk/url?q=http://commons.wikimedia.org/wiki/File:Bolt_lock.jpg&sa=U&ei=WBjNU5iLErHG7Abt44H4BA&ved=0CC4Q9QEwDA&usg=AFQjCNHeCiXEMOCvOtHggGLS0ybBlu35Iw


Identification and Screening 

• All inpatients should be assessed for risk of CRE 

Carriage 

• Initial assessment by admitting clinician using 

the questions on care pathway 

• Nurse to screen patients identified as at risk 

• No need to isolate pending results unless 

previously known positive or high index of 

suspicion. 

 



Who do I screen? 

PHE CPE Toolkit screening triggers:  

a)an inpatient in a hospital abroad, or 

b)an inpatient in a UK hospital which has problems 

with spread of CPE (if known), or  

c)a ‘previously’ positive case. 

Also consider screening admissions to high-

risk units such as ICU, and patients who live 

overseas.   



How do I screen? 

• Rectal swab is the best sample 

– Insert no more than 2cm into rectum 

– Twist gently and withdraw 

– Want to see faeces on swab. 

• Patient education as to why this is needed in 

order to overcome taboos 

• Avoid rectal swabs in children and those with 

low platelets. 

• Alternate specimen is faeces but have to wait for 

the patient to ‘go’ 

 



Rectal 
swab 

Agar 
plate 

AST 
MADLDI-
TOF MS 

WGS NAAT 

NAAT 

How do I screen? 

NAAT = nucleic acid amplification techniques 

AST = antimicrobial susceptibility testing 

MALDI-TOF = Matrix-assisted laser desorption /ionization – time of flight mass spectrometry 

WGS = whole genome sequencing 



Before you throw away the agar plates… 

Molecular diagnostics are great but: 

 

• but do not deal with changing epidemiology; struggle with 

target variability;  

• are expensive;  

• rely on validation of carriage sites;  

• do not tell you about phenotypic susceptibility; 

• have a limit of detection often around a couple of logs;  

• and need to manage shared resistance genes between 

species, especially for MDR-GNR 

See further details in talk by Dr Dan Diekema 

http://www.micro-blog.info/2014/04/shea-2014-spring-conference-out-with-contact-precautions-in-with-faecal-transplantation/


Initial Management when a patient 

is flagged as CRE positive  

 

• Assess for increased cross infection risk  

• Move to side room for isolation 

• Screen all invasive sites as advised by IPCT 

• Collect list of contacts for screening 

• Ensure guidance sheet is available outside room 

for staff 

• Give the patient an information sheet / leaflet 

 



Risk Assessment for CRE 

carriage significance 

• Do they have any invasive sites? 

• Do they need intensive or high dependency care? 

• Do they have loose stool? 

• Do they have long term care needs? 

• If yes, the patient may present a higher risk for 

cross infection to others! 



Strict Source Isolation 

• Confirmed patients with a CRE take high priority 

for single room 

• Patients with multiple risk factors for CRE 

spread MUST be isolated 

• Isolation room should have an en suite toilet and 

shower 

• If no room available discuss with IPCT 

– Own commode 

• No unnecessary equipment in room (including your 

mobile phone!) 

• Nothing out without thorough disinfection 

 



Personal Protective Equipment 
• Aim to reduce contamination from patient to others via the 

healthcare worker 

• Scrub suits may be recommended for prolonged close care. 

• Full length blue gowns with gloves 

– Masks not required 

– Use disposable apron over the top of the gown 

– Change apron and gloves as tasks require 

• Clean hands and put gown and gloves on outside room 

• Remove gown and gloves just before leaving room and wash 

hands 

• Decontaminate hands with alcohol after leaving the room 



Hand Hygiene 

• Wash hands if physically 

soiled or after dealing with 

poo! 

• If you wash – make sure 

you dry! 

• Alcohol hand rub is 

recommended as a very 

effective means of killing 

Gram negative bacteria 

 

Unwashed 

Washed, not dried 



Further Screening 

• New positive patients should have a rectal screen and 

samples from sterile sites 

• Known positives should be screen periodically  

• Patient contacts of a known CRE patient should be 

screened weekly for 4 weeks or until discharged 

• Other patients should be screened on advice of IPCT 

• Patients with CRE are unlikely to clear the organism so 

repeated screening may be unhelpful. 

• Screening should be determined by risk assessment on 

an individual basis as advised by the IPCT 



Treatment for CRE 

• Unlikely to clear the organism so any treatment should be 
based on clinical need 

• Avoid antibiotics unless clinically indicated 

• Always used under guidance from a microbiologist 

• ‘Combination therapy’ may be used in pan-resistant infection 

• Skin decolonisation with chlorhexidine based soaps are  
recommended to protect invasive devices 

• Appropriate dressings should be used to contain exudating 
wounds or devices 

• Closed systems for intubation or drainage should be used 
where possible 

• Consider bowel management systems as appropriate 



Environmental decontamination 

• The room must be kept clean 

• Minimise unnecessary clutter 

• Clean room a minimum of twice a day using a 

chlorine based disinfectant  

• All equipment must be cleaned before leaving 

the room 

• Terminal clean should be completed with a 

hydrogen peroxide vapor process e.g. Bioquell 

arranged through the IPCT 

 



Patient movement - inpatient 
• Information is key 

• Inform IPCT of any planned movements a.s.a.p. 

• Ensure all relevant departments are notified in 

advance 

• If going to another department 

– Wash patient with CHG soap 

– Clean the bed and change bed linen 

– Decontaminate the room whilst patient absent 

• Ensure receiving department is cleaned when 

procedure is complete 

 

 



Patient movement - discharge 

• Communicate with: 

– Receiving institution 

– GP  

– PHE 

– Other healthcare providers 

• Usually coordinated by IPCT 

• Talk to the patient, and arm them with 

appropriate leaflets / info 

 



Key questions 

• Which interventions work? 

• Are they different for Enterobacteriaceae and non-fermenters? 

(Probably, given their epidemiology.) 

• What is the prevalence of CPE in the UK? 

• How much do we believe a single negative screen? 

• Do we need rapid molecular diagnostics? 

• What is the duration of colonisation? 

• Are there decolonisation strategies other than (virtually non) 

‘selective decontamination’ using abx? 

 



Conclusions 

• This is a new an evolving problem 

• Recognition of patient carriers is vital 

• Appropriate management of identified 

carriers is crucial 

• Information may change in time if we see 

more cases in the UK 

• Important to try and stay up to date and 

carry on with safe infection prevention 

precautions… 
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