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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

¢ 9

% of all HAI caused by GNRs. % of ICU HAI caused by GNRs.

Enterobacteriaceae Klebsiella pneumoniae
Escherichia coli
Enterobacter cloacae

Hidron et al. Infect Control Hosp Epidemiol 2008;29:966-1011.
Peleg & Hooper. N Engl J Med 2010;362:1804-1813.



What’ s the fuss? Resistance
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Staphylococcus
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Organism ) Ak, - Amikacin

k.P - Klebziella pneumoniae AMP - Ampicillin
ALG - Augmentin
CAL - Ceftazidime
COL - Coligtin
CP - Ciprofloxacin
CPD - Cefpodaxime
M - Cefurosime
ERT - Ertapenem
GEM - Gentamicin
MER - Meropenem
TAZ - PipdT azobactam
TGLC - Tigecyclne
TRI - Trimethoprim
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Why the fuss? Mortality

Enterobacteriaceae Non fermenters
Organism AmpC / ESBL CPE A. baumannii
Attributable Mod M . 50 Minimal
mortality oderate assive (>50%) Inima

Shorr et al. Crit Care Med 2009;37:1463-1469.
Patel et al. linfect Control Hosp Epidemiol 2008;29:1099-1106.



Why the fuss? Rapid spread
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Acronym minefield

CPC

CPE MDR-GNR

CRO
ESBL MDR-GNB

CRE CRC
CPE

KPC CRAB



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 i1s not CPE

Wild-type Carbapenemase

ESBL / AmpC + porin loss

N or true carbapenemase ?

0.5 16 Carbapenem MIC

Courtesy of Dr Katie Hopkins, PHE.



Distinguishing CRE from CPE

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

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



Understanding the enemy

Pathogen C. difficile
Resistance +++
Resistance genes Multiple

Species Multiple

HAvs CA HA & CA
At-risk pts All
Decolonisation No
Virulence +++

Environment +/-

1. Carbapenem-resistant Enterobacteriaceae.



CRE In the USA
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CRE In LTACs, USA
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Lin et al. Clin Infect Dis 2013;57:1246-1252.



Invasive CRKP Isolates (EARS-Net)
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Invasive CRKP trends
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Emergence of CPE in the UK
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CPE In the UK
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CC: Director af Nursing
Msedical Director
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e e o Acute trust toolkit for the early def
Re: Adgressi , management and control of

the infection risk from
other tant i

carbapenemase-producing
Enterobacteriaceae

‘We are taking the unusual step of writing directly to you to ask for your es
address the risk posed to trusts and other healthcare organisations by
Entercbacteriaceas  and  other carbapenem-resistant organisms.
Entercbacteriaceas represent one of the mest serious emerging infectic
currently face, and the fallure to control their spread now, while we stll
have substantial human health and financial consequences. Infections c:
extremely difficult to treat as they are resistant to carbapenems, which
antibiotics. Management of these infections is not only more difficult. affe A
also significantly more costly for the healthcare system.

In order to minimise the wide spread of these multidrug-resistant infect
be grateful if you could ensure, as a matter of highest priority and urgenc:
nationsl ‘Acuse must wolkit for the early derection, mana
i
5 nto

Trust.

Additionally. to ensure that trusts are fully informed about the nesd to ad
the toolkit. next week MHS England will be circulating a Stage 2 A
*Addressing rising trends and outbreaks in

resources and information that will support you in addressing the issue
included in the "Key Information” appended to this letter.

These infections are already causing national concem due to the ob:
mumbers of infections, outbreaks and clusters. Public Health Eng|
Resistance and Healtheare Associated Infection Reference Unit has
producing organisms since 2000 and is seeing year-on-year increases
confiming up to 25 positive samples per week that have been submitt]
wvoluntary basis. PHE will continue to monitor the situation nationally and
trusts avadable to professional colleagues and the public, including thrd
national efforts to address the public health threat.

" Acute trust toolkit for the arly detection, management and control of ca
Emercbac(enaceae available at
hpa.org

pEHPAwehSiang

NHS

England

Patient

+ Safety
Alert

Addressing rising trends and
outbreaks in carbapenemase-

producing Enterobacteriaceae
6% March 2014

lert reberence number. NHS/PSARE201 4004 Actions

et stage: Two - Resauces

Enteschacteraceae are a large family of bacteria tht umssly live barmlessy
in the gue of all humans and animals, but, in the weong place, can cause
sericus infections. Worldwide, a small but increasing number of strains

of enterchacteriaceas have become resstant to carbaperem anthictio,
which have been defined by WHO &5 oritically important antibiotics
Carbapenemases s enzymes made by some strans of thess bactera,
wihich allow them to destroy carbapenem antibiotics and cause resistance
Increasing trends in sporadic infections, dusters and cutbneaks of
carbapenemase-produsing Emerchacteriscese (CPE) have been chsened
in a number of NHS trusts in England. There i a high risk of this problem
becoming mane widespread unlem eay and decisie action & taken

by Trusts. These bacteria represent & significant challenge in terms of
prevention, treatment and conral. inadequate messwses to prevent and
control transmission can have serious consequences for both patients,

wihe may require meare comples treatment to manage ther infaction, and
hespitaks in tenms of ward dlasures and protracted patient stays. As a result
of the escalating problem, Public Health England (FHE) is providing nationa)
suppert for ongoing eforts o control and reere riing trends with the
aim of minimising marticity and preverting further cutbepsis. Because the
PHE resourres are now availsble NHE England has been able to proceed to
imuiing a Stage 2 alert without a previous Stage 1 alert

Chief Executives of
MNHS trusts and
foundation trusts
providing acute care
and independent
nospitals.

Who:

When: To commence

immediately and
completed by
30 June 2014

& Bring this alert to the notice of the

Director for Infection Prevention and
Conteol (DIPC) and infection contrel
stadf b instigate the developement
of the board level CPE management
PHE have recently published a toclkit for acute trusts to assist them with plan
the sarly detection, mansgement and ool of catspenemase- produsding
Entercbacieraceas. A key aspect of the control measures i to take special &
precautions for patients necently treated in countries known 1o hawe high
Ieveks of CPE or in UK hospitals with recent clusters or cutbreaks of CPE.
This abert is to bring this significant infection prevention and control
challenge to the attertion of the NS and to signpost the tookkit develaped
ta supgart the MHS in both cortroling exsting transmissicn problers snd
presenting further spread.

The toclkit along with "UK Standeds for Microbickogy Investigetions
Laboratary Detection and Reporting of Bacteria with Carbapenem:
{Carbapenemase=)' can be found at:
web &HPAwehStandard

n discussion with relevant clinical
exnperts establish if there are / have
been cases of CPE in the argariation

risk of such an incdert J cuthnesk
ceeurring.
& in the light of the local stustion the
irfection Prevention and Contral
Committee to plan for local adaption
and dissemination of the Aoute
Trust CPE toodkit 1o influence clinical
practice. This will include advising
front ine staff of the Eue and the
Trust’s plans for sddeessing CPE.

HPdwweb €413
BSAC artibiotic susceptiniity testing guidance & swaiable at

wevewebisac, cog.ukhwp-cantentupload s 2012/ 0LAST testing-and-Feparting
guicance-1-Final pdf

Implementation adice on the tooklkit can be cbtained from kocal PHE
Centres: www.gov uilkgovernment/publications/phe-centre-addresses-and
phane-mumbersiphe-locakanc-region acoetact-detais

Note: This alert is being sent to

GPs for information
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I i ongland.nha. LiGTERtingRE nEsants

Patient Safety | Domain 5
www.england nhs uk/patientsafety
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G NS England Mach 20714



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

ldentification 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 | 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 | 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’



How do | screen?  Reca

swab

Agar
olate NAAT

MADLDI-
AST TOE MS WGS NAAT

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 variabllity;

e 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

DOt
DO t
DO t
DO t

carriage significance

ney have any invasive sites?
ney need intensive or high dependency care?
ney have loose stool?

ney have long term care needs?

f 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
solled 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
hydrogen peroxide va
arranged through the

be completed with a
Dor process e.g. Bioquell

PCT



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:
— Recelving institution
- GP
— PHE
— Other healthcare providers
* Usually coordinated by IPCT

» Talk to the patient, and arm them with
appropriate leaflets / info



Key guestions

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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