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THE END OF
ANTIBIOTICS IS NIGH



What's the problem?

»

‘CRE are nightmare bacteria.
Dr Tom Frieden, CDC Director

1f 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, Chief Medical Officer

1f 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, UK

serious threat to public health and the economy. ”

@ “The rise of antibiotic-resistant bacteria, however, represents a
iﬁ‘ Barack Obama, President USA
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Universal or targeted approach?




Evidence-free zone



Guidelines # Policy






Acronym minefield

CPC

CPE MDR-GNR

CRO
ESBL MDR-GNB

CRE CRC
CPE

KPC CRAB



Risk assessment Patient placement

BBF spillage Resp hygiene
BBF exposure Linens
prevention Care equipment
& management

Care environment
Hand hygiene
PPE

Waste disposal

Safe use and
disposal of sharps

Asepsis: optimal use of invasive
devices; PVC, CVC, UC

Health Protection Scotland: http://www.documents.hps.scot.nhs.uk/hai/infection-control/ic-manual/ipcm-p-v2-3.pdf
Centres for Disease Control: http://www.cdc.gov/HAl/settings/outpatient/outpatient-care-gl-standared-precautions.html
UK Epic3: http://www.sciencedirect.com/science/article/pii/S0195670113600122

WHO: www.who.int/csr/resources/publications/EPR_AM2_E7.pdf

Safe Injection
practices
Safe lumbar Puncture

practices
Resuscitation safety
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Who do | screen?

UK 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.

4 ; ; " . N
Also consider screening admissions to high-

risk units such as ICU, and patients who live

KOVG ISeas. P



https://www.gov.uk/government/publications/carbapenemase-producing-enterobacteriaceae-early-detection-management-and-control-toolkit-for-acute-trusts

How do | screen?

= Rectal swab is the best sample
— Insert no more than 2cm into rectum
— Twist gently and withdraw
— ldeally want to see faeces on swab.

= Patient and staff education as to why this is
needed in order to overcome taboos




Does screening and isolation work?

All MDROs MRSA VRE ESBLs

Baseline trend — T — —

Hygiene intervention
step-change

Hygiene intervention
trend change l l

Screening step-change — - — —

Screening trend
change T

Rapid vs. conventional 3 3
step-change T T

Rapid vs. conventional
trend-change

Derde et al. Lancet Infect Dis 2014:14:31-39.
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Hand hygiene

40%

Median hand hygiene compliance
from 95 studies.

Erasmus et al. Infect Control Hosp Epidemiol 2010;31:283-294.
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Surface survival

<w-C. difficile

«t=Acinetobacter

Log (10) cfu / disc

==K, pneumoniae

Time / weeks

Otter & French. J Clin Microbiol 2009:47:205-207.



Surface survival — strain variation
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K. pneumoniae vs. E. coli

= K. pneumoniae seems to be more environmental than E. coli.1?

= Surface contamination on five standardized sites surrounding patients with ESBL-
producing Klebsiella spp. (n=48) or ESBL-producing E. coli (n=46).1

35 - P<0.001
‘ ‘ Risk factors for ESBL-E

307 contamination = ESBL-
5 25 = Klebsiella spp. KP, urinary catheter;
8 “E. col carbapenem therapy
= 20 - - €0 was protective.?
g 15 -
S P<0.001
¥ 10 - —

. H_

0 - .

Rooms contaminated Sites contaminated

1. Guet-Revillet et al. Am J Infect Control 2012;40:845-848.
2. Gbaguidi-Haore. Am J Infect Cont 2013;41:664-665.
3. Freeman et al. Antimicrob Resist Infect Control 2014:3:5.



Persistent contamination

14 -
m % sites contaminated

12 - with A. baumannii
m % sites contaminated
10 - with MRSA
8 _
= 140 samples from 9 rooms
6 - after 2xbleach
= 5705 samples from 312 rooms
4 - - after 4xbleach
= 2680 sites from 134 rooms
Ppo——" after HP vapor
A

% sites contaminated

2 X bleach 4 x bleach HP vapor
disinfection disinfection decon

26.6% of rooms remained contaminated with either MRSA

or A. baumannii following 4 rounds of bleach disinfection

Manian et al. Infect Control Hosp Epidemiol 2011;32:667-672.



Enterobacteriaceae “less environmental’

Odds ratio
w 1N (@) (@)
@

Nseir A.baumannii Nseir P.aeruginosa Nseir ESBL Ajao ESBL

Nseir et al. Clin Microbiol Infect 2011;17:1201-1208.
Ajao et al. Infect Control Hosp Epidemiol 2013;34:453-458.



MDR-GNR cleaning & disinfection checklist

Clean / declutter

Monitor cleaning process (e.g. fluorescent markers)
Enhanced daily disinfection using bleach

All equipment disinfected before leaving room

Terminal disinfection using bleach or, ideally, H,O,
vapori-3

D 0000

1. Gopinath et al. Infect Control Hosp Epidemiol 2013;34:99-100.
2. Snitkin et al. Sci Transl Med 2012:4:148ral16.
3. Verma et al. J Infect Prevent 2013:7:S37.
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Carbapenem use, Europe
Edd E{ '

Carbapenem use
(% of patients)

1«1

C 1to <2

= 2to <3

El 3to <5

B =5

1 Not included

Non-visible countries
[ Liechtenstein
3 Luxembourg
3 Malta

ECDC point prevalence survey 2013.



http://www.ecdc.europa.eu/en/healthtopics/Healthcare-associated_infections/point-prevalence-survey/Pages/Point-prevalence-survey.aspx

Antimicrobial stewardship — impact

Evaluating impact of 6 month antimicrobial stewardship intervention on an ICU
by comparing bacterial resistance for matched 6 month periods either side of
intervention.

100 -

90
80
70
60 ® Amikacin
50 ®m Gentamicin
40 = Ciprofloxacin
30 m Ceftazimime
20 = Imipenem
10

0

After Before After

% isolates resistant

Gram-posmve cocci

Enterobacteriaceae| Non-fermenters

Hou et al. PLoS ONE 2014;9:e101447; * = significant difference before vs. after.



/ Antibiotic | / Hand

stewardship / hygiene /

/ Cleaning /

disinfection /'

/ Active
| screening /

/ . Toolbox }
{ Contact ‘* A

: | >
precautions / ~

Cohorting
\ ~ staff /

\ N patients
\ ~
( Env. Note
screening) flagging

Tacconelli et al. Clin Microbiol Infect 2014;20 Suppl 1:1-55.




abkwbhE

Deilsolation?

. Elderly care
Bird? 1998 oY
facilities, Scotland
Long term care
i02 2003
Pecte facility, USA
Paediatric hospital,
Zahar3 2010 g
France
Long term care
' 4 2009 i
Slellion facility, USA

Patients discharged

Zimmerman® 2013 _
from hospital, Israel

Bird et al. J Hosp Infect 1998;40:243-247.

Pacio et al. Infect Control Hosp Epidemiol 2003;24:246-250.
Zahar et al. J Hosp Infect 2010;75:76-78.

O'Fallon et al. Clin Infect Dis 2009;48:1375-1381.
Zimmerman et al. Am J Infect Control 2013;41:190-194.

38

62

33

97

ESBL K. pneumoniae

Resistant Gram-
negative rods
ESBL
Enterobacteriaceae
Resistant Gram-
negative rods

CRE

Mean 160 days
(range 7-548)
Median 77 days
(range 47-189)
Median 132 days
(range 65-228)
Median 144 days
(range 41-349)

Mean 387 days



'Selective’ digestive decontamination

20 CRE colonized patients in each arm given gentamicin +
polymyxin (SDD arm) or placebo (Control arm)

100

(0]
o
|

o
o
|

«+=SDD
<@=Control

rectal samples
N
o
|

Percentage of CRE positive
N
o

O I I I I ]
0 9days 2weeks 4 weeks 6 weeks

Saidel-Odes et al. Infect Control Hosp Epidemiol 2012;33:14-19.






Decolonisation using faecal microbiota
transplantation (FMT)

= 82 year old colonised with CRE.

= Carriage was delaying her admission to a
nursing home.

= Single dose of FMT decolonised her at 7
and 14 days.

Laiger et al. J Hosp Infect 2015 in press.
Buffie & Pamer. Nat Rev Microbiol 2013;13:790-801.



Chlorhexidine — efficacy

Impact of chlorhexidine gluconate (CHG) daily bathing on skin colonization
with KPC-producing K. pneumoniae in 64 long-term acute care patients.

60 -

50 -

40 -

30 -

20 -

% patients with CRE colonization
at one or more sites

Before CHG

After CHG

Lin et al. Infect Control Hosp Epidemiol 2014; 35:440-442.



Chlorhexidine — reduced susceptibility

Proportion of BSI isolates with reduced susceptibility to chlorhexidine on units
using chlorhexidine gluconate (CHG) daily bathing (n=28) or not (n=94).

100

33% (p=0.028)

S o 0]
o (@) o
! ! !

N
o
!

% isolates with reduced
CHG susceptibility

CHG Non CHG

Suwantarat et al. Infect Control Hosp Epidemiol 2014;35:1183-1186.



Which do you consider to be the most
Important measure to prevent transmission?

60 -

50 - m Antibiotic-resistant
Enterobacteriaceae

40 - m Antibiotic-resistant non-
fermenters

% respondents

Active Contact Antibiotic Hand hygiene Cleaning /
surveillance and precautions (no  stewardship disinfection
contact active screening)

precautions

Data from around 150 webinar participants, mainly in the US, 2014.



http://www.micro-blog.info/2014/09/not-all-resistant-gram-negative-bacteria-are-created-equal-enterobacteriaceae-vs-non-fermenters/
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What works? NIH

Hand Active
hygiene surveillance

Isolation &
cohorting

Palmore. Clin Infect Dis 2013:57:1593-9.

Also:

= Daily chlorhexidine baths

= ‘Enforcers’ for hand
hygiene compliance

=  Communication with all
staff

= Hydrogen peroxide vapor

= Characterisation of
outbreak strains (WGS)
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What works? Israel

Launch of intervention

* Physical segregation of CRE carriers; cohorted staff, [ —
appointed taskforce.

Intervention period
(prospective data)

Pre-intervention
(retrospective data)

&

Schwaber et al. Clin Infect Dis 2011:52:848-855.



Summary

. Enterobacteriaceae (mainly K. pneumoniae) and non-fermenters
(mainly A. baumannii) have fundamental differences in their
epidemiology — and require a different approach to control.

. We still don'’t really know what works to control MDR-GNR.
. A “kitchen sink” approach (aka bundle) should be deployed!

. Effective strategies should include:

= Hand hygiene

= Screening & contact precautions
= Antimicrobial stewardship

= Cleaning & disinfection
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