Scientific advice: A European perspective on
CPE: the necessity to turn the tide

Anna-Pelagia Magiorakos, MD, FIDSA
European Centre for Disease Prevention and Control

Joint Annual Meeting of the ARHAI Networks
23 November 2011, Warsaw, Poland



The importance of “getting it right”

[=1]
=]

8 8 & 8

Hospital Mortality (%)
s

.

CHEST

Original Research

CHRITECAL CARE MEDICINE

Initiation of Inappropriate Antimicrobial
Therapy Results in a Fivefold Reduction
of Survival in Human Septic Shock
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Behind the statistics there are patients
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Multidrug-resistant, extensively drug-resistant and pandrug-resistant —
bacteria: an international expert proposal for interim standard em{mg
definitions for acquired resistance

A.-P. Magiorakos', A. Srinivasan’, R. B. Carey’, Y. Carmeli’, M. E. Falagas®®, C. G. Giske®, 5. Harbarth’, ). F. Hindler®, G.
Kahlmeter®, B. Olsson-Liljequist'®, D. L. Paterson'', L. B. Rice'?, J. Stelling'®, M. ). Struelens', A. Vatopoulos'*, ). T. Weber®
and D. L Monnet'

Bacterium MDR XDR PDR
Staphylococcus aureus The isolate is non-susceptible to at least 1 agent in | The isolate is non-susceptible to at least 1 agent in all Non-susceptibility to all
>3 antimicrobial categories listed in Table la" but 2 or fewer antimicrobial categories in Table 1a. agents in all antimicrobial

categories for each

bacterium in Tables 1a-1e

Enterococcus spp. The isolate is non-susceptible to at least 1 agent in | The isolate is non-susceptible to at least 1 agent in all
> 3 antimicrobial categories listed in Table 1b but 2 or fewer antimicrobial categories in Table 1b.

Enterobacteriaceae The isolate is non-susceptible to at least 1 agent in | The isolate is non-susceptible to at least 1 agent in all
> 3 antimicrobial categories listed in Table 1c but 2 or fewer antimicrobial categories in Table 1c.

Pseudomonas aeruginosa | The isolate is non-susceptible to at least 1 agent in || The isolate is non-susceptible to at least 1 agent in all

> 3 antimicrobial categories listed in Table 1d but 2 or fewer antimicrobial categories in Table 1d.
Acinetobacter spp. The isolate is non-susceptible to at least 1 agent in | The isolate is non-susceptible to at least 1 agent in all
> 3 antimicrobial categories listed in Table le but 2 or fewer antimicrobial categories in Table 1e.

Magiorakos et a/. Clin Microbiol Infect. 2011 May 7.




Carbapenemases: main types of enzymes

Acronym | Name or type First
isolated

KPC Klebsiella pneumoniae carbapenemase 1996
VIM Verona integron-encoded metallo-beta-lactamase 1997
OXA-48 OXA-type carbapenemase 2001
NDM-1 New Delhi metallo-beta-lactamase 2008

« Mobile genetic elements- propensity to spread
Limited treatment options

Resistant to all beta-lactams, carbapenems
Aminoglycosides, fluoroquinolones
Tigecycline, colistin

Fosfomycin

S




Mortality rates of infections

with carbapenem

resistant Enterobacteriaceae

Patel et al. 2008
Outcomes of patients with carbapenem-resistant
K. pneumoniae BSI

N
DDDDDDDDDD

Risk factor for mortality in invasive infections
with K. pneumoniae
OR=4.69 (95% CI 1.9-11.58), P=0.001

Marchaim et al. 2008
Infection with imipenem-resistant Enterobacter

spp-

Gasink et al. 2009
KPC-producing K. pneumoniae infections

Borer et al. 2009
Outcomes of patients with K. pneumoniae BSI vs
non BSI

Ben-David et al. 2011
Outcomes of patients with BSI with carbapenem
resistant K. pneumoniae BSI vs ESBL vs sensitive

Patel et al. Intect Control Hosp Epidemiol. Z0US8 Dec;2% +10°
Borer et al. Infect Control Hosp Epidemiol. 2009 Oct; 30(10) 972-6
Ben-David et a/. Clin Microbiol Infect. 2011 Feb 1

1 in-hospital mortality
OR=8.3 (95% CI, 1.07-64), P=0.043

1 in-hospital mortality
AOR, 3.60 (95% CI, 1.87—-6.91)

Mortality risk ratio 3.3 (95% CI, 2.9-28.5)

*Qinfection- related mortality CRKP

- Differences in appropriate empirical
antimicrobial therapy (79%, 39%, 12%; P
<0.001)

viarchain AAC.2008 Apr;
Gasink et aI ICHE 2009; 30(12): 1180—1185
Schwaber et al. AAC. 2008 April; 52(4): 1413-1418




Worldwide geographic distribution of K/ebsiella pneumoniae@
carbapenemase (KPC) producers. 'eC(S
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Worldwide emergence and spread of @
carbapenemases (as of March 2011) ecéc

New Delhi metallo-beta-lactamase-1 (NDM-1)

Other mobile metallo-beta-lactamase (e.g., VIM, IMP)
KPC beta-lactamase (e.g., KPC-2)
OXA-48 carbapenemase

Adapted and updated from: Walsh T. Int J Antimicrob Agents 2010;36(Suppl 3): S8-S14.



ECDC Risk Assessment on Carbapenemases@é&

Focus:
« Enterobacteriaceae
» All carbapenemases

« Healthcare settings, including patient inter-facility and ecoc
cross-border transfer

Two systematic reviews of the literature

1. Which are the risk factors for patient colonization or
infection with carbapenemase-producing e
Enterobacteriaceae? 5

2. What is the effectiveness of using screening and/or '/ ~

. . . 4 . TECHNICAL REPORT
targeted or other infection control interventions in B —
decreasing the incidence of healthcare-facility - Risk assessment on the spread

acquired colonization or infection with of CaErbtapel;en:asie-prodt(lE::lEg)
carbapenemase-producing Enterobacteriaceae? R

through patient transfer between heaithcare facllities,
with special emphasis on cross-border transfer

ECDC Technical Report, September 13 2011;

http://ecdc.europa.eu/en/publications/Publications/110913_Risk_assessment_resistant_CPE.pdf



ECDC Risk Assessment on CPE
Patient mobility and transfer

Cross-border transfer of
patients

Strong evidence that it is
associated with risk for
transmission when:

« Patients are transferred from
countries with high rates of
CPE to healthcare facilities in
other countries

« Patients had received medical
care abroad in areas with high
rates of CPE

Adapted from Rogers et al. 2011

Source: ECDC, Risk assessment on the spread of carbapenemase-producing Enterobacteriaceae (CPE) Tech
Rogers et al. Clin Infect Dis. 2011. 53 (1): 60-67




Trends in the number of cases annually of New Delhi metallo-3- |
lactamase (NDM)-producing Enterobacteriaceae and Acinetobacter < eC(SC
SPP- in EU/EEA Countrles, 2007- Q1 2011 B e

50
2 40
L}
5
Y=
@3 B Enterobacteriaceae . .
g *106 cases in 13 countries
2 .
= Acinetobacter spp.
3 70 «Among 55 travel history
2 -
available
10 -31 cases received
healthcare or travelled to
India or Pakistan
0
5 cases had received
2007 2009 2010 Q12011 healthcare in the Balkans
_ _ 13 cases of presumed
Only Germany and UK reported data on NDM-producing Acinetobacterspp. secondary transmission in

Europe

Source: European Centre for Disease Prevention and Control. Updated risk assessment on thb—

spread of NDM and its variants within Europe. Stockholm: ECDC; 2011



Klebsiella pneumoniae: o
proportion of invasive isolates resistant to $t¢€
carbapenems; EU/EEA, 2009-2010

o Percentage resistance
Y’{ \\ . < 1%

B 1to < 5%
[ 5to < 10%
B 10 to < 25%

Il 25 to < 50%
. = 50%

B Mo datareported orless than 10isolates
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Source: ECDC, Antimicrobial resistance surveillance in Europe 2010. Annual Report. EARS-Net. ECDC, 2011




Klebsiella pneumoniae: percentage
carbapenem-resistant invasive isolates
reported to EARSS/EARS-Net by year,
2005-2010

20

15

Percentage

10

2005 2006 2007 2008 2000 2010

Only laboratories that continuously reported susceptibility results for carbapenems
during the period 2005-2010 are included in the analysis.

Source: ECDC, Antimicrobial resistance surveillance in Europe 2010. Annual Report. EARS-Net. ECDC, 2011 ,



Risk assessment on the spread of carbapenemase- @
producing Enterobacteriaceae ecéc

Infection control during outbreaks
 Active surveillance by rectal screening

« Cohort nursing for carrier patients c

« Additional contact precautions for carrier

patients
Additiona"y TECHNICAL REPORT
« Prudent use of antibiotics Risk assesementontio
« Control of ESBL o EmeobadteriacadlcPE)
 Notification of public health authorities vyt st s,

with special emphasis on cross-border transfer

e Surveillance

Source: ECDC, Risk assessment on the spread of carbapenemase-producing Enterobacteriaceae(CPE) Technical Report. 13 Septel_ﬁla‘ﬁ’er 2011



National guidance for detection and control of
carbapenemase-producing Enterobacteriaceae 2 COC
in Europe (as of June 2011)

Infection control measures
Notification to health authorities

Reference laboratory confirmation

CPE detection methods

0% 50% 100%

% countries with national guidance on

2] pc r NDWV
Europe Stockholm: ECDC; 2011. Update from StruelensM et al. Eurosurvelllance 2010; 15(46) pii: 19 \




How to contain inter-facility spread of CPE ?@3&;

Enhanced detection, surveillance & preparedness at nationad::
and EU level

Epidemic intelligence at European level

 Sharing of information between public health authorities,
European Commission and ECDC:

—Early warning and response system (EWRS): authorities
—Information exchange systems (EPIS): experts
—Epidemiological bulletins (Eurosurveifllance): public



Why and how to turn the tide? ;@36

EUROPEAN CENTRE FOR
DISEASE PREVENTION
AND CONTROL

O National guidance documents
A Need for vigilance and active screening high risk patients

dCulture data communicated to healthcare facilities when transferring
patients

O Rapid notification of clinicians and public health authorities
A Strict hand hygiene and infection control measures
A Antibiotic stewardship-prudent use of antimicrobials

O Standardisation of antimicrobial resistance breakpoints and
MDR/XDR/PDR definitions

A Need for further research on molecular epidemiology and reservoirs of
CPE
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