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How can WGS help In
nosocomial outbreaks?
The point of view of the
hospital epidemiologist

S. Harbarth & R. Martischang
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Makingepidemiologicalnferences
basedon moleculardata

We expectepidemiologicallyinkedisolatesto be
geneticallyidenticalor similat therefore:

We expectthe bacterialpopulation to have a
clonal structure
=>Detectionof monoclonal clusters agolates
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Pre-analytic Method (typing) Analytic(sequencing Postanalytic

Coherence&
Epidemiologic investigation right approach Molecular investigation
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Pre-analytic

Indication for
moleculartyping?

A Do | have an epidemiologic
hypothesis ?

C Molecular fishing expedition?
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Pre-analytic

Indication for
moleculartyping?

A Do | expect any impact on infection
control interventions ? Or futile
academic exercise ?

C Priority action item for changing
preventive measures?
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Clinical Infectious Diseases

i
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Genomic Surveillance Reveals Diversity of Multidrug-
Resistant Organism Colonization and Infection:
A Prospective Cohort Study in Liver Transplant Recipients

Nenad Macesic,"? Angela Gomez-Simmonds,' Sean B. Sullivan,'? Marla J. Giddins,"* Samantha A. Ferguson,' Gautam Korakavi,' David Leeds,’
Sarah Park,' Kevin Shim,' Madeleine G. Sowash,' Melanie Hofbauer,' Ryan Finkel,' Yue Hu,' Jared West," Nora C. Toussaint,** William G. Greendyke,’
Benjamin A. Miko,! Marcus R. Pereira,' Susan Whittier,® Elizabeth C. Verna,® and Anne-Catrin Uhlemann'?

Results. 'We collected 998 stool samples and 119 rectal swabs from 128 patients. MDRO colonization was detected in 86 (67%)
patients at least once and was significantly associated with subsequent MDRO infection (0 vs 19.8%, P = .002). Child-Turcotte-
Pugh score at LT and duration of post-LT hospitalization were independent predictors of both MDRO colonization and infection.
Temporal dynamics differed between MDROs with respect to onset of colonization, clearance, and infections. We detected an unex-
pected diversity of CRE colonizing isolates and previously unrecognized transmission that spanned Ceph-RE and CRE phenotypes,
as well as a cluster of mcr-1-producing isolates.

Conclusions.  Active surveillance and WGS showed that MDRO colonization is a highly dynamic and complex process after LT.
Understanding that complexity is crucial for informing decisions regarding MDRO infection control, use of therapeutic decolon-
ization, and empiric treatment regimens.

Clinical Infectious Diseases®  2018:67(6):905-12 ‘ : w ‘J""*




Infection control measures In
high-quality CPE control studies
-- Systematic WHO review & meéaalysis-

Intervention EPOC studies
Active surveillance 10/11
Contact precautions 10/11
Cohorting 9/11
Monitoring, audit and feedback 9/11
Patient isolation 9/11
Hand hygiene education & monitoring 6/11
Education 4/11
Antibiotic stewardship 4/11
Enhanced environmental cleaning 3/11
Daily chlorhexidine gluconate baths 3/11
Flagging positive patients in medical record (alerts) 3/11
Environmental surveillance 1/11
Temporary ward closure 1/11
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Containment of a Country-wide Outbreak of
Carbapenem-Resistant Klebsiella pneumoniae in
[sraeli Hospitals via a Nationally Implemented
Intervention Clinical Infectious Diseases 201152(7):1-8

Mitchell J. Schwaber,! Boaz Lev,2 Avi Israeli,? Ester Solter,’ Gill Smollan,’ Bina Rubinovitch,’ Itamar Shalit,’
Yehuda Carmeli,’ and the Israel Carbapenem-Resistant Enterobacteriaceae Working Group®

0, Launch of intervention

—_—
60 -

o
o
L

Intervention period
(prospective data)

Pre-intervention
(retrospective data)

=
(=}
L

w
o
L

Incidence/ 100,000 patient-days

20 I
ol
Rl

Hipitaux
UNIVERSITE U Universiaies

@ DE GENEVE



Stalking a lethal superbug by whole-genome sequencing and
phylogenetics: Influence on unraveling a major hospital outbreak of
carbapenem-resistant Klebsiella pneumoniae

Thorsten Kaiser MD “, Knut Finstermeier PhD °, Madlen Hantzsch MSc “,

Sarah Faucheux MD °, Martin Kaase MD ¢, Tim Eckmanns MD ¢, Sven Bercker MD, PhD °,
Udo X. Kaisers MD, PhD ¢, Norman Lippmann MD *, Arne C. Rodloff MD, PhD "¢,
Joachim Thiery MD, PhD *, Christoph Liibbert MD, PhD, DTM&H ="

* 34-month outbreak in Leipzig University
Hospital

* 84/105 KPC-2-kp (ST258) available

* Index case transferred from Rhodes,
Greece

* 19 wards affected

f*% UNIVERSITE

Am J Infect Control 2018; 46: 54-59 @Y DE GENEVE



WGS & Spread of KPC-2

* Positioning pillow to maintain patient prone in ICU, might
have been the link

* Additional cases after screening
* 34 median number of single nucleotide variants

Epidemiology WGS
Pathways explained for 11 Pathways explained for 15
(12.4%) patients extra patients & confirmed

5 of epidemiology

* Exact mode of transmission unknown for 63 (71%)
patients

3 UNIVERSITE

Am J Infect Control 2018; 46: 54-59 @) e CENEVE



Pre-analytic

Indication for

moleculartyping? Sampling

A Do | have a strong, robust sampling
strategy ? (Who, How, When)

C Avoid detection & selection &
misclassification bias

A Adequate screening for
asymptomatic carriers

A If possible, select the right colonies
by selective cultures (multiresistant
organisms).

A How many morphologically similar
Isolates to sample from the same
clinical culture ?
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Multiple Variants of Klebsiella pneumoniae Producing
Carbapenemase in One Patient

82 yr man

Michael R. Mulvey, Ph.D.

Mool Mo Admitted to the same hospital 21 times
.'~:tt|olnal Microbiology Laboratory
::;sga’;ﬁ%émvaéy(gpﬁgiaspc.gc.ca ( 20 1 1'20 15)

Louis-Patrick Haraoui, M.D.

——— Often grouped with patients colonized with

Montreal, QC, Canada KPC-producing Enterobacteriaceae (KPE)
Yves Longtin, M.D.

Jewish General Hospital
Montreal, QC, Canada

Numerous antibiotic courses

Mulvey et al. NEJM 2016; 375; 2408-10 (5, [T @) INVERSITE



Method (typing)

Typingmethodsfor outbreakinvestigations
andepidemiologicsurveillance

Varioustargets

POS: Established method Monocentricoutbreak

CONS: Little discriminatory power, cannot
establish exact transmission routes

@ Selectedoci Longterm
Surveillance /
Multicenter outbreaks

POS: Robust, reproducible method; allows
to observe longterm trends
CONS: Little discriminatory power
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RAPID COMMUNICATION

Outbreak of vancomycin-resistant Enterococcus faecium

clone ST796, Switzerland, December 2017 to April 2018

Nasstasja Wassilew?, Helena MB Seth-Smith?3, Eveline Rolli*, Yvonne Fietze?, Carlo Casanova®, Urs Filhrer®, Adrian Egli*3, Jonas
Marschall?, Niccolo Buettit

1. Department of Infectious Diseases, University Hospital Bern, Bern, Switzerland

2. Division of Clinical Microbiology, University Hospital Basel, Basel, Switzerland

3. Applied Microbiology Research, Department of Biomedicine, University of Basel, Basel, Switzerland

4. Institute for Infectious Diseases, University of Bern, Bern, Switzerland
5. Infectious Diseases Department, Biel Hospital, Biel, Switzerland

FIGURE 3
Correspondence: Niccolo Buetti (niccolo.buetti@gmail.com) Epidemic curve of vancomycin-resistant enterococci
(VRE) cases by sequence type, Canton of Bern outbreak,
e Switzerland, December 2017-April 2018 (n = 89)
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Method (typing)

2

Typingmethodsfor outbreakinvestigations
andepidemiologicsurveillance

@ Varioustargets

POS: Established method Monocentricoutbreak

CONS: Little discriminatory power, cannot
establish exact transmission routes

[ ]
@ Selectedoci Longterm
Survelillance /
POS: Robust, reproducible method; allows Multicenter outbreaks
to observe longterm trends

CONS: Little discriminatory power

@ Coregenome Outbreaks
or epidemiologic
POS: High discriminatory power surveillance

CONS: Still expensive and requires special
analytical skills
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C Uncovered the previously unrecognized
iInternational spread of a near pandruigsistant
nosocomial pathogen, identifiable by a
rifampicinresistant phenotype.
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