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MDRQOs have become an
enormous problem, for
hospitals treating seriously
Immunosuppressed
patients



How are MDRO spread in healthcare?

* No direct, ironclad data (diffuses accountability)
» Hands of health care workers
» Contaminated equipment
» Other fomites
» Environmental contamination

e Which routes of transmission occur most

commonly?
* Where should prevention efforts be targeted?
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Index Case

A patient known to be infected with a carbapenemase-
producing isolate of K. pneumoniae was admitted to
the NIH Clinical Center on 13 June, 2011. Enhanced
isolation procedures were immediately implemented,
and no spread of the bacteria was seen for the month
she was in the hospital. Although all seemed well, a
few weeks later on August 5th, a second patient was
discovered to be infected with a similar pathogen,
followed by a series of other patients identified as
either infected or colonized —- about 1 per week to a
total of 18 by the end of the year. Seven people
ultimately died as a result of CRE infection.




Initial KPC Cases: June - September
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Characteristics of Clinical Center patients who
acquired the outbreak strain

Demographic characteristics (18 pts)

Median age (yrs) 44

Underlying malignancy 9

HSCT recipients

Outcome
Only colonized with CRE

Developed CRE infection (bloodstream)
Died from CRE

Died from underlying condition
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How can we begin to understand
how this outbreak unfolded?
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Epidemic curve of Clinical Center
Clustered KPC-Klebsiella cases
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Can we use ‘Shoe-Leather

Epidemiology’ (i.e., patient overlap)
to reconstruct transmission?
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Patient overlap does not provide clear
picture of how outbreak unfolded




PFGE and Rep-PCR did not
distinguish isolates

Anna Lau, Ph.D.



Differences in organism’s genomes
can be used to recreate their history
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This same concept is what we hoped to use
to track the spread of infectious disease
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One major question - Does Klebsiella
evolve fast enough to track spread

over weeks?
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If variants clearly stratify patients into
groups: Can we infer transmission paths
from sequence variants?
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Reconstructing transmission using
both genomic and epidemiologic data
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Chain of Transmission: Patient 12 3=>2
Genetic and epidemiology data agree
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Practical application of WGS to issues of
relevance to healthcare epidemiology

* Using WGS and advanced molecular methods:

— to assess isolates detected as asymptomatic
colonization to characterize the development and
expansion of MDRO?

— to detect asymptomatic MDRO colonization reliably

— to inform our understanding of mechanisms of
MDRO transmission

— to determine the role of asymptomatically colonized
patients in transmission

— based on findings from these studies, to create
targeted interventions, and assess their efficacy

— to assess why some MDROs are expanding more
rapidly than others.



What did we learn from our outbreak?

* The outbreak was clearly clonal, originating
from patient 1;

» Klebsiella outbreaks can spread undetected
from individuals who are silently colonized

* Rectal surveillance is critical for detection of
silently colonized patients and stemming
transmissions, though not sensitive enough;

* Genetic sequencing offers promise as a more
sensitive fingerprinting technique and may
provide a mechanism to investigate specific
instances of transmission.



CRE Surveillance Since KPC-

Klebsiella outbreak
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Outcomes of Clinical Center
KPC-Klebsiella Cases, 2011-12
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Surveillance cultures
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Blue: Klebsiella, Enterobacter, Citrobacter
Dark pink: E. coli
Cream/white: Pseudomonas, Acinetobacter

Suspicious colonies undergo PCR
for blaKPC and blaNDM-1 Anna Lau, Ph.D.



NUmber of new positive surveillance cultures
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Surveillance cultures

 Among 11,754 rectal swabs from 3,843 patients
(85% compliance), 15 patients had new CRE isolates
detected (either by chromogenic selective media or
direct PCR).

» One patient acquired the outbreak KPC+ strain (7/2012).
» Hospitalized on the same unit as the cohorted area.
» The 14 others were all completely unrelated (WGS).

* Since August 2011 all “new” CRE isolates have been
detected in surveillance cultures; none from clinical
cultures.

* Since July 2012 no instances of hospital
transmission have been detected.



Environmental cultures

 Among 419 environmental samples, 10 (2.4%) grew
KPC-Klebsiella, KPC-Enterobacter, and KPC-Pantoea:
» One ventilator that had been used by a KPC patient and
“triple-cleaned.”
» A high-touch surface in the room of one KPC patient after
housekeeping cleaning post-discharge.
» Five sink drains in rooms previously housing KPC
patients.
» Two handrails, and one medication room counter surface.
* Nonetheless, concern that small inocula might
transmit lethal infection to immunosuppressed
patients and that inadequate cleaning might foster
transmission prompted continued use of hydrogen

peroxide vapor decontamination.



Interventions Employed to Combat CRE Spread at the NIH CC - 1
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Interventions Employed to Combat CRE Spread at the NIH CC - 2
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Environmental cleaning and
disinfection

m
Q
<L
w
-t
m




