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Johann Wolfgang Goethe

*28. August 1749 1 n Frankfur Weiman M

Was ist das Schwerste von allem?
Was dir das Leichteste dunket:
Mit den Augen zu seh'n,

was vor den Augen dir lieget.
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Gliederung

A Pramissen der Hygiene
A Wasser- und Abwasser i ibersehenes Reservoir

A Erfahrungen aus Ausbriichen

A Ergebnisse aus dem HyReKA- Verbundvorhaben
A KRINKO i Empfehlung

A Fazit
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Aufgabe des Krankenhaushygienikers

A Hygieniker - Fachérzte fur Hygiene und Umweltmedizin,
Krankenhaushygieniker T Malinahmen zur Pravention und
Kontrolle in Einrichtungen wie Krankenhausern, und
anderen medizinischen Einrichtungen sowie KiTas,
Schulen, Betrieben, Kultureinrichtungen und offentlichem
Leben sowie Abklarung der Ursachen von Ausbrichen
(Explosivausbriche) und deren Kontrolle.

A Systemen nach Ausbriichen so schnell wie mdglich wieder
Sicherheit bringen und sicheren Betrieb gewahrleisten
( Resilienz )
ASysteme am Laufen hal
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Pramissen der Hygiene zur Pravention und
Kontrolle von Infektionen

A Reservoir des jeweiligen Erregers
A Ubertragungswege

A Aufnahme

A Dynamik der Ausscheidung

A Praventionsmafnahmen in Abhangigkeit von den Spezifika
des Erregers
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Kenntnis der Okologie von Erregern ist
entscheidend beim Ausbruchmanagement
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Formen von Ausbrichen

ACluster
A Ausbruch
A Explosivausbruch
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Cluster

A Ein Cluster ist charakterisiert durch wiederkehrendes Auftreten
sporadischer Infektionen oder Kolonisation klonal identischer Erreger
ohne zunachst bestatigter gemeinsamer Ursache. Dies kann sich tber
zeitlich weit voneinander entfernte Zeitraume erstrecken.

A Ein Cluster In medizinischen Einrichtungen bedarf der néheren
Untersuchung, um eine gemeinsame Ursache oder einen
epidemischen Zusammenhang auszuschliel3en oder zu bestatigen.
(RKI Fachwdorterbuch)

November, 2009

December, 2000 | January, 2010 February, 2010  March, 2010

April, 2010 \

63-y male

46-y male

42-y male /

53-y male

S 03-y female

Minor outbreak of extended-spectrum

B-lactamase-producing Klebsiella pneumoniae in an

intensive care unit due to a contaminated sink
G. Starlander®, A. Melhus

Department of Medical Sciences, Section of Clinical Bacteriology, Uppsala University, Uppsala, Sweden
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Ausbruch

A Unter einem Ausbruch wird das zeitnahe, plétzliche
vermehrte Auftreten von Kolonisationen oder
Erkrankungsfallen in medizinischen Einrichtungen
verstanden, die das zu erwartende Mal3 zu dieser Zeit in
der medizinischen Einrichtung Uberschreitet und bei denen
eine gemeinsame Quelle bzw. ein epidemischer
Zusammenhang sehr wahrscheinlich oder gesichert ist.

A Es handelt sich damit um eine auf eine gemeinsame
Ursache zurickzufihrende plotzliche Haufung von
Erkrankungs- oder Kolonisationsfallen.
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Explosivausbruch

A Ein Infektionsgeschehen, das sich innerhalb einer
medizinischen Einrichtung oder bei ambulanten Patienten
iInnerhalb sehr kurzer Zeit (schlagartig) entwickelt und eine
deutlich groRere Gruppe von infizierten bzw. erkrankten
Personen als bel einem Ausbruch zeitgleich betrifft.

A Dies kann durch das Auftreten von Erregern mit leichter
Ubertragung, durch kontaminierte Ubertragungsvehikel wie
Instrumente, Wasser, Abwasser, Raumluft-technisch
behandelte Luft, Lebensmittel erfolgen.
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R. Koch
in Hamburg
e 24.8.1892
gemeldeten These:
Eelrankungen Trinkwasser
11d als Vehikle
1000 R.Koch: Wasserfiltration und Cholera
Zeitschrift fir Hygiene und Infektionskrankheiten
G 26.5.1893
Am R.Koch: Die Cholera in Deutschland
16.8.1892 Wahrend des Winters 1892/93
2 Choleraer- 800 1000 Mann Zeitschrift fir Hygiene und Infektionskrankheiten
krankungen- Einschl. 24.7.1893
Beginn der Militararbeiten Grundsatze fir die Reinigung von
Cholera- 7oo An Fertigstellung Oberflachenwassern durch Sandfiltration
Epidemie Ortsbe- Wasserfiltration Durch Cholerakommission tber Reichskanzler an
Sichtigung 17.9.1892 Bundesregierungen
SPa durch 10.2.1894
R.Koch
25.8.1892
500
400
300
200
Abkoch
gebot fur
ico Trinkwasser
26.8.1892 \
& 21\\\26\>‘l\ > 30 iS5 20 25 30 5 10 15 20
Aug. Sept. OkKt.

(Quelle: MS, 1892, S. 2971)
Abb. 9 Cholerafille inn Hamburg, August bis Oktober 1892
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Zeitlinie des EHEC Ausbruches 2011 und relevante Ereignisse

EHEC

Abbildung 1: Ubermittelte EHEC-Fille nach Erkrankungsbeginn (Durchfall), falls bekannt;

EHEC/HUS-Ausbruch, Fruhjahr 2011, Deutschland
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S. Aureus / MRSA

Staphylococcus aureus

Infektionsreservoir

Freisetzung

Ubertragung

Aufnahme

Immunologische
Auseinandersetzung

Erkrankung

Hygienekaskade
-MRSA

Mund- Nasen- Rachenraum Haut «ee- s

The Inanimate Environment Can
Fac:lltate Transmlss:on

Uber
direkten und indirekten
Kontakt

Hohe Persistenz im
Staub bis 6 Monate

~ Contaminal ted surfaces increase cross-tral sm»s ion ~

Abstract: The RskMH nd and Glove Contamination after ct with
VRE (+} )P nt Environment. Hayden M, ICAAC, 2001, Ch:ag I

Direkte Ubertragl

Indirekte Ubertragung:
Hande
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Hygienekaskade MRSA -
MalRnahmen der Hygiene

Reservoir

‘ Freisetzung

‘ Ubertragung

Aufnahme des
Erregers

Screening/
Sanierung

‘ Erkrankung / Therapie

Martin Exner

Schutz vor Kontamination
-Mund- Nasen-Schutz
-Handschuhe
-Schutzkittel

-Ggfls. Haarschutz

Handedesinfektion

~ Flachendesinfektion

N

\ ]

universitats
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Infektionsreservoir

Freisetzung

Ubertragung

Aufnahme

Immunologische
Auseinandersetzung

Erkrankung

Hygienekaskade
gram- negative
Stabchenbakterien

uber
direkten und indirekten Hohe Persistenzin
Kontakt Feuchtbereichen und Biofilm

Direkte Ubertragung:
Kontakt Wasser, Losungen, Reinigungsmittel
Infusionslésung

Indirekte Ubertragung:
Hande

Keine Sanierung wie bei MRSA maoglich
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Infektions-Reservoire

A Offentliches Wasserversorgungsnetz
ATrinkwasserinstallationssystem

ALetzte Meter (Wasserhahn und

Duschschlauch)
K Abwasserfilhrendes SysteD

\
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Wasser- und Abwasser-
Entsorgung

rmkwas:erversorgun

Hygienisch-mikrobiologische

Risiken sowie Praventions- und
Kontrollstrategien in der
Trinkwasserversorgung und
Abwasserentsorgung im Krankenhaus

Martin Exner*
Pleischi

Manuel Dohla*?, Ricarda Maria Schmithausen’, Stefan
Christoph Koch?, Daniel Exner

Universitatsklinikum Bonn

Dieser Beitrag ist dem Andenken an Frau Dr. Tamara Grummt gewidmet.
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Obligat-pathogene Erreger
(faekale Quellen)

Relative Infektiositat
gering madBig- hoch

- Salmonella - Shigella .
- Vibrio cholerae - Campylobacter
- E coli - E coli (EHEC)
(enteropathogen)

- Francisella tularensis

- Adenovirus

- Norovirus

- Rotavirus

- Cryptosporidium

- Giardia

Fakultativ-pathogene Erreger
(Quelle: aquatische Mikroflora)

Bedeutung fiir
Offentliche Gesundheit n_'n!l_ilzlmsche
Einrichtungen
- Legionella pneumophila - Legionella spp.®
- P ageruginosa - P geruginosa
- Coliforme?l - Coliforme?
- (nicht tuberkulése) - (nicht tuberkulése)
Mykobakterien (NTM) Mykobakterien (NTM)
- (Clostridioides difficile) - (Clostridioides difficile)
- Acinetobacter
- Burkholderia
- Stenotrophomonas
- Ralstonia

- andere Gramnegative
und Gramvariable
(Achromobacter,
Alcaligenes,
Elizabethkingia,
Sphingomonas)

Antibiotika resistente Bakterien
(Bedeutung ungesichert und
derzeit in der Abkldarung)

Carbapenemresistente und
carbapenemproduzierende
- Enterobacteriaceae

- P. geruginosa

- Acinetobacter

-VRE?

Klassifizierung wasseribertragener Erreger in Abhangigkeit von Pathogenitat, relativer Infektiositdt und Antibiotikaresistenz
1 Coliforme wie Klebsiella pneumoniae, K. oxytoca, Enterobacter cloacae, Serratia marcescens
2 spp. = species pluralis, d.h. auch andere Legionellen species als L. pneumophila,

3 weitere Coliforme



Accepted and potential opportunistic plumbing premise
pathogens (OPPPs) Weinbren, M. J. 2020

Joumal of Hospital Infection 105 (2020) 406—411

Available online at www.sciencedirect.com

Journal of Hospital Infection .41 1 Healtheare
* =+ = Society

journal homepage: www.elsevier.com/locatefjhin

Review

Dissemination of antibiotic resistance and other
healthcare waterborne pathogens. The price of poor
design, construction, usage and maintenance of
modern water/sanitation services

M.J. Weinbren®

King's Mill Hospital NHS Foundation Trust, Sutton-in-Ashfield, Nottinghamshire, UK

Accepted OPPPs

Legionella spp.
Pseudomonas aeruginosa
Stenotrophomonas maltophilia
Mycobacterium spp.
Burkholderia cepacia
Cupriavidis spp.
Methylobacterium spp.
Sphingomonas spp.
Acinetobacter baumannii
Amoebae

Fungi

Potential OPPPs

Ralstonia spp.
Alcaligenes

Aeromonas spp.
Elizabethkingia spp.

To Bo o o o I» Io Io Do Do Do

To Do Do o
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Okologische Eigenschaften der fakultativ-
pathogenen Erreger

Bestandteil der aquatischen Mikroflora

Biofilmbildung

Durch Biofilmbildung erhohte Desinfektionsmitteltoleranz
Resuscitation und Wiederaufwuchs

Viable but not cultural Status (VBNC)

Ultramikrozellen (< 0,1micron)

To Bo Do Do To Ix

Figure 2.1 Biofilm formation
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planktonic > Shear stresses
- (some species more susceptible) . o
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Waste water system
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Auftreten einer einzelnen Serratia liguefaciens Sepsis
nach Gabe einer Infusion durch Heilpraktiker
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PFGE - Vergleich von vier Serratia
liguefaciens - Stammen
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JOURNAL OF CLINICAL MICROBIOLOGY, Aug. 2003, p. 3986-3988 Vol. 41, No. 8

0095-1137/03/$08.00+0 DOT: 10.1128/JCM.41.8.3986-3988.2003
Copyright © 2003, American Society for Microbiology. All Rights Reserved.

Severe Serratia liqguefaciens Sepsis following Vitamin C Infusion
Treatment by a Naturopathic Practitioner

S. Engelhart,"* F. Saborowski,” M. Krakau,” G. Scherholz-Schlésser,” 1. Heyer,?
and M. Exner’

Institute of Hygiene and Public Health, University of Bonn," and Gesundheitsamt der Bundesstadt,* Bonn, and
Medizinische Klinik, Krankenhaus Holweide, Koln,> Germany

Received 21 October 2002/Returned for modification 24 February 2003/Accepted 25 April 2003

A 66-year-old female patient developed severe Serratia liquefaciens sepsis following vitamin C infusion
treatment by a naturopathic practitioner. The clinical course of the infection was characterized by several
complications, and the direct costs of the hospital stay amounted to about 40,000 Euro. Genotypically identical
S. liquefaciens was isolated from the residue of the infusate given to the patient, as well as from the washbasin
overflow and from two other infusion bottles. A careful inspection of the dispensing facilities and review of
procedures used to prepare the infusate revealed several indications of poor hygiene. However, the source of
contamination could not be fully clarified. This case report raises questions about the local facilities and
personal qualifications required for naturopathic practitioners to conduct invasive procedures and demon-
strates that lapses in hygiene can lead to severe morbidity and high cost.
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MDR Acinetobacter Outbreak,
La Forgia et al. 2009

21
?g: S F with Epidemic Clone - —
18 | SN Pt with Non-epidemic Clane — i et e
1;: . it Un-typed Clona —_ :—::::dm e
15 A & DabofPosCx —
14 -
13 I
12 4 T
11 4 I
. . 10 4 ]
Management of a multidrug-resistant ] —
E ——
Acinetobacter baumannii outbreak T —— Bloaching
in an intensive care unit using novel i m—
. . . . 31 =
environmental disinfection: 2 __-—
A 38-month report T " \9" ~s> 9 ~s> @” $ ~s> o ~s> ~s>~s> ~s> o ~Is> & I@
£ w3 'Q\ n Y N n Y I N
Carlo La Forgia, MD,*" John Franke, PhD,” Donna M. Hacek, MT (ASCP).“ Richard B. Thomson Jr, PhD,%¢ 63:1' 6"’ ,\\'1' él’ q\'l é" S ,1:} .\\'l 'ﬁl él t} o}'l él {]' é" o}g’ Qq' \\q' "9
e e . feterson, MO0 Date (Length of stay for pt in ICU)

Fig 1. Timeline of the A baumannii outbreak in the ICU during the period when the epidemic clone was present.

Background: Between June 1, 2004, and March 14, 2005, 16 patients in the surgicalimedical intensive care unit (ICU) were infected
and another 2 were colonized with multidrug-resistant (MDR) Acinetobacter baumannii. We describe the systematic investigation
initiated to discover an environmental reservoir and a novel measure taken to terminate the outbreak.

Methods: Cultures were taken from moist areas in the ICU, including sink traps, sink and counter surfaces, drains, and faucets. A Th 1 I d t I d th t th f th
Strains were characterized using restriction endonuclease analysis. A weekly full drainpipe chase cleansing promcol with sodium IS e u S o CO n C u e a- e SO u rCe 0 e
hypochlorite (bleach) solution for all 24 ICU and waiting room area sinks connected by common plumbing was initiated in March

2005. . s _ _ problem was not the sink per se, but rather the

Results: Eleven of 16 infected patients (69 %) had a clonal MDR strain, 1 patient (6% ) was infected with an unrelated strain, and in
4 patients (25%) strains were not available for typing. The reservoir for the A baumannii clone was detected in a sink trap within

one of the ICU patient rooms that likely represented contamination of the entire horizontal drainage system. The bleaching e n ti r e h O r i ZO n t aI d rai n ag e S ySte m i n th e I C U ]

protocol initiated in March 2005 successfully decontaminated the reservoir and eliminated the MDR A baumannii infections.

Concluios A systemaic seat oran envionmentl rsevie folowed by deconamination sgnficandy redced 1 < 01 the and that any sink in the unit connected to the
’“WJ“’I“‘"“"";HIMM i feion ottty e drainage pipe chase possibly could be
intermittently contaminated with the MDR A
baumannii.
A Because running water in the sink raises
aerosols from the drainage system that can

contaminate anything in and around the sink basin
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Acinetobacter Cluster 2009

A Bei allen vier Patienten wurde eine
Carbapenemase des Typs Oxa 58

STADT FRANKFURT AM MAIN

: : . _ nachgewiesen.
Hygiene und Infektionspravention _ . _
2009/2010 A Dieser Typ tritt in Deutschland bislang
in Frankfurt am Main eher selten auf, sodass eine
e _Ubertragung in der Klinik wahrscheinlich
ISt.

Die oben genannten Erkrankungen
fuhrten zu umfangreichen Mal3nahmen:

- besonders ausgebildeten
Reinigungsteams

umfassende Grundreinigung und
Desinfektion

Austausch der Waschbeckenabfliisse
sowie der Syphons inkl. Fallrohr und

anschlielfRende Schlussdesinfektion

Danach wurden keine weiteren Falle
gemeldet.

o o P Do Do Do
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Sink drains as reservoir for Klebsiella oxytoca
Infections on a neonatal ward > 108 CFU/ ml|
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Klebsiella pneumonia Cluster and sink
Starland et al. 2012

Journal of Hospital Infection xxx (2012) 1-3

Available online at www.sciencedirect.com

Journal of Hospital Infection

journal homepage: www.elsevierhealth.com/journals/jhin

Short report

Minor outbreak of extended-spectrum
B-lactamase-producing Klebsiella pneumoniae in an
intensive care unit due to a contaminated sink

G. Starlander®, A. Melhus

Department of Medical Sciences, Section of Clinical Bacteriology, Uppsala University, Uppsala, Sweden

ARTICLE INFO SUMMARY

Article history: During a period of seven months four patients on the neurosurgical intensive care unit at

Received 15 March 2012 a tertiary care hospital in Sweden became infected or colonized by an extended-spectrum

Accepted 2 July 2012 B-lactamase-producing Klebsiella pneumoniae strain. The investigation revealed that the

Available online xxx source of the outbreak was a contaminated sink. By replacing the sink and its plumbing
and improving routines regarding sink practices, the outbreak was successfully controlled.

Keywords: @ 2012 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.
Environmental source

Extended-spectrum

p-lactamase

Klebsiella pneumoniae

Outbreak

| November, 2009

December, 2009| January, 2010 | February, zm{}| March, 2010 ‘ April, 2010 | \

|E—y male |46—y male H 42-y male | M

53-y male
o 93-y female

Figure 1. Outbreak graph illustrating the time period in which each patient was admitted to the neurosurgical intensive care unit.

A When reviewing patient charts and practices,

the suspicions were rapidly directed towards

the only source of water in the room: the sink.

Gram-negative bacteria usually do not survive

for longer time periods in dry environments,

and the long interval between cases 2 and 3 was

an important clue.

A The incorrect use of the sink led to the long-term

growth of a multidrug-resistant strain in a susceptible

environment.

A When the faucet was opened, the bacteria from the

Heavily contaminated plughole were probably splashed

around and aerosolized, as shown in the experiment.

A Thus the water did not maintain the quality
necessary for cleansing hands or brushing the
patientdos teeth.
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Haufung von KPC-2 produzierenden Stammen verschiedener
Enterobacteriaceae- Species in Hessen 2014

Management eines KPC-2 positiven Enterobacteriaceen-

I T — 4 7 . ) .
——— - Ausbruchs und die Konsequenzen fur nachhaltige

'E‘—‘L#n : |

202 I Robert Koch-Institut I Epidemiologisches Bulletin Nr. 24 16. Juni 2014

Praventionsstrategien

—_— . : o

Spezies e — J\%‘ H ' llff I! . L g [y 4 matknche

2012 2013 2014 2012 2013 2014 2012 2013 2014 2012 2013 2014 rk Egg :),Zf;aaté%tt " \EL_E F‘ *.ff“—
Cisrobacter freundii 12 = = — ny fon [y = T i
Emerobacter aerogenes 2 ‘ N Verteilkiche . 5 |
Escherichia coli 1 3 ‘ LT
Klebsiella oxyroca 1 3 c %
Klebsiella pneumoniae 3 4 1 1 4 | ~ — =
Raoultella omithinolytica 1 1d

Tab. v: Meldungen KPC produzierender Enterobacteriaceae; n = 36 (n = 26 KPC-2, darunter n = 19 im Jahr 2014 gemeldet), nach Region und Jahr, Hessen,
2012~2014 (Stand: 5.6.2014)
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Nachwels des Ausbruchs-Plasmides
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Anzahl der Patienten
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Abb. 1: Epidemische Kurve fiir 133 Patienten mit Kolonisation oder Infektion durch verschiedene Spezies Carbapenem-resistenter Enterobacteriaceae, nach
Datum des Erstnachweises und Voraufenthalten, Siidhessischer KPC-2-Ausbruch, 1. Oktober 2013 bis 30. September 2014.
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Clinical Infectious Diseases
i hivma .
MAJOR ARTICLE ];L)SAM m- oxsonn

Control of Multidrug-Resistant Pseudomonas aeruginosa in
Allogeneic Hematopoietic Stem Cell Transplant Recipients
by a Novel Bundle Including Remodeling of Sanitary and
Water Supply Systems

Christoph Groth? Evgeny A. Idelevich,* Frank Kipp,' Alexander Mellmann," and Matthias Stelljes™®

"Institute of Hygiene, “Department of Medicine A, Hematology and Oncology, *University Children’s Hospital Muenster, Department of Pediatric Hematology and Oncalogy, and ‘Institute of Medical
Microbiolagy, University of Muenster, Germany

Figure 2. Hygiene siphon and rimless toilet. The Hygiene siphon uses vibration (50-200 Hz), high temperatures (85°C), and ultraviolet light to prevent biofilm formation. it
is covered to discourage a frequent change of settings and for cleaning and disinfection purposes.

>k

125/660
18.94%

= Toilets
W Shower outlets
u Patients

Xk
Figure 1. Shower drain design. The whole installation is covered by a heavy stainless steel lid (A), which is designed to discourage patients from opening and to prevent
accidental removal. The drain (B) is designed to be wide, so it can be easily cleaned and disinfected. A bubble cap insert (C) prevents odors and splashing and can be removed
for sterilization.
23/357

6.13%
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(a)

J Antimicrob Chemother 2015; 70: 1322-1330
doi:10.1093/jac/dku546 Advance Access publication 11 January 2015

Journal of

Antimicrobial

Chemotherapy

Analysis of a long-term outbreak of XDR Pseudomonas aeruginosa:

a molecular epidemiological study

Matthias Willmann.2*, Daniela Bezdan3, Luis Zapata®*, Hana Susak3“, Wichard Vogel3, Klaus Schriappell,
Jan Liesel?, Christopher Weidenmaier’2, Ingo B. Autenrieth!?, Stephan Ossowski** and Silke Peter!2
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Figure 1. Bayesian phylogenetic reconstruction with location, divergence date estimation and epidemioclogical data on 49 P. aeruginosa (PA) outbreak
isolates. (a) Tree structure is based on a Bayesian phylogenetic statistical approach constructed from the core genome alignment, which includes 22
outbreak-specific SNPs. The node and branch colours present the known (leaves) and predicted (internal branches) locations of the isolates. OPD stands
for outpatient department. The brown numbers indicate the four major clades that emerged at the beginning of 2010, with a brown dashed line atthe
beginning of the clades. The orange dashed line marks the temporal erigin of the tree in July 2008. Strains from patients with more than two study
isolates are coloured. The material from which the strain was cultured is displayed in the box on the right. Screening materials for P. aeruginosa were
pharyngeal and rectal swabs and stool samples. Patient isolates start with a P’ while environmental isolates start with an ‘E’. (b) Epidemiclogical map of
27 patients on two wards in the haematology department. The strain of patient x (PX) was not available for sequencing. Red and blue indicate a stay in
ward 1and 2, respectively. The asterisk indicates the first record of a patient’s outbreak isolate. The blue dashed line represents the start of the outbreak.
Grey vertical blocks display times when there were no known carriers of the outbreak strain on either ward.
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OUTBREAKS

Outbreak of OXA-48-producing Enterobacterales in
a haematological ward associated with an uncommon

environmental reservoir, France, 2016 to 2019

Sarah Jolivet'2, Jeanne Couturier>+, Xavier Vuillemin, Cyril Gouot?, Didier Nesa®, Marine Adam?, Eolia Brissot?, Mohamad Mohty?*,
vy

Rémy A Bonnin®’, Laurent Dortet*:

, Frédéric Barbul

1. Unité d'Hygiene et de Lutte contre les Infections Nosocomiales, Hapital Saint-Antoine, Assistance Publique-Hopitaux de Paris,

Paris, France

, Assistance Publique-Hopitaux de Paris, Paris, France

2. IAME, UMR 1137, INSERM, Université de Paris, Paris, France
3. Laborataire de Mic de 'E: , Hopital
4. Unité INSERM 5-1139, Université de Paris, Faculté de Pharmacie, Paris, fmnre

Sorbonne University, INSERM UMRs 938, Paris, France

Service d’Hématologie clinique et Thérapie cellulaire, Hopital

, Assistance Publique-Hapitaux de Paris,

Unité EA7361 “Structure, dynamic, function and expression of broad spectrum B-lactamases”, Université Paris Sud, Université

Paris Saclay, Lahhhmm Faculty of Medicine, Le Kremlin-Bicétre, france

Bacteriology t, Assistance

wN

Kremlin-Bicétre, France

C Sarah Jolivet (sarah.jolit ey

The hospital water environment, including the waste-
water drainage system, is increasingly reported as
a potential reservoir for carbapenemase-producing
Enterobacterales (CPE). We investigated a persistent
outbreak of OXA-48 CPE (primarily Citrobacter fre-
undii) in a haematological ward of a French teaching
hospital by epidemiological, microbiological and envi-
ronmental methods. Between January 2016 and June
2019, we detected 37 new OXA-48 CPE-colonised and/
or infected patients in the haematological ward. In
October 2017, a unit dedicated to CPE-colonised and/or
infected patients was created. Eleven additional spo-
radic acquisitions were identified after this date with-
out any obvious epidemiological link between patients,
except in one case. Environmental investigations of
the haematological ward (June-August 2018) identi-
fied seven of 74 toilets and one of 39 drains positive
for OXA-48 CPE (seven C. freundii, one Enterobacter
sakazakii, one Escherichia coli). Whole genome com-
parisons identified a clonal dissemination of OXA-48-
producing C. freundii from the hospital environment
to patients. In addition to strict routine infection
control measures, an intensive cleaning programme
was performed (descaling and bleaching) and all
toilet bowls and tanks were changed. These additional
measures helped to contain the outbreak. This study

aux de Paris, Bicétre Hospital, Le Kremlin-Bicétre, France
. Associated Fvcmh Numnﬂ Reference Center for Antibiotic Resistance: Carbapenemase-producing Enterobacteriaceae, Le

Mohty Mohamad, Bonnin Ré
ental r
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highlights that toilets can be a possible source of
transmission of OXA-48 CPE.

Background

Carbapenems represent a last resort antibiotic ther-
apy for patients infected with extended-spectrum
B-lactamase-producing Enterobacterales. Thus, the
growing prevalence of carbapenemase-producing
Enterobacterales (CPE) is of great concern since carbap-
enemase production is associated with an increased
mortality rate [1]. Since the beginning of the 2000s,
outbreaks of CPE are reported worldwide and CPE has
become endemic in some countries [2]. In 2018, data
reported to the European Antimicrobial Resistance
Surveillance Network (EARS-Net) concerning invasive
isolates indicated that 0.1% and 7.5% of Escherichia
coli and Klebsiella pneumoniae, respectively, were
resistant to carbapenem [3]. In France, the number of
cases (infections and colonisations) and outbreaks of
CPE has steadily increased since 2009. Although most
cases are patients with a recent history of travelling
or hospitalisation abroad, the number of autochtho-
nous cases, often caused by OXA-48 CPE, is on the
rise [4,5]. Patient-to-patient cross- ission is the
main spreading mechanism of CPE during nosocomial
outbreaks. Environmental reservoirs, such as con-
taminated sinks, have been reported as sources of

Whole genome comparisons
identified a clonal dissemination of
OXA-48- producing C. freundii from
the hospital environment to patients.
In addition to strict routine infection
control measures, an intensive
cleaning programme was performed
(descaling and bleaching) and all
toilet bowls and tanks were
changed.

These additional measures helped
to contain the outbreak. This study
highlights that toilets can be a
possible source of transmission of
OXA-48 CPE.
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Cluster Geschehen mit NDM-Klebsiella pneumoniae 2014

A 2 Stationen einer hamato- onkologischen Station

A 2014 50 Patienten mit 4 MRGN- Klebsiella pneumoniae mit
NDM Carbapenemase z.T. erst unter Carbapenem
Behandlung festgestellt.

A Indexpatient aus Deutschland stammend

A Nachweis des Clusterstammes in Siphones, Spiilring WC
bzw. Im Duschabfluss.
A mit insgesamt 50 betroffenen Patienten groRRtes

nosokomiale Cluster Geschehen mit 4 MRGN NDM-
produzierenden Klebsiella pneumoniae in Deutschland
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Cluster Geschehen mit NDM-Klebsiella pneumoniae 2014

A Clustergeschehen ist assoziiert mit den ungiinstigen
baulich-funktionellen Vorraussetzungen und der
Kontamination des Abwasserbereiches von Tolletten,
Waschbecken und Duschablaufen der Stationen
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Cluster Geschehen mit NDM-Klebsiella pneumoniae 2014 Grundrif3
der hamato-onkologischen Station
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Cluster Geschehen mit NDM-Klebsiella pneumoniae 2014

A Ein Betrieb der Stationen aufgrund der baulich-funktionellen Defizite (
raumliche Enge und z.T. 3 Bett Zimmer Belegung mit auf Flur
liegenden Toiletten und Duschen ) einer intensiven
krankenhaushygienischen Betreuung durch das Hygieneteam und sehr
stringenten Hygieneregeln, insbesondere

MalRnahmen zur Desinfektion, insbesondere der Sanitarbereiche ( 2 x
tagliche Desinfektion mit Sauerstoffabspalter )

eines hygienisch-mikrobiologischen Uberwachungskonzeptes

eines Screenings und Monitorings zur frihzeitigen Erkennung
moglicher Transmissionsprobleme

Aufklarung der Patienten und Schulung in Hygienemal3nahmen

Ergebnis: Clustergeschehen konnte vollstandig unter Kontrolle
gebracht werden, kein Nachweis in Sanitarbereichen

o I Do o »
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Clinical Infectious Diseases m o

Intensive Care Unit Wastewater Interventions to Prevent
Transmission of Multispecies Klebsiella pneumoniae
Carbapenemase-Producing Organisms

Amy J. Mathers,'? Kasi Vegesana,® lan German Mesner;? Katie E. Barry,' Aaron Pannone,* Josh Baumann,® Derrick W. Crook,5®
Nicole Stoesser,*® Shireen Kotay,' Joanne Carroll.2 and Costi D. Sifri'”

Clinical Infectious Diseases

Intensive Care Unit Wastewater Interventions to Prevent
Transmission of Multispecies Klebsiella pneumoniae
Carbapenemase-Producing Organisms

Amy J. Mathers,'? Kasi Vegesana,? lan German Mesner,’ Katie E. Barry,! Aaron Pannone,* Josh Baumann,® Derrick W. Crook,>°

Nicole Stoesser,* Shireen Kotay,' Joanne Carroll, 2 and Costi D. Sifri'?

"Division of Infectious Disease and Intemational Health, Department of Medicine, University of Virginia, Charlottesville, “Clinical Microbiology Laboratory, Department of Pathology, University of
Virginia Health System, Charlottesville, and “Health Information & Technology, University of Virginia Health System, and ‘Department of Public Health Sciences, University of Virginia, Schoal of
Medicine, Ct Medical Microbi Consortium, Nuffield Department of Clinical Medicine, University of Oxford, and ENational Institute for Health Research (NIHR] Health
Protection Research Umt in Healthcare Associated Infection and Antimicrobial Resistance at University of Oxford in partnership with Public: Health England, United Kingdom: and "Office of Hospital
Epidemialogy, University of Virginia Health System, Charlottesville

Background. The increasing prevalence of nosocomial carbapenemase-producing Enterobacteriaceae is a concern. However, the
role of the environment in multispecies outbreaks remains poorly understood. There is increasing recognition that hospital waste-
water plumbing may play a role. Power for

Methods. Covers were installed on all hoppers (a "toilet-like" waste disposal system) in adult intensive care units (ICUs) of a uni- sink motion
versity hospital; additionally in the surgical ICU, sink trap heating and vibration devices were also installed. Patient acquisitions of
Klebsiella pneumoniae carbapenemase—producing organisms (KPCOs) for patients who were admitted to an intervention unit were ~sensor
compared for 18-month preintervention and intervention periods. :

Results.  Sixty hopper covers and 23 sink trap devices were installed. Fifty-six new multispecies KPCO acquisitions occurred
preintervention compared to 30 during the intervention. Decreases for all KPCO acquisitions (odds ratio [OR], 0.51; 95% confi-
dence interval [CI], 0.31-0.81; P = .003) and KPCO-positive clinical cultures (OR, 0.29; 95% CI, 0.17-0.48; P < .001) per admission
in patients exposed to an intervention unit were observed. The incidence rate ratio was 0.51-fold (95% CI, 0.43-0.61) lower for all
KPCO acquisitions during the intervention. The effect of the sink trap devices alone could not be determined, although the propor-
tion of sink drain cultures positive for KPCO decreased (12/15 [80%] sites sampled preintervention vs 40/840 [5%] sampled during
the intervention; P =.001).

Conclusions. An intervention targeting wastewater plumbing fixtures, by installation of hopper covers, demonstrated a decrease
in patient KPCO acquisitions. Considering wastewater reservoirs in nosocomial transmission of multispecies carbapenemase-pro- ! Electronics
ducing Enterobacteriaceae may ble critical. ) ‘ . . . unit for sink

Keywords. carbapenem-resistant Enterobacteriaceae; Klebsiella pneumoniae carbapenemase; sink; toilet. ~

trap device
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Krankenhaus i Ab/Wasser als Reservoir

Clinical Infectious Diseases

alDSA

The Hospital Water Environment as a Reservoir for
Carbapenem-Resistant Organisms Causing Hospital-
Acquired Infections—A Systematic Review of the
Literature

Alice E. Kizny Gordon,' Amy J. Mathers,’ Elaine Y. L. Cheong,*” Thomas Gottlieb,** Shireen Kotay, A. Sarah Walker,"? Timothy E. A. Peto,'?
Derrick W. Crook'? and Nicole Stoesser'
"Modernising Medical Microbiology Consortium, Nuffield Department of Medicine, John Radcliffe Hospital, University of Oxford, and “Oxford Biomedical Research Centre, United Kingdom:

*Division of Infectious Diseases and International Health, Department of Medicine, University of Virginia Health System, Charlottesville; *Department of Microbiology & Infectious Diseases,
Concord Repatriation Hospital, Sydney, and *University of Sydney, Australia
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Abwasser-assoziierte Ausbriuche

Reference Study type Organism Carbapenemase ~ Water reservoir Evidence of Water environment intervention® Outcome of intervention
transmission
Pitten et al, Outbreak MDR Pseudomonas ~ MIC only Faucets PFGE Sinks and faucets disinfected with aldehyde- Outbreak ceased
2001 investigation aeruginosa based disinfectant, periodic replacement of
faucets, sterile water for nursing high-risk
patients
Podnos et al, Outbreak MDR Acinetobacter ~ MIC only Sinks RAPD, PFGE Cleaning - details not given Outbreak ceased
2001 investigation baumannii
Bukholm et Outbreak Pseudomonas MIC only Sinks, faucets, water AFLP Weekly disinfection of taps with hot water, Outbreak ceased
al, 2002 investigation aeruginosa samples sterile water for gastric tube medications and
feeding, wash basins for hand hygiene only
Pena et al, Outbreak MDR Pseudomonas ~ MIC only Drain PFGE Closure of open drainage in floor of cystoscopy Outbreak ceased
2003 investigation aeruginosa room
Wang et al, Outbreak MDR Acinetobacter ~ MIC only Sinks PFGE Cleaning and disinfection - details not given Outbreak ceased, elimination
2003 investigation baumannii from environment
Yomodactal, Longitudinal Pseudomonas putida ~ IMP Water pipes PFGE, plasmid None N/A
2003 study profiling
Majumdar et Outbreak Pseudomonas MIC only Faucet PFGE Extensive cleaning of taps - details not given Outbreak ceased, elimination
al, 2004 investigation aeruginosa from environment
Colins et al, Outbreak MDR Pseudomonas ~ MIC only Faucets PFGE Replacement of plumbing Outbreak ceased
2005 investigation aeruginosa
La Forgia et Outbreak MDR Acinetobacter ~ MIC only Sink trap REA Sink replacement, weekly disinfection of sinks Outbreak ceased, climination
al, 2010 mvestigation baumannii and plumbing with bleach from environment
Kouda et al, Outbreak MDR Pseudomonas MIC only Toilet brush, sink PFGE, PCR None Outbreak ceased
2010 investigation aeruginosa
Durojatye et Outbreak MDR Pseudomonas ~ Not given Sensor mixer taps VNTR Sinks decommissioned and portable sinks using Outbreak ceased, elimination
al, 2011 investigation aeruginosa bottled water used, silver nitrate treatment of water  from environment
system, sensor taps replaced with conventional
taps
Wong et al, Outbreak Pseudomonas MIC only Drinking water dispenser ~ RAPD, PFGE Removal of contaminated water dispenser Outbreak ceased
2011 investigation flourescens
Hong et al, Outbreak MDR Acinetobacter ~ MIC only Sink, faucet MLST Disinfection of sinks with aleohol and bleach, Outbreak ceased
2012 investigation bawmannii replacement of sink
Breathnach et Qutbreak MDR. Pseudomonas VIM-2 Shower drains, toilet PFGE, VNTR Replacement/refurbishment of taps, sinks, toilets, Outbreak continued
al, 2012 investigation aeruginosa bowls and brushes sluice areas, main wastepipe, toilet brushes
Snitkin et al, Outbreak Klebsiella KPC Sink drains PFGE, rep-PCR, Rooms disinfected with bleach and hydrogen Outbreak ceased
2012 investigation preumoniae WGS peroxide vapor - details not given
Tofteland et Outbreak MDR Klebsiella KPC-2 Sink drains PFGE, MLST, Disinfection of drainage system with chlorine, Outbreak ceased
al, 2012 investigation pneumoniae plasmid profiling replacement of sinks and sink traps
Kaiser et al, Outbreak Enterobacteriaceae KPC Sinks PFGE Daily drain disinfection with bleach, then hydrogen = Outbreak continued
2012 investigation peroxide foam
Kotsanas etal, Outbreak Enterobacteriaceae MP-4 Sink drains PCR, PFGE Bleach deep cleaning. pressurized steam Outbreak continued
2013 investigation decontamination, cleaning using single use soft

brushes. ensure sink met Euide]j.nes
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Abwasser-assoziierte Ausbriche

/\

Betteridge et Cross- Enterobacteriaceae Shower drain and PCR, rep-PCR, None N/A
al, 2013 sectional study equipment, sink plasmid typing
Landelle etal,  Outbreak MDR. Acinetobacter [ MIC onl Sinks, sink traps PFGE Weekly disinfection of sinks with bleach, ban use Outbreak ceased, elimination
2013 investigation baumannii of sinks for patient washing, transfer of all from environment
affected patients to dedicated isolation unit,
hydrogen peroxide vapor disinfection
Leung et al, Outbreak Enterobacteriaceae IMP-4 Shower plumbing and PCR Deep cleaning of floor drains and sink traps with Outbreak continued
2013 investigation equipment phenolic disinfectant and chlorine
Vergara- Outbreak MDR. Klebsiella MP-8 Sink traps, drain pipes PFGE Replacement of sink and drainage system, Outbreak ceased, elimination
Lopez et al, investigation oxytoca nstallation of shut-off valves in the drainpipe of from environment
2013 every sink, biweekly disinfection with biguanid and
hot water, yearly hyperchlorination of main water
tank and terminal points
Dewi et al, Cross- Enterobacteriaceae] Modified Sinks N/A None N/A
2013 sectional Acinetobacter spp. Hodge Test
environmental  _deromonas spp.
study
Knoester etal,  Quthreak Pseudomonas VIM Sinks, drains. faucets, PCR., AFLP Chlorination of sink drains, replacement of faucets Outbreak continued
2014 investigation aeruginosa faucet aerators. hair and aerators
washing basin, water
samples
Biswal et al, Cross- Pseudomonas MIC only Sink Antibiotic None N/A
2014 sectional study  aeruginosa susceptibility
profile
Stjame Outbreak Pseudomonas VIM Sink drains PFGE, rep-PCR Replacement of sinks and plumbing, weekly Outbreak ceased, elimination
Aspelund et investigation aeruginosa disinfection of sinks and drainage system with from environment
al, 2014 acetic acid and hot water (ongoing)
Odom et al, Longitudinal Klebsiella KPC Sink drains, faucets PCR Rooms disinfected with bleach, hydrogen Outbreak ceased
2014 study pneumoniae peroxide vapor or UV light - details not given
Leitner et al, Outbreak MDR Klebsiella KPC-2 Sink drains MLST, rep-PCR Cleaning sinks, replacement of sinks Outbreak ceased, elimination
2015 investigation oxytoca from environment
Wendel et al, Outbreak MDR Pseudomona. GIM-1 Sinks, drains, hair PCR. PFGE. Replaced sink traps, ceased using inflatable hair Outbreak continued
2015 investigation aeruginosa washbasin MLST washbasins, ceased using tap water for patient care,
ceased using sink area for storage of patient items
Ambrogi etal, Outbreak MDR Pseudomonas| VIM-2 Water samples PFGE Disinfection of taps, tap replacement with better ~ Outbreak ceased
2015 investigation aeruginosa design, regular flushing of all water outlets
Seara et al, Outbreak MDR Klebsiella NDM-7 Sink & shower trap PFGE, MLST, Disinfection of sink and shower with steam Outbreak ceased
2015 investigation preumoniae PCR vaporization, 0.1% sodium hypochlorite, 0.1%
sodium hydroxide & 0.1% C12-C16 alkyl dimethyl
amine oxide, replacement of sink trap
Ttoetal 2015  Outbreak Enterobacteriaceae MP-1 Sink, cold tea dispenser NGS Banned use of cold tea dispenser, new sink Outbreak ceased
investigation design to minimize acrosols
\J/
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Gliederung

A Pramissen der Hygiene
A Wasser- und Abwasser i ibersehenes Reservoir

A Erfahrungen aus Ausbriichen

A Ergebnisse aus dem HyReKA- Verbundvorhaben
A KRINKO i Empfehlung

A Fazit
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Hygienisch-medizinische Relevanz und Kontrolle
Antibiotika-resistenter Krankheitserreger in klinischen,
landwirtschaftlichen und kommunalen Abwassern und
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Biological or hygienic-medical
relevance and control of antimicrobial-resistant bacterial
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