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Contaminated sinks in intensive care units: an
underestimated source of extended-spectrum
beta-lactamase-producing Enterobacteriaceae in
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Are Sink Drainage Systems a Reservoir for Hospital-
Acquired Gammaproteobacteria Colonization and
Infection? A Systematic Review

Cheryl Volling,' Narges Ahangari,' Jessica J. Bartoszko,” Brenda L. Coleman,’ Felipe Garcia-Jeldes,’ Alainna J. Jamal,' Jennie Johnstone,’
Christopher Kandel,' Philipp Kohler,' Helena C. Maltezou,’ Lorraine Maze dit Mieusement,” Nneka McKenzie,' Dominik Mertz,” Adam Monod,’
Salman Saeed,® Barbara Shea,' Rhonda L. Stuart,” Sera Thomas,' Elizabeth Uleryk,'"” and Allison McGeer'
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Gallen, St. Gallen, Switzerland, *National Public Health Organization, Athens, Gresce, ESunn's-'bmcnk Health Sciences Centre, Toronto, Ontario, Canada, "Hamilton Health Sciences, Hamilton, Ontario,
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Increasing rates of antimicrobial-resistant orgamsms have focused attention on sink drainage systems as reservoirs for hospital-

acqulred Gammaproteobdcterla Lolonlzatlon anff —cviflence for ‘rransn11551011 from thls

for Gammaproteobacterial colonization/infectio We used a causah‘ry tool to summarize the qua ity of evidence. Included studies
provided evidence of co-occurrence of contamirtate - aftion, temporal sequencing com-
patible with sink drainage reservoirs, some steps in potential causal pathways, and relatedness between bacteria from sink drainage
systems and patients. Some studies provided convincing evidence of reduced risk of organism acquisition following interventions.
No single study provided convincing evidence across all causality domains, and the attributable fraction of infections related to sink

drainage systems remains unknown. These results may help to guide conduct and reporting in future studies.
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OPEN Novel use of culturomics to identify
the microbiota in hospital sink
drains with and without persistent

VIM-positive Pseudomonas
L RS geruginosa

Jannette Pirzadian’, Susan P. Harteveld"?, Shanice N. Ramdutt*, Willem J. B. van Wamel’,
Comné H.W. Klaassen®, Margreet C. Vos* & Juliétte A. Severin*~

In hospitals, Verona Integron-encoded Metallo-beta-lactamase (VIM)-positive Pseudomonas
aeruginosa may colonize sink drains, and from there, be transmitted to patients. These hidden
reservoirs are difficult to eradicate since P. aeruginosa forms biofilms that resist disinfection. However,
little is known on the composition of these biofilms. Therefore, culturomics was used for the first

time to investigate the viable microbiota in four hospital sink drain samples with longstanding VIM-

Tooth enamel ; positive P. aeruginosa drain reservoirs (inhabited by high-risk clone, sequence type ST111), and four
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OPEN" A microbiological survey of
handwashing sinks in the hospital
built environment reveals

\ pri Si/nksu(ace differences in patient room and
-------------- healthcare personnel sinks

flush
Lauren C. Franco™?, Windy Tanner?, Christine Ganim?, Terri Davy?, Jonathan Edwards' &
Rodney Donlan®*
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| | Handwashing sinks and their associated premise plumbing are an ideal environment for pathogen-
harboring biofilms to grow and spread throughout facilities due to the connected system of wastewater
- - plumbing. This study was designed to understand the distribution of pathogens and antibiotic
f resistant organisms (ARO) within and among handwashing sinks in healthcare settings, using culture-
‘ dependent methods to quantify Psevdoemonas aeruginosa, opportunistic pathogens capable of

growth on a cefotaxime-containing medium (OPP-C), and carbapenem-resistant Enterobacteriaceae
L Drain cover (CRE). Isolates from each medium identified as P. aeruginosa or Enterobacteriaceae were tested for
susceptibility to aztreonam, ceftazidime, and meropenem; Enterobacteriaceae were also tested against
J— ertapenem and cefotaxime. Isolates exhibiting resistance or intermediate resistance were designated
ARO. Pathogens were quantified at different locations within handwashing sinks and compared in
P-trap water quantity and distribution between healthcare personnel (HCP) and patient room (PR) sinks. ARO were
] SR compared between samples within a sink (biofilm vs planktonic samples) and between sink types (HCP
/ P-trap biofilm vs. PR). The drain cover was identified as a reservoir within multiple sinks that was often colonized by
pathogens despite daily sink cleaning. P. aeruginosa and OPP-C mean log,, CFU/cm? counts were higher
in p-trap and tail pipe biofilm samples from HCP compared to PR sinks (2.77 &+ 2.39vs. 1.23 +1.62 and
5.27 +1.10 vs. .74 3 1.06) for P. aeruginasa and OPP-C, respectively. P. aeruginosa and OPP-C mean
logyy CFU/ml counts were also higher (p <2 0.05) in HCP compared to PR sinks p-trap water (2.21 +1.52
vs. 0.89 £+ 1.44 and 3.87 + 0.78 vs. 3.21 £ 1.11) for P. aeruginosa and OPP-C, respectively. However,
a greater percentage of ARO were recovered from PR sinks compared to HCP sinks (p << 0.05) for
Enterobacteriaceae (76.4 vs. 32.9%) and P. aeruginosa (25.6 vs. 0.3%). This study supports previous
work citing that handwashing sinks are reservoirs for pathogens and ARO and identifies differences
in pathogen and ARO quantities between HCP and PR sinks, despite the interconnected premise
plumbing.
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The handwash station: friend or fiend?
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Journal of Hospital Infection
Volume 104, Issue 4, April 2020, Pages 492-496

Handwashing is a key barrier to cross-infection p ; )
drainage systems). Widespread and often uncritic ;
Recognition of the associated hazards went unhe | SEVIER
outbreak of pseudomonas in Belfast in 2012 force
tactinn nf watar franm tha niitlat nf a HWS far tha r

Short report

Handwashing sinks as the source of transmission
of ST16 carbapenem-resistant Klebsiella
pneumoniae, an international high-risk clone, in an

1ntensive care unit

Y.Feng» P o% | Weid# S Zhu%* F.Qiao 9, X Zhang® &< Y. Kang ® L. Cai ¢, M. Kang ©, A. McNzlly g, Z. Zong &
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WHO Guideline (2019): umyvadla & ADR

Implementation manual to prevent and control the spread of

carbapenem-resistant organisms at the national and health care

facility level: interim practical manual supporting implementation .
of the Guidelines for the prevention and control of carbapenem-

resistant Enterobacteriaceae, Acinetobacter baumannii and
Pseudomonas aeruginosa in health care facilities

Zarovnané smerom do
odtoku

Umyvadla s znamym rezervoarom MDR G-
E)aktél‘ii Ziadne sit4, zatky
Ziadne umyvadla ale ADR v pacientskej

zone .
NIE V ZONE PACIENTA

Redukcia umyvadiel

Racionalne umiestnenie umyvadiel )
Spravne typy umyvadiel
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NASE SKUSENOSTI Z FN TRNAVA




Fakultna
nemochnica Trnava

Fakultnd nemocnica Trnava je najvaédim
poskytovatelom zdravotnej starostlivosti v
Trnavskom kraji. Na 641 loZkach odliecime viac ako
20-tisic pacientov roéne. Nag kvalifikovany personal
realizuje lie¢ebno-preventivny a osetrovatelsky
proces s cielom zaistit maximalnu spokojnost nasich
pacientov. Nemocnica ma 9 klinik a 17 oddeleni, na

ktorych pracuju Spickovi lekari.

Fakultna nemocnica Trnava

20000



Program prevencie a kontroly infekcii vo FN Trnava

Oddelenie nemocnicnej hygieny a
epidemioldgie
4 pracovnici uvazok 3,0 / 641 16Zok

 Podla Guidelines on core components of
IPC programmes

720 - 90% - pokrocila aroven
« Komisia RALAP

Izolacné kapacity
na kazdom oddeleni/klinike - 1 aZ 2 16zka

Surveillance HCAI
aktivna - 4 - 6%
od 2022 softvér HAIDi

Oddelenie centralnej sterilizacie

Klinika infektoldgie - ATB konzilia +
klinicky farmakolog

Hygienické audity
Vlastné upratovanie
Terminalna dezinfekcia — Aerospet (Ecolab)
UVflorescencia - EnCompass (Ecolab)
ATP monitoring (3M)
Mikrobiologicky monitoring - externy +
laboratdria CEMIP

Program hygieny ruk
spotreba - 30,2 1/1000LD pred COVID-19
48,1/1000LD COVID-19
compliancia - 40- 60% - systém OBSERVE
(Hartmann)

#) FAKULTNA NEMOCNICA
TRNAVA
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Materidl: hemokultiira aerbna

Vysetrenie: Kultivatné vySetrenie

Mikroskopické vySetrenie materidlu: gramnegativne palicky
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N=45
35 (55.5%)
10 (44.5%)
6 (13.3%)
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Miesta detekcie PSA VIM - JIS
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Sledovanie kolonizacie sifonov po vymene

Fymena sifonov

100000

10000

1000

Lim. hodnota 250 RLU
100

10
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b e *ed - Ld Lk ed el Ed ek
=" _/"'\: =1 = =1 /,u.\':r =T =
infelecia CHLG p Vimena sifénov + dez. Dezinfelkeia CHLOROM Dezinfelcia KY SELINOTT
Dezinfelcia OROM CHLOROM PEROCTOVOU

perioda 1 perioda 2 perioda 3 perioda 4

priemerne hodnoty

RLU 69378.4 75.4 13318 692.8

l =0,0001 Jl p=0,0798 Jl p=0,2699 J

k =0,0001

Pmova J., Sokolova J., Rusnakova V. Multimodalna stratégia zaloZzena na dbkazoch pri znizovani vyskytu nozokomialnych infekcii s efiologiou Pseudomonas
aeruginosa u pacientov v intenzivnegj starostlivost], dizertacna praca 2020
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Mikrobiologicky monitoring sifonov

odberové miesta

lokalizacia

kontrolny odber po vymene

Pouzivana
dezinfekcia

prvy odber

Chlor 1x denne

sifonov

Chlor 1x denne

umyvadlo sifon

umyvadlo sifon

umyvadlo sifon

umyvadlo sifon (P)

umyvadlo sifon (L)

BOX 10

BOX 9

BOX 8

spolo¢na
izba

spolo¢na
izba

Pseudomonas aeruginosa,
Staphylococcus warnert,

Enterobacter spp., Klebsiella spp.

Stenotrophomonas maltophilia

Pseudomonas monteii

Klebsiella spp., Citrobacter
freundi, Stenotrophomonas
maltophilia, Serratia marcescens,
Klebsiella spp.

Pseudomonas aeruginosa,
Pseudomonas spp., Citrobacter
braakii, Stenotrophomonas
maltophilia, Chryseobacterium
joostei, Klebsiella spp.

Acinetobacter junii, Pseudomonas
oleovorans, E.coli

Pseudomonas aeruginosa,
Pseudomonas oleovorans,
Enterobacter cloacae
Acinetobacter junii,
Stenotrophomonas maltophilia
Acinetobacter pitti, Psuedomonas
mosselii, Pseudomonas aeruginosa,
Acinetobacter johnsonii,
kvasinkoveé mikroorganizmi,
Klebsiella spp.

Psuedomonas mosseli,
Pseudomonas aeruginosa,
Acinetobacter pitti,
Stenotrophomonas maltophilia,

Wilnhcinlla en
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Mikrobiologicky monitoring sifonov

Odl_)erove Miesto Mikroorganizmu Rast na OXI NG Carba 5 GeneXpert  Rast na Mac
miesta S chromID CarbaR Conkey
ul.n)'fvadlo sp(_)locna Pseudqmonas Ano pozit. VIM negat. Ano
sifon (P) izba aeruginosa,
um}.lv,adlo BOX 10 Pseudqmonas ano pozit. negat. negat. ano
sifon aeruginosa,
ul.nyvad’lo sp(_)locna Pseudqmonas Ano pozit. VIM VIM Ano
sifon () izba aeruginosa,
kachlicky
okolo spolo¢na Pseudomonas , . ,
R . . ano pozit. negat. negat. ano
umyvadla izba aeruginosa
()

Kontrolné stery po vymene sifonov — dezinfekcia chlorom 1x denne

Pseudomonas

kohutik BOX 9 : ano pozit. VIM VIM ano
aeruginosa

ul.n)'rvadlo sp9locna Pseudqmonas Ano pozit. VIM VIM Ano
sifon (P) izba aeruginosa,

kohutik UP P 9locna Pseudom onas ano pozit. negat. negat. ano
izba aeruginosa

ur.nyvad,lo Sp(_)locna Pseudomonas Ano pozit. VIM VIM Ano
sifon (L) izba aeruginosa

kohutik up;  Spolocnd - Pseudomonas 4no pozit. VIM VIM 4no

izba aeruginosa



Bodovy skrining kontamindcie sifonov a perlatorov MDR baktériami

Marec 2022

Cieleny skrining - VRE, CPE, PSA

67 vzoriek - ]IS pracoviska

Chromogénne media (PAID, CARB, VRE) bioMérieux )

Imunochromtaograficky test - NG-Test Carba 5 (NG Biotech, FR)
- KPC, OXA, IMP, NDM a VIM

Pocet
Typ MO pozitivnych %

PSA 27 40,3
VRE 25 37,3
CARBA 12 17,9
Producent karbapenemaz

PSA (VIM, IMP, NDM) 10 14,9

Producent karbapenemaz
CPE (KPC, NDM) 10 14,9




Bodovy skrining kontaminacie sifonov a perlatorov MDR baktériami

Pozitivny ster % Negativny ster %
N=32 N=35

Miesto
sifén 20 62,5 22 62,9 0,976
perlator 12 37,5 13 37,1
Typ miestnosti
Cistiaca miestnost 2 6,3 8 22,9 0,118
dennd miestnost/kuchynka 4 12,5 1 2,9 0,301
obsluzné miestnsoti 3 9,4 4 11,4 0,785
kukana 6 18,8 6 17,1 0,864
umyvadlo pri [6zku 17 53,1 16 45,7 0,717
Vzdialenost od 16zka
priemer £ SD 1+1 3+1 <0,001
Meranie ATP
priemer =+ SD 64164 + 150257 32098+ 147412 0,434
median (IQR) 1628 (774 - 4859) 680 (227 3035)




Sekvenovanie 8 izolatov PSA pocas outbreaku NN

PSA u pacientov s COVID-19 na JIS

- 2 klinické kmene MDR PSA (VIM) z hemokultury
od pacientov s COVID-19 (muz 64, muz 67)

- 6 enviromentalnych kmenov MDR PSA (VIM) i
izolovanych zo sifénov JIS i

il
il
10
18
|
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- Kmene izolové z hemokultur a zo sifonu umyvadla "
medzi pacientami boli homoldgne na viac ako 99%.
potvredny kmen ST111

- VSetky kmene niesli gém qac EA1

Sokolova J., Pazderka L., B6hmer M., Rusridkova D., Szemes T., unpublished data:



Analyza vyskytu gac EA1 u izolatov rodu Pseudomonas ziskanych z nemocnicného prostredia

v SR pocas Studie HER v rokoch 2015 - 2019 (n=274)

- Na qgac EA1 bolo pozitivnych 27,4 % izolatov Abstrac Subrisson

4 — Topic area: 8. Disinfoction/steriization
pseudomnad (n=75) Tk o il
Abstract N°: ICPIC21-1501
AFIRST REPORT OF QACAE1 DETECTION IN PSEUDOMONAS SPECIES FROM HOSPITAL ENVIRONMENT IN
SLOVAKIA
Martina Havrisko', Jaroslava Bmova™*, Lenka Reizigova', Lukas Pazderka', Janka Pmova’, Anna Liskova?, Zuzana

° 8 5, 9 0/0 qac EA 1 pozitivnych pseudomonéd Sirotna®, Anna Streharova®, Viadimir Krcmery®

"Centre for Microbiology and Infection Prevention, School of Health Sciences and Social Work, Trnava University,
Trava, 2Department of Clinical Microbiology, University Hospital Nitra, Nitra, *Nafional Reference Centre of

tVO ri l i n é. StrOi e a p 0 m 6 Cky S Vl h kym Environmental Microbiology, Public Health Authority , Bratislava, ‘Department of Infectious Diseases, Trava Univeristy

Hospital, Tmava, *Tropicteam, St. Elisabeth University, Bratislava, Slovakia

p rO S tre d im Prefered presentation method: Poster communication only

I want to submitt my abstract for the ICPIC Clip award: No
Introduction: Quaternary ammanium compounds (QAC) are often employed as disinfectants in hospitals. The resistance
mechanism to disinfectants is usually determine by genes gacAE1 that are found in Gram-negative bacteria, mainly in the

N 9 2 , 3 0/0 (n - 7 2 ) Silni p ro ducenti b i Ofilmu Enterobacteriaceae family and with Pseudomonas species

Objectives: The aim of this study was to analysed the frequency of biocide resistant gene qacAE1 in Pseudomonas
4 4 4 k 4 e k ! b I 4 d 4 4 ! species isolated from hospital environment during HOSPITAL-ENVIRO-REZ study in 2015 - 2019 in Slovakia.
i Sta tlStl C y Slg n Iﬁ a n tn e Vl a C O l m e ZI n Im l Methods: In this study 274 environmental isolates of Pseudomanas species from 93 Slovakia hospitals were screened
for the presence of biocide resistant genes gacAE1(by the PCR and visualised by ELFO) and resistance to antibiotics

Za S tljp en é M D R fO rmy p Se u d 0 m 0 n a, d S genes bla,g, bla,, bia,, blag,, ;. and bla, . (GeneXpert, Cepheid) and immunochromatographic rapid tests (NG-

Test CARBA 5, NG Biotech).
Results: Qut of the 274 isolates of Pseudomanas species from hospital environment 78 isolates (28,5%) were positive for

reZiS ten CiO U n a Ch in 0 10, n OVé a ka rb ap en ém 0 Vé qacAE1 gene. Overall 62 (79,5%) were from hospital sanitary facilities (sinks, sink drains, faucets, showers, washing

basins and soaps). Within all gacAE1 Pseudomonas spp. isolates were 57 (73%) mulidrug resistant. Carbapenem

a n ti b i 0 ti kd ( P< 0 0 0 1) resistance were detected in 32 (41%) isolates, of which two were bla,  and six bla,,, positive.
J

Conclusion: This study shows that the multidrug resistant Pseudomonas species with gacAE1 gene which harboured
resistance to quaternary ammonium compound biocides are widespread in hospital sanitary facilities in Slovakia.
This study was supported by a research grant from the M3WVaS SR and grant fromTmava University.

Iwant to apply for a fellowship: No

Perzistencia MDR pseudomonad v prostredi 16Zkovych ZZ v podobe
biofilmu predstavuje vyznamny rezervoar nozokomialnych
multirezistentnych patogénov

A first report of qacde1 detection in pseudomonas species from hospital environment in Slovakia / Martina Havrisko, Jaroslava Sokolovd,
Lenka Reizigovd, Lukds Pazderka, Janka Prnovd, A. Liskova, Zuzana Sirotnad, Anna Strehdrovd, Vladimir Kréméry.
In: . - ISSN 2047-2994. - Vol. 10, Supplement 1: (2021), s. 95
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Dezinfekcia

- DEZINFEKCIA NEFUNGUJE BEZ MECHANICKE] OCISTY

- vymena sifonov je len doCasnym rieSenim
- pravidelna udrzba sifonov

- vytvorenie harmonogramu udrzby, dezinfekcie a
zodpovednych osob

- zvySena frekvencia kontrol umyvadiel a vody

- preferovanou dezinfekciou zlucCeniny na baze aktivneho
kyslika

Pmova J., Sokolova J., Rusnakova V. Multimodalna stratégia zaloZzena na dbkazoch pri znizovani vyskytu nozokomialnych infekcii s efiologiou Pseudomonas
aeruginosa u pacientov v intenzivnegj starostlivost], dizertacna praca 2020



Samodezinfekcné sifony
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Short report

The sink as a correctable source of
extended-spectrum [B-lactamase contamination
for patients in the intensive care unit

[. Wolf**, P.W.M. Bergervoet®, F.W. Sebens®, H.L.A. van den
Dever®, P.H.M. Savelkoul ¢, W.C. van der Zwet®

* Laboratory for Medical Microbiology and Infection Control, Deventer Ziekenhuis, The Netherlands
? Intensive Care Unit, Deventer Ziekenhuis, Deventer, The Netherlands
-Department of Medical Microbiology & Infection Control, VU University Medical Center, Amsterdam,

The Netherlands
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SUMMARY

Article history:
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Keywords:

amplified fragment length
polymorphism
Extended-spectrum
f-lactamase-positive bacteria
Hospital reservoir

Between December 2010 and April 2012, intensive care unit {(ICU) patients in our hospital
were infrequently colonized with extended-spectrum [-lactamase-positive bacteria
(ESBLs). We hypothesized that these ESBLs originated from patients’ room sinks, and this
was prospectively investigated by weekly culturing of patients and sinks during a 20-week
period. ESBLs were isolated from all 13 sinks. Four patients became colonized with ESBLs
that were genetically identical to ESBLs that had previously been isolated from the sink.
One of these patients died of pneumonia caused by the ESBL. Transmission from sinks to
patients was stopped by integrating self-disinfecting siphons to all sinks on the ICU.

© 2014 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.






Umiestnenie umyvadla v zdravotnickom zariadeni

- umyvadlo by nemalo byt umiestnené v zéne pacienta
(2 metre od l6zka pacienta)

v izolacnych boxoch by umyvadla nemali byt
umiestnené vobec a mali by byt extrahované

- umyvacia emulzia, jednorazové utierky a kos by mali byt
k dispozicii ku kazdému umyvadlu

- alkoholova dezinfekcia by nemala byt pritomna pri
umyvadle ale v mieste poskytovania zdravotnej
starostlivosti

- pripravné stoliky nesmu byt v blizkosti umyvadiel

« prisny zdkaz vlievania biologického odpadu do odtokov

Pmova ., Sokolova J., Rusnakova V. Mulimodalna stratégia zaloZena na dbkazoch pri znizovani vyskytu nozokomidalnych infekcii s etioldgiou Pseudomonas
aeruginosa u pacientov v intenzivnej starostlivost], dizertacna praca 2020









-
Dizajn umyvadla

- umyvadlo by nemalo obsahovat Ziadne plastové komponenty
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smerovat mimo odtok

- alternativou pakovych umyvadiel su senzorové umyvadla, ktoré si vSak tiez vyzaduju
udrzbu komponentov

- umyvadlo by malo byt ¢o najhlbsie, aby sa zabranilo tvorbe aerosdlu pri prade vody
- prud vody by nemal byt silny, aby sa zabranilo tvorbe aerosélu
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Background: Long-term outbreaks of multidrug-resistant Gram-negative bacilli related to hospital-building water

systems have been described. However, successful mitigation strategies have rarely been reported. In particular, envi-

ronmental disinfection or replacement of contzminated equipment usually failed to eradicate environmental sources ARTICLE INFO

SUMMARY

of Pseudomonas aeruginosa. Article history: : G
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sinks have been identified as reservoirs that can
facilitate colonization/ Infection of patients with multidr ug-resistant (WDR) Gram-negative
bacteria (GNB) in intensive care units (ICUs).
Aim: To assess the impact of removing patients” sinks and implementing other water-safe
on the annual rates of ICU-acquired MOR-GNB.
Methods: This six-year quasi-experimental study was conducted from January 2011 to
December 2016. The intervention was carried out in August 2014 in two adult ICU wards
‘with 12 rooms each. To assess the changes in annual MDR-GNB rates before and after the
intervention, we used segmented regression analysis of an interrupted time-series. Crude
relative risk (RR) rates were also calculated.
Findings: The incidence rates of MDR-GNE were 9.15 and 2.20 per 1000 patient-days in the
pre- and post-intervention periods, respectively. This yielded a crude RR of acquiring MDR-
GNB of 0.24 (95% confidence interval: 0.17—0.34). A significant change in level was
observed between the MDR-GNB rate at the first point of the post-inte rvention period and
the mte predicted by the pre-intervention time trend.
jon: The. ion of a new fe policy, which included the removal

ufslnks from all patient rooms, successfully improved the control of MDR-GNB spread in an
ICU with endemic infection. Our results support the contribution of sink use with the
incidence of MDR-GNB in endemic environments.

@ 2017 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.

Methods: We report the investigation and termination of an outbreak of P aeruginosa producing VIM carbapen-

emase (PA-VIM) in the adult intensive care unit (ICU) of a Swiss tertiary care hospital with active case finding, environ-

mental sampling and whole genome sequencing (WGS) of patient and environmental strains. We also describe the

implemented control strategies and their effectiveness on eradication of the environmental reservoir. Keywords: B
Contaminated sink

Results: Between April 2018 and September 2020, 21 patients became either infected or colonized with a PA-VIM Multidrug-resistant Gram-

strain. For 16 of them, an acquisition in the ICU was suspected. Among 131 environmental samples collected in the negative bacteria

ICU, 13 grew PA-VIM in sink traps and drains. WGS confirmed the epidemiological link between dlinical and environ- g:::“":: :::;;u;mem

mental strains and the monoclonal pattern of the outbreak. After removing sinks from patient rooms and implemen- Intensive care unit

tation of waterless patient care, no new acquisition was detected in the ICU within 8 months after the intervention.

Discussion: Implernentation of waterless patient care with removal of the sinks in patient rooms was successful for

termination of a PA-VIM ICU outbreak linked to multiple environmental water sources. WGS provides highly discrimi-

natory accuracy to investigate environment-related outbreaks.

Keywords: Pseudomonas aeruginosa, VIM, Carbapememase, Sink, Waterless, Cutbreak, Aquatic reservoir, cgMLST
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Reduced rate of intensive care unit

acquired gram-negative bacilli after
removal of sinks and introduction of
‘water-free' patient care
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Patrick Sturm™, Andreas Voss'?, Peter Pickkers® and Hans vd Hoeven®

Abstract

Background: Sinks in patient rooms are associated with hospital-acquired infections. The aim of this study was to
evauate the effect of removal of sinks from the Intensive Care Unit (ICU) patient rooms and the introduction of
‘waterfree’ patient care on grarrnegative bacili colonization rates.
Methods: We conducted a 2-year pre/post quasi-experimental study that compared monthly gram-negative bacilli
slonization rates pre- and wsing g regression analysis of interupted time series data
Five ICUs of a tertiary care medical center were induded. Participants were all patients of 18 years and older
admitted to our ICUs for at least 48 h who also received selective digestive tract decontamination during the
twehe month pre-intenvention or the twelve month post-intervention period. The effect of sink removal and the
introduction of ‘waterfree’ patient care on colonization rates with gram-negative bacilli was evaluated. The main
outcome of this study was the monthly colenization rate with gram-negative bacilli (GNB). Yeast colonization rates
were used as a negative control’, In addtion, colonization rates were calculated for fist positive culture results from
cultures taken 23, 25, 27, 210 and 214 days after ICU-admission, rate ratios (RR) were calculated and differences
tested with chi-squared tests

Results: In the pre-intervention period, 1496 patients (3153 admission days) and in the postintenvention period
1444 patients (9044 admission days) were included. Segmented regression analysis showed that the intevention
was followed by a statistically significant immediate reduction in GNE colonization in absence of a pre or post
intervertion trend in GNB colonization. The overall GNB colonization rate dropped from 26.3 to 216 GNB/1000 ICU
admission days (colonization rate ratio 082 $5%C1 067-0.99; P = 002). The reduction in GNB colonization rate became
more pronounced in patients with a longer I0-Length of Stay (LOS): from a 1.22-fold reduction (22 days), to a 1.64ald
(25 dar 2), 254old (for 210 days; P < 0001) to a 36-Fold (214 days; P 01) reduction.

‘Conclusions: Removal of sinks from patient rooms and introduction of a method of "waterfree’ patient care is
associated with a significant reduction of patient colonization with GNB, espacially in patients with a longer ICU
length of stay.

Keywords: ntensive care unit, Sinks, Gramrnegative bacilli, Multidrug resistance, ‘Water-free’ patient care, Length

of stay, Colonization
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