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Radboudumc masters Design Built environment

How does built environment and service design interact?
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Why is the diffusion of
innovations in the field of
the hospital built
environment so slow?
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Slow diffusion of innovations

* Expensive interventions

* Interdisciplinary approach is needed

* Long-term consequences of the built environment
* Low grade of evidence available

* Conservative field
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Diffusion of innovation the theory

*  What Are the Steps In the Diffusion of Innovations?

* Five-step process of decision-making:

Opinion leaders

1 K | d adopt at this time

: nowiledge
2. Persuasion
3. Decision
4. Implementation

. . Early Late
5. Confirmation Innovators majority majority Laggards
25% 34.0% 34.0% 16.0%
Meon-250  Mean-150 Mearn Mean+ 150
Percentages
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Let’s talk Implementation
My lessons learnt

Sense of urgency

System approach

Leadership involvement

Team effort

Solid preparation

Sustainable solution

Buy-in from all stakeholders

Board involvement

Evaluation — Evidence-based approach
10. Create a good narrative!

B

Radboudumc



- i —— iu01<|'HlJ

- e T Sl

o | r—— — —=

= | TN

e )

— 2 > L) . -3
(m. | «;
—F]

o S

!

)
%
;
|
ds—

» ’kllo‘ !
e 1
)"-‘-.—— —l ¥l = b ,.L-—.,- by b
2 )
|
]

|9
P 4P

: e
.._{
| !
» _ -
»
T -

P

— - -

Ve
f
:

("\l.; :

2

J[.
|

- |
vl

3
- » .
- e |o|/| e | h.;ﬁ_.
. . °
-~

=~
/ .“ll & J ";

©
=
Q
fd
(&)
8 o
- 8
nol
c 2
(7))

c 2
=P
-
Ct
Q

c C
nil
=
o S
L=
= Q
U o
© 5
= E
- &
< 8

tant?

impor

IS i

Why




WHY do we care?

Resistance in gram negative bacilli

Carbapenem (Meropenem) < Carbapenemase

|

Cephalosporin (Ceftriaxon)

|

Penicillin

N

ESBL, pAmpC

Radboudumc



Increased bacterial resistance

RAPID RISK ASSESSMENT

Carbapenem-resistant Enterobacteriaceae —
second update

26 September 2019

Epidemiological situation of carbapenemase-producing
Enterobacteriacea, July 2018

P

W

Epidemiclogical stages

W Sporadic occurence (Stage 1)
3 Single hospital outbreak {Stage 23)
=3 Sporadic hospltal outhreaks (Stage 2b)
mm Regional spread (Stage 3)

mm |nter-reglonal spread (Stage 4)
mm Endemic situation (Stage 5)
0 Countries not participating

Radboudumc



IPC

Behavior
Infrastructure



Infrastructure

HAI



Guidelines on Core Components

of Infection Prevention and Control
Programmes at the National and Acute
Health Care Facility Level

*8 Core components
*New

Multimodal approach
Hospital built environment

MINIMUM REQUIREMENTS
for infection prevention
and control programmes

The starting point for i the World Health O izatil of
infection prevention and control programmes at the national and health care facility level

World Health
rganization
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Great variation globally
in buillt environment

Driver for outcome
differences?



Microbiome
Human versus hospital

Clear that hospitals are an important reservoir of multidrug-resistant
organisms

Clear that humans are an important reservoir of multidrug-resistant
organisms

Clear that both microbiomes are interconnected

Bt -
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ARTICLES

medicine
OPEN
Cartography of opportunistic pathogens and

antibiotic resistance genes in a tertiary hospital
environment

https://doi.org/10.1038/541591-020-0894-4

M) Ghok tor updates

Hospital Microbiome

Kern Rei Chng'#, Chenhao Li'%°, Denis Bertrand'*°, Amanda Hui Qi Ng', Junmei Samantha Kwah’,
Hwee Meng Low’, Cheng Tong', M Natrajan', Michael Hongjie Zhang', Licheng Xu?,
Karrie Kwan Ki Ko**%, Eliza Xin Pei Ho', Tamar V. Av-Shalom', Jeanette Woon Pei Teo®,

Chiea Chuen Khor ', MetaSUB Consortium*, Swaine L. Chen', Christopher E. Mason 7,

Oon Tek Ng®*', Kalisvar Marimuthu ©8*", Brenda Ang®® and Niranjan Nagarajan ()'"*

a 1 week 1.5 years b
Timepoint { ————— Timepoint 2 —————————— Timepoint 3

/ | Culture enrichment and antibiotic selection

Long-read nanopore sequencing

7
, Aerator

Cardiac table

trap,’

\
Sink | ; l

. Bedrail RIS

0008

Antibiotic-resistant bacterial species (n = 69)

PN

Short-read shotgun metagenomic sequencing

Community type A

+ 1 Skin bacteria

* 1 Microbiome turnover
* 1 Human influence

* 1 ARGs at | frequencies

Community type B

* 1 Biofilm-associated bacteria
* | Microbiome turnover

¢ | Human influence

« | ARGs at 1 frequencies

l

l

Structural analysis

Chromosomal assemblies
Species-specific and stable
mediators of ARGs

Plasmids (n = 5910)
Dynamic mediators generating
diverse ARG combinations

Bacteriophages (n = 1693)
Widely present
disseminators of ARGs

Short-read shotgun
metagenomic sequencing

Phylogenetic analysis

Enrichment of multi-antibiotic
resistant strains over
sites and timepoints

1 Genomic relatedness with
isolates collected during
hospital-acquired
infection outbreaks

Low abundance of multidrug-resistant organisms

Haak, Wiesinga. Nature medicine, volume 26, pages 826—828 (2020) Radboudumc



Water in hospitals — A (dangerous) deep dive




Global outbreak of severe Mycobacterium chimaera disease @+ ®
after cardiac surgery: a molecular epidemiological study

)akko van Ingen*, Thomas A Kohl*, Katharina Kranzer*, Barbara Hasse, Peter M Keiler, Anna Katarzyna Szafranska, Doris Hillemann,

Meera Chand, Peter Wemer Schreiber, Rami Sommerstein, Christoph Berger, Michele Genoni, Christian Riiegg, Nicolas Troillet, Andreas FWidmer,
Soren LBecker, Mathias Herrmann, Tim Eckmanns, Sebastian Hal/er, Christiane Holler, Sylvia BDebast, Maurice) Wolfhagen, Joost Hopman,

jan Kluytmans, Merel Lange/aar, Daan W Notermans, jaap ten Oever, Peter van den Barse/aar, Alexander BAVonk,Margreet CVos Nada Ahmed,
Timothy Brown, Derrick (rook, TheresaLLamagni, Nick Phin, EGrace Smith, Maria Zambon, Annerose Serr, Tim Gatting, Winfried Eoner,

Alexander Thurmer, Christian Utpatel, Cathrin Spréer, Boyke Bunk, Ulrich Ntibel, GuidoV Bloembergt, Erik CBottgert, Stefan Niemannt,
Dirk Wagnert , Hugo Saxt

Summary

Background Since 2013, over 100 cases of Myrobacterium chimaera prosthetic valve endocarditis and disseminated lanctt infect Dis2017;
disease were notified in Europe and the USA, linked to contaminated heater-cooler units (HCUs) used during cardiac /193341

surgery. We did a molecular epidemiological investigation to establish the source of these patients' disease. Jplﬁ'lbgefo?:“"e
: u
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Original Investigation | Infectious Diseases

Risk Assessment After a Severe Hospital-Acquired Infection Associated
With Carbapenemase-Producing Pseudomonas aeruginosa

Joost Hopman, MD; Corlanne Meljer, MSc; Milki Kenters, BSc; Jordy P. M, Coolen, MSc; Mohammad R, Ghamati, MD; Shaheen Mehtar, MD, PhD;
Reinout van Crevel, MD, PhD; Wim J. Morshuis, MD, PhD; Ad F. T. M. Verhagen, MD, PhD; Michel M. van den Heuvel, MD, FhD;
Andreas Voss, MD, PhD; Heiman F. L. Wertheim, MD, PhD

» Unexpected detection of carbapenemase-producing (VIM) P aeruginosa

e Man in his early 60s, left-sided pneumonectomy and adjuvant
radiotherapy

» Atotal of 5 men (age range, 60-84years) and 6 women (age range, 55-
74 years) were admitted to the combined cardiothoracic surgery and
pulmonary diseases ward

« No additional cases (colonization or infection) of carbapenemase-
producing (VIM) P aeruginosa were detected

Radboudumc






Hopman ef al. Antimicasbial Resistance and Infecton Control (2017) 659 . : .
DO 181188741 7758 0170212 Antimicrobial Resistance

and Infection Control

RESEARCH Open Access

Reduced rate of intensive care unit L
acquired gram-negative bacilli after

removal of sinks and introduction of

‘water-free’ patient care

Joost Hopman' T, Alma Tostmann'™, Heiman Wertheim', Maria Bos', Eva Kalwijck', Reinier Akkermans®,
Patrick Sturm ™, Andreas Voss'”, Peter Pickkers® and Hans vd Hoeven®

Abstract

Background: Sinks in patient reoms are associated with hospita-acquired infections. The aim of this study was 10
evaluate the effect of remaoval of sinks from the Intensive Care Unit (ICU) patient rooms and the intredudion of
‘water-free’ patient care on gram-negative bacilli colonization rates.

Methods: We conducted a 2-year pre/pot guasi-experimental study that compared monthly gram-negative bacill
colonization rates pre- and post-intervention using segmented regression analysis of intemupted time series data.
Five ICUs of a tertiary cane 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 traa decontamination during the
twelve month pre-dintervention of the twebe month postintervention pericd. The effea of sink remaoval and the
introduction of ‘water-free’ patient care on colonization rates with grame-negative badlli was evaluated. The main
outcome of this study was the monthly colonization rate with gram-negative bacilli (GNE). Yeact colonization rates
wiere uged ¢ a ‘niegative contrd’. In addition, colonization rates were calculated for first positive culture results from
cultures taken 23, 25, 27, 210 and 214 days after KCU-admission, ate mtios (RR) weme calculated and differences
testad with chi-sguared tests.

Results: In the pre-intervention period, 1496 patients (9153 admission days) and in the post-intervention period
1444 patients (3044 admission days) were included. Segmented regression analysis showed that the intervention
was followed by a statistically significant immediate reduction in GNB colonization in absence of a pre or post
intervention trend in GNB ilonization. The overall GNB caonization rate dropped from 26.3 to 216 GNE1000 KU
admission days (colonization rate ratio 082, 95%C1 067-09% F = 002). The redudtion in GNB colonization rate became
maore pronounced in patients with a longer ICU-Length of Stay (LOS): from a 1.22-fold reduction (22 dayd, to a 1.6-fold
(25 days P = 0.002), 25fokd (for 210 days: P < 0.001) toa 36-fold (214 days; P < 0001) reduction.

Conclusions: Remaoval of sinks from patient raoms and intraduction of a methad of ‘water-free’ patient care is
asgociated with a significant reduction of patient colonization with GNB, especially in patients with a longer 1CU
length of stay.

Keywords: Intensive care unit, Sinks, Gram-negative bacilli, Multidrug resistance, ‘Water-free’ patient care, Length
of stay, Colonization

e Joast Hagmes wrl
P Pickie and Hare wd Homeen share ssnior avhashin
Equel conrbsos

Demarmen: of Madcd Mirabiology, Redsoud wivemity medicl centes,
(Geent Grootegiein 10, Pastius 9101, 6500, H, Mpnegen, The Metherlands
Full s of authar information is avalabls at e end of e adtide
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ICU In Radboudumc

rlands
Amhem N Minster
v i > 3
Rotterdam_ . 1 NS
&En e o
A Dortmund
Eindhoven \ °
| Esseno

. Radboud university medical center: 953 patient beds :m““ g

50 single bed ICU rooms, 35 beds operational \g“ ;
- Selective digestive tract decontamination (SDD)?
. Low MRSA and VRE rates

. Standard contact precautions

. Increasing global resistance (GNB)
. 2 outbreaks related to the sinks

. Klebsiella pneumoniae ESBL
. Enterobacter cloacae ESBL

"IN Engl J Med 2009; 360:2138-2141, may 2009 Radboudumc



The HEW EMNOLAND JOURMNAL gf MEDICINE

ORIGINAL ARTICLE

Decontamination of the Digestive Tract
and Oropharynx in ICU Patients

AM.GA. deSmet, M., LA )W. Kluytmans, M.D., Ph.D_, B.5. Cooper, Ph.D,
E.M. Mascini, M_.D., Ph.D, R.F ). Benus, M.D_, T.5.van der Werf, M.D_, Ph.D.,
.G van der Hoeven, M., Ph.D,, P. Pidders, M.D., Ph.D,, D Bogaers-Hofman, LC P,
IM.J.M_van der Meer, M.0, Ph.D., AT. Barnards, M.D, Ph.D., EJ. Kuijper, M.D., Ph.O,
J.CA. Joore, M.D, MA. Leverstein-van Hall M.D, Ph.O,, A).G.H. Bindels, M.C., Ph.D.,
AR Jansz, M., R.M.). Wesselink, M.D_, Ph.D., B.M. de Jongh, M.D., Ph.D,
PJW. Dennesen, M.D., Ph.D., G.).van Asselt, M.D, Ph.D, LF. te Velde, M.D,
.LH.M.E. Frenay, M.D, PhD., K. Kaasjager, M.D., Ph.D_, F.H. Bosch, M.D., Ph.D3,,
M. van lterson, MLD., 5.F.T. Thijsen, M.D., Ph.D, G.H. Kluge, M.D., Ph.D.,

W. Pawvw, M.D., | W._de Vries, M.D., Ph.D., | A. Kzan, M.D, |.P. Arends, M.D.,
LP.H). Aarts, M.D, Ph.D., P.D.). Sturm, M.D., Ph.D, H_L). Harinck, M.D., Fh.D,,
A.Vaoss, M.D., Ph.D., EV. Uijtendaal, Pharm.D, H.E.M. Blok, M.5c,,

E.5. Thieme Groen, M.D., M.E. Poww, M.D., C). Kalkman, M.D., Ph.D.,
and M..M. Bonten, M_D., Ph.D.

ABSTRACT

BACKGROUND

Selective digestive tract decontamination (SL0) and selective orophanmgeal decon-
tamination (300 are infection-prevention measures used in the treatment of some
patients in intensive care, but reported effects on patient outcome are conflictng.
METHODS

We evaluated the effectiveness of SDD and S0D in a crossover study usng duster
randomization in 13 ntensive care units (1CUs), all in the Netherlands. Patients with
an expected duration of intubation of more than 48 hours or an expected 10U stay of
more than 72 hours were eligible. In each ICU, three regimens (SDLy, 300, and stan-
dard carel were applied in random order over the course of & months. Mortality at day
28 was the prrmary end point. SUL conststed of 4 days of intravenous cefotaxime and
topical application of tobramycin, colistin, and amphotericn B in the oropharnynx and
stomach. SO0 consisted of oropharyngea! application only of the same antibioEcs.
Monthly poing-prevalence studies were performed to analvze antibiotic resistance.

Radboudumc



Lessons from history

GoT made him really famous!

John Snow

Removal of the ‘Cholera’
handle of the Broad Street
Pump, London,1854

Radboudumc



Semmelweis

* Observations were about hand hygiene with Chlorine disinfectants
* Over time switch from disinfection to hand washing

1818-1865

8t/

)

| & JF
1

\

4
7
4
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Lessons from history - part 2

Edmonds, et al, Applied Microbiology, 1972

Teres, et al, The Lancet, 1973

Ayliffe, et al, The Lancet, 1974

Radboudumc



Sink-outbreak reports

Healthcare-associated outbreak due to pan-drug resistant
Acinetobacter baumannii in a surgical intensive care unit (JHI, 2003)

Management of a multidrug-resistant Acinetobacter baumannii outbreak in
an ICU using novel environmental disinfection (AJIC, 2010)

A Long-term Low-Frequency Hospital Outbreak of KPC-Producing
Klebsiella pneumonia Involving Intergenus Plasmid Diffusion and a
Persisting Environmental reservoir (PLOS, 2013)

Bad design, bad practices, bad bugs:frustrations in controlling an outbreak
of Elizabethkingia menigoseptica in intensive care units (JHI, 2013)

Contaminated sinks in intensive care units: an underestimated source of
extended-spectrum beta-lactase-producing Enterobacteriaceae in the
patient environment (JHI, 2013)

Radboudumc



+————— — Faucet

Aerator*

Backsplash ——»

v

Basin

Drain® >

Fig. 1 Anatomy of a hospital sink and associated nomenclature. *Flow
modulator; §U-bend/P-trap/S-trap/Siphon; Ooutlet/strainer; image
courtesy of Bryan Graham Huck

Parks et al, Current Infectious disease reports, 2018
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B B O Sign in Home News Sport Weather Shop Reel Travel Capital More - Search

SOU”DS () Listen |

Inside Health

Blood pressure pills and cancer,
Aortic aneurysm repair, Sinks
and hospital infection

®

Blood pressure pills and cancer, aortic aneurysm repair, sinks and hospital
infection

https://www.bbc.co.uk/sounds/play/m0000y9r
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Study methods

- Study design: intervention study

« Objective:to investigate the effect of the removal of all hand
washing sinks from the patient rooms at the Intensive Care unit on
the MDRO colonisation rate in ICU patients

- Study period:
*Pre-intervention study period: 12 months prior to sink removal
*Post intervention period: 12 months after sink removal

* Intervention: In the summer of 2014, hand washing sinks were
removed from all patient rooms at all intensive care units and a
‘water-free’ method of patient care was introduced.

Radboudumc
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Components
‘Water-free’ patient care

. Daily wash: disposable washing towels
. Hands visible contaminated =#cleaning (Quick & Clean towels) =&

disinfection in the patient room " handwashing outside patient room

. Preparation of medication

. Drinks

. Canula care

. Hair washing (caps with dry-shampoo)

. Infusion bags disposal

. Patient materials disposal

. Clostridium difficle: Mobile trolley with sink can be used if needed

Radboudumc
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ICU-room pre-intervention

35

Radboudumc



ICU-room post-intervention

3 Radboudumc



December 2013 - May 2014

Pre-intervention

in 12 months

!

ICU admissions 2 2 days

1

ICU admissions 2 3 days

l

ICU admissions 2 5 days

l

ICU admissions 2 7days

l

ICU admissions 2 10 days

1

ICU admissions 2 14 days

[Tota.l ICU admissions ‘

Results

intervention

ISeptember 2014 - February 2015

Pre-intervention
N = 1644

N = 1496
9153 admission days

l

N =822
7805 admission days

1

N= 467
6614 admission days

|

N =340
5827 admission days

|

N=234
5092 admission days

|

N=153
4176 admission days

>

Post-intervention
N=1618

l

N=1444
9044 admission days

|

N =791
7738 admission days

i

N= 440
6576 admission days

l

N =327
5966 admission days

|

N =233
5217 admission days

l

N=173
4539 admission days

Post-intervention

Radboudumc




Segmented regression analysis of the
interrupted time series data

>2 days >3 days
P=0.037 P=0.005

g & 8

Colonization rate
8
Colonization rate

,o T et

AN AN ARG Statistically significant
Immediate effect of the

. . intervention on the colonisation

E ; rate of gram negative bacilli

SO ,wwf:wa-ﬁ&ﬁf W SRR «..»‘fa‘.*in&v&::v}}}}"a"f ° N ) eﬂ: ect on th e Cco I on | S atl on
rate of yeasts

=10 days =14 day:
P=0.005 P=0.011
20 20
1 15
£ £
g 10 g 10
2
3 3
5 ;\/\/\/\/\// 8 5
NN~ AF i 7 ——
ST B
Post Post.
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GNB colonization rate ratio post/pre

Colonization rate ratios
related to ICU-LOS

-_—
Pl |

e
-

) I ! | ) ) I
2 4 6 8 10 12 14

Days between ICU admission and first positive culture

o
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Conclusion

*This study showed that removal of the sinks from all patient rooms at the
ICU and the introduction of ‘water-free’ patient care resulted in a
statistically significant decrease of patient colonization with ICU-acquired

GNB .

*This decrease in patient colonization was even more apparent with an

Increased length of Stay (LOS).

Radboudumc



Confirmation of our findings



Control of endemic multidrug-resistant Gram-negative
bacteria after removal of sinks and implementing a new
water-safe policy in an intensive care unit

E. Shaw®"*, L. Gavalda®, J. Camara“, R. Gasull ¢, S. Gallego®, F. Tubau %',
R.M. Granada®, P. Ciercoles?, M.A. Dominguez *"'2, R. Mafez®,
J. Carratala® ™%, M. Pujol®"

Conclusion: The implementation of a new water-safe policy, which included the removal
of sinks 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.

Radboudumc



Available online at www . sciencadirect.com

Journal of Hospital Infection 113 ﬁ%@gﬁm

** » Society

journal hemepage: www.elseviar.com/locate/jhin

Sinks in patient rooms in ICUs are associated with
higher rates of hospital-acquired infection: a
retrospective analysis of 552 ICUs

G-B. Fucini® ™", C. Geffers®", F. Schwab®", M. Behnke *®, W. Sunder,
J. Moellmann <, P. Gastmeier *-"

* Charite—Universitdtsmedizin Berlin, Corporate Member of Freie Universitat Berlin and Humboldt-Universitat zu Berlin,
Institute of Hygiene and Environmental Medicine, Berlin, Germany

b National Reference Centre for Surveillance of Nosocomial Infections, Berlin, Germany

“Institute of Construction Design, Industrial and Health Care Building, Technische Universitdt Carolo Wilhelmina zu
Braunschweig, Braunschweig, Germany
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The present study found a higher incidence of HAIs in ICUs
SUMMARY that have sinks in patient rooms than in those which do not.

Background: Sinks in hospitals are a possible reservoir for healthcare-related pathogens.
They have been identified as a source of nosocomial outbreaks in intensive care units
{(ICU}); however, their role in non-outbreak settings remains unclear.
Aim: To investigate whether sinks in ICU patient rooms are associated with a higher
incidence of hospital-acquired infection (HAI).
Methods: This analysis used surveillance data from the ICU component of the German
nosocomial infection surveillance system (KISS5) from 2017 to 2020. Between September
and October 2021, all participating ICUs were surveyed about the presence of sinks in their
patient rooms. The ICUs were then divided into two groups: the no-sink group (N3G) and
the sink group (5G). Primary and secondary outcomes were total HAls and HAls associated
with Pseudomonas aeruginosa (HAI-PA).
Findings: In total, 552 ICUs (NSG N=80, 5G N=472) provided data about sinks, total HAls
and HAI-PA. The incidence density per 1000 patient-days of total HAls was higher in ICUs in
the %G {3.97 vs 3.2). The incidence density of HAI-PA was also higher in the 3G (0.43 vs
0.34). The risk of HAls associated with all pathogens [incidence rate ratio (IRR)=1.24, 95%
confidence interval (Cl) 1.03—1.50] and the risk of lower respiratory tract infections
associated with P. aeruginosa (IRR=1.44, 95% Cl 1.10—1.90) were higher in ICUs with sinks
in patient rooms. After adjusting for confounders, sinks were found to be an independent
risk factor for HAl {(adjusted IRR 1.21, 95% Cl 1.01—1.45).
Conclusions: Sinks in patient rooms are associated with a higher number of HAls per
patient-day in the ICU. This should be considered when planning new |CUs or renovating
existing ones.

@ 2023 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.
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Outbreak of Pseudomonas aeruginosa =

producing VIM carbapenemase in an intensive
care unit and its termination by implementation
of waterless patient care

Gaud Catho'"®, R. Martischang', F. Boroli®, M. N. Chraiti', Y. Martin', Z. Koyluk Tomsuk®, G. Renzi®, J. Schrenzel’,
1 Puginz, P Mordmann®?, D. 5. Blanc™® and S. Harbarth'

Abstract

Background: Long-term outbreaks of multidrug-resistant Gram-negative bacilli related to hospital-building water
systemns have been described. However, successful mitigation strategies have rarely been reported. In particular, envi-
ronmental disinfection or replacement of contaminated equipment usually failed to eradicate environmental sources
of Pseudomonas aeruginosa.

Methods: We report the investigation and termination of an outbreak of P geruginosa 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 enviranmental reservoir.

Results: Between April 2018 and September 2020, 21 patients became either infected or colonized with a PAVIM
strain. For 16 of them, an acquisition in the ICU was suspected. Among 131 environmental samples collected in the
ICU, 13 grew PAVIM in sink traps and drains. WGS confirmed the epidemiological link between clinical and environ-
mental strains and the monoclonal pattern of the outbreak. After removing sinks from patient rooms and implemen-
tation of waterless patient care, no new acquisition was detected in the ICU within 8 months after the intervention.

Discussion: Implementation of waterless patient care with remonval 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, Outbreak, Aquatic reservalr, cgMLST
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Interventions that fail to stop
the outbreak

S0D regimen was interrupted. Due to a concomitant
endemic problem with Serratia marcescens in the ICU
detected in 2017 with a suspected water reservoir, sev-
eral preventive interventions were already implemented
in 2018 to mitigate contamination of sinks and reduce
transmission of Gram-negative bacteria from potentially
colonized sinks [17). Educational rounds to reinforce
compliance with hand hygiene, proper use of gloves and
aseptic care procedures while using water were regularly
performed. Mitigation strategies focused on re-enforced
training of nursing staff on hand hygiene. Modification
of behaviors to minimize drain colonisation were imple-
mented, including limitation of the use of sinks for hand
hygiene when specifically indicated only, procedures
for patient bathing, separation of non-contaminated
and contaminated areas and tasks, dedicated storage
space> 1 m from sinks, and no use of sinks dedicated to
direct care to the patient for hand washing. No disinfec-
tion of the sinks was performed.

Radboudumc
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ITIS.
Institutional Repository

or Information Sharing

{ XY World Health
{0 Organization

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
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BOX 26. SPECIAL FOCUS ON CLINICAL HANDWASH BASINS
Clinical handwash basins have been implicated in numerous outbreaks of CROs.

= Health care providers should have policies in place to ensure that clinical handwash basins are not used for other purposes. For example, they
must not be used for the disposal of any amount of liquid waste or the soaking/cleaning of any items and equipment.
* The following should be adhered to when handwash basins are installed.

Size - the dimension of the handwash basin should be large enough to contain most splashes during handwashing procedures.

Hand hygiene products - handwash basins should be fitted ideally with liquid soap dispensers and good quality paper towels. When liquid

soap Is unavailable and bar soap 1s used, small bars of soap in racks that facilitate drainage should be used to allow the bars to dry.

Installation - handwash basins should be wall mounted using concealed brackets and foangs that should also be sealed to a waterproot

splashback to allow effective cleaming of all surfaces. The surrounding area should be made of non-porous matenal to resist fungal growth.

Taps/faucets

- Taps should be fitted with a hands-free control (for example, elbow-operated) to avoid contamination. If a handwash basin with
conventional tap handles is used, the water should be turned off using a paper towel rather than bare fingers or hands to avoid
econtamination of hands.
Taps should not be aligned to run directly into the drain aperture as contamination from the waste outlet could be mobilized and
generate aerosols responsible for cross4nfection, especially with Gram-negative bactena (Pseudomonas spp., multidrug-resistant
Enterobacteniaceae, etc.) that colonize ‘U bends’, and then dispersed by splashing if disturbed by a stream of water.
Swan-neck tap outlets are not recommended as they do not empty after use. Similarly, strainers, aerators and flow restrictors should not
be used as they become colonized with bactena.

Plugs - handwash basins should not have a plug or a recess capable of taking a plug as hands must be washed in running water. Provision

of a plug allows the basin to be used to soak and clean items and equipment and this must not be done.

Overflow — handwash basins should not have an overflow as this is not amenable to cleaning.

Location — alcohol-based handrub at the point of care (that is, within the patient zone) is the gold standard for routine hand hygiene. |deally,

clinical hand washbasins should not be located within the patient zone. Do not locate hand basins where a patient may get splashed when
the handwash basin i1s used. They should also be readily available and accessible when needed, for example, not behind curtains.




So what is the real challenge we are facing?



. : * . % Health
Journal of Hospital Infection it facton

*« =« Society

journal homepage: www.elsevier.com/locate/jhin

Characterizations of handwashing sink activities in a
single hospital medical intensive care unit

M. Grabowski 2, J.M. Lobo?, B. Gunnell®, K. Enfield , R. Carpenter ¢, L. Barnes ¢,
A.J. Mathers %"

Findings: We analysed 4810 sink videos from 60 days in patient rooms (3625) and adjoining
bathrooms (1185). There was a false-positive rate of 38% (1837 out of 4810) in which the
camera triggered but no sink interaction occurred. Of the 2973 videos with analysed be-
haviours there were 5614 observed behaviours which were assessed as: 37.4% medical
care, 29.2% additional behaviours, 17.0% hand hygiene, 7.2% patient nutrition, 5.0%

environmental care, 4.7% non-medical care. Handwashing was only 4% (224 out of 5614) of
total behaviours. Sub-analysis of 2748 of the later videos further categorized 56 activities
where a variety of nutrients, which could promote microbial growth, were disposed of in
the sink.

Handwashing was 4% of total behaviors
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4 % of Sink use is hand washing..

Thus, rethinking waste management!
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Root cause analysis for sink use

* Hand hygiene —> ABHR
Focus on:
 Discarding of detergents en disinfectants

* Discarding of biological waste
* Discarding of drugs, infusion fluids, including antibiotics

Radboudumc



Future of sinks
patient zones and rooms

Sinks are a known and continuous source for (MDR) gram-negative bacilli

1. No sinks but Alcohol Based Hand Rub (ABHR) in patient zone
2. No sinks but Alcohol Based Hand Rub (ABHR) in patient zone
3. No sinks but Alcohol Based Hand Rub (ABHR) in patient zone

Reduction of number of sinks (if placed preferably with heat disinfection
syphons)

Correct placement of sinks
* Not in proximity of clean supplies, patients, medication etc.
Correct type of sink

Rethinking waste management!
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Nigeria
Lagos University Teaching Hospital
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New Hospital Programme (NHP)- UK

* The need for continuous investment in healthcare infrastructure

* The New Hospital Programme will become part of a rolling programme of
investment in new health capital infrastructure to deliver new hospitals up
to 2030 and beyond

* Further future investment to upgrade NHS facilities across the country

* Improve care for staff and patients, with details agreed periodically to
provide greater certainty

* This will mean more than 40 new hospitals will be built in the longer term

*  Prevention of AMR transmission in healthcare through the built
environment — a proposed way forward. Accepted in JHI
Manuja Meda, Mike Weinbren, Wolfgang Sunder, Giovanni Fucini,
Joost Hopman
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Just do it! And don’t forget:

Sense of urgency

System approach

Leadership involvement

Team effort

Solid preparation

Sustainable solution

Buy-in of all stakeholders

Board involvement

Evaluation — Evidence-based approach
10 Create a good narrative!

R

We are 10 years down the
road:

Nurses and MDs don’t
even understand why
people bother to come

1.

over from the UK.. It’s
standard of care

No serious adverse events
in 10 years, besides
contamination through
commercial SPA bottles.

Radboudumc



Future Built environment
High- and low-resources

RADBOUDUMC MAIN BUILDING

Building S: the main entrance to the medical area of the campus

* Single patient rooms
* No sinks in patient rooms, only in bathrooms

Radboudumc



Radboudumc



	Dia 1
	Dia 2: Radboudumc masters Design Built environment
	Dia 3
	Dia 4: Why is the diffusion of innovations in the field of the hospital built environment so slow? 
	Dia 5: Slow diffusion of innovations 
	Dia 6: Diffusion of innovation the theory
	Dia 7: Let’s talk Implementation  My lessons learnt
	Dia 8: Where are the connections and bacterial communities within the hospital?  Why is it important?
	Dia 9: WHY do we care?  Resistance in gram negative bacilli
	Dia 10: Increased bacterial resistance
	Dia 11
	Dia 12
	Dia 13
	Dia 14
	Dia 15: Microbiome Human versus hospital
	Dia 16: Hospital Microbiome
	Dia 17: Water in hospitals – A (dangerous) deep dive
	Dia 18
	Dia 19
	Dia 20
	Dia 21
	Dia 22
	Dia 23: ICU in Radboudumc
	Dia 24
	Dia 25: Lessons from history
	Dia 26: Semmelweis
	Dia 27: Lessons from history - part 2
	Dia 28: Sink-outbreak reports
	Dia 29
	Dia 30
	Dia 31
	Dia 32: Components  ‘Water-free’ patient care
	Dia 33
	Dia 34
	Dia 35: ICU-room pre-intervention
	Dia 36: ICU-room post-intervention
	Dia 37: Results
	Dia 38: Segmented regression analysis of the interrupted time series data
	Dia 39: Colonization rate ratios  related to ICU-LOS
	Dia 40: Conclusion
	Dia 41: Confirmation of our findings
	Dia 42
	Dia 43
	Dia 44
	Dia 45
	Dia 46: Interventions that fail to stop the outbreak
	Dia 47
	Dia 48
	Dia 49: Sink placement, an example
	Dia 50
	Dia 51: 4 % of Sink use is hand washing..   Thus, rethinking waste management!
	Dia 52: Root cause analysis for sink use
	Dia 53: Future of sinks  patient zones and rooms
	Dia 54: Nigeria  Lagos University Teaching Hospital
	Dia 55: New Hospital Programme (NHP)- UK
	Dia 56: Just do it! And don’t forget:
	Dia 57: Future Built environment High- and low-resources
	Dia 58: Questions?

