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Website disclaimer

This presentation, available on the CLEEN study website was, to the
best our knowledge, correct at the time of posting.

Please refer to the publications for definitive data.



The CLEEN team
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Shared Medical Equipment

Who has challenges with cleaning shared medical
equipment in their facility?

medical equipment in their facility?

Who has solved the problem of cleaning shared




Cleaning of shared medical equipment a (common)
problem?
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Who is responsible for cleaning it? “I don’t have time”
Does it get cleaned? “That is not my role”

What should we clean it with? “We don’t have the money”



So, what can we do?

Don't pick a challenge you cannot yet deal
with—attack the crux of the situation, build
momentum, and then reexamine your position
and its possibilities

Does the cleaning of shared equipment make a

difference to patient outcomes?



What does the evidence tell us?

Environmental cleaning & observational studies

Journal of Hospital Infection 147 (2024) 25—31

Available online at www.sciencedirect.com
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What does the evidence tell us?

nvironmental cleaning & observational studies
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What does the evidence tell us?
Randomised control trials

Antimicrobial surfaces + MRSA/VRE

Salgado 2013 Copper alloy colonisation

« Colony counts

Enhanced cleaning . Colonisation/

Boyce 2017 patient rooms : .
. H.O. & QAC infection
22 (MRSA,CDI,VRE)
Ray 2017 Bleach wipe « CDlincidence

Terminal room
Anderson 2017 disinfection « HAI rates
« QAC, UV, bleach

Enhanced cleaning

Mitchell 2019 :
patient rooms

« CDI, VRE, SAB Peters et al, ARIC, 2022



What does the evidence tell us?

Shared medical equipment

e Shared medical equipment has been implicated in transmission and

subsequent infection in ICU using WGS (tee et al, infect Control Hosp Epidemiol.
2018;39(6):668-75)

* No RCT to examine the impact of improved cleaning of shared
medical equipment on HAIs

* Need evidence to inform a common problem in hospitals globally



CLEANING AND ENHANCED
DISINFECTION
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What does the evidence tell us?

Shared medical equipment

Study Protocol

e . ®
A randomised controlled trial investigating

the effect of improving the cleaning

and disinfection of shared medical equipment
on healthcare-associated infections:

the CLEaning and Enhanced disiNfection
(CLEEN) study

Katrina Browne', Micole White®, Peta Tehan', Philip L Russe™®, Maham Amin®, Andrewy J. Stewardson™,
Allen C. Cheng™, Kirsty Graharm®, Gabrielle O®ane’, Jennie King™, Martin Kiernan ', Diavid Brain® and Brett

G. Mitchell'=*

www.cleenstudy.com



Extra cleaning of shared equipment




Different parts to the CLEEN study and outcomes

Randomized control trial Observational, qualitative and modelling

e Time and motion

* Effectiveness * How long does it take to clean?

* Does additional cleaning reduce HAIs?

Cleaner interviews

* Improvements * Cleaners’ experience with feedback

e Can we improve the thoroughness of

leaning? Degradation audits
cleaning:

Practical considerations
* Cost effectiveness
* Is additional cleaning a cost-effective Scenario modelling
intervention? » Different approaches to the CLEEN study
Dose-response



CLEEN study: Time and motion



Time and Motion: Why?

I on 152 (2024) 138—141

Available online at www.sciencedirect.com

* How can we effectively plan cleaning o of ospial nfectr —
programs and staff these accordingly? ZERI e i o o _

Short Report

Cleaning time and motion: an observational study on
the time required to clean shared medical equipment

L] L] L] L] L] i h i l ff i l
° Allocatlng Cleanlng responSIbIIIty :3'.1Mazzz:):aa,sK.iroi::l"\,,iEy.Tehana’b, P.L. Russo®™ ¢, M. Kiernan®¢,
. . .« e B.G. Mitchell ®" %+
means time, especially for clinical staff

e Cost-effectiveness evaluations ? f ,f@ i ﬁ

* Plan future cleaning models



Time and motion study

Methods
« Observational study, time and motion —4[

» Participants received training on how to clean - 5

shared medical equipment I FL-
e

« UV dot placed, item cleaned, recorded how
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Time and motion study

Results

Tvoe of equioment Mean time: effectively* Max time
L quip clean (min:sec) (min:sec)

Blood glucose testing kit 0:50 0:27 1:10
Intravenous stand 1:20 0:40 2:01
Infusion pump 1:21 0:31 2:06
Blood pressure monitor 1:49 1:00 2:13
Patslide 2:17 1:38 3:00

Metal trolley 2:19 1:38 4:20
Wheelchair 2:29 1:21 3:38
Resuscitation trolley 2:29 2:01 3:50
Computer on wheels 2:43 1:46 4:00
Commode 2:58 2:18 4:20
Bladder scanner 3:16 2:09 5:01
Medication trolley 3:53 3:15 4:28




CLEEN study: RCT

Investigating the effect of enhanced cleaning and
disinfection of shared medical equipment on health-care-
associated infections in Australia (CLEEN): a stepped-wedge,
cluster randomised, controlled trial

Katrina Browne, Nico hilip 550, Allen C Che Andr ! ‘dson, Georgia Matterson, Peta E Tehan, Ki

Summary

Background There is a paucity of high-quality evidence based on clinical endpoints for routine cleaning of shared Lancet Infect Dis 2024
medical equipment. We assessed the effect of enhanced cleaning and disinfection of shared medical equipment on
health-care-associated infections (HAIs) in hospitalised patients.




CLEEN study: different parts and outcomes

* Effectiveness of additional cleaning on HAls

* Improvements in the thoroughness of cleaning
* Cost effectiveness

* Time and motion (sub-study)
E'.ﬁ' i

TR

www.cleenstudy.com

* Cleaner’s experience (interviews)

e Scenario modelling



Ward

Design, population and outcomes
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Data collection period

Control Intervention

Population

* 1 hospital (500 bed)

» 10 wards, 2 wards per cluster
« 2 week time periods

* 9 months

Primary outcome

* Proportion of adult inpatients with a HAI
(any HAI). Examined all HAIs

Sub-groups

 SSI, BSI, UTI & PN (combined)
* All HAIs excluding COVID-19

e All HAIs excluding EENT

Secondary outcomes

* Thoroughness of cleaning, florescent marker
and UV light

* Cost-effectiveness; Cleaning time; Cleaning
staff interviews



Intervention

* 3 extra hours per weekday, dedicated for
the cleaning of shared medical equipment
only (dedicated staff)

Audit & Education
feedback @ & training

* Training
Enhanced : - :
cleaning & * 2in 1 detergent and disinfectant wipes
disinfection * Clinell Universal

e Clinell sporicidal (commodes)

* Fortnightly auditing of the thoroughness
of cleaning with feedback to staff




Comparison (standard care)

* No additional cleaning of shared
medical equipment

* Cleaning of shared medical equipment
remit of clinical staff after use

 No feedback of florescent marker UV
dots




Shared medical equipment

Bladder scanner
Blood glucose kits
Blood pressure monitor
Commodes
Computer on wheels
Infusion pumps

IV poles/stands
Medication trolleys
Metal trolleys
Patslides

Rollator frame
Resuscitation trolleys
Walking frames

Wheelchairs




Methods: data collection and quality

Data COI IECtion = Form C Part 3b Hai Algorithm

) Adding new Subject unique identifier: - - 1

Subject unique identifier: [hosp_code]-[ward_code]-[pat_number] 1

* Fortnightly PPS on all patients o i

1(a). Did the patient have surgery within 30 days from current

Yes
admission (including surgery done this admission)? ® No
* must provide value reset
° D 1 H A | | 1 h m 1(b).Did the patient have surgery within 90 days from current
a ta e n t ry I n a go r It admission (including surgery done this admission) with implant Yes
in place? ® No

* must provide value reset

* ECDC PPS protocol for infection s e oresestseintectonin - 0

Patient has no surgical site infection. Move on to the next question. %

reset

definitions

2. Pneumonia or other Lower Respiratory Tract Infection

2(a). Does the patient have any underlying cardiac or

pulmonary disease (heart failure, COPD, bronchiectasis etc)? ' LZS
* Single-blinded (data collector)
Purulent sputum N

e L e L e U

prior to intervention



Methods: data collection and quality

Data collection

* Fortnightly PPS on all patients

 How many people ‘today’ have an HAI?

* ECDC PPS protocol for infection definitions

* Single-blinded (data collector)



Statistical considerations

* With 3960 patients, sufficiently powered for a 35% Statistical analysis plan
reduction in total HAI infection, baseline prevalence
11%, an inter-cluster correlation of 0.3, coefficient of medeiV (o BM) Yale
variation of 0.65—allowing for variation.
A Follow this preprint
. . . A randomised control trial investigating the effect of improving the cleaning of
® GenerahSEd ||near mlxed mOdeIS (G LMM) sharedmec!ic;alequipmefnton healthcare-associated infections (The CLEEN
study): Statistical Analysis Plan
* Fortnightly data collection periods were modelled as a e Ko e v, Do v v St et AT G

categorical fixed effect to adjust for background trends
independent of intervention exposure

Sensitivity analysis assessed
* Leave-one-out analysis
* Delays in intervention effectiveness
* Choice of link function (logit vs log vs identity)



EN S

e 5,005 patients were included in the study
e 2,497 (49-9%) in the control, 2,508 (50-:1%) in the intervention
* 49.5% male
e Unadjusted results:
e Control 433 HAIs from 2,497 patients (17.3%, 95%Cl 15.9-18.8),
* Intervention 301 HAIs from 2,508 patients (12.0%, 95%Cl 10.7 to 13.3)

Primary outcome — All HAls
Control 14.9% (10.4 to 19.4)
Intervention 9.8% (6.1 to 14.1)
OR 0.62 (0.45 to 0.80), p<0.001

Absolute difference -5.2 (-8.2 to -2.3)
Relative difference -34.5 (-50.3 to -17.5)



Results: sub-analysis

Intervention Absolute Relative
Control % OR ) .

Outcome (95%Cl) % (95%Cl) Difference % B ii = Gl 0/ p-value

> (95%Cl) > (95%Cl) (95%Cl)

14.9 9.8 0.62 -5.2 -34.5

il S (10.4t019.4) (6.1to14.1) (0.45t00.80) (-8.2t0-2.3) MR EpAgy <0-001
BSI, PN, UTI 6.3 4.0 0.62 -2.3 -36.2 <0.013
and SSI (3.3t09.6) (1.9t06.8) (0.42t00.86) (-4.31t0-0.7) MELRELEPE:) ‘
Qllcm'; . 14.4 9.0 0.59 5.3 -37.2 0,001
COVID-19 (10.2t0 19.0) (5.7to013.4) (0.45t00.77) (-8.1to -2.7) HENRERENR)
All HAIs
sl 13.0 8.3 0.60 -4.8 -36.7 <0.001

(8.6t017.4) (4.9t012.0) (0.45t00.81) (-7.6t0 -2.1) NESWAT YA

EENT



________________
5555555555555555
3333333333333333

0000000000000000
mmmmmmmmmmmmmmmmmmmm




Results: secondary outcome (florescent UV dots)

>

» 1,786 individual pieces of shared
medical equipment (925 control,
861 intervention) were audited.

}
- [7t ! R
i 1 I T 1 T T T 1 I * The proportion of equipment
] cleaned increased
: T e Control: 24-3% (95%Cl 15-7 to

ed proportion of cleaned equipment

Observ

o
H
2

33-2)
] ] ] * Intervention 65-6 % (95%ClI

HI HNHH 51-6 to 77-1) 0 weeks after

Intervention exposure

} 1 ] « OR 594 (4-13 t0 8-55
l HHHHHH IO<0°001)( to 8-55,

Observed proportion of cleaned equipment




Results: secondary

outcome (florescent

UV dots)

-30 -24 -18

1001

90+

80+

704

60+

50+

404

304 * °

Study weeks relative to first Intervention PPS
_1.2 —.6 0 6 12 18 24 30

H 1 L L I 1

Predicted % equipment clean: Estimate (95% CI)

20+

101

' 8
L L ] L]
-6 3 0 3 6 9 12 15

Data collection period, relative to first Intervention PPS



-+ All HAIs All HAIs excluding COVID-19 All HAIs excluding EENT -e- BSI,PN,UTI and SSI

Agss
, 030
éo.zs-
HAI %o.zo- ‘ ‘
Z i
prevalence Z o151 1
50.10 B \ }
: {
0.051
0.001
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Data collection period
A
Proportion £ I
cleaned 206 I
equipment Sos I I I I
S 0.4 I I
L1l

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Data collection period



Confounders & other considerations

x No policy changes, such as screening and isolation
x No reported outbreaks occurred during the study period
x Colonisation change in MRO colonisation pressure
X No long-term secular trends
== Hand hygiene compliance constant

Sensitivity analysis results consistent
e Leave one out, reduction in all infection types, modelling delays



CLEEN study: discussion

» Reaffirms the importance of a hygienically clean clinical
environment for patient safety

* Potential reason for effect size:
e Control period, low levels of effective cleaning
e ? ‘cleaning in-between’
* High baseline infection
 Hand / environment interaction

* Did not assure that multiple-use items were cleaned in

between every patient, rather, a minimum standard of once a
day

 Limitations: single centre, high baseline infection, no genomics



CLEEN study: Cleaner (PSA) interviews




Remember the point of the study and who is usually

responsible for cleaning




CLEEN study: Cleaners experience study

Method and results

Methods

* Describe their personal experiences of cleaning shared medical
equipment and how they prefer to receive feedback about their work

» Semi-structured focus group

Results

* Regarding feedback the cleaners preferred method was verbal or
through email (small groups or individually)

* Did not like the public displays of feedback.

* Furthermore, it was noted that cleaners valued demonstrations of
cleaning processes as an additional feedback method

www.cleenstudy.com



Implementation challenges: CLEEN and REACH

studies

Don’t bother too
much. They’re not
auditing our ward.

What do you
mean we need to
clean the bed

rails»
SOMEONE CALL
Cleaning areas THE UNION::
just in case
might be dot
there

It is too hard to
clean the bed with
the patient in it



Other thoughts influencing implementation

(may or may not control)

* Cleaning is a skilled role, recognise

* Payment and remuneration

* Diversity in workforce and workforce
models

* Cleaning services often first to get ‘cut’ —
but they are cost-effective!

White, N. M., et al. (2020). Clinical Infectious Diseases, 70(12), 2461-2468.



Cost-effectiveness



Cost-effectiveness methods

* We undertook a within-trial cost-
effectiveness analysis

 \We used a decision tree

 We compared the CLEEN intervention
with usual care

* Hospital costing perspective



Data sources: transition probabilities (1)

Variable Parameter (%)
Usual care

Probability of infection 0.13 Trial data
Probability of BSI 0.09 Trial data
Probability of PN 0.07 Trial data
Probability of SSI 0.17 Trial data
Probability of UTI 0.13 Trial data
Probability of Gl 0.14 Trial data
Probability of CDI 0.05 Trial data
Probability of LRI 0.04 Trial data
Probability of EENT 0.15 Trial data
Probability of other infection 0.17 Trial data




Data sources: transition probabilities (2)

Variable Parameter (%)
Intervention

Probability of infection 0.10 Trial data
Probability of BSI 0.04 Trial data
Probability of PN 0.11 Trial data
Probability of SSI 0.17 Trial data
Probability of UTI 0.16 Trial data
Probability of Gl 0.17 Trial data
Probability of CDI 0.05 Trial data
Probability of LRI 0.01 Trial data
Probability of EENT 0.22 Trial data
Probability of other infection 0.08 Trial data




Data sources: excess LoS

Variable Parameter (mean, SD)
Excess LoS

BSI 11.4 (2.8) Stewart et al
PN 16.3 (4.5) Stewart et al
SSI 9.8 (2.7) Stewart et al
UTI 4 (0.5) Mitchell et al
Gl 6 (3.4) Stewart et al
CDI 0.9 (3.7) Mitchell et al
LRI 7.3(2.8) Stewart et al
EENT 0 (0) Expert opinion
Other infection 14 (9.1) Stewart et al




Data sources: costs

Variable Parameter Source

Intervention (in-trial) costs
Audit & Feedback $3,537 Trial data
Staff training $2,358 Trial data
Trainer time $472 Trial data
Staffing $106,110 Trial data
Sporicidal wipes 51,134 Trial data
Universal wipes $9,737 Trial data
Indicator tags $1,318 Trial data
UV torch & markers $116 Trial data

LOS (daily) $2,151 IHACPA




Data sources: costs

* Costs included
* Audit and feedback
 Staff training
* Trainer time
Staffing
Cost of additional wipes
Indicator tags
UV torch and markers

 Total in-trial costs ~$126,000



Data sources: other

* Length of stay for HAIls

e Data from literature
* Only used studies where time-dependent bias was accounted for

e Effect of intervention:

* Changes in infection rates observed for each infection from CLEEN study



NS

For every 1000 patients this trial is
implemented for, a hospital could:

1000+

 Prevent 30 infections
* Save $642,010

Incremental effectiveness



Results: CE acceptability curve comparing probability

of intervention and usual care being cost-effective

Cost-Effectiveness Acceptability Curve

[EE
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N
o

o

$0  $5,000 $10,000 $15,000 $20,000 $25,000 $30,000 $35,000 $40,000 $45,000 $50,000
Willingness to pay threshold (SAUD)

Probability cost-effective (%)

* Even if a decision-maker’s willingness to pay for an avoided infection is SO, the probability that this
intervention remains cost-saving is very high (>90%).



But wait, my hospital is different...

* We undertook scenario analyses to explore the impact of uncertainty on
results

* Involves changing key parameter values reflecting plausible decision-
making scenarios beyond a clinical trial setting

 Two scenarios examined:
1. Alower effectiveness outcome
2. Using more expensive biodegradable wipes



Results: scenario analyses

* Halving the effectiveness per 1000 patients
* Prevents 13 HAIs
e Saves ~ $460,000

* A biodegradable wipe (more expensive)
* Prevent 25 HAIs
e Saves ~ $637,000



CLEEN: Cost-effectiveness conclusions

If a decision-maker is looking to maximise health gain per
dollar spent, they should invest in an intervention that
focuses on cleaning shared medical equipment.

If they don't, they will forego opportunity to save money,
reduce healthcare associated infections and improve
patient safety in the hospital setting



Numbers are people




Future implementation and modelling

Approach N -

Dedicated cleaners like
CLEEN

Cleaning staff on ward,
increase hours/change
role

Centralised cleaning
model

Clinical staff to improve
clean

Ease of implementation

Control / direct line of sight / oversight
Costs easy to quantify

CEA to support

Ease of implementation
Control / direct line of sight / oversight
Less risk of boredom

Use of automation for disinfection
Less clutter on wards
Potentially more attractive role

Clean after use benefits

Difficult to recruit/retain
Boredom / repetitive
Risk of clinical staff cleaning (even) less

Would they clean shared equipment?
Additional time absorbed for ‘other
tasks’

Risk of clinical staff cleaning (even) less

Space to undertake
Distribution of equipment

Hasn’t worked to date
Opportunity cost. Cleaning takes time,
what are clinical staff not going to do



CLEEN study: other

* Degradation audit
* No effect on equipment

 What about detergent wipes?

 No RCT demonstrating the benefit of detergent cleaning for shared medical
equipment on HAls

* Hospital wards layout
* Small number of single rooms, mainly two and four-bed

e Hospital was using the same product prior to the trial (just not well)

* Which component of the intervention is most important?



Assumptions and commentary

x Same results can be assumed for a detergent or another disinfectant

x Secular trends — yes limitation, but (historical) data doesn’t support

2L - Plausibility for certain infection types
o |

Environment Hands

(surfaces)

Environment this important?
2 - Shouldn’t look at this in isolation

o | Air y
\



What’s next

* Dose-response paper

* Resources on the CLEEN study website
* Learning plans

Training presentations

Feedback examples

Publications

Podcasts



CLEEN study: conclusions

* Intervention was effective at increasing the thoroughness of cleaning of
shared medical equipment and reducing the prevalence of HAls.

* Baseline, one in seven patients had a HAI, reducing to less than one in 10
patients.

* Enhanced cleaning and disinfection of shared medical equipment can
reduce HAls

* Enhances cleaning and disinfect of shared medical equipment saves
hospitals money



Sharing of information

All our resources are being placed on the CLEEN study website, free,
open source

Subscribe on the website for updates Subscribe to infection control matters

www.cleenstudy.com



Final thoughts

The CLEEN intervention is a cost-saving initiative and
a decision-maker who chooses not to invest in it forgoes
an opportunity to maximise health gain from a scarce
budget.
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