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Disclaimer/background

* Received no fees or payment for this talk

* Do not receive fees or payment from any associated
with meeting
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Background

= Strength of evidence for environmental cleaning and HAI
reduction

» Risk of prior room occupancy as a marker for the
iImportance of cleaning
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Annals of Internal Medicine

Background

Health Care-Associated Infections
A Technical Brief

Han, MD, MSCE* &4, Nancy Sullivan, BA*, Brian F. Leas, MS, MA*, David A. Pegues, MD, .. See More +

= Only 5 studies RCTs
» Surface contamination was the most commonly assessed outcome.

» Lack of comparative effectiveness studies of disinfecting methods and
monitoring strategies

= Future research should evaluate and compare newly emerging strategies,
and assess patient-centered outcomes, such as infection, when possible.
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Evidence hierarchy

Randomized Contralled Trals
Cohort Studies

Case-Control Studies

Case Series, Case Reports

Editorials, Expert Opinion
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Strength of evidence in current guidelines

B.G. Mitchell et al. / Journal of Hospital Infection 105 (2020) 242—251
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Strength of evidence — anything new?

Antimicrobial Resistance
and Infection Control

- Most examined colonisation or
® bioburden

REVIEW Open Access

Impact of environmental hygiene

interventions on healthcare-associated

infections and patient colonization: a systematic ) )

review - Interventions - mechanical (n =
: - | 8), chemical (n = 7), human
factors (n = 3), and bundled (n =

8).
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Peters et al (2022)

Table 3 Healthcare environmental hygiene interventions according to the individual type of intervention; systematic review

Interventions Number Type

UNMC2[23, 24, 27, 29, 30, 48] ; Mechanica
Training, monitoring, feedback [38-40] Human factors
aseous hydrogen peroxide [31, 35, 36] Chemica
Liquid hydrogen peroxide [32, 33] } Chemica
Megative pressure ventilation system [28] ' Mechanica
Isalators and air curtains [25 ' "7 Manica
HEPA? filters [26] : 13nica
TiO antimicrobial surface coating [34] : nica
Copper antimicrobial surface coating [37] : nica
Training and education and color-caded wipes [42] lle: humnan \3ni
Training and education, monitoriggmed feedback and workflo _ lle: human flow

External cleaning witi 2 water filter U b lle: chemic and warkflow
leaning [43] N

Hypochlorite wit g wundles chemic rs (minar)

Gaseous hydrogs i h 30 ution, training and 1 Bundle: chemic s Stors
education, monii sur Ian:c and workplace
reminders [45] ‘

Gaseous hydrogen peroxide, liquid hydrogen peroxide, moni

feedback [46]

Training and education, monitoring and feedback, enhanced e human factors, chemical (minor), mechanical (minor)
tices, disposable wipes [47] :

# UVC ultraviolet-C light, HEPA high efficiency particulate air, Tio, tif
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Peters et al (2022)

» Of the 26 articles, 3 “Grade A" quality

Table 4 Quality scoring of included studi tematic review: N=26

Study design Sample size Control Adjusted for Conflict of Final grade
confounding interest and
factors reporting

Study title

4
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Peters et al (2022)

Boyce et al (2017)

Mitchell et al (2019)

C.dlfficile

Hypochlorite
uv

Bleach

UV + Bleach

Liquid hydrogen
peroxide

Bundle




Other ways to look at the role of the
environment on pathogen transmission
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Survival of pathogens

Table |: Persistence of clinically relevant bacteria on dry inanimate surfaces.

Type of bacterium

Acinetobacter spp.
Bordetella pertussi:

~
I

Clostridium difficile (spores)

Chlamydia pneumoniae, C. trachomatis

Chlamydia psittaci

Corynebacterium diphtheriae

Corvnebacterium_bseudotu berculosis

Escherichia coli

Enterococcus spp. including WRE and VSE

Haemophilus influenzae

Helicobacter pylori

Klebsiella spp.

Listeria spp.

Mycobacterium bovis

Mycobacterium tuberculosis

Neisseria gonorrhoeae

Proteus vulgaris

Pseudomonas aeruginosa

Salmonella typhi

Salmonella typhimurium

Salmonella spp.

Serratia marcescens

Shigella spp.

Staphylococcus aureus, including MRSA

.iIFE:pTOCOCCUS pneudmoniae

Streptococcus pyogenes
Vibrio cholerae

UNIVERSITY
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Duration of persistence (range)

3 days to 5 months
3 -5 days

5 months

= 30 hours

15 days

7 days — 6 months

1-8 davs

1.5 hours — 16 months
5 days — 4 months

12 days

=90 minutes

2 hours to > 30 menths
| day — months

> 2 months

| day — 4 months

| — 3 days

| — 2 days

6 hours — | 6 months; on dry floor: 5 weeks
6 hours — 4 weeks

10 days — 4.2 years

| day

3 days — 2 months; on dry floor: 5 weeks
2 days — 5 months

7 days — 7 months

I — ZU gays

3 days — 6.5 months

| =7 days

@)

BiolMed Central

BMC Infectious Diseases

Research article

How long do nosocomial pathogens persist on inanimate surfaces?
A systematic review

Axel Kramer*!, Ingeborg Schwebke? and Giinter Kampfl3

Acinetobacter spp
e 3d- 5m

Reference(s)

[18, 25, 28, 29, 87, 88]
[89, 90]

[91]

[92-94]

[14,95] [N
[90] C.dlfficile

[90, 96]

[21]
[ ]
[12, 16, 17,22, 28, 52, 90, 97-99] 5m

[9, 26, 28, 100, 101]
[90]

[23]

[12, 16, 28, 52, 90]
[15, 90, 102]
[13,90]

E.Coli
[30, 90]
oo « 1.5hrs-16m

[12, 16,28, 52, 99, 103, 104]
[90]

[15. 90, 105]

[52]

[12, 90]

[90, 106, 107]

= Entercoccus spp.
[9, 10, 16, 52,99, 108]
- + 5d-4m

[90, 109]

S.aureus
e 7d-7Tm



Systematic review — risk of prior room
occupancy

Acquires the
same pathogen

() tuondate



Would you want to be admitted to room
where the prior occupant had a MRO?

Infection, Disease & Health (2021) 26, 55—62

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: http://www.journals.elsevier.com/infection
disease-and-health/

Research paper

Nurses’ and midwives’ cleaning knowledge, attitudes
and practices: An Australian study

Brett G. Mitchell >"*, Philip L. Russo ““, Martin Kiernan *<, Cassie Curryer *
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Systematic review

Journal of Hospital Infection 91 (2015) 211217

Available online a

Journal of Hospital Infection

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

Review

Risk of organism acquisition from prior room
occupants: a systematic review and meta-analysis

B.G. Mitchell "', S.J. Dancer ¢, M. Anderson?, E. Dehn?

@ Avondale College of Higher Education, Faculty of Arts, Nursing and Theology, Wahroonga, NSW, Australia
bFaculty of Health Sciences, Australian Catholic University, Watson, Australian Capital Territory, Australia
€Department of Microbiology, Hairmyres Hospital, East Kilbride, UK

In patients admitted to hospital, what is the risk of infectious
organism acquisition for patients admitted to a hospital room where
the prior occupant was colonised with an infectious organism,
compared to a room where the prior occupant did not have an
infectious organism?
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Systematic review

» Studies which have examined hospitalised patients
occupying a room where the previous occupant was
colonised with a specific organism

= Reported data on acquisition prevalence and or incidence
rates in hospitalised patients

= Peer reviewed studies published between January 1st 2005
and December 31st 2021
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Systematic review — included new
pathogens

= Vancomycin resistant enterococcus, Acinetobacter species,
Escherichia coli, Klebsiella, Pseudomonas species,
Enterobacter species, Proteus species, Serratia species,
Enterococcus species, Clostridioides difficile, Staphylococcus
aureus, Methicillin resistant Staphylococcus aureus,
Citrobacter species, paramyxoviruses, respiratory syncytial
virus, parainfluenza, Rhinoviruses, Adenoviruses,
Orthomyxoviruses, influenza, Norovirus, Norwalk-like viruses,
and Rotavirus.
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Systematic review

5567 studies imported for screening u StUdy pUbIIShed In 201 5,
| [ articles found

4839 studies screened

| = Found 12 articles

70 full-text studies assessed for eligibility

12 studies included

UNIVERSITY
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Results to follow - disclaimer

= New
* Not yet peer-reviewed
= ROB assessments

» Subject to change
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Systematic review — all pathogens

Events Total Events Total
651 28299 3818 981865 2.45

95%Cl
1.53-3.93)

Oudils Ratio
M-H, Random, 95% Cl

.

Experimeamal [+ ream)  Comtral (e roosm) Oudels Ratia
Study or Subigroup Events Total Bvents Total Weight M-H, Random, 95% CI

Total (95% 1) 28209 81865 100,0% 2.4% [1.53, 3.93]

Total events

Heterogeaneity: Tau®= 081, Chi®*= 357 B4, dfr=14 (F = 0.00001); F= 36% 0 i:lﬁ IJ:E T
Test for overall effect £= 3.71 (P = 0.0002) Favours [experimental] Favours |-'-'-|_1'.|-'-
Test for subgroup differences; Chif=7 B4, df=TF (P=0.35), F=108% :

51 agia
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Systematic review — MRSA

Experimental (+ room)  Conitral (e rogin) Crdds Ratia Cidds Ratio
Bvents Total Bvents Total Weight M-H, Random, 95% Ci M-H, Random, 95% Cl
1.1.1 ME5A
Andersan 11005 T35 203366 ! 381 [310, 4.69]
Huang ar 1454 44 HEa7 ! 1.39[1.04,1.88]

Mitchall f Bad 163 G344 280218, 3.86)
Subtotal (95% CIy 13343 Jov4er 2.50[1.38, 4.54]
Total events 234 1136

Helerogeneity: Tau®= 0.26, Chi*= 31.61, df= 2 (P = 0.00007); F= 84%

Test far avarall affiect £=3.01 (F = 0.003)

3 studies

Odds ratio 2.5 (1.38-4.54)

// UAXR/?SS?TI\e( Note previous disclaimer. Not for distribution



Systematic review — C.difficile

1.1.5 Clostridioides difficile

Anderson 43 3raz 378 307890 T.0% 275[2.02, 373
Shaughnessy 10 9 7 1679 6.2% 257[1.28,515)
Subtotal (95% CI) 3ass J09569  13.2% 2.72 [2.05, 3.60]

Talal events 53 1355
Heterogeneity: Tau?= 000, Chi*= 003, df= 1 (P = 0.86), F= 0%
Test for overall effect £=7.01 (P < 0.00001)

2 studies

Odds ratio 2.72 (2.05-3.60)
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Systematic review — Norovirus

1.1.8 Norarus

Fraenkel 449 27T 5.7% 330[01.31,831]

5.7% 3.30 [1.31, 8.31]

Subtotal (95% CIy

Tolal events 44

Heterogeneity; Moi applicable

1 study

Odds ratio 3.30 (1.31-8.31)

// UAXR/?SS?TI\e( Note previous disclaimer. Not for distribution



Systematic review — VRE

1.1.2 VRE

Anderson 8 4083 423 0721 TA%  1616[12.83
Drees 138 £} 500 B4% 242132, 443
Ford 7 149 B o0 6e% 1.08[0.71,167]
Huang & 1201 - aos3 3 1.62[1.21, 2.18]
Zhau 3556 LY. 4929 7 1.04 [0.76, 1.43)
Subtotal (95% CIy 9217 322028 34.3% 2.36 [0.61, 9.15]

Total events 891
Het 3%, Chi® 340 df=4 (F = 0.00001% F= 99%
Test for overall effect £=1.24 (P =022}

// UAXR/?SS?TI\e( Note previous disclaimer. Not for distribution



VRE

* Highest quality evidence from RCTs suggests cleaning
plays a role in breaking VRE transmission

* Prior room occupancy data are not as conclusive
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Half the story

= Focus on
environmental
cleaning services in
studies..but....

b
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& Health (2021) 26, 55-62

Available online at www sciencedirect.com

ScienceDirect

journal homepage: http://www.journals.elsevier.com/infection-
disease-and-health/

Research paper

Nurses’ and midwives’ cleaning knowledge, attitudes
and practices: An Australian study

Brett G. Mitchell *>*, Philip L. Russo “?, Martin Kiernan >, Cassie Curryer *
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So what is all this telling us

* |ncreasing number of high-quality studies showing the
value of cleaning

» Strong epidemiological evidence via prior room
occupancy of risk

* Depending on your own systems, might be able to
explore this locally

* Need to think about other aspects of cleaning and impact
and neither of the above deal with this
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