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Background

 Clinical Nurses (CN) entry level for Infection Prevention and Control (IPC)
e COVID!

 Staffing increase was required to meet demand

* Paucity of experienced employees with IPC exposure



Post Pandemic — so where now

e Staff all returned to clinical areas
* No experienced IPC staff left anywhere..........

* Lots of staff who have great skills in contact tracing, vaccinations and fit
testing



Re modelling of the IP /f///d/ﬁepa rtment

* Registered Nurses
* Newly Qualified Nurses
* Infection Control Officers

 Return to work staff




New IPC department staffing model

IPC team now includes:
» Coordinator of Nursing

Clinical Nurse Manager

Clinical Nurse Specialists

Clinical Nurses

Registered Nurses
Infection Control Officers (ICO)

Divided staff into teams (pods) CNS, CN, RN, ICO




RN

» Patient vaccinations

» Staff vaccinations

* Ward rounds

* Micro checks

AT training/assessing
 Quality Improvements
» Staff education

* Pre employment health
assessments

* Hand hygiene auditing

ICO

* Fit testing

* PPE training/assessing
» Contact tracing

* Environmental auditing
 Patient education

» Staff education

* Hand hygiene auditing



Jenna’s story

* RN previously working clinically
« Came into IPC as a return to work
» Gained experience in IPC prior to moving into a CN role
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Moving forward

» Recognised the value of diverse team
* Needs of the service post pandemic response
 Skill sets of staff
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Conclusion

Building capacity within Staff retention and Broadening the
the Department promotional opportunities healthcare workforce
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Pathogens in the environment — why a potential

problem

Survive for long periods of time

Epidemiological studies the risk of prior room
occupancy



Survival of pathogens in the environment

Journal of Hospital Infection 147 (2024) 2531

e Systematic search of literature

Awvailable online at www.sciencedirect.com

Journal of Hospital Infection -E‘EE?S‘-I:tt?cfﬁm
* = * = Society

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

e 62 papers, in which the survival of |reve

. How long do nosocomial pathogens persist on
31 path Ogens was un derta ke nin inanimate surfaces? A scoping review
572 teStS L. Porter > 1, 0. Sultan®"'!, B.G. Mitchell %<, A. Jenney’, M. Kiernan®,

D.J. Brewster ™', P.L. Russo " <"

* The studies spanned 1963 to 2023,
In 14 countries



Table Il

Range of survival by pathogen

Pathogen Range of survival in days
(unless otherwise
indicated)

Gram positive Staphylococcus aureus <1 min to 318
Clostridioides difficile 0.13—140
Coagulase-negative Staphylococcus <1 min to 28
Micrococcus spp. 10-10
Streptococcus mutans 0.13-0.2
Bacillus spp. 1-28
Enterococcus spp. 0.02—-287

Gram negative Acinetobacter spp. 0.04—-90
Burkholderia cepacia 0.13-8
Citrobacter freundii 0.06—0.11
Escherichia coli <1 min to 56
Klebsiella pneumoniae 0.57—600
Proteus mirabilis 0.16—0.16
Pseudomonas spp. 0.08—7
Salmonella spp. 0.29-5
Serratia spp. 0.29-20
Stenotrophomonas maltophilia 0.291
Haemophilus influenzae 11

Fungi Candida auris 1414
Candida spp. 0.13—-28

Virus Animal virus 0.5—-7
Coronavirus 0.04-20
Cytomegalovirus <1 min to 0.01
Human virus <1 min to 12
SARS-CoV 1-2
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Survival time by surface type

Table 111

Range of survival time by pathogen and surface

Surface Pathogens of interest Range of survival in days
(across studies)
Non-porous® Acinetobacter spp. 0.29-60
Clostridioides difficile 0.13—140
Escherichia coli 0.25—11
Klebsiella pneumoniae 1—2
Pseudomonas spp. 0.21-7
Staphylococcus aureus 0.04—60
Porous” Acinetobacter spp. 1.5—90
C. difficile 0.25—3
E. coli 0.29-25
K. pneumoniae 4—600
Pseudomonas spp. 0.08—7
S. aureus 1-168




Supplementary material: something useful?

File Home Insert Pagelayout Formulas Data Review View Automate Help Acrobat
e v ’7 [T Queries & Connections .I | = 4 e | +F
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Get & Transform Data Queries & Connections Data Types Sort & Filter Data Tools Forecast
123 v fx
A B C D E F
1 AUTHOR * YEAR - | LOCATIC - BROAD PATHOGEN CATEGOR ~ SURFACE |~ MAX DAYS SURVIV, ~
2 Brady, M T; Evans, J; Cuartas, J 1990 USA Human virus Plastic 0
3 Brady, M T, Evans, J; Cuartas, J 1990 USA Human virus Laminated paper 0
4 Brady, M T; Evans, J; Cuartas, J 1990 USA Human virus Gown (Cloth) 0
5 Bright, KR; Gerba, C P; Rusin, P A 2002 USA S.aureus Agar 1
6 Bright, KR; Gerba, C P; Rusin, P A 2002 USA S.aureus Agar 1
7 Bright, KR; Gerba, C P; Rusin, P A 2002 USA S.aureus Agar 1
8 Bright, KR; Gerba, C P; Rusin, P A 2002 USA S.aureus Agar 1
9 Bright, KR; Gerba, C P; Rusin, P A 2002 USA S.aureus Saline 1
10 Chapartegui-Gonzalez, Itziar; Lazaro-Diez, Maria; Bravo, Zaloa;, 2018 Spain Acinetobacter sp. Cotton 60
11 Chapartegui-Gonzalez, Itziar; Lazaro-Diez, Maria; Bravo, Zaloa; 2018 Spain Acinetobacter sp. Plastic 60




Pathogen survival

e Pathogens survive for various period of time, depending on the
pathogen and surface

* Some pathogens can survive for extended periods of time

 Survival in the environment can serve as a potential reservoir for
ongoing transmission.



Pathogens in the environment — why a potential

problem

Survive for long periods of time

Epidemiological studies the risk of prior room
occupancy



Epidemiological studies — risk of prior room occupancy

Acquires the same
pathogen




Epidemiological studies — risk of prior room

occupancy

Table 1 Overview of studies.
Study Publication year  Study duration  Study setting  Study design Organisms evaluated
(country)
Huang et al. [13] 2005 20 months UsA Cohort VRE, MRSA
Mitchell et al. [16] 2014 24 months Australia Cohort MRSA
Datta et al. [12] 2011 20 months USA Cohort VRE, MRSA
Ajao et al. [24] 2013 93 months usa Cohort ESBL-producing Gram negative
Drees et al. [20] 2008 14 months usa Cohort VRE
Nseir et al. [14] 2011 12 months France Cohort A. baumannii,
ESBL-producing Gram negative
P. aeruginosa
Shaughnessy [25] 2011 16 months USA Cohort C. difficile
Zhou [19] 2019 72 months Usa Cohort VRE
Anderson [2,3] 2017 & 2018 28 months USA RCT VRE, MRSA, C. difficile
Ford [17] 2016 93 months Usa Cohort VRE
Fraenkel [15] 2021 72 months Sweden Cohort MNorovirus

Mote: VRE, vancomycin-resistant enterococci; MRSA, meticillin-resistant Staphylococcus aureus; ESBL, extended spectrum b-lactamase;
C. difficile, Clostridioides difficile. Anderson 2017 and 2018 are the same study. Data from both of Anderson’s papers were used to

provide data to answer the research guestion.

Infection, Disease & Health 28 (2023) 290297

Available online at www.sciencedirect.com

ScienceDirect

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

Review
Risk of organism acquisition from prior room
occupants: An updated systematic review

Brett G. Mitchell »”“%*, Julee McDonagh ©', Stephanie J. Dancer ¢,
Sindi Ford ™', Jenny Sim "™ Bismi Thottiyil Sultanmuhammed

Abdul Khadar %%, Philip L. Russo "™°, Jean-Yves Maillard ”, Helen Rawson 9,

Katrina Browne *°, Martin Kiernan ™"

Experimental (+ reom)  Control (e room) Cdds Ratio Odds Ratio
Study or Subgroup Events Total  Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
11 1.1.8 Norowirus
AN e cenkel 5 1016 49 32772 57% 130 [1.31, 8.31) —_—
HUl - subtotal (95% 1) 1016 32772 5T% 3.30 [1.31, 8.31] el
MY Total events 5 43
Sl Heteroganeity; Mot applicable
Tol  Testfor overall effect Z = 2.54 (P = 0.01)
Ha . =020 T = 0.0, U= Z [ = 0000 ), T = 0% 25
Test for averall effect 2= 3.01 (P = 0.003)




Case study: VRE and environmental contamination

X represents VRE culture positive sites
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Abstract: The Risk of Hand and Glove Contamination after Contact with a VRE (+)
Patient Environment. Hayden M, ICAAC, 2001, Chicago, IL.



Just because it is in the environment

s \[ — ] ~

Vulnerable hosts J Reservoir
] .
Portal of entry Portal of exit

[ e ]

NHMRC (2019), Australian guidelines for the
prevention and control of infection in health care



Interaction of cleaning with hand and people

Contaminated
surfaces or
equipment

Infected or
colonised
person

Contaminated Susceptible
hands person

Contaminated
Alr

Direct contact

Otter JA et al. (2011). Infect Control Hosp Epidemiol 32(7):687-99



Even more complex interactions...

Patients Sinks Water Floors

A=

Products Shared h'Aé'rr] gl?r?g

. . equipment
Visitors

Equipment

Staff - S Environment



Even more complex interactions...

Patients Sinks Water Floors

A=

Products Shared hpélrﬁ gl?r?g

. . equipment
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Staff - S Environment



Equipment: Toilets







Equipment: Toilets

* It is clear from daily experience that
flushing a toilet generates strong
turbulence within the bowl.

RRRRRRRRRRRRRRR | JUNE 16 2020
Can a toilet promote virus transmission? From a fluid
dynamics perspective 6©
Yun-yun Li (Z2=z=); Ji-Xiang Wang (E5258) ; Xi Chen (B5%5)

W) Check for updates

* Will this flushing-induced turbulent flow
expel aerosol particles containing viruses
out of the bowl?
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Equipment: Toilets

e Strong turbulence has been observed

* An upward velocity of as much as 5 m/s

is produced, which is certainly capable >)

of expelling aerosol particles out of the

toilet bowl. = | R

- =  fh— -—

* Some 40%—60% of total particles can i | L -

rise above the toilet seat to cause Wome [ i

large-area spread, height can reach 'ii‘:ff SRS Ii;::":

106.5 cm from the ground o -—‘iv ol h






Equipment: Toilets

Knowlton et al. Antimicrobial Resistance and Infection Control (2018) 7:16 . & P .
Antimicrobial Resistance

* When faecal matter is in a toilet Dot o756 150201 and Infection Control

bioaerosol particles produced,
majority being 0.3 um in diameter. . _ -
Bioaerosol concentrations generated from

toilet flushing in a hospital-based patient
care setting

Samantha D. Knowlton', Corey L. Boles', Eli N. Perencevich”?, Daniel J. Diekema®’, Matthew W. Nonnenmann'"
and CDC Epicenters Program

Available online at www.sciencedirect.com

* Hospital experienced an outbreak of

OXA-48- producing Klebsiella Conell sz eilan
pneumoniae that affected five ‘ journal homepage: www.elsevier.com/locate/jhin

patients staying in three different

rooms Toilet drain water as a potential source of hospital

room-to-room transmission of carbapenemase-
producing Klebsiella pneumoniae

L. Heireman 2, H. Hamerlinck 2, S. Vandendriessche ?, J. Boelens ®'°,

L. Coorevits®, E. De Brabandere”, P. De Waegemaeker”, S. Verhofstede?,
K. Claus?®, M.A. Chlebowicz-Flissikowska“, J.W.A. Rossen ““, B. Verhasselt ?,
. Leroux-Roels ®-°*
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Equipment: Toilets
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* OXA-48-producing K. pneumoniae
was detected in toilet water in |
four of six rooms, drain water o a7
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between two rooms. ROECR AR I A I M R
,\\\ \\\ q\() b\Q Q}Q C’,\Q Q\Q &Q ,\\Q O N ‘_;\Q &Q
v N G ' S AN G N
Patient 1
(room B)
. Toilet water
department
5 1
1
1 Patient 5
2 (room F)
Toilet waler —— Toilet water
1 room C room F
] Toilet water \
ST / room D
between rooms 4 2 Patient 2
Dand E (room B)
3728 1
Toilet water Patient 3
room C two
months l::er (room F)
Toilet water
room D two
months later

Figure 2. Phylogenetic tree (wgMLST analysis) of Klebsiella pneumoniae isolates with isogenic isolates indicated in blue, the non-isogenic
isolate in red, control isolates underlined, and number of allele differences presented on the branches.



Contents lists available at ScienceDirect

American Journal of Infection Control

journal homepage: www.ajicjournal.org

Equipment: Toilets

State of the Science Review

Toilet plume bioaerosols in health care and hospitality settings: [
A systematic review Gt

Elizabeth N. Paddy BSc, MSc *, Oluwasola 0.D. Afolabi BEng, MSc, PhD, M. Sohail BEng, MSc, PhD

e Toi | et pl ume b i0aeroso | S are comp | ex in hostf Vi, g o e ovorgh Uiy, Lovghrongh, s, e ingiom
nature, thus, measured bioaerosol
concentrations in these settings depend
on many variables and may differ for
every pathogen

Risk of airborne transmission Fl k ft t“‘?f'}t fsmls d

via the inhalation of infectious 2 A ElEed

toilet plume bioaerosols. “t ERLPN contaminated by toilet plume
bioaeroso Is.

* The contact and airborne transmission
risks posed by toilet plume bioaerosols
also remain unquantified.

* They are an important pathway that can
increase exposure to enteric and airborne
pathogens.




Even more complex interactions...

Patients Sinks Water Floors

A=

Products Shared hpélrﬁ gl?r?g

. . equipment
Visitors

Equipment

Staff - S Environment



Products: soap

* Three-month period, five infants were colonised or
infected by a single strain of S. marcescens

* Hypothesised that the soap dispenser acted as a
continuous source of S. marcescens, facilitating hand
transmission of S. marcescens by healthcare workers
(HCWs)

e Design of the soap dispenser was an important
factor in the spread

Journal of Hospital Infection (2009) 72, 17—22

s it Available online at www.sciencedirect.com A=
b ScienceDirect ND
JE]

Saoasel s,
ELSEVIER www.elsevierhealth.com/journals/jhin

Outbreak of Serratia marcescens in a neonatal
intensive care unit: contaminated unmedicated
liquid soap and risk factors

S. Buffet-Bataillon **, V. Rabier , P. Bétrémieux®, A. Beuchée®,
M. Bauer?, P. Pladys®, E. Le Gall®, M. Cormier ®<, A. Jolivet-Gougeon ¢



Products: other

1 mannitolilytica Infection in

* Outbreak of R. Y .
utoreak O ma ngh|lghtS 3 feW th|ngs nit: Case Series and Review

five patients admit
unit over 1 month

inmoy Sahu? Nihar Desai' Soniya Nityanand’

bduate Institute ~ Address for correspondence Anshul Gupta, MD, DNB, FIAP,

° Department of Haematoloagy, | block, Ground Floor, Sanjay Gandhi
I I l O r a I I C e O e S I n hduate Institute Post Graduate Institute of Medical Sciences, Raebareli Road, Lucknow
226014, India (e-mail: anshulhaemat@gmail.com).

* Environmental cult
saline bottles used
drugs as the sourc

e Human factors

| Infection from an Unusual Source

rghese?”, J Vinoth Kumar®”, Kukku Tresa Mathew®
22; Published on: 31 August 2022

g concern in the medicalfield, as itincreases mortality and incurs longer hospital stays and

ar antimicrobial stewardship are thought to be emergent measures to curtail hospital-acquired
|nfect|ons, but adherence to such standard practices has been a concern globally, ultimately leading to poor clinical outcomes. Organisms
isolated from rare sources have been reported to cause pathogenic infections in humans. Instances such as contamination of intravenous
fluids and parenteral medications with gram-negative bacteria and fungus have been reported in the past. We present here, a rare outbreak
of Ralstonia pickettii bacteremia from an unthought source among four critically ill patients. The epidemiological investigations confirmed the
source of contagion to be fentanyl ampoules. The immediate action of disusing the batch of fentanyl ampoules was taken. Timely action and

* 4 cases of bacteremia, fentanyl ampoules
culprit

Indian Journal of Critical Care Medicine (2022): 10.5005/jp-journals-10071-24308



Equipment: hand dryers (& air)

Plates exposed to
* hand dryer air for 30 s averaged 18 to 60 colonies/plate
* bathroom air for 2 min with hand dryers off averaged <1
colony

e bathroom air moved by a small fan for 20 min had
averages of 15 and 12 colonies/plate in two buildings
tested

A smean  Applied and Environmenta
1l

SOCIETY FOR PR PR
wmicromowoey Microbiology
PUBLIC AND ENVIRONMENTAL HEALTH MICROBIOLOGY
April 2018 Volume 84 Issue 8 e00044-18

https://doi.org/10.1128/AEM.00044-18

Deposition of Bacteria and Bacterial Spores by Bathroom
Hot-Air Hand Dryers

Luz del Carmen Huesca-Espitia?, Jaber Aslanzadeh®-¢, Richard Feinn®, Gabrielle Joseph?, Thomas
S. Murray©9-¢, Peter Setlow?

Questions remain
e organisms dispersed by

* hand dryers provide a 1
large amounts of bacte

* whether bacterial spor
dryers? )







Even more complex interactions...

Patients Sinks Water Floors
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Floors

How important do you think floors are?

American Journal of Infection Control 45 (2017) 336-8

Contents lists available at ScienceDirect

AllC

American Journal of Infection Control

American Journal of
Infection Control

journal homepage: www.ajicjournal.org

Brief Report

Are hospital floors an underappreciated reservoir for transmission of @Cmmﬂ{
health care-associated pathogens?

Abhishek Deshpande MD, PhD 2, Jennifer L. Cadnum BS <, Dennis Fertelli BS <,
Brett Sitzlar BS, MPH "<, Priyaleela Thota MD "<, Thriveen S. Mana MS, MBA "<,
Annette Jencson MT, CIC ¢, Heba Alhmidi MD ¢, Sreelatha Koganti MD ¢,

Curtis ]. Donskey MD &d*




Floors

_______________
........
..........

e Sampled rooms (318 floor sites) i

e Survey: 100 occupied rooms surveyed, 41% had 1 or
more high-touch objects in contact with the floor

* 31 of the high-touch objects present on floors, bare or
gloved hand cultures were collected to determine the
frequency of transfer of pathogens to hands after

icking up the objects. S o
P g up J 7 (3 | "&-?’
* MRSA (18%), VRE (6%) , and C difficile (3%) were recovered |



Even more complex interactions...

Patients Sinks Water Floors
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Original Research

Alr: Oxyge n mask

Airflows Around Oxygen Masks*

A Potential Source of Infection?

BSc;
be, PhD;
D, PhD
* Oxygen ofter
infection VO4 Laser
e Human lung
simple oxyge
potentially in
surrounding
i EXhaIEd air a @ J T-Lc:lk;w,t:F]cm,r
reached a dis _ _ :
Light Sheet )






Even more complex interactions...

Patients Sinks Water Floors

A=

Products Shared hpélrﬁ gl?r?g
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Infection Contro Defining the Role of the Environment in the

Hospital Epidemiology.

Emergence and Persistence of vanA Vancomycin-

S h a re d m e d I Ca | e q u I p m e nt \ Resistant Enterococcus (VRE) in an Intensive Care

Unit: A Molecular Epidemiological Study

Published online by Cambridge University Press: 03 April 2018

Andie S. Lee, Elizabeth White, Leigh G. Monahan, Slade O. Jensen, Raymond Chan and

Infection Control & .
Sebastiaan).vanal . Showauthor details v

Hospital Epidemiology

* ICU, Sydney, 11 month
e 31 patients had VRE (VanA)
* Phylogeny from sequencing data confirmed several VRE clusters

 Directionality indicated that colonised patients contaminated
environmental sites (colonisation and infection).

* The environmental reservoir, particularly from shared equipment,
played a key role in ongoing VRE spread.



Even more complex interactions...

Patients Sinks Water Floors

A=

Products Shared hpélrﬁ gl?r?g

. . equipment
Visitors

Equipment

Staff - S Environment



line at www.sciencedirect.com

‘e ' « Health
* 3¢+ Infectic

Journal of Hospital Infection
"=+« Society

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

Sinks

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 *°

* In 2021, participating ICUs were surveyed about

the presence of sinks in their patient rooms.
Sinks were

* |[CUs were then divided into two groups: the no-
found to be an

sink group (NSG) and the sink group (SG).

independent
risk factor for
HAI

* Primary and secondary outcomes were total
HAIs and HAIls associated with Pseudomonas
aeruginosa (HAI-PA).

Table IV
Adjusted incidence rate ratios (alRR) for all hospital-acquired infections on intensive care units (ICU) according to the presence of a sink in
patient room and further risk factors or confounders

Parameter Category alRR 95% ClI P-value (type Ill)

Presence of sink in patient room  Sink group 1.21 (1.01—-1.45) 0.039
No-sink group 1=reference




Sinks

* Handwashing sinks linked with numerous MRO outbreaks in critical care
settings:

* Spread from sink to patient has been prospectively demonstrated:
* P-trap biofilm difficult to eradicates

 Upward growth of biofilm & involvement of sink grate can result in
environmental contaminationa

Sink 1 Sink 2 Sink 3 Sink 4 Sink 5

. . I-"I '_—‘-ﬁ-._'. 'I Fr.—.-;-‘ Eil_— --’1 Cold
1. Infect. Control Hosp. Epidemiol. 2018;39(8):972-9 [ Pt Sl W |V A
2. J. Hosp. Infect. 2014;87(2):126-30 Aie  Gonmen e I, Common Drain  SOUrce water
3. Infect. Control Hosp. Epidemiol. 2009;30(1):25-33. Building Sanitary stack
4. Appl_ Environ. Microbiol. 2017;83(8):e03327-16_ FIG 4 Layout of the sink gallery comprising the 5 sink modules and the associated plumbing.

5. PloS one. 2023;18(3):€0282090.



Discussion points

* Pathogens all around us in healthcare

* Presence doesn’t necessarily concur with infection risk

* Need to consider how pathogens may move from one source to
another

* Open mind to sources of infection



Discussion







Discussion

(I1) Surface risk profile

Low-/moderate-/high-risk areas Visible contamination Clinically relevant pathogen

Low-touch/high-touch surfaces Outbreak situations

Non-critical/critical surfaces

, Terminal disinfection
¥ /

-
~

¥
Routine cleaning/disinfection Targeted cleaning/disinfection Targeted disinfection
(I) Patient risk profile (11T Pathogen risk profile

Figure 1. Comprehensive overview of the fundamental principles of a risk analysis.

Assadian et al. / Journal of Hospital Infection 113 (2021) 104e114



Browne and Mitchell Antimicrobial Resistance & Infection Control (2023)12:83 Antimi crobi al Resistance &

https://doi.org/10.1186/513756-023-01274-4 | nfection Co ntrol

. . . . ®
Multimodal environmental cleaning strategies @
to prevent healthcare-associated infections

Katrina Browne'? and Brett G Mitchell'#**"

Multimodal strategies

Risk assessment

@9q

)

The product & Education &

approach Technique training feedback Communication

Fig. 1 A multimodal approach to environmental cleaning in healthcare facilities encompasses five key strategies: the product and approach used for
cleaning, technique, education and training, audit and feedback, and communication (adapted from REACH study [7]).




Conclusion

e Pathogens can survive for long period of time

* Environment can serve as a reservoir

* Many different ‘things’ have been implicated in the literature

* Complex dynamic between environment and humans



Hidden threats of pathogens in the environment

Prof Brett Mitchell (AM)
Central Coast Local Health District, Gosford Hospital, NSW.

Avondale University, Monash University

Hunter Medical Research Institute

Brett.Mitchell@avondale.edu.au
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SOME IPC HUMOUR TO START WITH...

WHO WOULD WIN?

Literally A little
everyone on the planet | microorganism
- Fs TR, S N L
‘1 #1 :#t‘ug?ti

f Bacteria and viruses are a great example of sustainability!!




GREEN MATTERS OR GREENWASHING ....

Greenwashing

nificant environmental

GREENWASHING:

«“l :’ g ,
/T 9 What you don't know can
hurt your business




DEFINITIONS "SUSTAINABLE"

* Sustainability -

* Degradable - ’
or biological
and are the p

* NB - the ACCC considers it misleading to claim that a product s

%

‘degradable’ without qualifying how the process occurs.



BIODEGRADABILITY

Considered environme

® can contribute to reducing pollution and waste accumulation.




NOT ALWAYS BIO, NOT ALWAYS DEGRADABLE

®* Biodegradable products -

®* Biodegradable plastic products -

“Bioplastics” may refer to biwo.degradable o]

%

biobased plastics, or both.



bio-based

bio-
degradable

OX0-

degradable

hydro-
degradable

Definition

a plastic made from renewable resources,

namely biomass or waste

a plastic that can be assimilated by bacteria
and/or fungi to give environmentally friendly

products

a plastic whose degradability is induced by

additives that initiate oxidation reactions

a plastic whose degradability is induced by the

polar groups susceptible to hydrolysis

Consumers often confuse biodegradable
plastics with bio-based plastics.

The latter are plastics made from biomass,
generally related to the use of plants as
feedstock. Given their natural origin, one
could erroneously assume that these
plastics are also biodegradable.

However, biodegradability depends on the
properties of the plastic at hand, including
chemical structure and crystallinity.

Biodegradable plastics are defined by their
ability to break down completely into
natural substances, according to the
Australasian Bioplastics Association.

(



CHALLENGES FOR BIODEGRADABLE PLASTICS

e an easy
tprint - but turning

Tougher government regu aio, higher carbon taxes and
/ a change in public opinion may help.



BIODEGRADABLE AND COMPOSTABLE

* Biodegradable:

* Compostable:

* Timeframe: ime to break
ific time frame.

I product: t by adding nutrients to the
soil, whereas biode; |

i



COMPOSTABLE PRODUCTS

"Compostable” "Home Compostable"

ye

Industrial composters

5) and
lting compost on
arial will have been

®

S

Beware - packaging labelled "compostable" can’t

be composted in your own compost bin at home! Home Compostable Compostable

AS 5810 AS 4736
ABAX 9999 ABAX 9999




COMPOSTABLE?

Spill-Proof
Secure Fit

THIS CUP Is ‘ . Integrated

100% § .

W BlopeEgrADABLE # i
' %COMPOSTRBLE . ; High-Temp

Compostable

AS 5810 AS 4736
ABAX 9999 ABAX 9999

For homes and workplaces AS 5810-2010 standard is

preferred as industrial compost facilities are still uncommon.



Will it break down?

Four factors affect the degree of product breakdown

Disposal
conditions?

Favourable conditions
J"‘"

4 mcrgbe-a :
! g + MoistLire

Years

Non-
bicdegradable

L)
Unfavourable conditions

Ilqhi f'u Centuries
i deep
Thick water "’J

Sire, shape and Liyerng Cold/vanable .pfnperah,.rr:
g Bl e tant bordipe el POl hctn.-.t',-

Degree of breakdown

Degradation Fragmentation Biodegradation

e

Ref: CSIRO




PLASTICS - ADVANTAGES?

IF ONLY BANANAS HAD SOME(SORT
OF BIODEGRATABLE PACKAGING

* In 1950, each pe son used an average of 1. ' kg of plastics per annum.
* By 2007, annual consurﬁptioﬁ pér capita rose to 100 kg.
* Today the figure is >140 kg.




THE PROBLEM WITH PLASTICS

[ ] —
EATING PLs iy i

-
. EATING Prngiigy

EBﬂllY.'S EATING PLASTIC)

_

Mismanaged plastic;*fe eVé"l"fr'm microplastics that will
build up in the environment and become part of our food chain, thus,
® reducing any type of microplastics will bring benefits.



THE PROBLEM IS REAL.....




Plastic nurdles <1%

Beauty products
2% ‘

Marine coatings —

| Clothing
3.7%

& textiles

Road
markings

| FT—

City dust
24%%

Primary
Microplastics
in the Oceans:
Boucher & Friot, 2017



PPE WASTE

®* The World Health Organization (WHQ)

about 8 million tons
August 2021

SOME YEARS AFTER GLOBAL WARMING

e
—
——

. -t - Sa—— - .
" . " = _ -
8 TV s —
e S— .7 - -
- -
— — = -
- ; e - —-“'
- - -
‘_ "v | n E ——
s — ]

Scientists estimate that most of the waste came from hospitals.



PPE WASTE .....

CC e settings is not infectious
Or tOXIC:  —_—

* The Centers for Disease Control and Prevention also notes that research shows most
/ medical waste is no more dangerous than residential waste, but misconceptions
¢

continue.

%




NGLE USE PPE

Production & Transportation

Personal Protective
Equipment (PPE)

Waste Management Systems

!

CO2 Emissions

I

Global Warming

Air Pollution

Inefficient Disposal < Littering

l
Wind, Rainfall-runoffand
Drainage Systems

Micro & Nano Plastic
Conversion

Leakage into the Natural
Waters

Terrestrial Pollution

Respiratory Disorders

Disruption of Food Cycle

Disruption of Aguatic Bio-environments

M

Impacts of PPE on aquatic, atmospheric and terrestrial environments.




SINGLE USE PPE REDUCTION -? REUSABLE

PPE reuse

. Gwdellnes for PP age nental beneﬁts
without compromlsmg HCWS safety should be standardised and

propagated to alleviate anxiety and encourage compliance.



THE 3 R’S - REDUCE, REUSE, AND RECYCLE

®* Gloves off campaigns

ing
® Single use gowns / aprons ashable up
traceability issues?

ostable or blodegradable PPE optic ""-.-cost, HCW
acceptance and waste disposal considerations?

THE THREE RS

-

RECYCLE, REDUCE, & REUSE



REDUCE, REUSE, AND RECYCLE

®* Think before you “bluey” campaigns

® Single use non-critical medical devices

e semi-critical and critical medical device vs reusable medical
device optlons " consider actual reproce glmpacts on the environment vs ?
waste concerns with smgle use (e g, endoscopes / speculums / laryngoscopes /
surgical instruments)




REDUCE, REUSE, AND RECYCLE

®* Reusable vs Disposable privacy screens -

®* Medical device single use covers -

REUSE
jou have as many times as

* Single use cleaning products vs reusable - B

*S - laundering /
traceab

Access to appropriate waste stream disposal — particularly in rural
and remote settings



NSQHS STANDARD 3 - PREVENTING AND
CONTROLLING INFECTIONS STANDARD

Intention of this standard

MNational Safety and
Quality Health Service
Standards

control resours 2

* 5 Uss 3.Clinica“'é' 1ance and quality -"'ément systems
are in place to prevent and control infections, and support
antimicrobial stewardship and sustainable use of infection

/@ prevention and control resources



IS THIS STATEMENT STRONG ENOUGH?

sustainable

sustainability E
rganisational

Do we need some clearer guidance for Sustainability

programmes, like provided for AMS back in 20117



RESOURCING IPC PROGRAMMES - THE SOLUTION?

®* Robust IPC programmes are integral to achieving resilient, responsive,

and sustainable health systems that align with sustainable
development goals, reduce health costs, and deliver safer health care -
for all. e e e helth

and environmental systems

IPC progra )
outcomes in all s

Hee g
[ e

®* Must be underpinned by effective governance and leadership, strong

multi-stake-holder partnerships, and health community activation.

%




SOMEWHERE OUT THERE

THERE'S A'SUSTAINABLE

. W .
FUTURE FOR'ALL OF US
e mE o T T

-




T hank yout
£or 4
S z‘enfng ©
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Disclosures

e Current recipient of NHMRC Investigator Grant
* Current recipient MRFF funding (HAPPEN study)

* No payment or fees related to this talk

* Work alongside a large number of collaborators in
different countries

* 50+ collaborators across on the talks presented today

Podcast: https://infectioncontrolmatters.com
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Infection Prevention and Control Workforce

Purpose and methods

Purpose Methods

In the Australian and NZ IPC * Cross sectional anonymous online
workforce, wanted to understand: survey of ICPs

= Levels of stress * Conducted in quarter two of 2023
= Resilience * Used ACIPC list, social media and

snowballing approach
" Personality traits
* Brief resilience scale
= Workforce views * Work Stress Screener
* Big 5 personality test



Infection Prevention and Control Workforce

Overview

e 356 ICPs across Australia and New Zealand
. . Distﬂm\;\worked
* 58% worked in hospitals, 11% RACFs .

* 34% leading an IPC team
e 75% public sector

Count

1T YR"

* 47% not credentialled, 23% advanced

* Years working in IPC =6 (median), 8 mean

3 4 5 17 8 10 12 14 16 17

Years of experience

19 22

M -
25 28 30 32 34

/
0



Infection Prevention and Control Workforce

Results: WoSS / Work Stress Screener

* 5 questions

e Possible score of O to 15 e Mean score 4.3

_ o * 14% score of O
* High score = indication * 8% score >10

that there is malignhant or

harmful stress * Significantly higher levels of stress
* Those <6 years IPC experience

* Significantly lower levels of stress
* Masters or higher level degree




Infection Prevention and Control Workforce

Results: Resilience, Brief resilience score

* 6 questions

e 1.00-2.99 for low resilience
* 3.00-4.30 for normal resilience * Mean score 3.3

* 4.31-5.00 for high resilience * 26% low resilience
* 8% high resilience

* Significantly higher levels of resilience
* > 6 years IPC experience
* Masters or higher level degree

* Significantly lower levels of resilience
* Who are credentialed
e <45 years old




Infection Prevention and Control Workforce

Results: Personality traits (n=243)

* Neuroticism * Neuroticism

* Tendency for negative feelings * Mean 70 (SD 15) - LOW
* Extraversion e Extraversion

* Pronounced engagement with external world + Mean 79 (SD 11) - HIGH

* Openness To Experience

- . * Openness To Experience
* Imaginative, creative people from down-to-

earth, conventional people * Mean 79 (SD 9) - HIGH
* Agreeableness * Agreeableness
* Cooperation and social harmony  Mean 87 (SD 15) - HIGH
* Conscientiousness e Conscientiousness
* Control, regulate, and direct our impulses « Mean 87 (SD 15) - HIGH

Personality traits differed between age groups and those
credentialed/not credentialed, little with IPC education



Infection Prevention and Control Workforce

Results: Workforce (n=343)

* Will you leave the profession in the next three years?
* 20% Yes
* 24% in the less 6 years experience category
e 22% in <45 years old (16% 245 years)

* Retire in next 10 years
*31% Yes



IPC Workforce

Take-homes

OPENNESS
Workplace Behavior Effects

e Higher job satisfaction

High Scores Indicate
* More creativity
o More flexibility * Fasily adaptable
» More eagerness
tolearn

¢ Strong leadership skills

* Important to think about personalities in your own
team
e Mix?
* Tailor your leadership style

 Conscientiousness, biggest influencer in job performance
- higher knowledge and conscientious to learn (essentials of
Organizational Behavior: 14th Edition)

* Neuroticism propensity for burnout

Reflect on your own personality — play to your
strengths and understand others

* Need to look after those less experienced

 Study is not cause and effect

CONSCIENTIOUSNESS

High Scores Indicate Workplace Behavior Effects

* More effort o Better job performance
e More drive e Inherent leadership ability
s Better discipline s Less likely to leave

and organization

EXTROVERSION

High Scores Indicate

» Easily relates

Workplace Behavior Effects
& Better job performance
to others ¢ Strong leadership skills
* More emotional ® Less likely to leave

e Dominates socially

AGREEABLENESS

High Scores Indicate

* More likely to

Workplace Behavior Effects
* Higher job performance
comply with rules ¢ Better on-the-job behavior

and regulations

» Easier to like and admire

NEUROTICISM

High Scores Indicate

* May think negatively

Workplace Behavior Effects
o Lower job satisfaction
e May express negative e Higher stress level

emotions

]
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P,

Y a
Brett Mitchell, Kate Browne, Georgia Matterson, thMicole White, Andrew Stewardson, Allen Cﬁéng,
Maham Amin, Kirsty Graham, Jennie King, Martin Kiernan, Peta.lehan, David Brain, Maria Northcote.



CLEEN study

Cleaning of shared medical equipment

3 hours of
additional .
dedicated - of

. e, % i
cleaning of shared £E. % ‘HJ /:D ,

medical equipment I SRV
per ward, per NA —

weekday

www.cleenstudy.com



Cluster 1
Wards 1&2

Cluster 2
Wards 3&4

Cluster 3
Wards 5&6

Cluster 4
Wards 7&8

Cluster 5
Wards 9&10

Study design

CLEEN study

Phase 1 Phase 2 Phase 3 M B Phase 5 Phase 6
Control Intervention | Intervention | Intervention | Intervention Intervention
Control Control Intervention | Intervention | Intervention | Intervention
Control Control Control Intervention | Intervention Intervention
Control Control Control Control Intervention Intervention
Control Control Control Control Control Intervention

www.cleenstudy.com




CLEEN study: Different parts and outcomes

Effectiveness of additional cleaning on all HAIs

e Sub-analyses on All HAIs minus COVID-19; Pneumonia, surgical site, blood-stream and urinary
traction infection combined

Improvements in the thoroughness of cleaning
* Florescent gel and UV

Cost effectiveness

Time and motion
* How long does it take to clean individual pieces of shared medical equipment?

Cleaner interviews
* Cleaners’ experience of receiving feedback

Scenario modeling WWW cleenstudy com



CLEEN study: Different parts and outcomes

Effectiveness (RCT) * Cleaner interviews
* Preliminary results presented at * Present some findings now
ECCMID later this month * ? Presentation of results at ACIPC,
 Journal publication submitted end in addition to above
month
* Presentation of results at IPS * Time and motion study
conference (Manchester, UK) » Journal paper under review

* Present some findings now
e ? Presentation of results at ACIPC,

e Cost-effectiveness in addition to above
* Working on analysis currently
* ? Presentation of results at ACIPC, * Scenario modeling
in addition to effectiveness * Paper to come

* ? Presentation of results at ACIPC, in
addition to above



CLEEN Study: Time and motion study

How much time is needed to effectively
clean shared medical equipment?



CLEEN study: Time and Motion - Why?

 How can we effectively plan cleaning
programs and staff these accordingly?

 Allocating cleaning responsibility
means time, especially for clinical staff ,{’ .,—Q i ﬁ
e Cost-effectiveness evaluations

* Plan future cleaning models

www.cleenstudy.com



CLEEN study: Time and motion study

Methods

* QObservational study, time and motion

* Participants received training on how to clean e, 5_ &__;,

shared medical equipment I Jf‘
o

« UV dot placed, item cleaned, recorded how

’___

Wl | y —-l | J |

www.cleenstudy.com



CLEEN study: 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: Different parts

Effectiveness (RCT) * Cleaner interviews
* Preliminary results presented at * Present some findings now
ECCMID later this month e ? Presentation of results at ACIPC,
 Journal publication submitted end in addition to above
month
* Presentation of results at IPS * Time and motion study
conference (Manchester, UK) » Journal paper under review

* Present some findings now
e ? Presentation of results at ACIPC,

e Cost-effectiveness in addition to above
* Working on analysis currently
* ? Presentation of results at ACIPC, * Scenario modeling
in addition to effectiveness * Paper to come

* ? Presentation of results at ACIPC, in
addition to above



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

e 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



CLEEN study take homes:

Time and motion & Cleaner’s perspectives

* |t takes time to clean shared medical equipment, need to factor this
into planning

* Consider the cleaner’s perspectives on receiving feedback

* Main results on effectiveness and cost-effectiveness to come
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Hospital Acquired Pneumonia PrEveNtion

(The HAPPEN study)

e Multi-centre RCT

* Effect of improving the quality
and quantity of oral care on the
incidence of HAP

* Cost-effectiveness
* Patient experience of HAP
 Attributable LOS in hospital

www.happenstudy.com






HAPPEN study: The team

Chief Investigators

* Professor Brett Mitchell
* Dr Nicole White

* Professor Allen Cheng

* Professor Helen Rawson
* Professor Phil Russo

* Professor Rhonda Wilson
* Professor Jenny Sim

* A/Professor Andrew Stewardson
* Dr Sonja Dawson

e Dr Julee McDonagh

e Dr Auxilla Madhuvu

Associate Investigators
* Liz Orr

* Jayne O’Connor

* A/Prof Caroline Marshall

* A/Prof Doug Johnson

* Professor Patricia Stone

* Professor Nick Graves

* Professor Maria Northcote
* Professor Janet Wallace

e Dr Peta Tehan
* Dr Kate Browne
* Georgia Matterson

www.happenstudy.com

Partners
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HAPPEN study overview

OUR SHARED OBJECTIVE
The shared objective of our team, our partners and consumers is to reduce the incidence of HAP

Phase 1: Co-design [t Phase 2: Trial mmmmmnp— Phase 3:Translation

e Develop implementation plan e Multi-centre randomised control e Tailoring of resources
e Refine program logic trial e Development of resources for
e Tailor intervention ¢ Evaluate effectiveness and cost health services across Australia,
e Development of innovative apps, effectiveness of intervention aiding a transformative shift in
games & digital training e Evaluation of digital resources health practice and policy
F F 1 A

Partner Advisory Group

Completed Starts ~ June 2024 2025-2026

www.happenstudy.com



HAPPEN: Oral care and HAP survey

Methods

* A national survey of Australian Nurses in 2023 (RN or EN).

e Paper currently under review

e Describe current practices, barriers and facilitators, knowledge and
educational preferences of registered nurses performing oral health
care in the Australian hospital setting, with a focus on the prevention
of HAP

* 179 participants

www.happenstudy.com



HAPPEN: Oral care and HAP survey

Results (preliminary)

Oral care priorities, training and practice
* 82% agreed that oral care is important, 66% feel oral cavity hard to clean

Perceptions of pneumonia (HAP) risk and prevention strategies
e Of all HAls, participants ranked pneumonia as third in terms of frequency

Slightly

Moderately

Very

(%)

Hand hygiene
Patient Mobilisation
Environmental Cleanliness

Correct use of PPE
Dysphagia management
Oral Care

3(2)
3(2)
8 (5)
9 (6)
3(2)
7 (5)

important (%)

23 (15)
19 (12)
24 (15)
28 (18)
20 (13)
31 (20)

important (%)

40 (26)
49 (31)
43 (28)
40 (26)
56 (36)
47 (30)

important (%)

90 (58)
85 (55)
81 (52)
79 (51)
77 (49)
71 (45)



HAPPEN: Oral care and HAP survey

Results (preliminary)

Barriers

e Uncooperative patient (n=91, 43%), inadequate staffing (n=84, 40%)
and a lack of oral toilet requisite (n=63, 30%)

 Better supplies (66%)
* Insufficient time (20%)

Education and support
* In-services most popular (30%), then website
* Patient reminders (77%)
e High-quality toothbrushes
 Games and apps least favoured

Publication under review



HAPPEN: Oral care and HAP focus groups

Methods & results (preliminary)

* Three focus groups with nurses across the country
e Paper currently under development

And it's only later that | started to realise that there was a link
Themes between oral hygiene and respiratory health, and it's a fairly

e Th | strong link. Um, and it — and it's interesting that when | mention
The nurses role it to nurses who were quite experienced, they — they're quite

. Challenges surprised by this.
* Time, lack of resources, education

* Empowering patients Equipment isn't readily available for patients to do it themselves,
e Education which leads me into the expectation is on the patients and
therefore the patients aren't getting either prompted or don't
¢ Prompts know why they're doing it

e Patient prompts and innovation

Publication in development www.happenstudy.com



HAPPEN study: Our intervention

 Dedicated research nurse

* Education patients and staff on the ward, working with them
[Education, in-service, engaging patients]

* Assist in providing oral care [Time resource]

* Products
* Good quality toothbrush [Product, Patient prompt]
* Three-sided toothbrush and toothpaste [Product]

 Education

* Website, training material, short videos and more
[Education, engagement]

» Separate patient and clinician focussed




HAPPEN study overview

OUR SHARED OBJECTIVE
The shared objective of our team, our partners and consumers is to reduce the incidence of HAP

Phase 1: Co-design [t Phase 2: Trial mmmmmnp— Phase 3:Translation

e Develop implementation plan e Multi-centre randomised control e Tailoring of resources
e Refine program logic trial e Development of resources for
e Tailor intervention ¢ Evaluate effectiveness and cost health services across Australia,
e Development of innovative apps, effectiveness of intervention aiding a transformative shift in
games & digital training e Evaluation of digital resources health practice and policy
F F 1 A

Partner Advisory Group

Completed Starts ~ June 2024 2025-2026

www.happenstudy.com
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CATION study

* |Investigate the role of chlorhexidine for cleaning meatal area
for reducing UTls in patients that self-catheterise in the
community
Chlorhexidine for meatal cleaning in reducing @ ®
. catheter-associated urinary tract infections: a multicentre o
* Dou b I e b I IN d , P | ace bO, cross-over RCT stepped-wedge randomised controlled trial
Oyebola Fasugba, Allen C Cheng, Victoria Gregory, Nicholas Graves, Jane Koerner, Peter Collignon, Anne Gardner, Brett G Mitchell
::crl?gr:li'r‘\{i Evidence for the benefits of antiseptic meatal cleaning in reducing catheter-associated urinary tract LancetinfectDis2019;
. T For et cleaning befoe inay cthete msention  edcing the inidenceof cubenr-sociatd ymplomtic i
* Saline Vs 0.1% chlorhexidine —

BM)J Open Effectiveness of meatal cleaning in the
prevention of catheter-associated

° Re cru |t ment un d erw ay urinary tract infections and bacteriuria:

an updated systematic review and meta-
analysis

3,45

Brett Mitchell @ ,' Cassie Curryer,' Elizabeth Holliday © ,? Claire M Rickard
Oyebola Fasugba®

To cite: Mitchell B, Curryer C,  ABSTRACT S "
Holliday E, et al. Effectiveness  gbjective A systematic review on meatal cleaning prior to Strengths and limitations of this study

of meatal cleaning in the urinary isation and post isation and reduces
prevention of catheter- . y ) N N » Asummary of the latest evidence on the role of anti-
the risk catheter-associated urinary tract infections (CAUTIS) septics I rediscing catheter-associated winary tract

associated urinary tract L " N . N
infections and bacteriuria and bacteriuria was published in 2017, with further studies infections.

infecti X L L . N
undertaken since this time. The objective of this paper is to » Subgroup analysis to explore effects using different

updated syst Vi " ) 3
and meta-analysis. BM.J Open  Present an updated systematic review on the effectiveness antiseptics.
» Heterogeneity of population groups is a limitation.

ys!
2021;11:e046817. doi:10.1136/  of antiseptic cleaning of the meatal area for the prevention
bmjopen-2020-046817 of CAUTIs and bacteriuria in patients who receive a urinary

ic review
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HIPPS study

* Led by A/Professor Andrew Stewardson

CHINA

LAOS

 Establish the#orevalence of healthcare-
associated infections (HAls) among adult
patients in acute care hospitals in the
Ph|||pp|nes PHILIPPINES

BRUNEI
S

THAILAND /‘”ETN‘WI @MANILA

MALAYSIA

* 23 Level 1, 2 and 3 hospitals in the Philippines

INDONESIA
PAPUA

NEW
GUINEA

* WHO and DoH Philippines funded

AUSTRALIA

* Data collection coming mid-year
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Hand hygiene sensor technology

e Real-time data collection of hand hygiene

Usage [—] [—] | sensor 4 | | sensor 97 | | sensor 98 |
* Accelerometer placed in each ABHR and i@] [@] [@}
soap-dispenser &

asl

* Real-time data could be used to identify
historical trends and help facilitate :
targeted early interventions . .

IggLJosu

* |ldentify empty ABHR and soap dispensers .

* Tested this in a simulation ward with
5000+ observations and nursing activities

Publication in development
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Selection of PhD student work

Air purifier study

* Bismi Thottiyil Sultanmuhammed Abdul

» Effect of in-room air purification on the
incidence of ARI

* Multi-centre, double-blind cross-over
RCT

Drivers of multi-resistant
organism (MRO) acquisition
and transmission

* Dr Sarah Browning

* Antibiotic thresholds, gloves and gowns
and clinical handwashing basins

Aseptic technique

e Hannah Kent

* Improving education and
understanding of aseptic
technique

HAP epidemiology &
impact

 Michelle Chalker

* Incidence, mortality and
attributable LOS
associated with HAP

Pressure injury
prevention

* Hayley Ryan

* Impact of a barrier wipes
on pressure injury in
aged care residents

* Multi-centre, single-
blinded, parallel RCT



HAI Textbook

* The first Australian text to
address the challenges posed
by infectious diseases and
healthcare-associated
infections

e 76 authors

* 25 peer reviewers

HEALTHCARE-ASSOCIATED
_ INFECTIUNS IN AUSTRALIA

nd Practice of Infectio
Fr ntion 1dEatol

rinciple

Scan to order and receive an
exclusive 25% discount!*

Ramon Z. Shaban
Brett G, Mitchell

. Philip L. Russo
RS, " Deborcugh Macheth
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Latest research and updates from an
Australian IPC research program

CLEEN (cleaning) study: cleanstudy.com

HAPPEN (pneumonia) study: happenstudy.com

CATION (UTI) study: utipreventioncom.wordpress.com/
Infection Control Matters podcast: infectioncontrolmatters.com

HAI text:

Prof Brett Mitchell (AM)
brett.Mitchell@avondale.edu.au
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Emerging pathogen: Candida auris
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Fungi as friends

* Many fungiin food and
beverage production

 Normal human mycobiome
e Oral cavity — Gl tract

* Upper respiratory
tract (sinuses)




Fungi as disease agents

* More than 100 000 species of fungi are known
* About 90% are harmless (and essential) saprobes
e About 10 000 cause disease in plants

—.  photosynthesis products

(carbohydrates, vitamins) autotrophic plant

&> interspecific communication

o ) » Bacteria
Soil microbiota : « Fungi
+ Viruses

mixotrophic plant

i saprotrophic
wood fungi

N symbiotic
sa?rotrophlc r mycorrhizal

litter fungi
L)

By Charlotte Roy, Salsero35, Nefronus - Adapted from
https://commons.wikimedia.org/wiki/File:R%C3%A9seau_my
corhizien.svg, CC BY-SA 4.0,

https://commons.wikimedia.org/w/index.php?curid=92921450



Apple Scab Hyphae infecting via stomata

Ergot of rye,
wheat, barley




Fungi as disease agents

* More than 100 000 species of fungi are known
* About 90% are harmless (and essential) saprobes
e About 10 000 cause disease in plants
e About 300 (0.3%) have been linked to animal disease
* 30 species cause the majority of human disease
* Hypersensitivity
* mycosis/mycoses (fungal infections)
* mycotoxicosis (fungal poisons)
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Fungi as disease agents

* More than 100 000 species of fungi are known
* About 90% are harmless (and essential) saprobes
e About 10 000 cause disease in plants
e About 300 (0.3%) have been linked to animal disease
* 30 species cause the majority of human disease
* Hypersensitivity
* mycosis/mycoses (fungal infections)
* mycotoxicosis (fungal poisons)

“Unfortunately no fungal infection is reportable in Australia so it
is very hard to get an accurate measure. All up | would say about
1000 cases a year for invasive, life threatening fungal infections vs
1,000,000 superficial or cutaneous infections.” (about 5% of the
population)

Dr David Ellis
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a albicans showing typical cream-coloured, smooth surfaced, waxy colonies and narrov

(Left) Simple conidiophore of P cheresanum showing long chains of single-celled phialoconidia based budding sphencal to ovoid blastoconidia.

and (right) conidiophores of P verrucosum var. cyclopium showing two-stage branching

Incidence of opportunistic fungal pathogenesis is rising
- Aging population
- More surviving but debilitated and immunocompromised

patients (cancer, AIDS, TB, alcoholism, organ disease,
Immunosuppressive drugs)

- 5% of nosocomial infections (up to 40% mortality)



Current nomenclature Previous nomenclature (if applicable)

Candida albicans N/A
Candida auris N/A
Candida dubliniensis N/A
Candida tropicalis N/A

Clavispora lusitaniae Candida lusitaniae
Meyerozyma guilliermondii Candida guilliermondii
Pichia kudriavzevii Candida krusei

Candida glabrata complex
Nakaseomyces bracarensis Candida bracarensis

Nakaseomyces glabrata Candida glabrata
Nakaseomyces nivariensis Candida nivariensis

Candida parapsilosis complex
Candida parapsilosis N/A

Lodderomyces elongisporus N/A
Candida metapsilosis N/A
Candida orthopsilosis N/A



Predisposing factors and interventions associated with invasive Candida infection

Patients who have many risk factors are at a significantly increased risk

(Keighley, 2021) (Playford, 2016) (Thomas-Ruddel, 2022)

 Comorbidities
* chronic liver disease
* solid organ transplant
* people who inject drugs

e Current risk factors and interventions
* central venous access device in situ
* moderate to severe neutropenia (< 1.0 x10° cells/L)
* receiving total parenteral nutrition

» Risk factors or interventions within the last 30 days

gastrointestinal or hepatobiliary surgery
urological instrumentation (including IDC)
carbapenem use for more than 72 hours
high-dose corticosteroid use in the last 7 days
receipt of blood transfusion

culture of Candida from throat or urine

* increased risk if both are positive



CDC/ Antibiotic Resistance Coordination and Strategy Unit (Stephanie Rossow) 2019



PubMed search

180

160

140

120

100

<
=
©
[}
I
o
e
>
[a
+—
Q
r.n_m
i
-
o
N
o
(@]
©
(%)
>
[o]y]
©
o

80

60

40

20

0

vcoc
€¢oc
[440]4
Tcoc
0coc
610¢
810¢
L10¢
910¢
ST0C
v10¢
€10¢
(44014
T10¢
0T0¢
600¢
800¢
£00¢
900¢
S00¢
¥00¢
€00¢
[40]0]4
T00¢
000¢
6661
8661
L661
9661
5661
66T
€661
661
1661
066T
6861
8861
L86T
9861
59861
v861
€861
861
1861
0861
6/61
8L61
LL6T
961
S/61
vL6T
€/61
L6l
TL61
0L67

W Candida auris

W Candida albicans



* |dentified in 2009 in Japan

* Serious disease reported in 2011-2012

e Asia
e Africa
e South America

 Earliest retrospective isolate 1996 South Korea

* Common genetic ancestor 1980s

2009

i -
2012 *
L
=
# L4 ¥
.*’ 2014 @ *;:
o
] "f o
.'-*$"~ ”

2018 ‘ :

Rhodes & Fisher 2019 Currant Opinion in Microbiclogy




Origin theories

Azole theory Climate theory

Minor skin commensal Environmental source

Selected for by antifungal use Salt marshes
Clinical Thermotolerant
Agriculture Halotolerant

Adapting with global warming

Pathogenic to mammalian hosts



Three distinct molecular mechanisms of C. auris aggregation

doi: 10.1371/journal.ppat.1012011.g003

Aggregating

Budding Yeast

* Dry surface biofilm
e Skin rather than mucosa
* Environmental surfaces
* Resistance

@ Cell separation failure



Clinical manifestations

* Intensive care and critically ill * Invasive infection
* NICU * Candidaemia
* NY SNF PPS 12%
* Urinary tract infection

e After colonisation
* 25% invasive infection

* Wound infection
e Osteomyelitis
* Meningitis
* Invasive infection « Myocarditis
* 40% mortality * Otitis
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Disinfectant resistance

- Quaternary ammonia compounds
- Sodium hypochlorite at less than 1000ppm

- Chlorhexidine

Surfaces

hospital floors

bed rails

Bedsheets

Trolleys

mobile phones
chairs,

bed trays

air conditioning units

sink surfaces

Equipment

temperature probes
blood pressure cuffs
Glucometers
intravenous poles
oxygen mask,

Carts

dialysis equipment
ultrasound machines
computer monitors

keypads



National Surveillance

State 2019 2020 2021 2022 2023 Total
NSW 2 2 1 1 6
VIC 3 3 1 1 1 9
QLD 2 1 3
SA 3 4 7
WA 1 1 9 11
NT 1 1
ACT 0
TAS 0
Total 6 5 1 9 16 37

Data from National Alert System for Critical Antimicrobial Resistances (CARAlert) as at Oct 31, 2023.
Excludes pre-2019 cases (approx. 6)



Prevention better than cure

mammms  SCreening

e Overseas hospitalisation

e Highest risk: direct transfers, ICU, ventilation, prolonged stay, anti-fungal use
e Overseas dialysis
e Contacts

-

e Single swab: Both axillae, both sides of groin
e Double-headed swab increases yield. No transport medium.
e Consider: wounds, devices

s |SOlation in single room with ensuite, contact precautions

e Interim at 48 hours — hospitalised overseas
e Final at 10 days — direct transfers




e PCR vs culture

e Sodium hypochlorite
e UV-C
e Paracetic acid

e PPE
e Hand hygiene
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Candida auris

Global emergence
* Not yet endemic in Australia

Aggregates
* Surface adaptation
* Resistance

High morbidity and mortality

WA is under threat
* Preparation
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