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Scope

Healthcare-associated 
infections

Multidrug-resistant 
organisms

Cleaning and disinfection

COVID-19

Transmission-based 
precautions

Vaccination



Design Stepped-wedge, cluster-randomized controlled trial

Participants 10 wards (non-ICU), single public hospital

Intervention Multimodal: 1. Education, 2. Additional cleaning (+3h/d M-F; shared medical equipment) 
by dedicated cleaning staff, 3. Auditing + feedback

Comparator SOC: no requirement for cleaning staff to clean shared medical equipment

Outcomes 1. HAI (ECDC definitions); 2. prespecified types of HAI, cleaning thoroughness

Timeframe March – November 2023 (36-week period)

1. Browne et al. Lancet Infect Dis 2024
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All HAI 14.9% 9.8% 0.62 
(0.45-0.80)

0.0006

All HAI, 
excl COVID-19

14.4% 9.0% 0.59 
(0.45-0.77)

0.0002

All HAI, 
excl EENT

13.0% 8.3% 0.60 
(0.45-0.81)

0.0008

BSI, pneumonia, 
UTI, SSI

6.3% 4.0% 0.62 
(0.42-0.86)

0.013

1. Browne et al. Lancet Infect Dis 2024
All patients: n=5002
Patients with ≥1 HAI: n=585 (11.7%)



1. Browne et al. Lancet Infect Dis 2024

A multimodal intervention with dedicated cleaning 
of reusable medical devices reduced HAI

Caveats:
• Single centre study (limited due to funding)
• Low baseline cleaning (10-20% vs 80-90% end of intervention)
• Cleaning vs Education/training vs Audit/feedback

Implications:
• Cleaning medical equipment (CLEEN) and environment (REACH) is good 

for reducing HAI

The bottom line



How long does cleaning take?

1. Matterson et al. J Hosp Infect 2024



How long does cleaning take?

1. Matterson et al. J Hosp Infect 2024

Increasing 
cleaning 

time



Is disinfection after cleaning useful?

Design Cluster-randomized, double-blinded, sham-controlled interventional crossover trial

Participants 15 wards (including 5 ICUs), two hospitals

Intervention Terminal Cleaning + PX-UV disinfection

Comparator Terminal Cleaning + sham control device

Outcomes Incidence of environmentally implicated HAI (VRE, ESBL-EC/KP, MRSA, Abau, C diff) 

1. Dhar et al, Clin Infect Dis 2024



The bottom line

1. Dhar et al, Clin Infect Dis 2024



The bottom line

PX-UV disinfection following terminal cleaning had 
no significant impact on eiHAI acquisition

Caveats:
• Double-blinded sham-controlled study
• Only tracked eiHAI temporally related to

 each unit (≥D4 of admission or ≤3 days
 of discharge) – possible missed eiHAI
 on wards with high turnover

Implications:
• Several RCTs of UV and other automated disinfection devices – no clear benefit 

over existing terminal cleaning performed to a high standard

1. Dhar et al, Clin Infect Dis 2024



Decolonisation?
ICU: universal decolonization reduces:
 Line-related + all-cause bacteraemia in ICU
 New MDRO colonization in ICU

Wards: universal decolonization does not reduce:
 All-cause bacteraemia*
 New MDRO colonization*

Home: sustained targeted MRSA decolonization reduces:
 MRSA infection & hospitalization
 All-cause infection & hospitalization

*Except among patients with invasive medical devices

REDUCE
Huang et al., NEJM 2013

ABATE
Huang et al., Lancet 2019

CLEAR
Huang et al., NEJM 2019



PROTECT
Miller et al., NEJM 2023

1. Miller et al, N Engl J Med 2023

Design Open-label cluster randomized controlled trial 

Participants Nursing Homes in Los Angeles and Orange County, California

Intervention Universal decolonization (daily CHG bathing + 5d nasal povidone-iodine every 2nd week)

Comparator SOC: routine bathing

Outcomes 1. Transfers to hospital due to infection (ICD-10 codes)
2. Transfers to hospital (all-cause)
3. MDRO carriage (before/after PPS of 50 random residents per NH facility)

Timeframe 2015 – 2018 Baseline (18m) 4m Intervention (18m)

28 Nursing Homes
28,956 NH residents



Outcomes: Transfers to hospital

1. Miller et al, N Engl J Med 2023

Primary analysis:
16.6% difference in Risk Ratio 

[95% CI: 11.0-21.8]
8.9

to prevent one 
hospital transfer 

for any reason

9.7
to prevent one 

infection-related 
hospital transfer



Impact on MDRO colonization?

1. Miller et al, N Engl J Med 2023



The bottom line

1. Miller et al, N Engl J Med 2023

Routine decolonization reduced hospital transfers 
for infection and was associated with reduction in 
all-cause transfers 

Caveats:
• US setting - California

• 60% of transfers to hospital for infection (open label)
• MDRO prevalence: baseline 36% MRSA colonization

• What is the mechanism for reducing infections?
• Impact on VRE/ESBL interesting – possibly indirect effect related to reduced 

antimicrobial prescribing?
• Could universal decolonization have an impact on MDRO prevalence at a 

public health level?



Design Multicentre quasi-experimental interventional study

Participants Hospitals, LTACHs, Nursing Homes in Orange County, CA (US)

Intervention (Participating facilities only) Universal decolonization (CHG ± intranasal povidone-iodine)

Comparator Targeted decolonization (5 days)

Outcomes Baseline vs End-of-intervention PPS: 
1. MDRO prevalence in screening (participating facilities)
2. Incident MDRO clinical cultures (non-screening samples; all facilities)
3. Infection-related hospitalisations, deaths, healthcare costs (NH only)

Timeframe Baseline: Sept 2016 – Apr 2017; EOS: Aug 2018 – Apr 2019

SHIELD
Gussin et al., JAMA 2024

1. Gussin et al, JAMA 2024

Part Non-P

Hospitals 16 7

LTACH 3 0

NH 16 50



Impact of decolonization on MDRO

Impact of 
decolonization on: OR 95% CI P value

Any MDRO 0.48 0.40–0.57 <0.001

MRSA 0.54 0.45–0.64 <0.001

VRE 0.49 0.39–0.62 <0.001

ESBL 0.59 0.49–0.71 <0.001

CPE 0.89 0.49–1.62 0.7

Screening prevalence in participating facilities Prevalence in clinical cultures (all facilities)

1. Gussin et al, JAMA 2024



The bottom line

1. Miller et al, N Engl J Med 2023
2. Gussin et al, JAMA 2024

Routine decolonization is associated with a reduction in 
MDRO screening prevalence
Also reduction in MDRO from clinical cultures from Nursing Homes (but not Hospitals!)
 Participating NH > Non-participating NH, but still some flow-on effect to non-participating?
Caveats:
• US setting - Los Angeles and Orange county, California
• Similar impact on VRE/ESBL (enteric colonization) interesting
• What is the mechanism for reducing infections?

Implications:
• Multiple large cluster-RCTs showing benefit of universal decolonization – from same study group 

and same geographic region
• Same impact with differences/changes in CHG resistance or lower % transfers for infection?



Design Multicentre cluster-randomized, investigator-blinded, crossover non-inferiority trial

Participants 3360 patients undergoing cardiac or abdominal surgery (3 hospitals in Switzerland)

Intervention Povidone-iodine in alcohol

Comparator Chlorhexidine gluconate in alcohol

Outcomes 1. SSI after abdominal surgery (≤30d) or cardiac surgery (≤1y) – US CDC definitions
2. SSI rates by procedure type

Timeframe Sept 2018 – Mar 2020; sites randomized each month (cluster-periods)

1. Widmer et al, JAMA 2024



The bottom line

1. Widmer et al, JAMA 2024



The bottom line

1. Widmer et al, JAMA 2024

Povidone-iodine in alcohol was non-inferior to chlorhexidine 
gluconate in alcohol for skin antisepsis prior to abdominal or 
cardiac surgery

Caveats:
• Individual patients not randomized – used cluster-randomized crossover design
• Follow up post cardiac surgery shortened from 365 to 90 days for last 16 months (clusters) due to 

COVID-19 pandemic; overall study outcome similar in post-hoc sensitivity analyses
• Emergency surgery, surgery in pregnant patients excluded

Implications:
• Skin antisepsis with povidone-iodine is non-inferior to chlorhexidine



Design Multicentre cluster-randomized, crossover intervention trial in 25 hospitals US + Canada

Participants Patients undergoing surgical fixation of limb fractures

Intervention Iodophor: 0.7% iodine povacrylex + 74% isopropyl alcohol

Comparator Chlorhexidine: 2% chlorhexidine gluconate + 70% isopropyl alcohol

Outcomes 1. SSI after fixation surgery (superficial incisional ≤30d or deep incisional/organ-space 
(≤90d) – US CDC definitions

2. Unplanned fracture-related reoperation within 1 year

Timeframe After initial randomization, sites crossover every 2m. Follow up to12m post fracture.

1. PREP-IT investigators, NEJM 2024



The bottom line

OR 0.74 (0.55–1.00)
P = 0.049

Risk difference = -0.8 percentage points
NNT = 125

1. PREP-IT investigators, NEJM 2024



The bottom line

Skin antisepsis with iodine povacrylex in alcohol resulted in 
fewer SSI than with chlorhexidine gluconate among patients 
with closed fractures requiring surgical fixation

Caveats:
• Open-label pragmatic trial – patients and surgeons aware; adjudication committee blinded
• Just reached statistical significance; small effect size
• Funded by NFP-NGO (Patient Centered Outcomes Research Institute) – no role in trial; product 

manufacturers also not involved in any way

Implications:
• Not all iodophors are equal? Iodine povacrylex possibly better than chlorhexidine?

1. PREP-IT investigators, NEJM 2024



Iodine povacrylex

• Novel iodophor

• Povacrylex copolymer1

• “Water-insoluble deliverer of free iodine”
• “Resistant to fluids and blood” 

(free iodine is bound/inactivated by organic matter)
• “… dries to a water-insoluble film”

• Other studies iodine povacrylex vs CHG:
• RCT of 788 elective colorectal surgery2

• Failed to meet non-inferiority margin

• Prospective observational before-and-after study of 3209 
general surgical operations3

• Lower SSI rates with iodine povacrylex vs CHG: 3.9% vs 7.1%

1. PREP-IT investigators, NEJM 2024
2. Broach et al., Ann Surg 2017
3. Swenson et al., Infect Control Hosp Epidemiol 2009



1. Agarwal et al., Clin J Am Soc Nephrol 2023

Design Multicentre double-blind, active-control, randomized trial in 70 US hospitals

Participants Adult patients with CKD on hemodialysis via central venous catheter (CVC)

Intervention Taurolidine/heparin catheter lock solution

Comparator Heparin catheter lock solution

Outcomes 1. Time to CRBSI (blinded adjudication committee)
2. CVC removal for any reason

Timeframe 2015-2018(!); review every 4 weeks; final visit 28d after removal of last lock



Pre-planned interim analysis after first 28 CRBSI:

Primary Analysis Taurolidine/Heparin Heparin

Interim 6 CRBSI (2%)
0.14 events per 1000 catheter days

95% CI: 0.06-0.30

22 CRBSI (7%)
0.49 events per 1000 catheter days

95% CI: 0.32-0.75

Completion 9 CRBSI (2%)
0.13 events per 1000 catheter days

95% CI: 0.07-0.26

32 CRBSI (8%)
0.46 events per 1000 catheter days

95% CI: 0.33-0.66

1. Agarwal et al., Clin J Am Soc Nephrol 2023

HR 0.29 (95% CI: 0.14-0.62)
71% risk reduction; P <0.001

Secondary Taurolidine Heparin

CVC removed, n 236 (59%) 225 (57%)

Time to removal, d 197 [171-224] 225 [187-248]

Event rate 3.48 (3.06-3.95) 3.23 (2.84-3.69)

HR 1.08 [95% CI 0.90-1.29]

P value = 0.42



1. Agarwal et al., Clin J Am Soc Nephrol 2023

Taurolidine/heparin was more effective than heparin alone 
as a central venous catheter lock solution to prevent CRBSI

Caveats:
• Impact mainly on late CRBSI infections (>3 months)
• True effect or artefact? 
• CRBSI definition = 

• 1. Positive BC from CVC + peripheral/other line; and 
• 2. clinical suspicion of infection

Implications:
• DefenCath not TGA approved; Taurolock available
• More high-quality evidence required

The bottom line



1. Van den Bosch et al., J Hosp Infect 2024

Design Single centre assessor-blinded, randomized controlled trial in Netherlands

Participants Paediatric oncology patients with tunnelled CVAD (central venous access device)

Intervention Taurolidine/citrate/heparin catheter lock solution

Comparator Heparin catheter lock solution

Outcomes 1. Incidence of CLABSI (US CDC/NHSN criteria)
2. Time to 1st CLABSI, CLABSI incidence per 1000 CVAD days, incidence of thrombosis, 

bacteraemia, local site infections, CVAD removal, SAE, ICU admission, mortality

Timeframe 90 day follow up post CVAD insertion

CATERPILLAR
Van den Bosch et al., J Hosp Infect 2024



The bottom line

1. Van den Bosch et al., J Hosp Infect 2024



The bottom line

There was no difference between taurolidine/citrate/heparin 
and heparin alone as a CVAD lock solution to prevent CLABSI 
in paediatric oncology patients

Caveats:
• Single centre, but investigator-initiated study
• CLABSI definition – excluded BSI related to MBI

Implications:
• More high-quality evidence required
• Comparison against other antimicrobial lock solutions e.g. ethanol lock
• Could consider for patients with recurrent CLABSI and limited alternative line options

1. Van den Bosch et al., J Hosp Infect 2024



Evidence in intravascular device infections

Design Post hoc analysis of CVAD data from prior RCT (RSVP)

Participants Adult patients with CVAD (tunnelled, non-tunnelled, PICC)

Outcomes 1. Incidence of all-cause CVAD failure
2. CLABSI (CDC/NHSN definitions), occlusion, dislodgement

Timeframe RSVP RCT recruited patients from 10 Australian hospitals 2011-2016

1. Corley et al., J Hosp Med 2024
2. Rickard et al., Lancet 2021



1. Corley et al., J Hosp Med 2024

All-cause CVAD failure = 10.2% (193/1892)
5.3% failed due to CLABSI
1.8% occlusion; 1.7% dislodged

Implications:
More work to be done to reduce CVAD-related infections



Evidence for peripheral catheters

1. Schults et al., Cochrane Database Syst Rev 2024
2. Schults et al., Cochrane Database Syst Rev 2024

Integrated valve technology
Anti-thrombogenic surface modification
Antimicrobial-impregnated catheters

Standard polyurethane (SPU) ± tissue adhesive
Bordered polyurethane vs SPU
SPU ± sutureless securement devices
SPU vs Integrated securement dressings



Evidence for peripheral catheters

1. Schults et al., Cochrane Database Syst Rev 2024
2. Schults et al., Cochrane Database Syst Rev 2024

“There is a lack of strong 
evidence to evaluate the 

benefits and risks of PICC 
design and material (e.g. 

silicone vs polyurethane) to 
prevent catheter 

complications, infection, and 
failure.”

Small sample sizes
Infrequent outcome events

“We are very uncertain 
whether different dressings 

and securement devices 
reduce the risk of peripheral 

arterial catheter complications 
or failure.”

Small sample sizes
Low-quality methods

Infrequent outcome events



Design Systematic review and network meta-analysis

Question How does the importance of effects and quality of evidence influence our use of 
antivirals for post-exposure prophylaxis of influenza?

Intervention Antivirals – oseltamivir, zanamivir, laninamivir, baloxavir, amantadine, rimantadine

Comparator Other antiviral or placebo

Outcomes Symptomatic or asymptomatic infection
Admission to hospital
All-cause mortality
Adverse events related to antivirals
Serious adverse events

1. Zhao et al., Lancet 2024

n = 33 studies
19,096 individuals



1. Zhao et al., Lancet 2024



1. Zhao et al., Lancet 2024

For populations at high risk of severe influenza, the 
neuraminidase inhibitors and baloxavir probably reduce 
symptomatic influenza (RR 0.35-0.43)

Caveats:
• May have little to no effect in low-risk populations

Implications:
• Supports current thinking, but robust direct comparisons lacking
• Evidence currently only supports use in high-risk populations

The bottom line



Design Systematic review and meta-analysis

Question Is daily toothbrushing among hospitalized patients associated with prevention of 
hospital-acquired pneumonia and improved outcomes?

Intervention Daily toothbrushing

Comparator Routine oral care (e.g. ICU – gauze/swab soaked in chlorhexidine)

Outcomes HAP/VAP (variable criteria)

Context Countries: Iran (3), Brazil (3), India (2), Spain (2), China (2), US (1), Malaysia (1), Taiwan (1)

n = 15 studies
10,742 individuals

1. Ehrenzeller et al., JAMA Intern Med 2024



The bottom line

Overall to prevent HAP/VAP:
133 vs 207

RR 0.67 (95% CI: 0.56-0.81)
P <0.001

Low heterogeneity

Association with ICU mortality:
187 vs 230

RR 0.81 (95% CI: 0.69-0.95)
P = 0.008

Low heterogeneity
High risk of bias

1. Ehrenzeller et al., JAMA Intern Med 2024



The bottom line

1. Ehrenzeller et al., JAMA Intern Med 2024

Brush your teeth in hospital!

Caveats:
• Consistent effect from diverse healthcare settings – I2 = 0% (?)

• Variable intervention and background dental care
• Variable HAP/VAP definitions

• None of the studies were blinded – risk of bias

Implications:
• Little harm/adverse effects; Resource implications?
• Supports some recent evidence suggesting role of oral microbiome in influencing HAI

• Difficult to separate from effect of systemic antibiotic treatment in Selective Oral 
Decontamination (SOD) trials

• Further trials planned e.g. HAP PrEveNtion (HAPPEN) study



Design Cluster-randomized trial 

Participants 82 community hospitals in HCA Healthcare system across 16 states in US

Intervention Automated WHONET-SaTScan tool – real-time alerts to IPC teams

Comparator Automated WHONET-SaTScan tool in background with no alerts to IPC teams

Outcomes 1. Number of additional cases after 1st outbreak signal from tool
2. Outbreak duration (1st outbreak signal to last outbreak case)

Timeframe 24m baseline (2017-2019), 5m phase-in (2019), 30m intervention (2019-2022)

1. Baker et al., NEJM Evidence 2024



1. Baker et al., NEJM Evidence 2024



1. Baker et al., NEJM Evidence 2024

Unable to demonstrate the benefit of automated outbreak 
surveillance on size and duration of outbreaks

Caveats:
• Affected by COVID-19 pandemic (approx. 10 months into intervention period)
• Many outbreak detections unable to be acted upon
• Post hoc analyses – retrospective identification of outbreaks in baseline period:

• Outbreak detection software 419 outbreaks vs manual detection 23 outbreaks

Implications:
• Artificial intelligence likely to be better at identifying patterns/outbreaks than humans
• Still requires refinement
• Have to be able to act on information!

The bottom line



Design Prospective multicentre observational study of environmental contamination

Participants 41 patients across 1 acute care hospital + 6 skilled nursing facilities

Observation Candida auris and bacterial MDRO colonization of room environmental surfaces
Sampling at 0, 4, 8, 12 hours after disinfection

1. Sansom et al., Clin Infect Dis 2024



1. Sansom et al., Clin Infect Dis 2024



1. Sansom et al., Clin Infect Dis 2024

MDRO can be detected in the room environment within 
hours of occupancy by a colonized individual

Implications:
• Highlights importance of regular and thorough cleaning
• Further data on increased intensity of cleaning/disinfection required

The bottom line



Design Prospective single-centre observational study of patient colonisation

Participants Patients in a 25-bed ICU

Observation Detection of VRE, ESBL, CPE from daily rectal/faecal swabs vs admission + discharge 
swabs over 12 months

1. Sansom et al., J Infect Dis 2024



The bottom line
DETECTIONS Detect

Daily
Detect

Adm+Dis
Prop. Detect

(95% CI) P

VRE 218 188 0.86 (0.81-0.91) <0.001

CPE 33 30 0.91 (0.82-1.00) 0.248

3GC-R 265 237 0.89 (0.85-0.93) <0.001

ESBL 136 121 0.90 (0.85-0.95) <0.001

ACQUISITIONS Acquis
Daily

Acquis
Adm+Dis

Prop. Acquis
(95% CI) P

VRE 69 40 0.58 (0.47-0.69) <0.001

CPE 10 7 0.70 (0.37-1.00) 0.248

3GC-R 72 49 0.68 (0.57-0.79) <0.001

ESBL 32 18 0.56 (0.39-0.73) 0.001

1. Sansom et al., J Infect Dis 2024



The bottom line

1. Sansom et al., J Infect Dis 2024

Admission/Discharge surveillance detects most MDRO 
colonization, but can miss transmission (acquisition)

Implications:
• May explain why universal control strategies have generally out-performed targeted 

strategies
• Implications for outbreak control – admission + discharge screening strategy may miss 

some transmission



1. Woodworth et al., Sci Transl Med 2023

Design Pilot randomized controlled trial (Emory University, US)

Participants 11 renal transplant recipients with MDRO colonization

Intervention Bowel prep + FMT (retention enema)

Comparator Bowel prep alone

Rescue FMT cycle (maximum 2 x FMT)

Outcomes 1. Safety
2. Efficacy on MDRO colonization
3. Immunological effects – frequency of renal allograft biopsy + rejection

Timeframe 2018 – 2020



1. Woodworth et al., Sci Transl Med 2023



1. Woodworth et al., Sci Transl Med 2023

The bottom line

Faecal Microbiota Transplantation offers promise for 
reducing colonization with MDRO

Caveats:
• Appears safe, well-tolerated
• Optimal dose and duration of effect are unknown

Implications:
• Targeted intervention to reduce MDRO colonization possibly more effective than 

universal skin decolonization interventions (e.g. CHG bathing) at individual level for 
VRE/ESBL/CPE, but clinical trials are lacking

• “Reduction in colonization” vs “Eradication of colonization”



The End


	Slide 1: The Year in Infection Prevention & Control
	Slide 2: Acknowledgement of Country
	Slide 3: Disclosures
	Slide 4
	Slide 5: Scope
	Slide 6
	Slide 7
	Slide 8: The bottom line
	Slide 9: How long does cleaning take?
	Slide 10: How long does cleaning take?
	Slide 11: Is disinfection after cleaning useful?
	Slide 12: The bottom line
	Slide 13: The bottom line
	Slide 14: Decolonisation?
	Slide 15
	Slide 16: Outcomes: Transfers to hospital
	Slide 17: Impact on MDRO colonization?
	Slide 18: The bottom line
	Slide 19
	Slide 20: Impact of decolonization on MDRO
	Slide 21: The bottom line
	Slide 22
	Slide 23: The bottom line
	Slide 24: The bottom line
	Slide 25
	Slide 26: The bottom line
	Slide 27: The bottom line
	Slide 28: Iodine povacrylex
	Slide 29
	Slide 30
	Slide 31: The bottom line
	Slide 32
	Slide 33: The bottom line
	Slide 34: The bottom line
	Slide 35: Evidence in intravascular device infections
	Slide 36
	Slide 37: Evidence for peripheral catheters
	Slide 38: Evidence for peripheral catheters
	Slide 39
	Slide 40
	Slide 41: The bottom line
	Slide 42
	Slide 43: The bottom line
	Slide 44: The bottom line
	Slide 45
	Slide 46
	Slide 47: The bottom line
	Slide 48
	Slide 49
	Slide 50: The bottom line
	Slide 51
	Slide 52: The bottom line
	Slide 53: The bottom line
	Slide 54
	Slide 55
	Slide 56: The bottom line
	Slide 57: The End

