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“The first 
requirement in a 
hospital is that it 

should do the sick no 
harm.”

Florence Nightingale



Do you know the total number of healthcare-associated 
infections in your Board/hospital for the last year (including all 
SSI, UTI, Pneumonia, BSI)?
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Do you know how many patients died in your 
Hospital/ Board because of an infection they acquired 
here?

Slido app
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What is the estimated number of deaths due to 
HAIs in adults in New Zealand public hospitals? 
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• The incidence rate of HAI was 4.74%, predicting 24,191 HAIs for 2021, 

• 76,861 lost bed days, 

• 699 deaths

• 9,371 years of life lost (YoLL). 

• $955m  annual economic burden , comprised of $121m for lost bed days,

• $792m for cost of YoLL, 

• $43m ACC claims.

• 24,165 disability-adjusted life years (DALYs) which is greater than many 

other measured injuries in New Zealand, eg motor vehicle traffic crashes 

with 20,328 DALY.

The burden of healthcare-associated infections in New Zealand 

public hospitals 2021

Morris AJ, et al.,  The burden of healthcare-associated infections in New Zealand public hospitals 2021. Infect Control Hosp Epidemiol. 2024 Oct;45(10):1176-1182





Crash month 2022 2023 2024 2025 2026*
January 29 22 35 32 25

February 25 33 20 24 31

March 31 26 23 26 32

April 37 30 18 30 35

May 27 27 24 28 19

June 31 31 22 19 27

July 24 25 14 29 21

August 26 29 22 14 19*

September 36 24 17 8 0*

October 34 25 27 21 0*

November 37 30 28 23 0*

December 34 40 41 17 0*

Total 371 342 291 271 209*

https://www.transport.govt.nz/statistics-and-insights/safety-road-deaths



Scary Reality: 
Data Scarcity on 

Healthcare Infections



"What gets measured gets 
managed."​ ​ 

— Peter Drucker



"If you can't 
measure it, 
you can't 
improve it.“​ ​



Why transducer safety?



A Physicians’ best buddy

https://www.maximizemarketresearch.com/market-report/point-
of-care-ultrasound-market/124678/



T H E  P O C U S  C H A L L E N G E

Benefits and Risks of POCUS

Benefits of point-of-care 
ultrasound

Faster clinical decisions

Improved vascular access

Reduced delays to imaging

Greater access in remote settings

Risks to be considered
More users with less IPC knowledge

More locations without standardised SOPs

Less access to HLD methods

More opportunities for workflow 
shortcuts

If reprocessing is not accessible at the point of care, 

it will not be performed consistently.
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A clinicians’ best buddy

• 5 million central venous catheters 
(CVCs) are placed annually in the United 
States   (Ablordeppey et al, 2019)

• 78% of critically ill patients had some
form of CVC inserted in Europe

(EPIC study, Vincent et al, 1995)

• 3 million obstetric and 8.5 million 
non-obstetric ultrasound imaging in 
UK, 10% increase every year



2024-25 UNHS UK 
procurement

More than 4 million Vascular 
access devices procured

o 3.9 million PVC

o 163,372 CVCs

o 72,042 PICC

o 24,723 Midline

A clinicians’ best buddy

A missed IPC 
Opportunity?

PRE PRIN
T





• Location: Trauma centre 
emergency department

• Duration: 31 days.

• Testing Schedule: Once 
daily plus after every Level 
1 trauma.

• Tested Areas: Ultrasound 
machine probes and 
keyboard.

Evaluation of emergency department ultrasound machines for the 
presence of occult blood

Study Results

• Occult Blood Contamination: Daily Tests -10%, Trauma 
Assessments: 43%

• Most frequently contaminated: Curvilinear Probe (6% daily, 
26% after trauma).

• Second most contaminated - Keyboard (3% daily, 26% after 
trauma).

• No Visible Contamination on Probe or Keyboard

Poonja Z, Uppal J, Netherton SJ, Bryce R, Lyon AW, Cload B. Evaluation of emergency department ultrasound machines for the presence of occult blood. CJEM. 
2019 May;21(3):395-398. doi: 10.1017/cem.2018.447. Epub 2018 Oct 2. PMID: 30277177.





Advancing infection control in Australasian 
medical ultrasound practice, 2017

• 395 respondents were from Australia and New Zealand 

• 36% of respondents performed between 12 and 15 scans per day

• 22% who performed between 16 and 19 scans per day

• 12 of 334 respondents do not use an approved high-level 
disinfectant for intracavity scans (TV/TR) every time. 

• When the ultrasound transducer comes into contact with blood, 
50 of 361 respondents do not use an approved high-level 
disinfectant to clean the transducer every time.



Westerway SC, Basseal JM. Advancing infection control in Australasian medical ultrasound practice. Australas J Ultrasound Med. 2017 
Feb 23;20(1):26-29. doi: 10.1002/ajum.12046. PMID: 34760467; PMCID: PMC8409851.





Potential Infection Control Risks Associated with 
Ultrasound Equipment - A Bacterial Perspective, 2017

• A total of 171 swabs were analyzed

• Bacterial species were identified using MALDI-TOF and PCR.

• 60%  Trans Abdominal probes and 14% of TV probes had bacterial 
contamination 

• Low-level disinfection was partially effective, but 4% of probes were 
still contaminated by spore-forming species. 

• Heated gel samples were highly contaminated with the environmental 
bacterium (Brevundimonas aurantiaca).

Westerway SC, Basseal JM, Brockway A, Hyett JA, Carter DA. Potential Infection Control Risks Associated with Ultrasound Equipment - A Bacterial 
Perspective. Ultrasound Med Biol. 2017 Feb;43(2):421-426. doi: 10.1016/j.ultrasmedbio.2016.09.004. Epub 2016 Oct 26. PMID: 28341192.





Results:

109 tests for blood and 131 tests for microbial contamination 

61% of samples tested positive for blood contamination (95% CI, 52%-71%) 

48% tested positive for microbiological contamination (95% CI, 40%-57%) 

Transducer leads and transducers had high blood contamination (88% and 57%, respectively) and 
microbiological contamination (62% and 46%, respectively) 

Only 51% of blood-contaminated samples were visibly stained, and visible staining was not 
associated with microbiological contamination (57%; P=1)

Keys M, Sim BZ, Thom O, Tunbridge MJ, Barnett AG, Fraser JF. Efforts to Attenuate the Spread of Infection (EASI): a prospective, observational 
multicentre survey of ultrasound equipment in Australian emergency departments and intensive care units. Critical Care and Resuscitation, 
2015 Mar;17(1):43-6. PMID: 25702761.

Prospective, observational multi-centre survey of ultrasound 
equipment in Australian emergency departments and ICU





1. Scott, D., et. al. (2018). Ultrasound 2018;26(3):168-177

Study Design

Retrospective analysis of microbiological and prescription data. 

Patient records were examined in the 30-day period following a semi-invasive ultrasound 

probe procedure.

Over a six-year period, the study followed almost 1 million people through linked National 

Health databases.

Cohorts included Cardiology, gynecology and urology patients who had undergone/not 

undergone ultrasound.

Risk of infection following semi-invasive ultrasound 
procedures in Scotland, 2010 to 2016: A retrospective 

cohort study using linked national datasets



Hazard Ratios & Procedure Risk Interpretation
Relative risk factors and risk-increase percentages across different imaging procedures

Procedure / Metric Hazard 

Ratio 

(HR)

95% 

Confidence 

Interval

Risk Interpretation (Percentage 

Scale)

Transoesophageal 

Echocardiography

4.92 3.17 – 7.63 +392% risk increase (nearly 5x the 

baseline risk)

Transrectal Ultrasound 3.40 2.90 – 3.99 +240% risk increase (3.4x the 

baseline risk)

↳ Antibiotic Prescription 

Risk

1.75 1.66 – 1.84 +75% higher likelihood of antibiotic 

prescription

Transvaginal Ultrasound 1.41 1.21 – 1.64 +41% risk increase (1.41x the 

baseline risk)

↳ Antibiotic Prescription 

Risk

1.26 1.20 – 1.32 +26% higher likelihood of antibiotic 

prescription





E V I D E N C E  ·  U N I V E R S I T Y  O F  P I S A  I N V E S T I G A T I O N S

HPV Contamination in patient and non-patient contact 
areas
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➢ 179 samples
➢ Arrows point the exact location where samples were taken from the object.
➢ The samples were analysed by a semiquantitative real-time PCR.

Black lamp Glove box White lamp Colposcope handle Gel botttle

Gallay C, Miranda E, Schaefer S, Catarino R, Jacot-Guillarmod M, Menoud PA, Guerry F, Achtari C, Sahli R, Vassilakos P, Petignat P. Human 
papillomavirus (HPV) contamination of gynaecological equipment. Sex Transm Infect. 2016 Feb;92(1):19-23. doi: 10.1136/sextrans-2014-
051977. Epub 2015 Jun 12. PMID: 26071392



A N  A D D I T I O N A L  C O N S I D E R A T I O N  ·  H P V

Why HPV deserves specific attention
HPV is a distinctive challenge in ultrasound 

reprocessing…

It is a non-enveloped virus
Harder to inactivate than enveloped viruses

It shows environmental persistence
Can survive on surfaces and equipment

Covers alone cannot be assumed 
safe

A cover is a barrier, not a substitute for disinfection

The question to ask

Has the chosen 
disinfectant been 
tested against native 
HPV 16 and HPV 18?

16





• 946 practitioners, 97 % of which were radiologists, mostly working 
in larger hospital settings

• 29 % of surface probes, 11 % of endo-cavity probes and 6 % of 
probes after interventional procedures did not received 
appropriate disinfection. 



• 11 % did not always use probe covers for endo-cavity US

• 23% did not always use probe covers for interventional procedures

• 30 % used sterile gel sachets for endo-cavity scans

• 77.5 % used sterile gel for interventional procedures.



M D R O S  A N D  U L T R A S O U N D

Bacterial contamination of ultrasound probes in 
emergency departments, 2025

12

Yamanaka T, Yamamoto R, Yajima K, Yamashita I, Kurihara T, Kujirai D, Moritani K, Kamikura H, Koh H, Sasaki J. Bacterial contamination of ultrasound probes in emergency departments: a multi-centre 
observational study. Journal of Hospital Infection. 2025. doi: 10.1016/j.jhin.2025.04.015.

1. High Prevalence of Bacterial Contamination

Bacterial contamination on ED ultrasound probes was remarkably widespread across all 
participating institutions:

• University Hospital: 74.3% of probes were contaminated (Median: 10 CFU, IQR: 0–50).

• Regional Hospital: 88.2% of probes were contaminated (Median: 30 CFU, IQR: 1–95).

• Non-Academic Tertiary Hospital: 92.2% of probes were contaminated (Median: 40 CFU, 
IQR: 10–135).



Bacterial contamination of ultrasound probes in emergency 
departments, 2025

12

Yamanaka T, Yamamoto R, Yajima K, Yamashita I, Kurihara T, Kujirai D, Moritani K, Kamikura H, Koh H, Sasaki J. Bacterial contamination of ultrasound probes in emergency departments: a multi-centre 
observational study. Journal of Hospital Infection. 2025. doi: 10.1016/j.jhin.2025.04.015.

2. Contamination by Disinfection / Reprocessing Method
The level of residual bacterial contamination varied significantly depending on the chemical 
manual cleaning method utilised between patients:

Quaternary Ammonium Wipes Alone: Resulted in the highest contamination levels, with a 
median of 90 CFU (IQR: 40–180).
Water-Moistened Wipes Alone: Resulted in a median of 20 CFU (IQR: 1–90).
Quaternary Ammonium + Ethanol or Hypochlorite Wipe: Reduced the bacterial load to a 
median of 20 CFU (IQR: 1–50).
Water-Moistened Wipes + Additional Ethanol Wipe: Proved to be the most effective 
combination tested, dropping residual bacteria to a median of 10 CFU (IQR: 0–20).



Bacterial contamination of ultrasound probes in emergency 
departments, 2025

12

Yamanaka T, Yamamoto R, Yajima K, Yamashita I, Kurihara T, Kujirai D, Moritani K, Kamikura H, Koh H, Sasaki J. Bacterial contamination of ultrasound probes in emergency departments: a multi-centre 
observational study. Journal of Hospital Infection. 2025. doi: 10.1016/j.jhin.2025.04.015.

3. Presence of Blood & Drug-Resistant Superbugs

Antibiotic-Resistant Strains: 18.2% of all tested ultrasound probes- Meticillin-resistant 
Staphylococcus aureus (MRSA) and Meticillin-resistant Staphylococcus epidermidis (MRSE)

Macroscopic/Microscopic Blood Contamination: Despite being a non-invasive tool in many 
applications, blood contamination was detected on 9.8% of probes at the tertiary hospital, 
7.9% at the university hospital, and 2.0% at the regional hospital.



Outbreaks?



1998   to   2025









1.Amis S, et al. J Clin Ultrasound. 2000;28(6):295-8.
2.Milki A, et al. Fertil Steril. 1998;69(3):409-11.
3.Masood J, et al. Int Urol Nephrol. 2007;39(4):1121-4.
4.Basseal JM, et al. Infection, Disease & Health. 2020;25(2):77—81. 
5.Westerway SC, et al. Ultraschall Med. 2022; 43(2):204—208. 

• Literature demonstrates probe covers 

can fail.

• Condoms break up to 13% of the 

time1-5

• Commercial covers fail up to 5% of 

the time4

If the probe cover fails during the 

patient procedure, and the probe 

was not properly disinfected, 

then it is too late for that patient 

since they may already be 

infected.
Micro-tear not visible to the eye

Image from Basseal 20194

Probe covers don’t replace HLD





1 2 3

4 5 6



Using your IPC knowledge of infection transmission risk, select all 
items for which you would recommend low-level disinfection.
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Percutaneous procedures



Over 140 Distinct Percutaneous Procedures



Over 140 distinct Percutaneous procedures



F I R S T  P R I N C I P L E S

Ultrasound transducers are reusable medical devices

Reprocessing requirements should be determined by clinical factors, not by past 

habits or perceived convenience.

Intended use

Procedure type

Patient risk

Potential pathogen burden

Ability to achieve consistent 
compliance

4



Jerry J.,………Brady D., Closing the Gap in Ultrasound 
Probe Hygiene: Improving Ultrasound Probe 
Decontamination through Evidence-Based 

Interventions 
(Ultrasound, DOI: 10.1177/1742271X261484807



Study Aim

• Assess compliance with ultrasound probe decontamination 
standards across the hospital.

• Benchmark practice against local, national and international 
guidance.

• Evaluate compliance according to Spaulding classification.
• Assess impact of staff training, SOPs, environmental hygiene and 

traceability on compliance.
• Develop and evaluate a quality improvement programme.



Audit Criteria

• Correct classification of probes as Critical, Semi-critical or Non-critical.
• Appropriate level of decontamination selected.
• Correct decontamination technique used.
• Compliance with manufacturer IFUs and local SOPs.
• Appropriate use of sterile gel and probe covers.
• Pre-cleaning completed before disinfection.
• Cleaning of probe, cable, console, holder and control panel.
• Adherence to disinfectant contact time.
• Traceability of reprocessing events.



.

• Critical probes: 15.8% (6/38) compliant.

• Semi-critical probes: 83.3% (5/6) compliant.

• Non-critical probes: 42.4% (14/33) compliant.

• 66.2% of probes returned dirty/uncontained.

• 42.9% missed cleaning of console high-touch points.

• 23.4% used incorrect disinfection method (C. Diff/Mpox).

• 41.6% had no pre-cleaning before disinfection.

• 57% of primary operators had no training.

• Traceability poor, with 90% of critical probes lacking 
documentation

First Audit Results (2022): 



Findings

Ø  No policy available 
in many departments

Ø Policy out of 
date

Ø Inconsistencies 
within the policy

Ø Lack of training

Ø Limited traceability
Ø Non-

compliance to the 
policy



A missed IPC Opportunity?

Jerry J.,………Brady D., Closing the Gap in Ultrasound Probe Hygiene: Improving Ultrasound Probe Decontamination through Evidence-
Based Interventions (Ultrasound, DOI: 10.1177/1742271X261484807



Gel not removed from 
probe pre disinfection 
and has dried to the 
surface of the probe. 

Gel not removed from 
orientation marker on 
probe pre disinfection 

will render 
decontamination of this 

area ineffective  

What Was Incorrect About Technique







• Hospital-wide ultrasound decontamination policy developed.
• Competency-based staff training introduced.
• Point-of-care HLD equipment made more accessible (Trophon/ Tristel

Trio/ CSSD).
• Introduced Intermediate Level disinfection  (Tristel Duo)
• Improved environmental cleaning processes
• Recommendation for electronic traceability system.

Quality Improvement Interventions



Ultrasound Probe Reprocessing Audit 

52%

33%

0%

10%

20%

30%

40%

50%

60%

Training received None Received

Training Received by the Operators 
2022 and 2023

2022 2023
0%

20%

40%

60%

80%

2022 2023

External Company
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External Hospital
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Internal &
External

Internal
Departmental
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1.8%

0.0%

7.1%

0.0%

0.0%

7.1%

0.0%

3.6%

26.8%

3.9%

15.6%

22.1%

23.4%

29.9%

32.5%

41.60%

42.9%

66.2%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%

Incorrect quantity of disinfecting agent used

Minimum contact time for disinfection not adhered to

Cable not cleaned

Incorrect method of disinfection chosen based on
Spaulding classification

Control panel not cleaned

U/S holder on console not cleaned

Absence of pre-cleaning before disinfection

Missed high-touch points on an ultrasound console
cleaning between patients

Dirty probe returned to the ultrasound holder pre
cleaning/not contained appropriately

High risk Non-compliance Events: 2022 vs2023  2022

2022 2023



Ultrasound Probe Reprocessing Audit 2022 vs 2023

Disinfection Technique Correct 2022 2023

Area 1 60% 80%

Area 2 83% 100%

Area 3 100% 90%

Area 4 20% 70%

Area 5 33% 70%

Area 6 100% 100%

Area 7** 31% 20%

Area 8 10%

Grand Total 42% 74.24%



We need practical SOPs! 

Many infection prevention practices fail not because the SOP is wrong, but 

because it is difficult to carry out. For POCUS especially, practicality directly 

effects compliance.

Available at the 

point of care

Easy to follow Fast acting Compatible with 

workflow

Consistently 

achievable

Successful decontamination systems share five characteristics

A manual product delivers on them all
8



D E V E L O P I N G  A  H O S P I T A L  P O L I C Y

Six questions every reprocessing policy should answer

1
Device classification

What type of probe is being 
used?

2
Procedure risk

Non-critical, semi-critical or 
critical?

3
Pathogen risk

Which organisms are most 
concerning for the affected 
patient population?

4
Workflow reality

Where is the probe actually 
being used?

5
Compliance

Can staff consistently perform 
the process?

6
Validation

Is the disinfectant supported by 
evidence?

17



T H E  N E W  Z E A L A N D  C O N T E X T

Why ILD ultrasound reprocessing ?

Multidrug-resistant 
organisms

MDROs are a growing 
clinical concern

Antimicrobial 
resistance

A defining global public-
health challenge

Healthcare-
associated infection

Reusable devices sit on 
the transmission pathway

Expansion of 
POCUS procedures

Imaging of both non-critical 
and critical procedures has 
moved to the point of care

Wider ultrasound 
use

Beyond traditional imaging 
departments

IPC strategy review

IPC professionals are re-
examining device reprocessing

3



I N  S U M M A R Y

Six take-home messages

1
Ultrasound reprocessing should be 
driven by risk assessment, not habit. 2

Contamination extends beyond the 
transducer face to the wider 
ecosystem.

3
POCUS needs practical solutions 
clinicians can access at the point of 
care.

4
Intermediate-level disinfection suits 
many non-critical ultrasound 
devices.

5
High-level disinfection remains 
essential where classification 
requires it.

6
Strong, evidence-based, compliable 
policy reduces transmission risk.

19



Jincy.jerry@aapct.scot.nhs.uk

Linkedin: @jincyjerry

mailto:Jincy.jerry@aapct.scot.nhs.uk
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