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Abstract

Introduction: Point-of-care ultrasound (POCUS) has been brought to the limelight again, with a surge in lung ultrasound in
suspected COVID-19 patients. This is due to POCUS superiority over chest X-ray, equivalent efficacy to computerised tomography
chest for COVID-19 diagnosis and potential minimisation of cross-infection. However, inadequate disinfection practices could make
ultrasound machines a vector for disease transmission. This study, conducted during the early phase of the COVID-19 pandemic,
surveyed the preparedness of Australasian Clinicians for responsible POCUS practice within the Emergency Department (ED).
Methods: An anonymous online survey conducted from 20th April to 3rd June 2020 among emergency clinicians providing POCUS
within Australasian EDs investigated preparedness to provide effective POCUS while minimising cross-infection.

Results: The survey received 171 responses and 116 being eligible for analysis. Most respondents (n = 96, 98%) had a separate
‘hot zone" with a dedicated US device (n = 75, 77%), but lacked COVID-19-specific standard-operating procedures (n = 51, 52%)
or a designated safety and compliance officer (n = 36, 37%). Most clinicians (n = 86, 88%) were willing to perform ultrasound in
highly infectious patients, despite poor formal training (n = 66, 67%) or COVID-19-specific lung protocols (n = 59, 60%). Most
(n = 92, 93%) had access to appropriate low-level disinfectant wipes but varied significantly in disinfection practice due to a lack
of timely, formal or unified guidelines.

Conclusion: Australasian EDs significantly lacked investment in education, training and protocols to conduct safe POCUS in the
COVID-19 pandemic. A framework with evidence-based, logistically feasible protocols supporting safe emergency POCUS is
required to deal with similar future infectious outbreaks.

Keywords: COVID-19, emergency department, ultrasound, disinfection, emergency preparedness.

Introduction
The COVID-19 outbreak was declared a pandemic by the
World Health Organisation on 11 March 2020. By 29 April
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2020, the virus had infected 3,024,059 people across 213 coun-
tries, with 7,891 cases in Australia and New Zealand.' It has
rapidly changed how Emergency Departments (EDs) provide
quality care and maintain healthcare worker safety while limit-
ing cross-infection. Point-of-care ultrasound (POCUS) in EDs
is a rapidly growing subspecialty” and is again in the limelight
during this pandemic due to the efficacy of lung POCUS in the
diagnosis, assessment of severity and monitoring of disease pro-
gression in COVID-19 patients.’ > Lung POCUS has an
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excellent correlation to computerised tomography (CT) chest’
and is superior to chest X-ray (CXR).% Its use reduces transfers
to the radiology department and subsequent exposure to radiol-
ogy staff, porters and other patients.” However, ultrasound
devices can be potential vectors for transmitting pathogens,® as
SARS-CoV-2 can persist on plastic for up to nine days at room
temperature. Therefore, infection prevention and control (IPC)
measures are essential’ in limiting potential transmission.

To date, multiple international position statements exist for
the safe use of ultrasound,'®'* but at the time of this survey,
apart from the World Federation for Ultrasound in Medicine
and Biology (WFUMB),'® and by AJUM, Basseal et al.,'® there
were no emergency medicine fraternity guidelines for the safe
use, or cleaning of POCUS equipment, specific to COVID-19.
Anecdotally, ultrasound machines are easily contaminated in
busy ED settings due to multiple factors, posing a question on
safe POCUS practice in COVID-19 patients. We also antici-
pated fear and uncertainty among emergency clinicians per-
forming POCUS on these highly infectious patients. This study
surveys the preparedness for safe POCUS use in suspected or
confirmed COVID-19 patients in Australasian EDs and the
current practices, policies and mindset of emergency clinicians
using POCUS during the early phase of this pandemic.

Materials and methods

This is a cross-sectional ‘open’ survey of the preparedness and
safe use of ultrasound within EDs across Australia and New
Zealand during the COVID-19 pandemic. Data were collected
from 20 April 2020 to 3 June 2020 through an online survey
platform, Survey Monkey™. A short explanation regarding the
study’s purpose estimated time to complete the study, and
investigators’ details were provided to participants on the sur-
vey’s initial page as a preamble. The working group designed
survey questions — an expert in POCUS in ED (VM), an expert
in microbiology and infection prevention and control (JB) and
emergency medicine advanced trainees undergoing training in
POCUS (DH, GK, DR, JM). The survey had 36 questions
spread across five sections, including participant characteristics,
ED preparation for POCUS in COVID-19, sonologist prepara-
tion for POCUS in COVID-19, disinfection practices and top
three challenges with plausible solutions (Appendix 1—com-
plete survey tool). The estimated time to completion was <
10 min. The options for answers were a mixture of free text
and multiple choice, with some of the multiple-choice questions
allowing several answers to be selected. Mandatory questions
were highlighted, and all questions had a non-response (‘other’)
option with free-text functionality. Participants were given the
‘back’ menu option to revise their responses at any time before
final submission. To reduce the complexity and improve the
completion rate, an adaptive questioning technique or skip
technique has been used to reduce the number of questions
based on the participant’s response. After the initial demo-
graphics section, if the participant’s ED has decided not to use
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POCUS in COVID-19 patients, they could skip the remaining
sections to exit the survey.

Considering the pandemic situation and the time criticalness
to capture this valuable information, this survey was piloted
with only three emergency clinicians to assess the content, tech-
nical robustness and ease of use. After refinements and amend-
ments, all authors agreed on the final version of the survey
questions before dissemination (Figure 1).

Ethical considerations

The study was approved by the Adventist HealthCare Limited
Human Research Ethics Sub-committee (approval reference
HREC Project ID: 2020-009). Participation in the survey was
voluntary. The completion of the survey inferred consent, and
this was clearly stated in the preamble. Only de-identified data
were collected.

Dissemination strategy and study sample

A survey link was sent via an email list generated by the Aus-
tralasian Society for Ultrasound in Medicine (ASUM) and Emer-
gency Medicine Ultrasound Groups (EMUGs) to target
participants, who were the Clinical Leads in Ultrasound (CLUS)
in ED, POCUS administrators and ED POCUS users (Emergency
Physicians, Emergency medicine trainees, Sonographer educators
in ED (SEED), Nurses, Nurse practitioners and Clinical assis-
tants) in Australia and New Zealand. Recipients and survey
respondents could forward the survey link to colleagues at their
discretion, resulting in snowball sampling. Respondents from out-
side of Australasia were excluded from the study. No monetary or
non-monetary incentive was offered to participants.

Statistical data analyses

Individual survey responses were analysed, and incomplete
responses were removed. Descriptive statistics were used to
summarise demographics and frequency of survey responses.
Responses, where more than one answer may be selected, were
analysed using descriptive statistics per question rather than
per respondent. Free-text responses were reviewed and grouped
into existing response categories or addressed separately within
the results section. All statistical analysis was performed using
R statistical software version 4.0.3.

RESULTS

The survey received 171 responses. Of these, 27 responses were
removed as they were received from respondents outside of
Australasia, or they gave no demographic information about
their location of the practice. An additional 28 responses were
removed due to incomplete answers. Data were analysed for the
remaining 116 responses.

Participant characteristics

Of the 116 respondents, 103 (89%) were from Australia and 13
(11%) from New Zealand (Table 1). Responses from NSW
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Figure 1: Study Methodology

(Australia) constitute 48% (56/116) of the overall respondents.
Public hospital workers made up 93% (108/116), of which 81%
(88/108) were from public metropolitan hospitals. Most of the
respondents, 84% (98/116), were medical graduates, of which
77% (75/98) were Fellows of the Australasian College of Emer-
gency Medicine (FACEM). Notably, 49% (57/116) of the total
responses were from doctors who are the CLUS in ED. Most of
the CLUS 54% (31/57) hold the certificate in clinician per-
formed ultrasound (CCPU), and 19% (11/57) hold a Diploma
in Diagnostic Ultrasound (DDU) or Masters in Ultrasound.
Interestingly, 12% (7/57) of the CLUS reported that they have
no formal ultrasound qualification.

© 2021 Australasian Society for Ultrasound in Medicine

Exit strategy

Of the 116 respondents, 18 (16%) answered that their ED
would not be performing bedside ultrasound on COVID-19
patients, hence exited the survey bypassing the other sections.
Data of the remaining 98 respondents are shown in Tables 2
and 3.

ED preparation for POCUS in COVID-19

As per table 2, 98% (96/98) of participant’s EDs had a dedicated
‘Hot Zone’ area with a dedicated ultrasound machine in 77%
(75/98). Only 52% (51/98) had a standard-operating procedure
(SOP) in place to assess and manage suspected COVID-19
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TABLE 1: Participant characteristics

Respondent’s location n %
Australian Capital Territory 1 1
New South Wales 56 48
Northern Territory 2 2
Queensland 8 7
South Australia 15 13
Tasmania 1 1
Victoria 12 10
Western Australia 8 7
New Zealand 13 "
Total 116 100
Hospital Setting n %
Private Metropolitan 4 3
Private Regional 4 3
Public Metropolitan 88 76
Public Regional 18 16
Public Rural 2 2
Total 116 1
Referral centre n %
Yes 63 54
No 50 43
Unsure 3 3
Total 116 100
Job Title Qualification Section total n %
CLUS ACEM pathway - Inhouse 57 2 4
Credentialled
CCPU 31 54
DDU 9 16
Masters in Ultrasound 2 4
No Formal Qualification 7 12
Other 6 "
Consultant/FACEM CCPU 18 3 17
No Formal Qualification 14 78
Other 1 6
Nurse/NP/CA CAHPU 10 5 50
No Formal Qualification 5 50
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TABLE 1. Continued

Respondent’s location n %

Registrar/CMO/JMO CCPU 23 7 30

No Formal Qualification 16 70

Sonographer/SEED DMU 7 3 43

Masters in Ultrasound 3 43

Other 1 14

Other Other 1 1 100
Total 116

CLUS, Clinical Lead in Ultrasound; FACEM, Fellow of the Australasian College for Emergency Medicine; NP, Nurse Practitioner; CA, Clinical Assistant; SEED,
Sonographer Educator in Emergency Department; ACEM, Australasian College for Emergency Medicine; DDU, Diploma in Diagnostic Ultrasound; DMU, Diploma
in Medical Ultrasound; CCPU, Certificate in Clinician Performed Ultrasound; CAHPU, Certificate in Allied Health Performed Ultrasound.

patients, and only 37% (36/98) reported having a designated
person to monitor safety and compliance of ultrasound use in
COVID-19 patients. Eighty-seven per cent (85/98) of respon-
dents and 79% (79/98) of respondents intended to perform
bedside lung ultrasound in non-intubated and intubated
COVID-19 patients, respectively.

Sonologist (clinicians performing ultrasound) preparation for

POCUS in COVID-19

As per Table 2, most of the respondents, 88% (86/98), were
prepared to perform an ultrasound on COVID-19-positive
patients. However, 67% (66/98) of respondents reported no for-
mal teaching or training on safely performing ultrasound on
these infectious patients, and 60% (59/98) reported no COVID-
19-specific lung scanning protocol. In this survey, 58% were
willing to perform all relevant POCUS and advanced ultra-
sound scans, including lung, cardiac, early pregnancy, muscu-
loskeletal, abdominal, ocular and core POCUS modalities
EFAST, AAA, DVT and vascular access.

Disinfection practice and policies for POCUS in COVID-19
Table 3 summarises the intended cleaning and disinfection
practice of ultrasound devices when used on COVID-19
patients. Only 31% (30/98) of respondents reported having
access to HLD (high-level disinfection) in ED, and among
them, 67% (20/30) have a Trophon HLD unit. A total of 5% (5/
98) share the HLD unit with another department. Among those
who have access to HLD (35/98), 57% (20/35) intend to use it
after every contact with COVID-19 patients, and 14% (5/35)
prefer to use HLD only after an invasive procedure.

A total of 45% (44/98) of respondents had access to ILD
(intermediate-level disinfection) wipes, and 67% (40/44) intend
to use them after every COVID-19 patient encounter. Ninety-
three per cent of respondents (92/98) had access to LLD (low-
level disinfectant) wipes in their ED, with 70% (69/98) reported
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having Clinell™ LLD wipes. Fifty-nine per cent (58/98)
reported cleaning the transducers with LLD wipes before and
after doffing personal protective equipment (PPE), and only 3%
(3/98) were unsure on which parts of the ultrasound machine
to be cleaned.

For those with handheld devices (30/98), 43% (13/30) of
respondents reported covering the entire device and transducer
with a plastic sheath or cover, 13% (4/30) cover the transducer
only. Of those using the large portable ultrasound machines,
22% (22/98) reported covering the entire machine with plastic
drape, and 2% (2/98) would drape it only during aerosolising
procedure. Forty-eight per cent (47/98) of respondents intend
to use a transducer cover for every COVID-19 patient, and 35%
(34/98) prefer to use it only during an invasive procedure. 9%
(9/98) reported that they would not use transducer covers and
4% (4/98) had no access to transducer covers in their ED. Of
those who use transducer covers, 66% (65/98) reported using
long sterile commercial probe covers.

Qualitative responses — Challenges and solutions

Optional free-text comments were collected at the end of the
survey on the top three challenges that were faced and three
plausible solutions (Table 4).

Discussion
‘Preparing for the unknown’ is intriguing but scary, as there is
an element of uncertainty and fear of failure. But by failing to
prepare, we are preparing to fail. Advancement in microbiology
and infectious diseases, and through lessons learned from past
coronavirus outbreaks, including Middle East Respiratory syn-
drome (MERS) and severe acute respiratory syndrome
(SARS),'”'® health response should have provided a head start
in the preparation to combat this COVID-19 pandemic.
Emergency departments are at the forefront of health care
and are pregnable to sudden threats like the COVID-19
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TABLE 2: Preparation of ED and Sonologist for POCUS in COVID-19

Emergency Department Preparation for POCUS in COVID-19

Does your ED have a designated COVID-19 management section, ‘hot zone or red zone™?

Response (Total n = 98) n %
Yes 96 96
No 1 1
Unsure 1 1

Does your ED have a formal SOP (standard-operatin

g procedure) for ultrasound in suspected or confirmed COVID-19 patients?

Response (Total n = 98) n %
Yes 51 52
No 31 32
Unsure 16 16

Does your ED have an allocated person to mon

itor safety and compliance in using ultrasound in COVID-19 patients?

Response (Total n = 98) n %
Yes 36 37
No 43 44
Unsure 19 19

Is there a designated ultrasound

machine(s) for COVID-19 patients in your department?

Response (Total n = 98) n %
Yes 75 77
No 21 21
Unsure 2 2

In suspected or confirmed COVID-19 patients, who are NOT INTUBATED, what sort of imaging can be done in your ED, if clinically indicated?

Response (Total n = 98) n %
No imaging in ED (imaging at radiology department only) 1 1
Bedside Ultrasound 85 87
Mobile X-rays 91 93
CT scan 4 4
Unsure 1 1

In INTUBATED patients with suspected or confirmed COVID-19, what sort of imaging will you do in your ED?

Response (Total n = 98) n %
No imaging in ED (imaging at radiology department only) 1 1
Bedside lung ultrasound only 6 6
Mobile CXR only 11 1
Both Bedside lung US and Mobile CXR 72 73
Unsure 3 3

192 AJUM November 2021 24 (4)
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TABLE 2. Continued

Sonologist (Emergency Clinician) Preparation for POCUS in COVID-19

If clinically required, will YOU perform ultrasound in COVID-19 patients?

Response (Total n = 98) n %
Yes 86 88
No 2 2

Maybe 10 10

Have you received any formal teaching or training on safely performing ultrasound in COVID-19?
Response (Total n = 98) n %
Yes 26 27
No 66 67
Self-taught 5 5
Unsure 1 1
What type of ultrasound device do you intend to use in suspected or confirmed COVID-19 patients?
Response (Total n = 98) n %
Handheld device only (e.g. Butterfly, Lumify, Sonoviz) 5 37
Larger portable US machine only (e.g. Philips Sparqg, Sonosite X- 84 44
Porte, GE Venue, Mindray TE7)
Both handheld and large portable machine 9 19
What sort of US examinations do you intend to perform in COVID-19 patients? (can choose multiple options)
Response (Total n = 98) n %
Lung ultrasound 49 50
Cardiac ultrasound 49 50
US-guided IV access (PVC or CVC insertion) 52 53
Foetal well-being assessment 16 16
EFAST/AAA/DVT 39 40
All relevant POCUS and advanced scans (no limitation) 57 58
Do you or intend to assess the severity of COVID-19 disease using lung ultrasound?
Response (Total n = 98) n %
Yes 43 44
No 44 45
Unsure 1" "
Do you use a COVID-19-specific lung scanning protocol?

Response (Total n = 98) n %
Yes 35 36
No 59 60
Unsure 4 4

ED, Emergency Department; CXR, Chest X-ray; EFAST, Extended Focussed Assessment with Sonography in Trauma; AAA, Abdominal Aortic Aneurysm; DVT,
Deep Venous Thrombosis; PVC, Peripheral Venous Catheter; CVC, Central Venous Catheter.

© 2021 Australasian Society for Ultrasound in Medicine
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TABLE 3: Cleaning and Disinfection Practice

Cleaning and disinfection practice

Do you have a High-Level Disinfectant unit (e.g. Trophon or Antigermix or Chronos/UV light or similar) in your ED?

Response (Total n = 98) n %
Yes 30 31
No 49 50
Shared with another department (e.g. Radiology) 5 5
Unsure 14 14

Which of the following HLD (high-level disinfectant) units are in your ED?

Response (Total n = 30) n %
Trophon 20 66
Antigermix/Chronos 5 17
Tristel Trio Wipes 5 17
Other 0 0

If you have access to a HLD unit, how often do you intend to use it to disinfect transducers, after scanning a suspected or confirmed COVID-19 patient?

Response (Total n = 35) n %
After every patient contact 20 57
Only after an invasive procedure 5 14
Every day 2 6
Every week 1 3
Unsure 4 "
Other (see responses below) 3 9

‘Only if visibly contaminated’, n = 1

‘Only for inadvertent exposure of probe to body fluids’, n = 1

‘Only after exposure to aerosolising procedure’, n = 1

Do you have access to intermediate-level disinfectant (ILD) in your ED? (ex: Tristel DUO wipes)

Response (Total n = 98) n %
Yes 44 45
No 38 39
Unsure 16 16

If you have an ILD, how often do you intend to use it to disinfect transducers after using it with suspected or confirmed COVID-19 patients?

Response (Total n = 44) n %
After every patient contact 40 67
Only after an invasive procedure 2 3
Every day 1 2
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TABLE 3. Continued

Chem7,n =1

Oxyvir,n = 1

Sani cloth,n = 1

V-Wipes, n = 1

Every week 0 0
Other 1 2
‘only HLD for confirmed COVID-19 patients’, n = 1
Which of the following (LLD) low-level disinfectant is available in your ED? (You can choose multiple choices)
Response (Total n = 98) n %
Clinell Wipe 69 70
Isowipe 39 40
Tuffy5 Wipe 24 24
Tuffy Detergent Wipe 24 24
Whiteley Wipes 3 3
Unsure 7 7
Other (see responses below) 4 4

AFTER SCANNING a suspected/confirmed CO

VID-19 patient, when do you use LLD wipes to disinfect transducers?

Response (Total n = 98) n %
Before and After Doffing PPE (Wipe clean twice) 58 59
After Doffing PPE 19 19
Before Doffing PPE 10 10
No preference (just wipe clean once) 8 8
Unsure 3 3

After scanning a suspected or confirmed COVID-19 patiel

nt, what would you clean using LLD wipes? (You can choose multiple answers)

Response (Total n = 98) n %
Transducer 95 96
Transducer Cord 90 92
Keyboard 83 85
Power cord 65 66
Screen 84 86
Wheels and other parts of the machine 46 47
Unsure 3 3

If you use a handheld ultrasound device, will you cover the

entire device and transducer with a plastic sh

eath/cover for COVID-19 patients?

Response (Total n = 98) n %
Yes 13 13
No 12 12

© 2021 Australasian Society for Ultrasound in Medicine
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TABLE 3. Continued

Transducer cover only

4

4

Not applicable

67

68

Unsure

1

1

If you use a large portable US machine, will you cover the entire machine with a plastic sheath/drape when used near suspected or confirmed COVID-19

patients?
Response (Total n = 98) n %
Yes 22 22
No 60 61
May be 12 12
Unsure 4 4
Other — During Aerosolising procedure only 2 2

If you use a large portable US machine, will you cover the transducer with a plastic sheath/cover for COVID-19 patients?

Freezer Bags, n = 2

Long cover for confirmed or high risk, short cover for low-risk
patients, n = 1

Long sterile cover only for invasive procedures, n = 1

Not needed as no guidelines yet, n = 1

Response (Total n = 98) n %
Yes, for every patient 47 43
Only for invasive procedures 34 35
Not at all 9 9
Not available in ED to use 4 4
Unsure 4 4
What sort of probe cover do you intend to use on suspected or confirmed COVID-19 patients?
Response (Total n = 98) n %
Long sterile commercial probe cover (covers transducer and cord) 65 66
Short sterile commercial probe cover (covers only the transducer 8 8
head)
Glove (Sterile) 0 0
Glove (Non-Sterile) 2 2
Condom 1 1
Sticky Dressing (e.g. Tegaderm™ or Opsite™) 0 0
| don't use a probe cover 14 14
Unsure 3 3
Other (see responses below) 5 5

ED, Emergency Department; HLD, High level disinfectant; ILD, Intermediate level disinfectant; LLD, Low level disinfectant.
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TABLE 4: Challenges and Solutions
Challenges for POCUS in COVID-19

Emergency Department (ED) preparation
* Lack of dedicated portable ‘smaller’ ultrasound machine in ‘Hot zone’
(n=17)
e Lack of support from ED Director and administrators for POCUS in ED
(n=4)
* Lack of buy-in from other specialities (n = 8)
* Lack of archiving or quality assurance process (n = 6)
Sonologist (Emergency Clinician) preparation
* Lack of staff education and compliance (n = 38)
* A limited supply of adequate PPE (n = 7)
* No clear scanning protocol in COVID-19 patients (n = 19)
Cleaning and disinfection
* Lack of clear protocol or consensus on disinfection technique (n = 37)
* Time-consuming to clean the machines (n = 16)
* No proper plastic drape to cover the entire ultrasound machine (n = 13)
* Unsure which disinfectants are effective as well as safe on US devices
(n=10)
* Lack of HLD unit within ED (n = 4)
* Lack of small disposable gel packets (n = 5)

Suggested solutions

* More simulated training and education (n = 22)

* Clear policy/guidelines from governing bodies on safe use of ultrasound
and cleaning/disinfection of ultrasound device after use on infectious
patients (n = 17)

* Dedicated US machine for Hot zone, particularly handheld devices
(n=16)

* Custom-made plastic drapes to cover the entire ultrasound device
(n=13)

* Only scan if needed, limit exposure duration, no educational scanning
(n=10)

* Adequate PPE, (n = 7)

* Dedicated and trained staff to clean the US machines (not doctors)
(h=7)

* HLD within ED (n = 5), preferably UV light-based system for quicker
turn around (n = 4)

* Only accredited clinicians to scan in this situation (n = 5)

* Buddy scanning — someone to watch for breaches while scanning and
cleaning machines (n = 3)

* Adequate support from administrators for POCUS in ED (n = 2)

* Adequate wipes (n = 2)

* Have a dedicated ED clinician to oversee safe POCUS practice in ED
(n=1)

* Regular Image review sessions (n = 1)

PPE, Personal protective equipment; HLD, High level disinfectant.

pandemic. With the increased use of POCUS in current EDs,
agreed guidelines and policies should be in place for safe
POCUS practice in infectious outbreaks. In the earlier stage of
the COVID-19 pandemic, when Australasian ED clinicians
were preparing for a safe POCUS practice in ED, there was no
gold-standard reference or succinct formal guidance from

© 2021 Australasian Society for Ultrasound in Medicine

governing bodies. Individual institutions’ preparation was
hugely guided by regional infection control units, with inherent
variation to suit their needs. Attempting to capture all those
variations via this survey revealed interesting findings.

The survey received responses from Australia and New Zeal-
and, but as most of the responses were from NSW (Australia),
the results may not accurately represent widespread Aus-
tralasian practices. As almost half of the responses are from
CLUS in ED, who have in-depth knowledge about the status of
POCUS in their ED, these data hold significant value. The gen-
eral acceptance of a ‘Hot or Red Zone’ model to separate poten-
tial COVID-19 patients from others, and to have a dedicated
ultrasound device in these hot zones, is in line with the recom-
mendation by WUFMB."” The need for a dedicated ultrasound
machine in these hot zones is also echoed by respondents who
did not have one (Table 4). Most of the respondents have
access to large portable ultrasound machines and were not pre-
pared to cover the entire machine with a plastic drape. This was
likely due to a lack of suitably large drapes coupled with the dif-
ficulty in using the machine while draped. The preference was
to cover the transducer and cord with a long sterile probe
cover. A small, portable, even handheld ultrasound device in
these hot zones would ease the logistical issues of cleaning and
disinfection."

SARS-CoV-2 is a small lipid-based enveloped virus that is
efficiently inactivated by disinfectants such as 62-71% ethanol,
0.5% hydrogen peroxide or 0.1% sodium hypochlorite, which
are used in standard low-level disinfectants.'® Almost all the
respondents had access to LLD wipes; however, practices on
how and when these were used varied significantly (Table 3).
This reflects the lack of clear departmental or governing body-
issued policy on ultrasound device disinfection. Basseal et al.
recommended cleaning the entire machine, but mainly the key-
board, screen and ultrasound probe cord, with LLD wipes.'®
Most ultrasound manufacturers have waived rules about
machine-specific disinfectants and support the use of any pro-
duct effective against COVID-19."* ILD wipes (e.g. Tristel
Duo™) and HLD chemical-based systems (e.g. Trophon™ and
high-intensity UV light, used in Chronos™/Antigermix™) are
also effective in destroying SARS-CoV-2, but its availability in
ED is scarce. A low proportion of respondents have access to
HLD technology in ED, and use differed significantly after
scanning COVID-19 patients. Some EDs share an HLD unit
with other departments like radiology, making it logistically
more challenging to safely and frequently disinfect probes.
The survey’s free-text option highlighted that respondents pre-
ferred to use small disposable gel packets when scanning
COVID-19 patients, which was later widely recommended by
most organisations.'*'>!®

Despite low access to an SOP or guidelines for safe POCUS
in COVID-19 (only half of the respondents had either) most of
the respondents demonstrated a willingness to perform scans
on these highly infectious patients. Consensus and
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recommendations are to minimise exposure during the exami-
nation by performing a truncated POCUS study'® and avoiding
educational or practice scanning. The use of lung ultrasound in
COVID-19 patients has been used to identify lung changes,
assess severity and monitor progress,”' but in this survey, the
majority of the respondents were not intending nor aware of
assessing the severity of lung involvement in COVID-19 with
lung ultrasound and the majority did not have a COVID-19
specific lung scanning protocol.

The significant gaps identified by this survey include staff edu-
cation and governance of POCUS in ED and lack of awareness
of protocols and guidelines for safe scanning techniques and ED-
specific effective cleaning and disinfection techniques. There was
also a lack of resources such as handheld ultrasound devices,
HLD units, purpose-built plastic drapes to cover entire ultra-
sound device and smaller disposable ultrasound gel packets.

To date, this is the most significant viral pandemic that EDs
have encountered since POCUS has become a widely-used
practice. There have been several guidelines for safe medical
ultrasound practices during COVID-19 published since launch-
ing the survey, mainly in speciality areas like obstetrics and
gynaecology, critical care and general ultrasound'®'"'>'®!%;
however, there is still a lack of official guidelines readily avail-
able specifically for emergency clinicians. As the world of medi-
cine continually evolves and accommodates newer technologies
and practices such as POCUS in EDs, it is essential to upskill
infection prevention and control practice to combat infectious
disease outbreaks like COVID-19.

Limitations

This study was conducted during the COVID-19 crisis amidst
unprecedented limitations, hence the lack of robust survey tool
validation. This is an open survey with de-identified participa-
tion and has no control over preventing multiple entries from a
single institution or the same participant. Most of the responses
were from the state of NSW, potentially reducing the ability to
generalise the findings. Participation was voluntary, and this
survey was conducted during the COVID-19 crisis period,
which yielded a completion rate of only 84% and a smaller sam-
ple size limiting any statistical analysis.

Conclusion

POCUS is widely used by clinicians and is crucial for diagnos-
ing and managing clinical conditions in EDs. Whilst lung ultra-
sound has proven to be valuable in the management of
COVID-19, there is a significant lack of investment in adequate
training, protocol development, and infrastructure to conduct
safe POCUS in the ED. This survey has highlighted the impor-
tance of clear and timely guidance from governing bodies. A
framework for supporting POCUS in EDs is required to ensure
patient and staff safety, and the time is now to invest in pre-
paredness for future infectious disease outbreaks.
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Appendix

Complete Survey Tool

Is your ultrasound device COVID ready?

Introduction

This is a short survey to determine the current practice among emergency clinicians performing or
governing the ultrasound machine used in COVID19. You may stop this survey at any time and choose
not to submit your response. Still, we sincerely hope you can spend approximately 10 minutes to
complete this survey.

Please provide your honest answers, and we value every bit of information you submit; even if it is
NOT what we would like to hear.

COMPLETION OF THE SURVEY IMPLIES CONSENT FOR PARTICIPATION IN THIS STUDY.
If there are any concerns, please contact Dr Vijay Manivel at vijaymanivel@me.com

For matters relating to research at the site at which you are participating, you may contact the SAH
Research office ph: 9487 9604, email: research@sah.org.au.

All identifiable data will be stored securely and only de-identified data will be used for analysis or
presentation/publication. Ethics approval has been granted from the Adventist HealthCare Limited
Human Research Ethics Committee Project No. 2020-009.

Thank you for your time in completing this survey.
Abbreviations:

ED - Emergency Department, US - Ultrasound, COVID19 - Corona Virus Disease 19, POCUS - Point of
care ultrasound, CXR - Chest Xray

Is your ultrasound device COVID ready?

A few things about you...
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Is ED POCUS COVID ready?

* 1. What is your main job profile?
Director, Emergency Medicine

Clinical lead in / Director of L

Registrar / CMO in Emergency
' JMO ( Residents, Senior Residents, Interns)

Nurse practitioner

Nurse ( Including nurse educators, NUM)

Clinical Assistants

Other (please specify)

Staff Specialist, Emergency Medicine

* 2. Do you hold a formal ultrasound qualification?

DDU

CCPU

CAPHU

Masters in Ultrasound

No formal ultrasound qualification

Other (please specify)

Is your ultrasound device COVID ready?

Tell us about your hospital/ ED...

* 3. Where is your hospital located?

NSw

ACT

NT

QLD

viC

WA

SA

TAS

New Zealand Other:

Other (please specify)

* 4. What is the setting of your hospital?

Public Metropolitan
Private Metropolitan
Public Regional
Private Regional
Public Rural

Private Rural

Other (please specify)

* 5. Is this a tertiary referral hospital?

Yes
No
Unsure

Other (please specify)

© 2021 Australasian Society for Ultrasound in Medicine
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* 6. Is your hospital a designated COVID19 patients management hospital?

Yes
) No
. Unsure

Other (please specify)

* 7. How many ultrasound machines are there in your ED?
)1

2

7

8 or more

* 8. Do you have a special skills ultrasound ACEM accredited term in your ED?

. Yes
. No

Other (please specify)

Is your ultrasound device COVID ready?

COVID19 ultrasound policy in your ED

*9. Will your ED be performing bedside ultrasounds on SUSPECTED or CONFIRMED COVID19 patients?
If NO please state rationale in the next section and you can end the survey. Thank you for your time.

 Yes

device COVID ready?

COVID specific questions
*10. Does your ED have a designated COVID19 management section "hot zone or red zone"?
Yes
No
) unsure

Other (please specify)

*11. Does your ED have a formal SOP (standard operating procedure) in using ultrasound in suspected or
confirmed COVID19 patients? *

Yes
No
) unsure

) _ Other (please specify)

*12. Does your ED have an allocated person to monitor safety and compliance in the use of ultrasound in
COVID19 patients?

Yes
No
) Unsure

Other (please specify)
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Is ED POCUS COVID ready?

*13. Is there a designated ultrasound machine(s) for COVID19 patients in your department?

Yes
No
Unsure

Other (please specify)

*14. Do you use a handheld ultrasound device or large portable ultrasound machine for COVID19 patients?

Handheld device only (ex: Buttermy, Lumify, Sonoviz)
Large portable ultrasound machine only (ex: Philips Sparq, Sonosite X-porte, GE Venue)
Both handheld and large portable machine

Other (please specify)

*1

o

If clinically required, will YOU perform ultrasound in COVID19 patients?

Yes
May be

No (please comment why?)

* 16. Have you received any formal teaching or training on safely performing ultrasound in COVID19?

Yes
No
Unsure

Other (please specify)

Is your ultrasound device COVID ready?

Clinical Questions

*17. What sort of ultrasound examination do you perform or intend to perform in COVID19 patients? (YOU
CAN CHOOSE MULTIPLE OPTIONS)

J Lung ultrasound

—‘ cardiac ultrasound

US guided IV access (PVC or CVC insertion)

J Fetal well being assessment

EFAST/ AAA/ DVT

Al relevant POCUS scans (no limitation)

Unsure

Other (please specify)

*18. Do you or intend to assess the severity of COVID19 disease using lung ultrasound?

Yes
No
Unsure

Other (please specify)

*19. Do you use a COVID19 specific lung scanning protocol?

Yes
No
Unsure

Other (please specify)

© 2021 Australasian Society for Ultrasound in Medicine
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* 20. In suspected or confirmed NON-Intubated COVID19 patients, what sort of imaging can be done in your
ED, if clinically indicated? (YOU CAN CHOOSE MULTIPLE ANSWERS)

’7 No imaging in ED (All imaging at radiology department only)
r Bedside ultrasound

l Mobile X-rays

L Unsure

L Other (please specify)

*21. In INTUBATED patients with suspected or confirmed COVID19, what sort of imaging will you do in your
ED?

/ No imaging in ED (All imaging done in Radiology department)
Bedside lung ultrasound only
Mobile CXR only
Both Bedside lung US and Mobile CXR
Unsure

Other (please specify)

Is your ultrasound device COVID ready?

Disinfection Practice
High-Level Disinfecant

* 22. Do you have a High-Level Disinfectant unit (ex: Trophon or Antigermix or Chronos /UV light or similar) in
your ED?

Yes
No
Unsure

Other (please specify)

Is your ultrasound device COVID ready?

Disinfection Practice
HLD - High-level Disinfectant

* 23. Which of the following HLD (high-level disinfectant) unit is in your ED?
' Trophon
: Antigermix/ Chronos
,\‘ Tristel TRIO wipes

) Other (please specify)

24. If you have an HLD unit, how often do you intend to use it to disinfect transducers after using with
suspected confirmed COVID19 patients?

After every patient contact
) Only after an invasive procedure
Every day
D) Every week
! Unsure

| Other (please specify)
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Is your ultrasound device COVID ready?

Disinfection Practice

1 g | I dicinfe
Inter it

* 25. Do you have access to intermediate-level disinfectant (ILD) in your ED? (ex: Tristel DUO wipes)
) Yes
) No
) Unsure

) Other (please specify)

Is your ultrasound device COVID ready?

Disinfection Practice
Intermediate-level Disinfection

* 26. If you have an ILD, how often do you intend to use it to disinfect transducers after using with suspected
or confirmed COVID19 patients?

| After every patient contact

/ Only after an invasive procedure
i | Every day
Every week
' Unsure

| Other (please specify)

Is your ultrasound device COVID ready?

Disinfection Practice
Low-level Disinfectant

* 27. Which of the following (LLD) low-level disinfectant is available in your ED? (YOU CAN CHOOSE
MULTIPLE CHOICES)

L Isowipe

|| clinell wipes

‘ Whiteley wipes

I: Tuffy5 wipes

’7 Tuffy Detergent wipes
L Unsure

’7 Other (please specify)

© 2021 Australasian Society for Ultrasound in Medicine
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* 28. AFTER SCANNING a suspected/ confirmed COVID patients, WHEN do you use LLD wipes to disinfect
transducers?

Before Doffing PPE

After Doffing PPE

Before and After Doffing PPE (Wipe clean twice)
No preference ( just wipe clean once)

Other (please specify)

* 29. After scanning a suspected or confirmed COVID19 patient, what would you clean using LLD wipes?
(YOU CAN CHOOSE MULTIPLE ANSWERS)

| Transducer
| Transducer cord
| Keyboard
Power cord
Screen
Wheels and other parts of machine
Unsure

Other (please specify)

Is your ultrasound device COVID ready?

Protective Covers
Covers and sheaths to protect probes and machine during COVID19

* 30. If you use a handheld device, do you cover the entire handheld device and transducer with a plastic
sheath/cover for COVID19 patients?

Yes
No

( Transducer cover only
Not applicable

( Other (please specify)

*31. If you use a large portable US machine, do you cover the entire machine with a plastic sheath/drape
when used near suspected or confirmed COVID19 patients?

Yes
No
Maybe

Other (please specify)

*32. If you use a large portable US machine, do you cover the transducer with a plastic sheath/cover for
COVID19 patients?

Yes, for every patient

Not at all

Only for invasive procedures

Not available in the department to use

Other (please specify)
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* 33. What sort of probe cover do you use to scan suspected or confirmed COVID19 patients?

Long sterile commercial probe cover (covers transducer and cord)

| Short sterile commercial probe cover (covers only the transducer head)
Glove ( Sterile )

' Glove ( Non-Sterile )

Condom

\, Tegaderm or Opsite (sticky dressing)

_ldon't use a probe cover
Unsure

Other (please specify)

Is your ultrasound device COVID ready?

Future direction
Share your wisdom...

34. What are the TOP THREE challenges that you face, in providing safe ultrasound practice in highly
infectious patients (like COVID19) in your ED?

35. What are some of the things your department or hospital can do to improve safe ultrasound practice in
highly infectious patients (like COVID19)?

Is your ultrasound device COVID ready?

Comment
Anything else you want to say?

36. Do you have any other comments, questions, or concerns?
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