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Abstract

Under the coronavirus disease 2019 (COVID-19) pandemic, the Japanese Society of Echocardiography (JSE) has been
working to protect medical staff involved in echocardiographic examinations and to prevent secondary infections caused by
the examinations since mid-March 2020. This review aims to describe the footprint of the JSE’s responses, focusing on the
3 months in which the initial outbreak of COVID-19 pandemic occurred in Japan. We summarized the six parts as follows:
(1) the initial actions for COVID-19 of JSE, (2) JSE’s actions for infection control-associated echocardiographic examina-
tions, (3) statements from the American Society of Echocardiography during the COVID-19 pandemic and their Japanese
translation by JSE, (4) making videos for explaining the practice of echocardiography during the COVID-19 pandemic, (5)
attempts with the JSE members’ opinions by the communication platform and surveys, and (6) efforts of final statement
during the initial spread of COVID-19. We look forward that this review will help daily practices associated with echocar-
diography under the COVID-19 pandemic and in the future event of an unknown infectious disease pandemic.
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Introduction

Under the coronavirus disease 2019 (COVID-19) pandemic,
the Japanese Society of Echocardiography (JSE) has been
working to protect medical staff involved in echocardio-
graphic examinations and to prevent secondary infections
caused by the examinations since mid-March 2020. This
review aims to describe the footprint of the JSE’s responses,
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focusing on the 3 months in which the initial outbreak of
COVID-19 pandemic occurred in Japan.

Overview of the initial actions

The Japanese Society of Echocardiography (JSE) actions
are summarized in Fig. 1. Prior to the statement by JSE,
the American Society of Echocardiography (ASE) issued
an ‘ASE Statement on Protection of Patients and Echocardi-
ography Service Providers During The statement ‘the 2019
Novel Coronavirus Outbreak’ was published on March 17,
2020 [1]. Drs. Hirotsugu Yamada and Kenya Kusunose of
the Tokushima University translated it voluntarily and pub-
lished it on the website of JSE on March 23.

Meanwhile, the infection spread rapidly in Japan and
there was confusion about how to prevent infection in echo-
cardiographic laboratories. For this reason, under the lead-
ership of President of the time Dr. Satoshi Nakatani, JSE
decided to issue its statement. On April 3, the joint com-
mittee consisting of the Education Committee, the Guide-
lines Committee, and the Public Relations Committee was
formed to deal with the issue of COVID-19. Based on the
recommendations of the ASE and the World Federation of
Ultrasound in Medicine and Biology (WFUMB), the joint
committee published “Recommendations for the Protection
of Healthcare Workers from Infection and Prevention of
Nosocomial Infections Associated with Echocardiographic

Examinations in an Epidemic of New Coronavirus Infec-
tions” on April 6, less than a week after its formation.

Since then, we have tried to take prompt action, raised
awareness of the risk of infection during echocardiographic
examinations, announced specific action statements for
infection control, and conducted a questionnaire survey
to understand the current situation. The recommendations
described in this article can be viewed at JSE website (https
JIwww.jse.gr.jp).

Actions for infection control-associated
echocardiographic examinations

The environment in which echocardiographic examinations
are performed is generally a confined space, with a high risk
of infection due to the proximity during the examinations.
In addition, transesophageal echocardiography (TEE) is a
very high-risk procedure because of the dispersion of drop-
lets and aerosols during insertion of the probes. We have
tried to raise awareness of the need for risk management,
which has been largely unnoticed in normal times, through
the statements.

The first thing which we emphasized during the spread
of the infection was to reconsider the indications and sched-
ules for examinations, and to reduce the number of nonur-
gent examinations. Besides, statements for the selection of
infection prevention measures and personal protective equip-
ment (PPE) for each examination were given according to
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(@ ASE issued the first statement.

@ Translated ASE statement was released.

(3 The joint committee of JSE has been formed.

@ JSE issued the first statement.

(® JSE opened a workspace by Slack™.
(® JSE issued the second statement.

Fig.1 Overviews of efforts of the Japanese Society of Echocardi-
ography from March to June 2020. The graph shows the number of
positive PCR tests per day in Japan. The numbers at the bottom of the
graph represent dates, the circled numbers represent events, and their

@ Translated second ASE statements were released.
The first survey for members of JSE was performed
(© The videos were released.

Simplified version of JSE statements were released.
@ JSE issued the third statement.

@ The second survey was performed.

legends are shown at the bottom. ASE American Society of Echocar-
diography, JSE Japanese Society of Echocardiography, PCR polymer-
ase chain reaction
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the positive or suspected or low possibility of COVID-19,
respectively (Fig. 2). The basis for this recommendation was
the first statement published in March and additional state-
ments from ASE, which were published April 6-14.

ASE statements during the COVID-19
pandemic and their Japanese translation

ASE published the first statement on the protection of
patients and echocardiography service providers during the
COVID-19 outbreak [1] on March 17th, 2020. At that time,
although the spread of coronavirus 2 (SARS-CoV-2) infec-
tion was worried in Japan, we did not have much information
about what to do in the ultrasound examination laboratory.
This ASE statement provided triaging approach for prioritiz-
ing echocardiographic examinations during the COVID-19
pandemic, recommended imaging approach, and appropri-
ate PPE use during echocardiographic examinations, which
provided very useful information also for Japanese sonogra-
phers and cardiologists. Suggested algorithm for determin-
ing indication and level of protection in this statement, and
its recommendations were summarized in this statement. Dr.
Hirotsugu Yamada felt the necessity of the Japanese trans-
lation of this statement and made it in collaboration with
Dr. Kenya Kusunose. Then, he consulted with Dr. Satoshi
Nakatani, President of JSE then, about uploading the trans-
lated version to the website of the JSE. Dr. Nakatani quickly
contacted ASE that night and got their permission, and the
translation was uploaded on the JSE website on March 23.
This was preceded by the correspondence of other socie-
ties in Japan, and could have huge influence and might dis-
pel the anxiety of one who was involved in the ultrasound
examination.

Consequently, from April 6 to 9, as supplements to the
above statement about (1) pediatric, fetal, and congenital
heart disease [2], (2) perioperative/periprocedural TEE [3],
(3) sonographer [4], and (4) point-of-care echo (POCUS)
[5] were released. Highlights of each supplements are sum-
marized in Table 1. The joint committee gave a request to
translate these four statements, each of which was commis-
sioned by Dr. Satoshi Yasukochi, Dr. Yoshihiro Seo, Mr.
Hiroyuki Toide, and Dr.Hirotsugu Yamada. With the efforts
of them and their co-authors, the Japanese translation of the
four statements was completed, and after being approved
by ASE, they were posted on the JSE website on April 15.

These Japanese translations also received a great
response, with particular interest in infection prevention
measures for examiners and ultrasound machines. However,
explanations of prevention measures in the text were lim-
ited and it was thought that an explanatory video would be
easier to understand. Therefore, we asked Dr. Mitsuhiko Ota
(Toranomon Hospital), the representative of the Japanese
Association of Young Echocardiography Fellow (JAYEF),
to create a video on how to actually take these protective
measures.

Making videos for explaining the practice
of echocardiography during the COVID-19
pandemic

Motivation for the videos

With increasing evidence of a close interaction between car-
diovascular conditions and COVID-19, there was a grow-
ing demand for echocardiography in COVID-19 patients.
Since echocardiography requires physical contact between
the examiner and the patient, infection of the healthcare

Fig.2 Algorithms for indi-
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Table 1 Summary of
recommendation in
Supplements of ASE statement

Pediatric, fetal, and congenital heart disease patients

Children less likely to be severely affected but may be asymptomatic carriers—screening strategies’ use
for adults are likely to be less effective

When possible, keeping waiting and scanning areas for pregnant women/fetal echos separate from children
is ideal

For low-risk patients with good cardiac imaging on routine anatomy scan, consider canceling fetal
echo—specific recommendations for imaging of moderate- and high-risk patients discussed in detail in
document

Consider telemedicine discussion of echo results for fetal echos—otherwise, consolidate visits as much as
possible, i.e., combine with OB care

Given complexity of anatomy, focused TTE is likely superior to POCUS exams to limit need for repeating
imaging

For intraoperative echo and all other TEE, all children without documented negative COVID testing within
72 h should be presumed positive

For intraoperative TEE, anesthesia should place probe immediately after intubation when full PPE is
already being worn; probe should be removed while still under deep general anesthesia and cleaned

immediately

Perioperative/periprocedural TEE

TEE carries a high risk for SARS-CoV-2 spread

TEE should be performed when clinical benefits outweigh the risks

Proper handling and cleaning of equipment are critical

Airborne precautions should be used in patients suspected or confirmed COVID-19

Sonographer

Sonographers need to be familiar with and prepared to implement strategies for reducing the risk of expo-
sure to and transmission of the COVID-19 virus
Sonographers are encouraged to work with their medical teams to reschedule and/or defer all nonessential

and nonemergent patients

Use of handheld devices by other trained providers may limit exposure to sonographers and conserve
personal protective equipment (PPE)

In addition to the use of appropriate PPE, sonographers can use strategies that limit exposure while scan-
ning and through appropriate cleaning of equipment

POCUS

POCUS can assist in the evaluation of suspected/confirmed COVID-19 infection
A cardiopulmonary POCUS protocol is provided, and implications discussed
A device-cleaning checklist is provided

providers was the biggest concern in performing echocar-
diography for COVID-19 patients. Many cardiology socie-
ties, including the ASE, had thus published statements and
guidelines on echocardiography for patients with COVID-
19, which clarify the situations where transthoracic (TTE)
and TEE should be performed/avoided and when point-
of-care ultrasound should be preferred. Those documents
were comprehensive and extremely useful in judging the
appropriateness of the examination and in acquiring and
interpreting images; however, most of them were provided
as written documents and were not sufficient to explain all
the details in the practice. Thus, JSE sought to create videos
that demonstrate the real-world practice of TTE and TEE for
COVID-19 patients.

Creation of videos

First, the video for TTE was recorded at Toranomon Hospi-
tal on April 20th. In the video, an echocardiologist explained
how to perform TTE in compliance with the statements from
JSE published on April 14th (https://www.jse.gr.jp/COVID
-JSE%20statement2-2.pdf). The video is desired to be a

guidance for echocardiographic examinations for patients
with confirmed or suspected COVID-19 during the pan-
demic. The major points of the video are as follows.

(D The protection of echo machines for preventing con-
taminations. This is important, because most echo
machines involve parts that cannot be disinfected by
alcohol agents, which should be disinfected using other
agents that require a longer time to clean the device. The
devices were covered with transparent plastic bags.

@ Preparation of the equipment such as echo gels. They
should be packed in a small disposal container, so that
the gel bottles are not contaminated.

Q@ Procedures in the patient’s room, i.e., only image acqui-
sition should be performed in the room and all other
procedures such as data analysis should be done outside
the room afterward.

@ Disinfection of the equipment. First, the gown that the
observer wore and the machine covers should be disin-
fected in the room. Then, immediately after leaving the
room, the machine is directly disinfected with the covers
removed before taking off the gown.
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(® Sanitization of equipment in the echo laboratory such as
beds, baskets, and doors.

Then, the video for TEE was created in the same man-
ner on another day. As TEE is considered an aerosol-gen-
erating examination and poses an increased risk of the
spread of the virus, TEE during the pandemic should be
basically canceled or postponed unless it has a significant
impact on the therapeutic strategies. However, there are
cases where TEE is essential, and the video was desired
to be a guidance in such situations. The contents of the
video were similar as the TTE video but included some
additional comments; the video stated that a very well-
established observer should perform the examination, so
that the examination time and the risk of infection are
minimum; in the video, a plastic partition was placed
in front of the patient for protecting the observers from
droplets; the probe should be cleaned and disinfected at
a central cleaning room after the examination and should
not be cleaned in the department; the room should be kept
air-ventilated with the door closed for a certain time (at
least 3 h in Toranomon Hospital).

Publication of the videos

After careful evaluation by JSE core members, the videos
were published on the webpage of JSE on April 27th. The
videos were originally made in Japanese language; how-
ever, since they were highly appreciated and there was no
other video that demonstrates the practice of echocardi-
ography for COVID-19 patients even in other languages,
JSE sought to translate the video for reaching broader
audiences. Subtitles in English were attached to the vid-
eos by Dr. Nobuyuki Kagiyama (Juntendo University), so
that the healthcare providers around the world are able
to understand it. Fortunately, some major international
academic societies and associations such as ASE and the
Asian-Pacific Association of Echocardiography accepted
the videos and kindly published them on their own web-
sites (Table 2). The videos on YouTube™ by ASE have
been watched more than 500 times per each.

Attempts with the JSE members’ opinions

As described above, the joint committee has been proposing
echocardiographic examination methods and measures to
prevent the spread of the COVID-19 pandemic, but the situa-
tion was changing rapidly, and it was challenging to respond
to detailed questions from the members of JSE. Then, based
on the suggestion of Dr. Masao Daimon (the University of
Tokyo), JSE opened a workspace on the society’s website.
Also, he conducted twice a survey to elucidate the status of
performing echocardiography, the infection control at echo-
cardiographic laboratory, and the needs of JSE members at
that time.

Information exchange by communication platform

COVID-19 is a new infectious disease for many staff and
lacks sufficient knowledge to control infection. In addition,
new information about COVID-19 has been updated day
by day. To accommodate these updates, we have set up a
place for exchanging information through the Internet using
Slack™ (California, USA). This place is open to all JSE
members, who can exchange updated information on infec-
tion status and control at any time. Questions about infection
control can also be made freely by JSE members.

Survey for JSE members

From April 20 to 24, 2020, when the number of patients with
COVID-19 showed the first significant increase over Japan,
we conducted the first survey for members of JSE working
at echocardiographic laboratory through the Internet. Sub-
sequently, to follow the changes in these trends, a second
survey was conducted from June 4 to 12, when a tentative
decrease of patients with COVID-19 was observed in Japan.
A total of 609 JSE members responded to the first survey
and 283 responded to the second survey. The response was
mainly obtained from the areas with the high prevalence of
COVID-19, in the order of Tokyo (14.9%), Osaka (11.7%),
Hyogo (6.2%), Kanagawa (6.2%), and Hokkaido (4.8%) in
the first survey, and in the order of Tokyo (19.4%), Osaka
(11.7%), Kanagawa (7.8%), Hyogo (6.9%), and Aichi (3.9%)

Table 2 The webpages where
the videos have been published

Link

JSE webpage (only Japanese versions)

ASE webpage
YouTube by ASE (TTE)
YouTube by ASE (TEE)
AAE webpage

https://www.jse.gr.jp/index.html
https://www.asecho.org/covid-19-resources/
https://www.youtube.com/watch?v=62ul-gvOylc
https://www.youtube.com/watch?v=j_AAYwrBiMk

https://aaecho.org/education-program/echocardio
graphy-under-covid-19/
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in the second survey. Thus, it should be recognized that there
was a regional bias in the interpretation of these surveys.
Some major results of our survey were shown in Figs. 3,
4,5, 6. Figure 3 shows the status of performing echocardiog-
raphy under the prevalence of COVID-19. In the first survey,
the indication of TTE was suppressed in some ways such as
postponement or cancelation in 67.2% of institutions, while
it was performed as usual in 32.8% of institutions. In the

Fig. 3 Status of performing
echocardiography. The indica-
tion of TTE was suppressed in
67.2% of institutions at the first
survey and 56.2% of institu-
tions in the second survey,
respectively. The indication of
TEE was suppressed in 88.3%
of institutions in the first survey
and 89.2% of institutions in the
second survey, respectively

1.3%

1st survey (2020/4/20~24)

2nd survey (2020/6/4~12)

Fig.4 Cases where infection
prevention measures were being
taken at echocardiographic
laboratory. Although infec-

tion preventive measures were
generally implemented in most
cases at TTE, there were institu-
tions in which no infection
preventive measures were taken.
Cases with definitive diagnosis
of COVID-19 was excluded

2nd survey (2020/6/4~12) l%

second survey, the indication of TTE was still suppressed in
56.2%. The indication of TEE was suppressed in 88.3% of
institutions at the first survey and 89.2% of institutions at the
second survey, respectively, suggesting that the prevalence
of COVID-19 affected the indication of TEE more signifi-
cantly, which emit aerosol. Figure 4 presents the cases to
which the infection prevention measures are applied at the
time of TTE at echocardiographic laboratory. This question

TTE under the prevalence of COVID-19

1st survey (2020/4/20~24) -2%

50.1% 32.8%

50.2% 43.8%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
= All no-urgent TTE has been cancelled = No-urgent TTE has been postponed
No-urgent TTE was reducing TTE is being performed as usual
TEE under the prevalence of COVID-19
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
= All no-urgent TEE has been cancelled = No-urgent TEE has been postponed
No-urgent TEE was reducing TEE is being performed as usual
Cases where infection prevention measures are being taken
at echo lab
2.0%
fst survey (2020/4120~24) _ 339% o1%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
= All cases Only cases with suspicion of COVID-19 None Others
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Fig.5 Implementation rates of % Implementation rates of infection prevention measures at echo lab
infection prevention measures 100 97.2% 96.4% 95.4%
for TTE at echocardiographic 90 86.3%
laboratory. Hand sanitizer and
surgical masks were generally 80
performed at both surveys. 70
Implementation rates of these 60 57.9% 56.5%
infection prevention measures 50
were improved overall in the 40 38.5%
second survey. Cases with
definitive diagnosis of COVID- 30 22.2%
19 were excluded 20 15.9%

10

0 0.8%

Hand sanitizer

B 1st survey (2020/4/20~24)

Q. Do you have Anxiety about the risk of nosocomial infection of COVID-19?

Litte anxiety
26(9.2%)

None 1(0.4%)

Severe anxiety
116(41%)

Mild anxiety
140(49.5%)

Fig.6 Anxiety of echo staffs about the risk of nosocomial infection
of COVID-19. Most responders had mild or severe anxiety about the
risk of nosocomial infection of COVID-19

excludes cases that have already resulted in a definitive diag-
nosis of COVID-19. Although infection preventive meas-
ures were generally implemented in most cases, no infection
preventive measures were taken at 9.7% in the first survey
and 8.2% in the second survey. The implementation rates of
infection preventive measures for TTE at echocardiographic
laboratory are summarized in Fig. 5. The use of hand sani-
tizer and surgical masks was widely implemented, although
there are some institutions where hand sanitizer was not
used. Implementation rates of these infection prevention
measures were improved overall in the second survey despite
the decreased prevalence of COVID-19 at this time. In the
second survey, we asked JSE members about their anxiety
about COVID-19 infection risk (Fig. 6). More than 90% of
responders working at echocardiographic laboratories had
anxiety about the risk of nosocomial infection of COVID-19
(mild 49.5% or severe 41%). In the second survey, 79.0% and
74.9% of responders were in need of “information of infec-
tion control” and “indications of echocardiography under
the prevalence of COVID-19”, respectively. More detailed
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results of the survey in Japanese are available at the JSE
member portal site.

Final statement during the initial spread
of COVID-19

In May, the number of infected patients has decreased,
and the State of Emergency has been officially lifted for
all of Japan on May 25. The number of echocardiographic
examinations was expected to recover under the new rou-
tine. Meanwhile, as the number of infected patients by the
second wave of CPVID-19 pandemic had been expected to
increase shortly, we reiterated our statement for infection
control measures on May 26, including the need for constant
vigilance in medical activities against CPVID-19. In this
statement, we consulted with the Japanese Society for Infec-
tion Prevention and Control (JSIPC) about PPE and infec-
tion prevention measures, so that we could explain them in
detail with their help. We would like to express our sincere
appreciation to the staff of JSIPC for their kind response to
our questions.

Conclusion

We reviewed the JSE’s response to COVID-19 pandemic
from the end of March to June 2020. Through this review,
it seems that the organizational capability of JSE allowed to
respond to the COVID-19 pandemic with a sense of urgency.
In the second survey, the majority of JSE members indicated
that the Society’s recommendations were useful, so that we
believe that the members may have appreciated the Society’s
efforts. Meanwhile, we were able to collaborate with ASE
on the COVID-19 pandemic response, which was a valuable
experience for JSE. We will continue to monitor the current
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situation in Japan carefully and provide useful information
for laboratory staff to prevent COVID-19 pandemic.
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