S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



LETTER TO THE EDITOR

Controversies on the Stethoscope
During COVID-19: A Necessary Tool or

Check for
updates

an Unnecessary Evil?

INTRODUCTION
(44 S tethoscope” though a listening device actu-
ally means “look into thorax”. It has been
over 200 years since Laennec first described
his work on auscultation and the stethoscope gradually
gained popularity in the practice of medicine.’ Nowadays
it would be rare to see a physician or a physician in train-
ing without a stethoscope during patient care. The
stethoscope is also commonly used by other healthcare
professionals, including nurses and respiratory thera-
pists. Stethoscopes have become so commonplace with
clinicians that their presence seems to have an impact
on the patient’s perception of trust.?

Auscultation with the stethoscope requires minimal
cooperation on the part of the patient, it is cost effective
and can be repeated as often as necessary.> The most
common uses of the stethoscope include auscultation of
cardiac sounds, lung sounds and bowel sounds. Despite
such common use, diagnostic accuracy of the stetho-
scope is limited.*® Over the past few years, there have
been many studies raising red flags about stethoscopes
as possible vectors of infections. The question often
raised is “In 21st century, does the benefit of the stetho-
scope still outweigh the risk?” The current pandemic of
COVID-19 makes this question even more relevant.

WHAT IS THE RISK OF STETHOSCOPE
CONTAMINATION DURING PATIENT
EXAMINATION?

Contamination of the stethoscope is significant even
after a single physical exam of the patient.® The most
common area at risk of contamination is the diaphragm
of the stethoscope. In a study examining hospital physi-
cian’s stethoscopes, a large percentage were found to
have bacterial contamination.” The most common organ-
isms isolated were from skin flora.® In one study examin-
ing 40 random stethoscopes for bacteria, the mean
(£SE) number of total colony-forming units was 158 + 33
per diaphragm and 289 4+ 54 per rim.° In another review
paper describing six studies, all had mean levels of
stethoscope contamination in excess of French normali-
zation standard for cleanliness (which equates to <20
colony-forming units per membrane). Potentially patho-
genic organisms including staphylococcus aureus, pseu-
domonas aeruginosa, enterococci and clostridium
difficile have been recovered from contaminated stetho-
scopes as well.'®

Though multiple studies are available on bacterial
contamination of the stethoscope, the studies on viral
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contamination are limited, likely due to the complex and
expensive methods of virus detection. In a study where
respiratory secretions of respiratory syncytial virus (RSV)
were inoculated on the stethoscope, it confirmed the
ability of a virus to survive on the stethoscope surface and
advised on routine cleaning of the stethoscope.'’ The
severe fever with thrombocytopenia syndrome (SFTS)
virus, causing an emerging fatal viral hemorrhagic fever in
East Asia, has also been recovered from stethoscopes
which came in contact with patients diagnosed with
SFTS."? Based on available studies, it seems that viruses
are as likely to contaminate stethoscopes as bacteria.

HOW GOOD ARE CLINICIANS AT CLEANING
THEIR STETHOSCOPES?

Many studies have indicated that physician practices
are variable in cleaning of the stethoscope and overall
minimal.”®'* In one study when medical students were
asked about their stethoscope cleaning practices,
22.4% students reported never cleaning their stetho-
scopes and only 3.9% reported cleaning their stetho-
scopes after every patient encounter.’® Another study
showed similar findings and suggested implementing a
stethoscope cleaning practice curriculum for medical
students.'® It is clear that clinicians are not very good at
cleaning their stethoscopes.

WHAT IS THE RISK OF INFECTION
TRANSMISSION FROM A CONTAMINATED
STETHOSCOPE?

Despite multiple studies showing the risk of stetho-
scope contamination with microorganisms, its role on
cross transmission of infection has not been shown con-
clusively.10 However, it has been shown that microor-
ganisms on stethoscope surfaces can be transferred to
other surfaces they touch.® Some have advised that
stethoscopes be considered a source for potential pre-
ventable nosocomial colonization and infection.'”
Though never studied rigorously, like any contaminated
surface, the stethoscope likely carries microorganisms
and transmits infections.

WHAT ARE THE EFFECTIVE WAYS OF
CLEANING THE STETHOSCOPE?

There are many disinfectants mentioned in the litera-
ture for cleaning the stethoscope. A systematic review
performed by Napolitani et al. categorized studies into
two methods. Chemical methods including disinfection
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with 90% ethanol, chlorhexidine, liquid, gel or foam for-
mulations of alcohol-based disinfectants and alcohol-
soaked wipes. Physical methods included the use of
UVC-LED devices and stethoscopes with antibacterial
copper surfaces. Both methods were able to provide
effective bacterial decontamination.’® Hydrogen perox-
ide wipes are also widely available in the hospital and
described as being effective in cleaning the stetho-
scope."? In another study involving stethoscopes used in
the intensive care unit (ICU), standardized 60-second
cleaning with a hydrogen peroxide wipe decreased con-
tamination of half the stethoscopes to the level of a
brand-new clean stethoscope, while the rest still had
considerable reductions in the total amount of bacteria.*°
One of the major stethoscope manufacturer’s website
advice cleaning the stethoscope with alcohol wipes,
70% isopropyl alcohol or 2% bleach solution (risk of tub-
ing discoloration). They advise against use of hand sani-
tizer for the stethoscope cleaning or dipping of the
stethoscope in any solution.?" In today’s healthcare envi-
ronment, alcohol-based wipes or hydrogen peroxide
wipes are likely the most practical tools to clean the
stethoscope.

WHY IS IT IMPORTANT TO DISCUSS THE
STETHOSCOPE DURING COVID-19?

The current pandemic of coronavirus disease 2019
(COVID-19) is caused by SARS-CoV-2 virus. At the time
of this writing it has already infected over 7 million
patients across 188 countries.?® It has been shown that
SARS-CoV-2 can survive on steel and plastic surfaces
for 72 hours or more.”® There have been arguments
about the stethoscope as a minimally useful tool and
potentially a disease spreading vector during the pan-
demic.

Most clinicians would remember times when auscul-
tation of the lungs changed clinical management. But it
is hard to argue in favor of routine lung auscultation in
hospitalized patients, as usually it does not change
patient management. The risks associated with stetho-
scope contamination need serious consideration, espe-
cially during the current pandemic.

At this point, it is difficult to answer if the stethoscope
is a necessary tool or an unnecessary evil during the
COVID-19 pandemic, but removing it altogether from the
care of patients with COVID-19 does not seem practical.
Following are some basic guiding principles that we use
at our institute:

'y

. Restrict auscultation to limited providers.

2. Allow and encourage providers (including bedside
nurses and respiratory therapists) to avoid auscultation
if they feel likelihood of changing management is small
and advise to rely on other clinical signs/symptoms.

3. Advise against use of personal stethoscopes.

4. Use disposable isolation stethoscope.

5. Cleaning of isolation stethoscope after patient aus-
cultation with predefined stethoscope cleaning pro-
tocols (hydrogen peroxide wipes or alcohol wipes
for 60 s).

6. Use bedside ultrasound periodically for pulmonary
evaluation where expertise and technology are avail-
able and follow institutional cleaning protocols.

Point of care ultrasound (POCUS) can be a very use-
ful technology that provides more answers than the
stethoscope, but it is not immune to contamination with
infectious agents. In a 2016 article titled “Is lung ultra-
sound the stethoscope of the new millennium? Definitely
yes”, Copetti highlighted several advantages of lung
ultrasound compared with the stethoscope.?* Despite
advantages of bedside ultrasound over the stethoscope,
availability of equipment and trained clinicians are bar-
riers to widespread use of bedside ultrasound.?®

Based on current literature, there is a valid argument
that routine auscultation with personal stethoscopes
have risks that may be heightened during the current
pandemic. We have addressed these concerns with the
six recommendations above and invite others to con-
sider implementing them at their institutions as they look
at routine use of personal stethoscopes during the
COVID-19 pandemic.
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