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Resuscitation of the drowned person in the era of COVID-19 disease:
A common ground for recommendations, identification of research
needs and a global call to action
This position statement is presented on behalf of the International Drowning Researchers’ Alliance [IDRA], International
Life Saving Federation – Medical Committee [ILS-MC] and International Maritime Rescue Federation [IMRF]

PREAMBLE
The following recommendations were developed in February 2021 when it became clear that COVID-19 disease was a chronic
pandemic and that a combination of strict prevention measures was needed to reduce the transmission of the virus. Although
vaccination programmes are pending, the efficacy and availability of the vaccine is questionable as research is still ongoing.
Based on current knowledge and experiences, the second version of Resuscitation of the drowned person in the era of COVID19 disease: A common ground for recommendations, future strategies and a global call to action is aimed primarily to update
the guidance for international aquatic rescue organisations in the world. These recommendations supersede the first version published in May 2020.
Most countries are now in the third or fourth wave of the pandemic with large national and regional variation in the impact of
the virus, the measures to reduce its impact and their vaccination programs. These variations were considered in the development
of this document. Additional consideration was also given to the preventative initiatives, mitigation measures, and adaptive training programmes already undertaken by many aquatic rescue organisations. Many of these initiatives are only sustainable for the
short term and may be difficult to maintain if the pandemic continues at its current level beyond 2021. This document will first
summarize the prevention and mitigation measures to be taken in the short term and additionally address important issues to be
urgently considered by aquatic rescue organisations if the impact of the pandemic continues beyond 2021.

EXECUTIVE SUMMARY
This executive supersedes the May 2020 recommendations. It is advised to read the complete document for full details
and rationale. As new relevant information becomes available, the working group will assess the need for a revised
version. The most up to date version of the complete document, the Cardiopulmonary Resuscitation (CPR) algorithm,
and this summary document can always be found at http://idra.world/covid

Prevention of drowning
• Forbidding or reducing all water activities, in areas
and times where and when the burden of COVID-19
disease is high, is a reasonable consideration to reduce the number of people at risk of drowning, and
consequently the need to perform CPR under challenging circumstances..
• Drowning prevention and lifeguard programmes
should be updated to reflect the changes in resuscitation procedures due to COVID-19 emphasizing active prevention measures
• Drowning prevention and education programmes
should be aware of local public health advice and be
prepared to adapt them quickly.

• Consider innovative media strategies to spread drowning and COVID-19 prevention messages, such as
video messaging, social media and others.
Infection risk mitigation
• Profiling of users in aquatic facilities and natural waterways, and their level of adoption of protection
measures during the pandemic, may be a useful tool to
dynamically assess infection risk levels and signal the
need for the step-up of rescuer protection measures..
• Organisations are advised to develop methods for
screening patrons entering the facilities under their responsibility for potential COVID-19 signs and symptoms.

Click or scan QR code to access
the full text an the latest updates
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• Rescuers belonging to high-risk groups for developing
severe COVID-19 disease should not be assigned duties that include direct contact with people.
• Organisations should adhere to national guidelines regarding work absence and return-to-work safety standards for their rescuers.
• Organisations should advocate for rescuers to be
among the first to receive a vaccine and have priority
access to testing along with other first responders.
• Organisations should develop clear criteria regarding
the identification of when it is reasonable for rescuers
to not start resuscitation.
• It should be reminded that, although there is potential
for serious infection, the majority of infected individuals exhibit no or mild symptoms.

• Mouth-to-mouth ventilations by the rescuer(s) should
be avoided if possible. Providing ventilations without
any barrier device is considered a procedure that carries a high risk of SARS-CoV-2 transmission
• In the case where no PPE is available for rescuers,
family members should be encouraged to provide
mouth to mouth to people in respiratory/cardiac arrest.
• Further research is needed to understand if other techniques (such as supraglottic airway devices) can be
used for drowned persons and/or the aquatic environment.
Education and training programs
• Before implementation of the proposed resuscitation
techniques with equipment, rescuers should receive
appropriate training on their use and the underlying
new protocols.

Personal Protective Equipment (PPE)
• For all resuscitations, rescuers should wear gloves, a
face mask (ideally FFP2/3 or N95), and eye protection.
They should also conduct proper hygiene and decontamination procedures before, during and following
each intervention or personal contact.
• Organisations should ensure adequate PPE is available
and that staff are instructed how to safely apply and
remove the PPE.
• Organisations, scientists, and industry should partner
to develop improved equipment and PPE that meets
the specific requirements of the aquatic environment,
protecting rescuers in the COVID-19 era.
• Further research is needed to understand the efficacy
of PPE in the aquatic environment.
Resuscitation of drowned persons during COVID-19
era
• The preferred ventilation technique is with bag-filtermask ventilation when two trained rescuers are available.
• The COVID CPR algorithm provides more detail
about recognising which rescues present a higher risk
for infection spread, and when using CPR with ventilations versus compression-only is appropriate.
• Organisations should develop new protocols and provide additional training for resuscitation. Preferably,
these protocols should include bag-filter mask-ventilation or mouth-filter mask-ventilation with two persons, and/or passive oxygenation with a mask. Each
technique has advantages and disadvantages regarding
the required skill level, infection prevention, oxygen
delivery and costs for equipment and training.
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• Face-to-face training courses should be suspended in
areas with high disease burden or under quarantine.
• Principles of infection risk mitigation should still apply
once facilities and agencies resume training courses.
• Resuscitation techniques should be practised using
manikins and protective equipment, ensuring proper
decontamination and hygiene is observed at all moments of training.
• Training should be conducted in open or well-ventilated areas, which provide a lower risk of infection.
• Content that previously may not have been a focus of
training is now elevated in importance. This includes
many non-technical skills including keeping bystanders at a distance and wearing face masks, limiting
the number of persons involved in the resuscitation,
supervising the correct use of PPE of those involved
in the resuscitation, preventing team errors, improving
communication, replacing those who become fatigued
during resuscitation, and collecting/disposing of used
materials. All these skills contribute to the higher efficacy of CPR while keeping the rescuers as safe as possible
Organisations unable to meet recommendedguidance
• If unable to meet these recommendations, rescuers
should perform compression-only CPR while covering
the person’s mouth/nose with a face mask or cloth.
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Responsibilities of aquatic rescue organisations and
other ethical aspects
• Organisations and employers have an ethical obligation to act in the interest of the rescuer’s safety.
• Organisations should provide guidance and inform
staff of standard operational procedures.
• Organisations need to create awareness campaigns of
risk mitigation strategies, monitor the prevalence of
COVID-19 locally, create opportunities for training in
new resuscitation equipment/ techniques, and assess
each resuscitation attempt to evaluate the potential for
further improvements of the resuscitation of drowned
persons during the COVID-19 era.

Revision history:
- Version 1.0 (May 2020) Initial document release
- Version 1.1 (June 2020) Spanish version release
- Version 2.0 (June 2021) Updated document released.
Version 2.0 reflects the result of carefully monitoring the emerging evidence about this critical topic, and includes updates on the content of
all sections, incorporating key new references supporting the recommendations from the experts and additional clarification of some topics
after feedback from professionals on the field.
Graphic design and layout: Luis Miguel Pascual-Gómez, IDRA member.
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Introduction
The onset of the Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2) has led to a chronic pandemic of the COVID-19 disease. The virus spreads primarily through respiratory droplets, and to a lesser
extent by respiratory aerosols, followed by direct contact, and only theoretically by touching contaminated
surfaces (WHO, 2020a). Maintaining physical distance
from other people and measures to reduce the frequency and duration of interaction with other persons
are among the most important preventive public health
measures at this point in time (Lerner, 2020). This document provides guidance to aquatic rescue organisations and other aquatic organisations (called
‘organisations’ in this paper) about how to deal with
the resuscitation of drowned persons where it is not
possible to maintain distance.
Drowning is the process of experiencing respiratory
impairment from submersion/immersion in liquid (van
Beeck et al, 2005). Being a hypoxic event that occurs
in aquatic environments, in which rescuers, either professional or volunteers with a duty to respond, may be
present, the COVID-19 pandemic has confronted
aquatic lifesavers, lifeguards, and lifeboat crews
(called ‘rescuers’ in this paper), with a unique challenge (Barcala-Furelos et al, 2020a; IMRF 2020a).
Rescuers who are tasked with the duty and responsibility to respond to life-threatening emergencies such as
drowning, have an intrinsic motivation to help others
and are trained in resuscitation. Since January 2020,
the decision to provide resuscitation to a drowned person is not as straightforward as it was previously. Contact with a person while performing a resuscitation
may put a rescuer’s health and life at risk. The risk of
infection creates conflicting practical and ethical
dilemmas for rescuers and potentially may decrease
their willingness to perform drowning resuscitations
(Temsah et al., 2020a; Temsah et al., 2020b).
Unlike other injuries, survival from drowning is almost
exclusively determined at the scene and depends on
how quickly a person is removed from the water and
resuscitation is started. For drowning victims, the reversal of the hypoxic state by ventilating is the most effective measure (Payinda & Webber, 2020; Bierens,
2016; Bierens et al., 2020). However, in the setting of a
COVID-19 positive patient, administering ventilations
is likely to result in the transmission of the virus via
droplets or aerosols from the drowned person (WHO,
2014; WHO, 2020a; Couper et al, 2020; Rahmani et
al., 2020; Tobin et al., 2020).
In this complex and unpredictable situation, organisations must still perform rescues and drowning resuscitations. However, organisations have also the
paramount responsibility of establishing procedures
and practices to keep rescuers safe. The challenge is
finding the optimal balance between these two responsibilities.
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The recommendations in this document are provided to
assist these organisations and cover the topics of
drowning prevention, infection risk mitigation, personal protective equipment, training programmes, resuscitation (including a flow diagram), responsibilities
of organisations, advice for those organisations unable
to meet the recommendations, and ethical considerations. These recommendations are not designed to replace formal national recommendations and
regulations. Rather, they serve to supplement them
with more detailed information specific to drowning
resuscitation. Organisations are therefore strongly advised to contact their national resuscitation bodies to
obtain regular updates. Consultation with legal and
health authorities must be considered since new policies and procedures should include when to not start a
resuscitation if the risk to rescuers is greater than the
benefit of a fatal or neurologically devastating outcome
to the drowned victim.
At the same time, this document includes an urgent appeal to aquatic organisations to adapt and anticipate
fundamental new roles and responsibilities. This will
become increasingly important if the current pandemic
does not stop or in planning for the next pandemic,
whether airborne or not. A proactive approach and
more advanced care planning are needed to avoid rescuers becoming insecure or anxious about performing
their duties. (Alzaid et al., 2020; Pery et al., 2020; Perman et al., 2020; Temsah et al., 2020a) Without institutional support and guidance, rescuers might feel left
alone to make difficult decisions and act below their
standard of care. These new roles for rescue organisations include participating in the discussions regarding
the number of people and social distancing on beaches
and in other aquatic facilities, providing safe and effective training programmes and PPE, and developing
safe and effective resuscitation equipment and settings.

Accountability of the consensus process
The need for a COVID-19 specific position statement
was identified by the lifesaving community in early
2020. A survey was sent to all members of the International Drowning Researchers’ Alliance [IDRA], the International Life Saving Federation – Medical
Committee [ILS-MC], and nominated representatives
of the International Maritime Rescue Federation
[IMRF]. These three organisations represent major
global aquatic rescue networks and include members
from various income settings around the world and diverse backgrounds, including healthcare, research, policy development, education, programming, rescue,
lifesaving and lifeguarding. Members were asked to
comment or provide evidence for three areas:
• What regional and national protocols exist in their
country regarding resuscitation in the COVID-19 era
(with or without drowning specific recommendations)?
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• Is there a need for a COVID-19 specific protocol for
drowning resuscitation for rescuers? If so, what format should it take?
• What recommendations do they support that will optimise drowned person outcomes and minimise the
risk to rescuers during drowning resuscitation?
Members of IDRA, ILS-MC, and IMRF were contacted for their initial input. The individuals represented resuscitation councils and organisations from 17
different countries including Argentina, Australia, Belgium, Brazil, Canada, Denmark, Greece, Italy, Ireland,
New Zealand, Norway, Portugal, Spain, Sweden, The
Netherlands, the United Kingdom, and the United
States of America.
The collected responses were summarised and distributed to members of a working group drawn from
IDRA, ILS-MC, and IMRF. This group reviewed the
responses and identified eight elements for clarification
that would benefit rescuers worldwide. Those include:
prevention of drowning, infection risk mitigation, personal protective equipment, resuscitation of drowned
persons during COVID-19 era, long term perspective what if the world is not back to normal after 2021?, education and training programs, organisations unable to
meet recommended guidance, responsibilities of
aquatic rescue organisations and other ethical aspects.
For each element, the working group chose to highlight
three features:
• Recommendations for rescuers
• Interventions that are urgently required to improve
the safety of rescuers
• Data that is urgently needed to help inform best practices
A draft paper was created by the leading author and
distributed to the working group for feedback. An iterative review process was conducted and resulted in
three drafts. Each draft was distributed and feedback
solicited from members of the three global organisations, as well as additional drowning prevention organisations and individuals who wished to be involved
during this process. Feedback was assessed by the
working group and the final paper was prepared for
dissemination. Through these multiple rounds of comments, 56 individuals contributed to the final version of
these recommendations. Soon after the release of the
original version, the document and algorithm were
translated into Spanish (IDRA-ILS-IMRF, 2020).
Three months after the release of the first version, the
working group started seeking feedback from members
and members’ organisations regarding their protocols,
operational experiences and successes or barriers faced
during resuscitation. In parallel, a literature search for
relevant new information was conducted. In the meantime, both the IMRF and the ILS Medical Committee
organised online webinars where participants were able
to share experiences and reflect on lessons learnt from

their operational experiences during the COVID-19
pandemic (ILS, 2020; IMRF, 2020a).
During the process of consultation, the working group
increasingly realised the difficulty of obtaining consensus and obtaining evidence. The participants in the
process come from countries that significantly differ in
the way COVID-19 has burdened social life and the
way the rescue and health structures are organised and
impacted. Also, participants have been directly involved or not involved in the rescue and treatment of
patients infected with COVID-19, which makes their
personal perspectives vary more widely than before.
At the same time, despite the overwhelming literature
on COVID-19 during last year, there is very limited
(and even absence of) evidence concerning the issues
that are directly or indirectly relevant for the issue at
stake. Even more, when information is available, this
often is based on non-peer-reviewed (preprint) platforms, lay press interpretations of unquoted publications or social media. The writing group nevertheless
has attempted to use all relevant evidence available and
to integrate the diversity of opinions. Hence, this second version of the recommendations reflects the results
of the consultation process and literature analysis.

Recommendations
Prevention of drowning
While forbidding all water-related activities is a potential option to be considered to avoid the risk of people
drowning and neeing to be resuscitated, especially
when the burden of COVID-19 disease is high, it is not
practical for extended periods. Even in the short-term,
adherence may be low, particularly in natural waterways, unless strict restrictions are enforced.
Alternatively, when the measures to decrease the
number of drownings are intensified, it may be expected that the number of drowning resuscitations also
decreases. Organisations should become more active in
the initiation of national public awareness campaigns
to reduce drowning beyond their immediate fields of
activities and responsibilities at pools, beaches, and
natural waterways (Szpilman et al, 2014; Szpilman et
al, 2018). The World Health Organisation’s Global Report on Drowning and Preventing Drowning: An Implementation Guide is the authoritative,
evidence-based document that endorses this recommendation (WHO, 2017; WHO, 2014b). It also outlines other practical strategies for reducing drowning in
the high-, middle- and low-income countries.
Both the society at large and the individual rescuer will
also benefit from rigorous measures to reduce the
number of visitors and maintenance of social distance
on beaches and other aquatic facilities where rescuers
are present. There is a complex ethical dilemma when
rescuers, aware of the infection risk related to their
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tasks, have to potentially put their lives in danger on
overcrowded beaches, where visitors purposely ignore
the risk for their pleasure. The situation creates an even
bigger dilemma when a visitor on the overcrowded
beach needs to be resuscitated (Kulkarni et al, 2020).
On the other hand, increased use of unsupervised
aquatic facilities by adults and children may impact the
number and severity of aquatic incidents. A similar impact can be expected as a result of the decreased opportunity for swimming lessons and the potential
increased gap in supervision while many parents juggle
the demands of working from home while caring for
their children.
Video instructions, webinars, online water safety conferences and other innovative media communications
have proven to be instrumental to convey prevention
messages to the public that uses aquatic facilities. The
same communication means allow the organisations to
stay updated on knowledge, initiatives and trends relevant to the prevention of drowning (NDPA, 2020; Lifesaving Society, 2020; IMRF, 2020a; ILS, 2020).
A recent study from the Great Lakes in North America
has shown that drowning rates were significantly
higher during COVID-19 when compared to a similar
period pre-COVID (Houser et al., 2021).
Infection risk mitigation
Complete risk elimination is unrealistic in a rescue and
resuscitation situation. However, through risk mitigation, it is possible to reduce potential harms to the rescuer. (Couper 2020)
Mitigating the risk of infection in the resuscitation setting requires rescuers to attempt to identify drowned
persons who are known to be or suspected of being infected with COVID-19. Any drowned person should be
treated as potentially infectious if they (advised by
those with them) report a fever, have prolonged coughing, have changes in taste or smell, has returned a confirmed test, or when the drowned person’s family or
close contacts have COVID-19 signs or symptoms
(Chen et al., 2019; Zhou et al., 2020; Wang et al,
2020).
Rapid testing is now commonly available and some
drowned persons may have been recently tested negative. Unfortunately, it is unlikely that this information
will be available at the time of the resuscitation. It is
for this reason that organisations should strongly advocate for the implementation of a reliable screening
process for anyone entering their facilities. Screening
for symptoms is a low-cost mitigation strategy, that
should be part of a series of protective steps to minimise the likelihood of contact with a person with
COVID-19. However, due to the unknown proportion
of asymptomatic cases of COVID-19 in most communities, organisations should see this as a risk reduction
protocol, not as risk elimination (Gandhi et al., 2020;
Girum et al., 2020; Ren et al., 2020; Viswanathan et al.,
6

2020). An even more complex mitigation strategy for
persons with unknown COVID-19 infection status is to
decide when not to resuscitate if survival chances are
futile. A prolonged submersion time, prolonged time
before the start of resuscitation, and prolonged arrival
of advanced care are all poor prognostic factors (Quan
et al, 2016; Kieboom et al, 2015; Tipton, 2003; Tipton
and Golden, 2011; Yang 2020). Rescuers need to critically consider whether resuscitation efforts will have a
likely benefit before proceeding. Organisations must
define legally applicable guidelines indicating when resuscitation should not be started. In practice, the rescuers will ask for a specific length of time, which is
understandable.
However, in reality, the exact cut-off is unknown and
the decision on which submersion period is accepted to
abstain from resuscitation may also depend on resource
availability, political, cultural, and ethical arguments.
There are several publications that may be helpful to
guide recommendations on when the benefit of starting
a resuscitation does not outweigh the risk of harm to
the rescuers or the patient (Quan et al, 2016; Kieboom
et al, 2015; Tipton, 2003; Tipton and Golden, 2011;
Yang 2020; Koon et al, 2020; Olasveengen et al.,
2020).
If the rescuer decides to proceed with a resuscitation
attempt, it must be acknowledged that the potential to
become infected (and spread the virus) will always be
present. It is now clear that the majority of those infected with COVID-19 will only experience a mild disease course, and many will remain asymptomatic
(Nikolai et al, 2020; Ren et al., 2020). Nevertheless, it
is important to realise the morbidity and mortality of
the disease is greater in persons older than 60 years of
age and persons with one word comorbidities (Chen et
al, 2019; Zhou et al, 2020; Wang et al, 2020; Yang et
al, 2020; Wu et al, 2020; Liu et al, 2020; Kass et al,
2020). Organisations should avoid deploying their rescuers who are identified to belong to higher risk groups
on duties that may place them in direct contact with
other persons during resuscitation attempts. Additionally, during a resuscitation attempt, if EMS arrive onscene with a higher level of PPE and the likelihood of
aerosol generation procedures being performed increases (e.g., endotracheal intubation), rescuers with a
lower level of PPE should remove themselves from the
resuscitation area and safely decontaminate themselves
and their equipment.
Personal Protective Equipment (PPE)
The common rule of keeping a safe distance cannot be
applied in a resuscitation setting. Virus spread can
occur during any close contact. If direct contact with
the drowned person is necessary for resuscitation, personal protective equipment (PPE) should be used, with
at the minimum: gloves, face mask (preferably N95 or
FPP2/3), and eye protection (WHO, 2020b; Brooks and
Butler, 2021).
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In most countries, standards have been established regarding the face masks used by prehospital teams.
These standards can be used as reference (Pan American Health Organisation, 2020; Wong 2020). However,
globally there is no consensus on gloves and eye protection. These recommendations err on the side of caution and rescuer protection and therefore both are
recommended. Additionally, organisations need to have
protocols in place for safely decontaminating and disposing of PPE.
Where PPE is unavailable, organisations should consider using recommendations set out in the section entitled ‘Organisations unable to meet the recommended
guidance’.
Education and training programs
Due to the sudden onset and the rapid rate COVID-19
was spreading at the beginning of the pandemic, many
organisations did not have time to develop educational
alternatives. As a result, in many regions during 2020
there were no resuscitation programmes available for
aquatic rescuers. The effects of this are yet to be
known. However, there are concerns about the potential for a shortage of trained rescuers in the coming
months and a reduction in resuscitation skills.
As the pandemic progressed, some resuscitation programmes were adopted using novel methods to deliver
their content via online interfaces, while others continued traditional in-person methods. The best solution to
continue training safely likely combines both methods.
Each with its own recommendations for candidate
safety and optimal learning. It is recommended that all
organisations that provide resuscitation training undergo an educational programme review to determine
what components of their training can be offered online, versus what must be offered in person. This assessment will require a flexible mindset as the
traditional resuscitation teaching format is challenged,
but training must continue in some form.
In-person training has a higher risk for disease spread
and requires appropriate risk mitigation steps to conduct it safely. Foremost, organisations need to monitor
the local disease burden. Postponing or cancelling programmes in areas of high infection rates will often be
needed to follow local, mandatory lockdown rules.
However, organisations should also monitor community spread themselves and if high, be proactive in limiting their programmes for the safety of their
instructors and participants.
If the disease burden is not too high, and programmes
can go ahead in person, several risk mitigation steps
are recommended to limit potential disease spread:
• Wear a face mask (medical or non-medical) at all times
when not practising in-water techniques (Brooks and
Butler, 2021);

• Apply hand hygiene at the start and end of class as well
as before and after each interaction with a partner or
instructor;
• Use training bubbles within a class. Person-to-person
training is done with the same group of 2-3 persons for
the full length of the course to limit the mixing of participants. Practice resuscitation techniques with one
mannequin assigned to each training bubble (Baldi et
al, 2020b). If unable to do this, there should be mandatory thorough cleaning and decontamination of all
training equipment between users (Resuscitation
Council UK, 2020); and
• Training activities should occur outdoors (where
weather permits), and participants shall maintain physical distance and the instructor to participant ratio
should be limited to as low as possible (ERC, 2020b).
It is recommended that participants perform at least a
portion of their resuscitation practice in full PPE mandated or recommended by local regulations. There are
additional challenges performing resuscitation in PPE
and this allows participants to experience a real scenario. In some cases, it has been noted that using real
PPE has significantly impacted resuscitation performance (Donoghue et al, 2020). Additionally, it permits
exploration of what is achievable in the case of a real
resuscitation (Foong et al, 2020; Donoghue et al,
2020).
The above list of risk mitigation measures is not exhaustive and forms a foundation for simple activities
that make training programmes safer. Regarding the
training itself, online training has been promoted to reduce social gatherings and tighten movement restrictions. Examples are pre-recorded instruction sessions,
online interactive education, video chats or teleconferencing. Some organisations have adapted entire
courses online to provide distance learning for training
updates to their members (Zhang et al, 2020; Lim et al,
2020; Birkun et al, 2020). Online training has the
added benefit of participants being able to demonstrate
skills to instructors despite not being in the same location. Although candidates may not have access at home
to state-of-the-art mannequins or equipment, having individuals trained using modified or substitute equipment (e.g., a water jug with balloon lungs as a CPR
mannequin) versus not having anyone trained at all
needs to be balanced. For organisations that are unable
to produce or distribute new teaching material to be
used during online resuscitation training, there are
plenty of existing examples of resources online that
can be copied, or adapted if needed, and used to improve knowledge. So far, several organisations have
adapted their training activities and resources to face
COVID-19 restrictions. If further advice is needed, it is
recommended to contact the local resuscitation training
provider and national resuscitation council.
Like COVID-19 has forced us to reconsider how participants are trained, it also also has affected what is
being taught.
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New practical skills include safely putting on (donning) and taking off (doffing) personal protective
equipment, proper hand hygiene techniques and using
a two-rescuer Bag-Valve-Mask (BVM) with High-Efficiency Particulate Air (HEPA) filter technique. Content
that previously may not have been a focus of training is
also now elevated in importance. This includes many
non-technical skills such as calling the Emergency
Medical Service system (EMS), keeping bystanders at
a distance while taking care that they maintain social
distance and wear face masks, limiting the number of
persons involved in the resuscitation, supervising the
correct use of PPE of those involved in the resuscitation, preventing team errors, improving communication, replacing those who become fatigued during
resuscitation, and collecting/disposing of used materials (Pery et al, 2020; Freeman et al., 2021). All these
skills contribute to more effective CPR while keeping
the rescuers as safe as possible.
Ultimately, the decisions organisations make regarding
training will directly affect the safety of their rescuers.
The safety of the rescuer needs to be prioritised in all
training programmes and messaging. Adaptation of education and training programmes are among the most
urgent actions that can be undertaken at this moment.
(Olasveegeen et al, 2020; IMRF, 2020b) Regardless of
when the pandemic begins to slow down, as we have
learned from the past year, it is likely that education
and training programmes will not return to the preCOVID-19 structure quickly (if ever). As a result, organisations should begin to adopt new training
techniques and content sooner than later.
Resuscitation of the drowned persons during
COVID-19 era
National and international recommendations released
to advise how laypersons should perform resuscitation
while reducing the risk of virus exposure, state that
most persons are not to be ventilated. (Couper et al,
2020; Craig et al, 2020, ERC, 2020a) However, for
drowned persons, this would mean that the probability
of survival would likely be reduced significantly. As a
result, rescue organisations and the individual rescuers
will feel conflicted, as they weigh their duty to respond
against the need to try and keep themselves safe during
the rescue. It is clear that a new resuscitation strategy is
needed to ensure the risk of infection is reduced in the
COVID-19 era while at the same time not bluntly refusing to provide optimal resuscitation.
The COVIDCPRalgorithm (Figure 1) provides a detailed, step-by-step guide. It intends to provide a balance between the safety and the responsibility of the
rescuer to provide optimal treatment to the drowned
person.
There are several situations where ventilation during
drowning resuscitation are still to be considered best
practice. The first is where there is a low likelihood
8

that the person is infected (for example, facilities have
an adequate admission screening process, or there is a
low burden of disease in the community, or resuscitating represents a low risk to the rescuer - young age, no
medical comorbidities, appropriate PPE available). The
second is where a child has drowned. The assumption
at the beginning of the COVID-19 pandemic that children are less affected by the virus has been confirmed
(Swann et al, 2020; Zhang et al, 2020). And while it
has been suggested that it is not uncommon that
asymptomatic children are testing positive and seed
transmission (Cai et al, 2020), an abundant number of
studies continue to show that children contribute very
little to the overall spread of the disease (Bailey et al.,
2021; Castagnoli et al, 2020; CDC COVID-19 Response Team, 2020; Kim et al, 2020; Lu et al, 2020;
Ludvigsson et al, 2020; Mantovani et al., 2020; Milani
et al., 2021; Patel et al, 2020; Sola et al., 2021; Swann
et al., 2020; Viner et al., 2021). We agree with the International Liaison Committee on Resuscitation
(ILCOR) and European Resuscitation Council (ERC)
recommendations which advise performing ventilation
in children, as there is a high likelihood, they will benefit from resuscitation in settings that include respiratory support. (Couper et al, 2020; Van der Voorde et al,
2020; Morgan, 2020) The third situation is in cases
where a family member or close contact from the same
household as the drowned person is present, trained
and willing to provide ventilations. Due to the close
nature of their living situation, there is a high likelihood that infection spread between the contact and the
drowned person (if present) has already occurred, thus
resulting in minimal additional risk of infection to the
family member or close contact. This applies both to
adults and child casualties.
If the rescuer is proceeding with CPR (including ventilations) in adults, there is expert consensus from
ILCOR and other international guidelines, that rescuers
abandon the practice of mouth-to-mouth/nose ventilation or using a pocket mask without a HEPA filter.
(Couper et al, 2020; Van der Voorde et al, 2020) If the
minimum PPE (gloves, face mask and eye protection)
is not at hand, the assessment of the respiratory and
neurological status should be made from a 1.5 – 2 meters (6ft) distance and upwind (i.e., the rescuer should
place himself with the wind blowing on his back and
towards the drowned person, reducing the chance that
virus particles reach the rescuer), until PPE is sourced
and fitted. (Barcala-Furelos, 2020a; Mohrsen, 2020;
UKSAR, 2020; Zall Foundation, 2020)
In-water ventilations should not be attempted and instead, rescuers should focus on removal from the water
where PPE and first aid equipment can be used by
other rescuers if available.
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Resuscitation of the drowning person in the era of COVID-19
VentilationsofthedrownedpersonduringCOVID-19
era.
How and under what circumstances ventilations should
be provided is likely to be the most difficult and controversial element of these recommendations. Several
interim documents have been published about performing CPR during this time. All of them, like this document, are based on expert opinions or consensus,
(APLS Australia, 2020; Edelson et al, 2020; ERC,
2020a; Morgan et al, 2020; Perkins et al, 2020; Temsah
et al 2020c; Nolan et al, 2020; Singh et al, 2020)
Until the first version of this document was published,
there were no guidelines or policies established that
balanced quality resuscitation and safety in drowning
resuscitation. Expert recommendations regarding ventilation, based on the consensus process described
above, list three techniques. Each technique is characterised by the manual skills required, the amount of
oxygen delivered, the risk of infection (Judson et al,
2019; Singh et al, 2020) and is summarised in Figure 2.
The classifications in the figure are relative to the other
techniques.
Also, this figure assumes that supplemental oxygen is
added to each technique. Both bag-valve-mask and
mouth-to-mask can be performed without supplemental
oxygen, but oxygen delivery will be lower as a result.
Since filters can easily obstruct due to water and foam,
several filters should be available with each mask and
be replaced frequently during an intervention when

needed. Replacing a filter can increase virus spread so
aquatic organisations should establish procedures and
inform their rescuers how to replace filters as safe as
possible.
1.Two-RescuerBag-Mask-VentilationswithHEPA
filter(BVM)
This technique provides adequate ventilation and presents a low risk of infecting the rescuers who wear PPE.
One rescuer maintains a two-handed tight seal throughout ventilation and compressions to minimise expulsion of viral particles, while the second rescuer does
the chest compressions and then pauses to squeeze the
bag. To further reduce the expulsion of the virus, a
HEPA filter for single use is attached to the bag-mask
device. It is preferable to perform this technique with
supplemental oxygen, but it can be done without. The
correct and efficient performance of this technique is
difficult to learn and requires regular practice to maintain the skills. Most of all, the technique is only effective when there is a good seal between the mask and
face of the victim. It is essential not only to perform effective ventilation but also to minimize the spreading
of exhaled air from the victim (Figure 3).
This technique can only be advised when both rescuers
are regularly trained and competent in using it. The
cost of introducing this technique is high.

Figure 2 – Example of characteristics for each recommended ventilation method with supplemental oxygen.
© IDRA- ILS - IMRF - Updated: June 2021. Can be reproduced by expressly citing the source
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Most of all, the training costs are high when an organisation has to implement and institutionalise the training. Costs of equipment will be appreciated differently
for each organisation.

A

2.Mouth-to-maskwithHEPAfilter
Mouth to mask ventilation is a familiar technique,
learned by most rescuers around the world. When supplemented with a HEPA filter, this technique provides
adequate ventilation but probably has a higher risk of
infection for rescuers than bag-mask ventilation, even
when using PPE. This procedure does not decrease the
risk of disease transmission as effectively as a BVM
due to the closer proximity to the person’s airway during the ventilation.
During this technique, the head of the rescuer should
be far from the victims’ face and facing upwind. It is
strongly advised that this technique is applied by two
rescuers, with one maintaining the tight seal during
ventilation and compressions with two hands. If the
procedure is being undertaken by just one rescuer, tight
head strap should be used to maintain a sufficiently
tight and fixed seal during compressions. A twohanded technique is used throughout ventilation to
minimise the dispersion of viral particles. It is preferable to perform this technique with supplemental oxygen, but it can be done without. This technique is only
advised when the rescuer or rescuers are regularly
trained and competent, ensuring a good seal and open
airways. Additional equipment and training costs are
high, although lower than for BVM because most organisations already are familiar with the technique and
the training is institutionalised.

B

3.PassiveOxygenation(PO)

C

This technique can only be used when oxygen is available. A mask is tightly strapped to the face and supplemental oxygen is provided allowing for passive
diffusion oxygenation while cardiac compressions are
performed. In this method, there is no active ventilation. The maintenance of an open airway is important
and can be achieved using the jaw thrust or head tilt
techniques. Although this technique is much less effective and studies are mixed on its ability to actually
supply enough oxygen to casualties, the expert consensus agreed to keep it in these recommendations due to
its simplicity. (McDannold et al, 2018)
4.Othertechniques
Figure 3: Demonstration of safer ventilation methods
A – mouth-to-mask, jaw-thrust method
B – mouth-to-mask, head-tilt/chin-lift method
C – BVM with HEPA ﬁlter].
(Images provided by Leonardo Manino)
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Other techniques may be considered when they were
common practice in an organisation before the
COVID-19.
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The anticipated setting of resuscitation should be organised in such a way that, under common circumstances, a setting with single person CPR does not
occur and that teams of two rescuers are always available to resuscitate a drowned person. Although CPR
with three persons (maintaining mask; squeezing bag;
compression) may be more effective than with two persons (maintaining mask; squeezing bag and alternating
compression), the principle of reducing the number of
people prevails. Once EMS are on-scene with a higher
level of PPE and the likelihood of aerosol generating
procedures (e.g.: tracheal intubation) being performed
increases, rescuers with a lower level of PPE should remove themselves from the resuscitation and safely decontaminate themselves and their equipment.
The feedback from experts demonstrated that there is a
wide variety of opinions regarding procedures (i.e.,
compressions and ventilations) that have a high risk of
aerosol generation but by using the risk mitigation,
PPE and resuscitation recommendations, there is a
lower risk of infection to rescuers overall. (Bierens et
al, 1996; Irons et al, 2020; Perman et al, 2020; Pery et
al, 2020) In other words, the challenge resides in how
to balance the risk that a rescuer loses his life and the
benefit that the life of a drowned person is saved.
Only if there is no PPE, no household members willing
and trained to do ventilations, or there is a high risk
that the person may be infected, compression-only
CPR is recommended. This procedure is described in
detail in the ILCOR recommendations regarding
COVID-19 infection risk and resuscitation. (Couper et
al, 2020) Compression-only CPR probably results in a
better outcome for the drowned person than no resuscitation attempt at all and to wait for EMS to arrive.
(Tran et al, 2012; Nervtag et al, 2020) There is limited
evidence for aerosol or droplet spreading during chest

Figure 4 – Demonstration of the use of surgical mask while
using the ventilation method mouth-to-mask with jawthrust method and HEPA ﬁlter. (Image provided by Theo
van der Linden. A video can be seen at IDRA Website)

compressions or the attachment of an automated external defibrillator (AED). (Tran 2012; Couper 2020; Ott
2020)
Following any resuscitation attempt, rescuers should
respect local health authority recommendations regarding screening after a potential exposure to COVID-19,
and should apply the correct disposal of PPE and other
potentially contaminated material.
Organisations should critically evaluate the advantages
and disadvantages of all options available, make decisions and execute the practical changes that are needed
for effective and safe resuscitations in their particular
context, always keeping in mind the casualty’s chance
of survival. For example, if organisations decide to implement BVM ventilation, equipment needs to be purchased and maintained, and rescuers trained and
re-trained frequently.
Long term perspective – what if the world is not
back to normal after 2021?

With the long-term course of the pandemic remaining
unpredictable, two potential scenarios need to be considered. Organisations need to prepare to make important strategic decisions in a dilemma with huge
consequences and unknown variables.
The first scenario is that the situation will return to normal within a short period and that the currently implemented adaptations, for the time being, are sufficient
for the safety of the rescuer and effective for the
drowned person. The second scenario is that the situation will be long lasting, or even permanent, and that
the current adaptations are considered a reasonable alternative, but not optimal, for both rescuer and casualty
in the long run.
Currently, there is no monitoring of the impact on resuscitation of drowned persons and the potential
heightened infection rate of rescuers (Baldi et al,
2020a). Registration of each drowning resuscitation attempt would facilitate the evaluation of the policies in
place. It would certainly be helpful when these data are
collected to better understand what can remain the
same and what needs to be adapted. Investigations examining rescuers and their subsequent infection and
health status will help predict the risk they take on by
responding to aquatic emergencies. It is also important
that studies investigate the impact of COVID-19 on
rescuer’s willingness to perform rescues and resuscitative interventions.
Organisations should recognise that their feedback and
increased engagement with industry and scientific sectors is crucial for the swift development of modifications and innovations to equipment and procedures.
These include the development and assessment of fullface masks, oxygen deliver
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y systems and viral filters for aquatic environments.
Further research is needed to understand the effectiveness of PPE in the aquatic environment as well, where
there is often water, wind and sand that competes with
their applicability.
There have been potentially interesting proposals for
transparent, plastic full-body covers with integrated
HEPA filters that would act as a barrier for virus spread
and significantly reduce the time to start CPR without
changing the quality of CPR and without having to put
on a full protective gown (Barcala-Furelos et al, 2020b;
Allen et al, 2020; Barcala-Furelos et al, 2021). Other
suggestions are the introduction of laryngeal masks
(Scapigliati et al, 2020; Ott et al, 2020; Adelborg et al,
2014; Nørkjær et al, 2020; Ryan et al, 2021), and video
laryngoscopy to the resuscitation equipment (Morgan
et al, 2020; Jost et al, 2020) and use of external mechanical chest compression devices (Craig et al., 2020;
DeFilippis et al, 2020; Malysz et al., 2020a; Malysz et
al., 2020b). Depending on the future impact and duration of the COVID-19 pandemic, the currently considered advantages and disadvantages of the
old-fashioned, traditional and newly developed techniques may significantly change. Studies on the feasibility and acceptance of new devices would be
beneficial to organisations in evaluating their implementation, as well as for the risk-benefit and cost-benefit analysis and the outcomes from using these devices.
When PPE, resuscitation device, equipment, resuscitation techniques or on-scene organisation needs to be
adapted, training programmes need to be developed.
Because drowning resuscitation often occurs under extreme and complex circumstances, high fidelity simulation should be promoted (Seesink et al, 2020, Lim et al,
2020). Only after careful planning, considering the duration of the training programmes, the use of new devices or techniques can be safely implemented.
Responsibilities of organisations and ethical considerations
It should not be on the individual rescuer to decide to
do ventilations or not at the time of the rescue. This
places undue stress on a rescuer during a critical intervention. Instead, organisations should frequently assess
the local situation and make a recommendation for
their rescuers, revisiting it as needed. Importantly, any
rescuer who feels not to be able to safely provide ventilation should not be penalised for doing compressiononly CPR. Organisations have a proud tradition of
taking care of the safety of their rescuers, training them
to recognise, prevent, respond and manage personal
risks in the aquatic environment.
There always have been situations where rescuers have
accepted a certain degree of risk when persons are in a
life-threatening situation. However, the risk landscape
surrounding COVID-19 is much more difficult to assess, and the risk and health effects of infection are
12

also difficult to predict. This results in an ethical
dilemma for both the organisations and the rescuers
each time a decision must be made about whether to attempt to save a life at the potential cost of the health of
the rescuers themselves, their families, and colleagues.
(Kramer et al, 2020; Defilippis et al, 2020, Kulkarni et
al, 2020)
In particular, organisations should adhere to national
recommendations regarding not attending work, selfisolating and return-to-work timelines, when rescuers
become ill. Where no national policy exists, rescuers
who are symptomatic should not attend work, should
be quarantined and tested if exposed via co-workers or
the public, and should adhere to a symptom-free period
before returning to duty. (WHO, 2020b) The specific
recommendations for testing and quarantine periods
before returning to work are country-specific.
Infection spread is expected to become less prevalent
in the future when rescuers have been vaccinated or
have become immune due to a previous infection, although the existence and duration of this immunity are
currently unknown. Meanwhile, organisations should
provide their staff with PPE and protocols for its use
during interventions. Organisations should strongly advocate that their rescuers be among the first to be
tested and vaccinated as soon as it becomes available,
as is the case with other first responders and health
care workers.
The COVID-19 pandemic places the responsibilities of
organisations and the ethical aspects of the resuscitation of a drowned person in a new and challenging perspective. It is the responsibility of organisations to
reduce, as much as possible, the negative impact of
COVID-19 resuscitations for both the drowned person
and the rescuers involved. It is paramount to support
the rescuer when confronted with a drowning resuscitation situation. This can be achieved by clear recommendations, educational campaigns aimed at the
prevention and mitigation of infection spread, monitoring of the prevalence of COVID-19, debriefing and
post-resuscitation follow-up, including psychological
consequences and monitoring. Enhancing the awareness of the impact of COVID-19 on resuscitation situations and the implementation of the advice listed in this
document should be among the highest priorities of the
organisations involved.
Organisations unable to meet the recommended
guidance
Some organisations may face difficulties in introducing
the recommended prevention and mitigation measures
or obtaining the recommended training and equipment
outlined in these recommendations (Crook et al, 2020).
Prevention of drowning is the most impactful and costeffective measure to reduce the risk to both the patient
and the rescuer, independent of COVID-19.
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In the context of COVID-19, this document may serve
as a guide to local leadership on the importance of increasing prevention efforts as a way to reduce the burden of implementing modified rescue and resuscitation
protocols.
A universal barrier faced by many organisations and
individuals is obtaining adequate types of PPE and
other recommended equipment. This has delayed the
training necessary to get comfortable with the safe and
effective use of this
In areas where the risk of infection is high, when there
is no access to PPE for the rescuer, and no family
members are available or prepared to provide ventilations, it is recommended that resuscitation manoeuvres
for adults proceed without ventilation. In such circumstances, organisations may consider adopting the
ILCOR recommendations for laypersons, which recommend using a mask or cloth to cover the face of the
drowned person while undertaking compression-only
CPR and waiting for the EMS to arrive. (Couper et al,
2020). However, we reiterate that compression-only
CPR or ventilation by untrained responders will likely
decrease the chance of a successful outcome for the
drowned person.
An additional challenge in resource deficit settings is
the limitation of PPE or lack of a well-functioning
EMS and health system once the drowned person has
been successfully resuscitated on the scene. Organisations and groups must be aware of the resources from
their own facility to emergency medical services, to the
nearest medical centre, and on to the large urban hospitals. Organising a strong chain of survival between the
aquatic facility and the hospital is of utmost importance when there may be a disparity in the availability
of equipment.

Conclusion
COVID-19 disease places common drowning resuscitation procedures into a different perspective. Adapted
and alternative procedures are being implemented but
have not yet been tested or validated for applicability
in the wide variety of drowning resuscitation settings
around the world. (Jost et al, 2020)
The goal of these recommendations is to empower and
provide guidance and support to organisations concerning the resuscitation of drowned persons in the
COVID-19 era. Suggestions for the implementation of
several new initiatives for the benefit of both the
drowned person and the rescuers have been formulated. In some drowning resuscitation settings, the recommendations can be easily implemented. In other
settings, there will be national recommendations or
laws that overrule these recommendations – organisations should always adhere to their countries’ guidance.
It should be recognised that many settings will deserve
urgent improvisation or decision making beyond or in
conflict with these recommendations. This may be either in the interest of the drowned person, the aquatic
rescuer, the aquatic organisation or the society at large.
The dilemma between maintaining an optimal resuscitation with ventilation and minimizing the risk of infection of the rescuer can be solved partly providing
information about the risk of infection, and measures
that avoid or mitigate the risk, while still permitting adequate CPR. Organisations and rescuers must be aware
that, more than ever, there is not a one-size-fits-all solution for all drowning resuscitation situations.
Although there is some increase of understanding of
the public health and clinical health aspects of the
COVID-19, there is hardly any information related to
resuscitation in drowning settings. It is of urgent importance that the global community of organisations
bring to the attention of their local, regional and national administrations, as well as industry partners, the
issues of the COVID-19 which place their rescuers in
such a critical position, and of the need for consideration when developing legal and public health policies
and relevant personal protective equipment. More information needs to become available to further inform
the evidence-basis of these recommendations.
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Física de Catalunya (INEFC), Universitat de Barcelona
- Greek Lifesaving Sports Association
- Health Research Institute of Santiago de Compostela
(IDIS), University Hospital of Santiago de Compostela CHUS
- Instituto de Socorros a Náufragos
- International Surf Lifesaving Association
- Instituto di Anestesia e Rianimazione, Università Cattolica del S. Cuore
- Lifeguards without borders
- Monash Health
- REMOSS Research Group, University of Vigo
- Research Group Emergency and Disaster Medicine VU
Brussel
- Royal Dutch Lifeboat Institution
- Royal Dutch Lifesaving Association
- Royal Life Saving Society Australia
- Royal Life Saving Society Commonwealth
- Royal National Lifeboat Institution
- SOBRASA – Sociedade Brasileira de Salvamento
Aquático
- Surfing Medicine International
- Surf Life Saving Australia
- Surf Life Saving New Zealand
- Swiss Lifesaving Federation SLRG
- United States Lifesaving Association
- University of Newcastle Australia
- Water Safety Ireland
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