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Abstract

IMPORTANCE Resuscitation is a niche example of how the COVID-19 pandemic has affected society
in the long term. Those trained in cardiopulmonary resuscitation (CPR) face the dilemma that
attempting to save a life may result in their own harm. This is most of all a problem for drowning,
where hypoxia is the cause of cardiac arrest and ventilation is the essential first step in reversing the
situation.

OBJECTIVE To develop recommendations for water rescue organizations in providing their rescuers
with safe drowning resuscitation procedures during the COVID-19 pandemic.

EVIDENCE REVIEW Two consecutive modified Delphi procedures involving 56 participants from 17
countries with expertise in drowning prevention research, resuscitation, and programming were
performed from March 28, 2020, to March 29, 2021. In parallel, PubMed and Google Scholar were
searched to identify new emerging evidence relevant to each core element, acknowledge previous
studies relevant in the new context, and identify knowledge gaps.

FINDINGS Seven core elements, each with their own specific recommendations, were identified in
the initial consensus procedure and were grouped into 4 categories: (1) prevention and mitigation of
the risks of becoming infected, (2) resuscitation of drowned persons during the COVID-19 pandemic,
(3) organizational responsibilities, and (4) organizations unable to meet the recommended
guidelines. The common measures of infection risk mitigation, personal protective equipment, and
vaccination are the base of the recommendations. Measures to increase drowning prevention efforts
reduce the root cause of the dilemma. Additional infection risk mitigation measures include
screening all people entering aquatic facilities, defining criteria for futile resuscitation, and avoiding
contact with drowned persons by rescuers with a high-risk profile. Ventilation techniques must
balance required skill level, oxygen delivery, infection risk, and costs of equipment and training.
Bag-mask ventilation with a high-efficiency particulate air filter by 2 trained rescuers is advised. Major
implications for the methods, facilities, and environment of CPR training have been identified,
including nonpractical skills to avoid being infected or to infect others. Most of all, the organization is
responsible for informing their members about the impact of the COVID-19 pandemic and taking
measures that maximize rescuer safety. Research is urgently needed to better understand, develop,
and implement strategies to reduce infection transmission during drowning resuscitation.

CONCLUSIONS AND RELEVANCE This consensus document provides an overview of
recommendations for water rescue organizations to improve the safety of their rescuers during the
COVID-19 pandemic and balances the competing interests between a potentially lifesaving
intervention and risk to the rescuer. The consensus-based recommendations can also serve as an
example for other volunteer organizations and altruistic laypeople who may provide resuscitation.
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Key Points
Question How can water rescuers

provide cardiopulmonary resuscitation

to a drowned person while minimizing

risk of infection in the COVID-19

pandemic?

Findings In this consensus statement, a

cohort of 56 subject matter experts and

professional society leaders conducted

2 consecutive modified Delphi

procedures and identified 7 core

elements, grouped in 4 categories, each

with their own specific

recommendations. The panel agreed

that during challenging times, drowning

prevention efforts should be prioritized;

several ventilation techniques were

advised and ranked in terms of skill level,

oxygen delivery, and infection risk.

Meaning The expert panel identified

key core elements and created

guidelines to support water rescue

organizations in guiding their rescuers

during drowning resuscitation in the

COVID-19 pandemic.
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Introduction

The COVID-19 pandemic has had a substantial effect on health care workers since January 2020.
Much discussion has occurred around improving their physical and psychological safety during these
unprecedented times. However, out-of-hospital first responders and other laypeople with a duty to
respond to medical emergencies (such as water rescuers or lifeguards) have faced similar practical
and ethical challenges.1,2 This issue has not received the attention it deserves.

Owing to the airborne threat of COVID-19, many resuscitation councils have advised against
ventilation for lay rescuers.3-11 However, evidence suggests that drowning individuals have better
outcomes after resuscitation that incorporates ventilation compared with compression-only CPR.12

Water rescuers prepared to perform ventilation in the interest of the drowned individual are
therefore at greater risk of infection and must balance the best interest of a drowning person against
protecting their own health and that of others.

In March 2020, water rescue organizations identified the urgent need for a position statement
that clarified the dangers and opportunities for first responders performing out-of-hospital
resuscitation of a drowned person. The resulting consensus statement highlights several novel
aspects and consequences of the COVID-19 pandemic for water rescue organizations. Further, the
process undertaken to develop this consensus statement may also serve as a model for how other
volunteer organizations can collaborate to create industry-specific recommendations during a crisis
rapidly, namely concerning medical interventions that are a common part of their activities.

Methods

This consensus statement is based on 2 consecutive rounds of development. The first version was
developed from March 28 to May 29, 2020; the second version, from November 11, 2020, to May 31,
2021. The reporting of the consensus-oriented methodology has followed the framework of the
Revised Standards for Quality Improvement Reporting Excellence (SQUIRE 2.0) reporting guideline
where appropriate and necessary. A flowchart of the process is presented in the eFigure in the
Supplement.

In March 2020, after recognizing the potentially devastating consequences of an airborne virus
for the resuscitation of drowned person, a working group was formed. The group consisted of 6
nominated representatives from the International Drowning Researchers’ Alliance, the International
Life Saving Federation, and the International Maritime Rescue Federation. Together these
membership organizations represent 267 water rescue organizations and 81 drowning prevention
researchers. The working group’s first step was to assemble a group of participants who would
represent global input of existing experiences and practices with drowning resuscitation during the
COVID-19 pandemic and who were able to assess the acceptance and practical implications of the
recommendations that were expected to arise from this project. When participants had formal
positions within related organizations, it was expected that they also included the organization’s
viewpoints in their input and would inform the organization about the outcomes.

In April 2020, the working group circulated an electronic survey to a representative and
international sample of available expertise within the 3 organizations to initiate the development of
specific recommendations. Participants from Argentina, Australia, Belgium, Brazil, Canada, Denmark,
Greece, Ireland, Italy, the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, the UK, and
the US were asked to share whether and how their local pre-COVID resuscitation guidelines had been
adapted owing to the pandemic, to share their experiences implementing these adaptations, and to
share suggestions on how water rescuers could mitigate coronavirus infection while having the
responsibility to resuscitate a drowned person (eFigure in the Supplement). Although the rescue of a
drowned person from the water often precedes resuscitation, it was decided at the beginning of the
consensus process to exclude the rescue component to allow for a narrow, distinct, and palatable
focus. The survey answers were aggregated, analyzed, and categorized by the working group into 7
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core elements: prevention of drowning, infection risk mitigation, personal protective equipment
(PPE), resuscitation techniques of drowned people, education and training, organizations unable to
meet recommended guidelines, and responsibilities and ethical aspects of water rescue
organizations.

Although most participants held operational roles and had experience in rescue or prehospital
medicine, we considered that an additional literature search would complement their input and
strengthen the recommendations. For this reason, extended, repeated, explorative, narrative
searches were conducted during the process via PubMed and Google Scholar to identify new
emerging evidence relevant to each core element, acknowledge previous studies relevant in the new
context, and identify knowledge gaps. The search terms included COVID-19 and resuscitation and/or
drowning and MeSH terms COVID-19 and resuscitation. Forward and backward citation searches of
relevant publications were also conducted.

Despite the rapidly emerging knowledge regarding COVID-19, and although these publications
provided data on the impact of COVID-19 on the education, organization, logistics, patient
characteristics, and outcomes of resuscitation, hardly any evidence relevant for this consensus
statement could be found. If identified as relevant, evidence was integrated into the
recommendations. Most publications were at a very low or low level of evidence as expert opinion,
consisting of descriptive case series with no controls, or historical case-control studies. No study
reported about the effects of an intervention. Only 31 relevant references were identified in this
initial process. The scarce results from the literature review were combined with the feedback from
the survey to develop a set of initial recommendations. These, along with associated rationales,
formed the initial consensus statement draft.

From May 2020 onward, this draft was circulated back to the participants for 3 iterative rounds
of consultations via an online modified-Delphi process. When recommendations incited strongly
opposing opinions between participants, breakout sessions via internet conferencing were
organized between the participants and members of the working group. For each disputed
recommendation, the wording was adapted in such a way that the critical participants had no
objections. In a few controversial items, a more generalized formulation of a recommendation was
crafted to ensure no strong objections. All recommendations received majority approval before
inclusion. The final version of the first consensus statement was accepted in June 2020 by the 3
international organizations involved. Through the multiple rounds of discussion, 56 individuals
contributed to the first version of this statement.

Three months after the consensus statement was published, a follow-up survey was sent to all
participants to learn about the reception of the recommendations in different regions, any barriers to
implementation, and any further changes requested. Based on the feedback, the working group
drafted the revision of the second version of the consensus statement. A similar process to obtain
consensus was followed as the first version (eFigure in the Supplement).

In parallel, a scoping review of research in PubMed and Google Scholar regarding resuscitation
during the COVID-19 pandemic used the search terms (COVID-19 [MeSH] or SARS-CoV 2 [MeSH] or
COVID-19 or SARS-CoV 2) and (Resuscitation [MeSH] or Cardiopulmonary Resuscitation [MeSH] or
resuscitation or cardiopulmonary resuscitation) and (Out-of-Hospital Cardiac Arrest [MeSH] or out-of-
hospital cardiac arrest). This review resulted in 14 publications.1,13-25

The total list of publications collected during this second stage extended beyond 200
publications. Some were relevant as a general orientation on the subject or for use during discussions
with participants (eg, regarding the risk of children being infected and the efficacy, safety, and
education of the several ventilation techniques). The document included 104 references. Through
the multiple rounds of discussion, 44 individuals contributed to the second version of the consensus
statement. The second version of the consensus statement was accepted by all participants. Once
this acceptance was achieved, the representatives of the 3 international aquatic organizations
involved formally contacted their organizations to seek organizational approval of the second version
of the consensus statement. Thereafter, the full document was placed on the websites of the 3
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organizations and distributed to members via email. Once this process was completed, it was
believed that the document was relevant enough to be summarized and submitted for publication in
a peer-reviewed open access journal.

Results

Seven core elements were identified by the participants and analyzed by the working group and were
then grouped into 4 categories: (1) prevention and mitigation of the risks of becoming infected, (2)
resuscitation of drowned persons during the COVID-19 pandemic, (3) organizational responsibilities,
and (4) organizations unable to meet the recommended guidelines.

Prevention and Mitigation of the Risks of Becoming Infected
Prevention of Drowning
A complex ethical dilemma results when rescuers, aware of the infection risk, must risk their health
supervising people at often overcrowded aquatic locations.26 When COVID-19 disease burden is high,
forbidding all aquatic activities at guarded locations to minimize rescues and resuscitations is
reasonable; however, such lockdowns are not practical for extended periods. The first waves of
COVID-19 showed that many people will seek out unsupervised aquatic environments, which in turn
increases drowning risk.27 By implementing measures that limit the number of visitors, lifeguarded
locations can remain open while reducing the overall risk of drowning (eTable 1 in the Supplement).

It is expected that drowning, and thus drowning resuscitations, will decrease when drowning
prevention measures are intensified. Authoritative organizations should become more active in
public awareness campaigns to reduce drowning beyond their local setting of guarded locations.28,29

The World Health Organization’s Global Report on Drowning30 and Preventing Drowning: An
Implementation Guide31 are the authoritative, evidence-based documents that endorse this
recommendation.

Infection Risk Mitigation
Complete risk elimination is unrealistic in any rescue attempt; however, it is possible to minimize
harms through mitigation and reduction strategies.10,32-35 A relatively simple strategy is the
organization of social distancing and the implementation of a reliable COVID-19 symptom screening
process for anyone entering facilities. A more complex strategy to reduce unnecessary exposure is to
set guidelines for rescue organizations to decide when a resuscitation is futile. Prolonged submersion
time, prolonged time before the start of resuscitation, and prolonged arrival of advanced care are all
poor prognostic factors. Several publications may be helpful to guide recommendations.36-42

Although most COVID-19–infected individuals only experience mild disease or remain
asymptomatic, there is an increased morbidity and mortality for those who are older than 60 years,
are unvaccinated, and/or have comorbidities.34,41,43-48 Organizations should not deploy rescuers
with high risk levels to duties that place them in direct contact with other people during resuscitation
attempts.

Personal Protective Equipment
Because direct contact is necessary for resuscitation, PPE should be used. At minimum, PPE includes
gloves, a face mask (preferably N95, FPP2 [aerosol filtration of at least 94% of 0.3-μm particles], or
FFP3 [aerosol filtration of at least 99% of 0.3-μm particles]), and eye protection.49,50 There are
indications that the use of PPE in drowning situations and lifeguard settings may be more complex
than in emergency medical services (EMS) or in hospital settings. Proposals for alternative PPE that
would significantly reduce the time to start CPR without having to put on a full protective gown have
been reported.51,52 Further, organizations must have protocols in place for safe decontamination and
disposing of PPE and offer training to rescuers on these processes.
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Emergency medical services should arrive with a higher level of PPE but may also intervene with
aerosol-generating medical procedures such as endotracheal intubation. Rescuers should remove
themselves from the resuscitation area as soon as they are able and safely decontaminate
themselves and their equipment. Video instructions, webinars, online water safety conferences, and
other media communications have proven to be instrumental to allow the organizations to update
rescuers.53,54

Resuscitation of Drowned Persons During the COVID-19 Pandemic
Almost uniformly, international and national resuscitation councils recommended against laypeople
providing ventilation during CPR after the initial manifestation of the COVID-19 pandemic.3-11

Compression-only CPR is a reasonable alternative in an arrest primarily cardiac in origin; however, in
drowning, the arrest is secondary to hypoxia and reversal is critical for survival. As a result, ventilation
is essential; compression-only CPR significantly reduces survival in drowning.12

The dilemma between performing optimal resuscitation and ensuring rescuer safety was
understood by all participants.55-58 A new resuscitation strategy was needed to ensure a reduced risk
of COVID-19 transmission. To achieve this risk reduction, a combination of risk mitigation steps and
selected ventilation techniques were assembled into the COVID CPR algorithm for water rescuers
(Figure 1 and eTable 2 in the Supplement).

Several situations are recognized in which the risk of infection due to ventilation can be
considered very low. For example, in children,8 ventilation is recommended in pediatric cardiac arrest
guidelines owing to the likelihood of a hypoxic cause and the low infection risk. Based on the high
occurrence of transmission between family or household members, it is reasonable to assume that
mouth-to-mouth ventilation is still recommended if someone of the same household is present,
trained, and willing to perform ventilation. In addition, a low likelihood of becoming seriously
infected may be present when (1) there is a low burden of disease in the community, (2) there are
strict admission screening procedures in place, (3) the rescuer is from a low-risk demographic, and

Figure 1. COVID Cardiopulmonary Resuscitation (CPR) Algorithm for Water Rescuers

Drowned person removed from water unconscious
Mouth-to-mouth in-water ventilations should not be performed!

Compression-only CPR and AED

CPR with ventilation and AED
with safe ventilation methodd

- Call EMS/ambulance
- Put on PPEa

- Get ventilation device

Provide first aid
assessment
and treatment

Monitor until
emergency
responders arrive

Perform adapted
breathing assessmentb

Is the
person breathing?

Evaluate
resuscitation risk levelc

Is this a
low-risk resuscitation?

Is there a trained relative or
household member willing to ventilate?

Is the person a child?

Yes

No

No

No

No

Yes

Yes

Yes

Postresuscitation care includes washing hands with
soap and water or an alcohol-based sanitizer and
disposing of or decontaminating all equipment safely.
AED indicates automated external defibrillator.
Reprinted with permission from Luis Miguel Pascual
Gomez, BS.
a Personal protective equipment (PPE) minimum

requirement includes gloves and face mask with eye
protection.

b Consists of checking whether the chest is moving or
if there are signs of breathing without getting close.
Rescuers should not bring their cheek close to the
mouth to feel the person’s breathing.

c Low-risk resuscitation means PPE is available and a
safe ventilation method can be used, with at least 1 of
the following: (1) facility screening process in place,
(2) low prevalence of disease locally, and (3) low-risk
rescuer (ie, younger and healthy).

d In order of preference, includes: (1) 2-rescuer
bag-mask ventilation with high-efficiency particulate
air (HEPA) filter; (2) mouth-to-mask ventilation with
head strap and HEPA filter; and (3) supplemental
oxygen with nonrebreather masks and head strap.
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(4) further protection is obtained by the rescuer using appropriate PPE. If none of these situations is
present, compression-only CPR is recommended over no resuscitation.58,59

If proceeding with ventilations, 3 potential strategies are recommended. Each technique has
advantages and disadvantages regarding the required skill level, the amount of oxygen delivered, and
the risk of infection (Table, Figure 2, and Figure 3).9,60 The preferred ventilation technique is
bag-mask ventilation with a high-efficiency particulate air (HEPA) filter providing supplemental
oxygen by 2 trained rescuers. Water and foam obstruct HEPA filters, which may need safe
replacements frequently.

A paucity of evidence is available on the safety of ventilation techniques. For this reason, it is
recommended that national rescue organizations critically consider within their settings the
advantages and disadvantages of each ventilation technique and the combination of risk mitigation
measures.

In-water ventilations should not be attempted. Rescuers should focus on removing the victim
from the water as quickly as possible and start resuscitation.

Organizational Responsibilities
Due to the rapid spread of COVID-19, many organizations were unprepared, resulting in stressful
circumstances for rescuers, cancellations of educational programming, and few opportunities for
rescuers to develop and maintain resuscitation skills throughout 2020 and 2021. The effects of this
disruption are not fully known. However, lessons should be learned from the past year to avoid future
disruption (eTable 3 in the Supplement)

Table. Summary of Ventilation Techniques for the Resuscitation of Drowned Persons During the COVID-19
Pandemic for Rescuers Wearing PPE

Technique Description
2-Rescuer bag-mask ventilations
with HEPA filter and
supplemental oxygen

This technique provides adequate ventilation and low infection risk to rescuers who
wear PPE. One rescuer maintains a 2-handed tight seal and an open airway
throughout the ventilations (Figure 3). The second trained rescuer performs chest
compressions and pauses to squeeze the bag.

2-Rescuer mouth-to-mouth
mask ventilations with head
strap, HEPA filter, and
supplemental oxygen

This technique provides adequate ventilation but has a higher infection risk to
rescuers. The infection risk can further be reduced when the rescuer ventilates via a
surgical mask (Figure 3). Consider this technique for a single rescuer.

1-Rescuer passive oxygenation This technique uses a mask tightly strapped to the face and supplemental high-flow
(15 L/min) oxygen to allow passive diffusion oxygenation while cardiac
compressions are performed. There is no active ventilation. Maintenance of an open
airway is important. The technique is relatively simple and safe.

Abbreviations: HEPA, high-efficiency particulate air;
PPE, personal protective equipment.

Figure 2. Characteristics of the 3 Recommended Ventilation Methods Using HEPA (High-Efficiency Particulate Air)
Filter and Supplemental Oxygen

Skill level High Moderate Low

Oxygen delivery High Moderate Low

Infection risk Moderate High Low

Passive
oxygenation 

Mouth-to-mask ventilation
with HEPA filter 

Two-rescuer bag-mask-ventilation
with HEPA filter 
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Responsibilities to the Rescuer
Organizations have an ethical obligation to act in the interest of the rescuer’s safety. COVID-19 makes
risk assessment for each rescue more difficult because rescuers must decide whether to attempt to
save a life at the potential cost of the health of themselves, their families, and their colleagues.13,61

To prevent undue confusion and stress, organizations must communicate clear guidance early,
acknowledge areas of uncertainty, and update as new data become available. In the face of
uncertainty, rescuers who revert to compression-only CPR for a drowned person owing to safety
concerns must be supported and not penalized. Further support can be provided through infection
prevention and mitigation educational campaigns, providing sufficient PPE, adhering to
recommendations regarding self-isolating and return-to-work timelines, and offering debriefing
sessions following resuscitations. Organizations should strongly advocate rescuers be among the
first to be tested and vaccinated, as with other first responders and health care workers.

Educational and Training Programs
All organizations should determine what training can be offered online vs in-person. This will require
a flexible mindset as the traditional resuscitation teaching format is challenged.

In-person training has a higher risk for disease spread. Organizations need to monitor local
disease burden and cancel programs if that burden is high. Once the risk is acceptable, several
in-person risk mitigation steps include wearing a face mask when not in the water,51 practicing hand
hygiene, using training bubbles within a class, and not sharing training equipment between
bubbles61-63; practicing outdoors when able, maintaining physical distance and good ventilation of
training locations, and minimizing the instructor-to-participant ratio8; and practicing at least a
portion of the training in full PPE to be prepared for a real resuscitation. These steps improve
performance in real situations.64,65

If disease burden is high, educational options include prerecorded sessions, online interactive
education, or teleconferencing.66,67 When candidates may not have common training equipment, it

Figure 3. Demonstration of Mouth-to-Mask Ventilation Method

The method uses head tilt and jaw thrust with a V-E technique (ie, the position
of the hands that should form the letters V and E while performing the head tilt
and jaw thrust) and high-efficiency particulate air filter, while the rescuer is also
using a surgical mask. This image is reprinted with permission from Leonardo
Andres Manino.
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is advised to be adaptable (eg, use a plastic water bottle with balloon lungs as a CPR mannequin) to
ensure training can continue. For organizations unable to produce online training material, there are
many examples of open access resources available.68

As well as reviewing training methods, COVID-19 has forced organizations to reconsider what is
being taught. Newly emphasized skills for rescuers include both technical (eg, donning and doffing,
2-rescuer bag-mask ventilation with HEPA filter) and nontechnical (eg, minimizing rescuers and
bystander exposure, supervising correct use of PPE, collecting and disposing of used
materials) skills.58,69

Organizations Unable to Meet the Recommended Guidance
Some organizations/regions will face difficulties meeting the proposed recommendations.70 In these
circumstances, we advise adopting the International Liaison Committee on Resuscitation guidance
for standard (nondrowning) bystander resuscitation.10 Although this guidance may result in a lower
likelihood of survival for drowned persons, they balance rescuer safety while still providing some
form of resuscitation in nonideal circumstances. Above all, prevention of drowning is the most
impactful and cost-effective measure to reduce risk to both the patient and the rescuer, independent
of COVID-19. Therefore, organizations should follow World Health Organization recommendations
on implementing effective drowning prevention interventions.30,31

Discussion

The COVID-19 pandemic has required a sudden paradigm shift for all first responders—but in
particular for water rescuers—on how to mitigate the risk of infection. Although there was an absence
of guiding evidence, in some areas the number of drowned people who needed CPR seemed to
increase.27,71 First responders were unpreparedly tasked to balance their own safety, and the safety
of friends and family, with their duty to save lives. Their organizations faced complex challenges of
ensuring staff and volunteer welfare while maintaining operational capability. All these factors meant
that this consensus statement was needed to help water rescue organizations and their rescuers to
navigate the dilemmas.

Water rescuers were not the only first responders to face such dilemmas. Other first responders
and EMS workers have also had to operate in this pandemic with uncertainty about the risk they were
taking. Although vaccination rollout may help reduce these risks, it is still unclear how this will affect
water rescuers as well as other first responders and EMS workers and factor into public health
guidance.

The process to produce a consensus statement on the resuscitation of drowned people was
started as soon as the consequences of the COVID-19 pandemic were realized. This has resulted in a
document that had multidisciplinary and international input. Despite having different focuses and
representing vastly different global regions, involved parties came together quickly to agree on a
single statement. The process efficiently consolidated learning across the drowning prevention
sector and is a suitable model for others with a similar objective in other sectors.

The statement ensures the safety standards needed for resuscitation, while providing drowned
persons with the best chance of survival. This is possible by addressing the importance of drowning
prevention, infection risk mitigation, rescuer safety, use of PPE, distribution of information to
rescuers, ventilation techniques that reduce infection risk, and safer training methods.

Until now no drowning resuscitation data have been available, and how COVID-19 has affected
CPR outcomes in drowning is still unclear. To further understand how COVID-19 affects the
resuscitation of drowned persons, more data are needed.

Despite our increasing ability to manage the impact of COVID-19, either through risk mitigation
strategies or vaccine rollout, it is likely that COVID-19–modified resuscitation guidelines will be in
place for the foreseeable future. More research attention is needed to ensure that water rescue
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organizations can adequately respond to the needs of a drowning person while ensuring rescuers
and their associates can stay healthy.

Limitations
This study has several limitations. Foremost, despite the overwhelming amount of literature on
COVID-19, there is an absence of evidence concerning its impact on drowning resuscitation and how
to protect rescuers. At the same time, although a scoping literature search was performed regarding
resuscitation and COVID-19, we did not produce narrative reviews on each of the other elements in
this statement. These topics were seriously debated between the participants, and the arguments
were underlined by publications when available. The references reflecting these debates have been
included and may be considered to represent the key literature during the consensus process.

This consensus statement only refers to the resuscitation of drowning people on land and does
not include a water rescue component. This decision was made at the beginning of the process to
allow for a narrow, distinct, and palatable focus of the consensus process. The airborne threat of
COVID-19 during rescue was considered relatively less relevant. The final document, however, shows
that many of the recommendations also affect a safer rescue.

At the time of the consensus process, the worldwide, unevenly distributed vaccination
programs had yet to be implemented. However, the need for a significant modification of any of the
recommendations seems unlikely, even in communities with high vaccination coverage.

During the development process, the working group realized the difficulty of obtaining
consensus given that the participants represented countries that differed markedly in the ways that
COVID-19 has affected social life, political decision making, and measures taken to organize rescue
and health structures. Despite these differences, the working group was able to integrate the
diversity of opinions to find common ground and consensus among participants.

Conclusions

This consensus statement, which was developed by the representatives of 3 international water
rescue organizations and members from 17 countries, provides recommendations for water rescue
organizations to improve the safety of rescuers in the resuscitation of drowning persons during the
COVID-19 pandemic. This document can be used to guide future work of water rescue organizations
and may serve as a model for other international organizations of first responders and EMS workers.

ARTICLE INFORMATION
Accepted for Publication: November 24, 2021.

Published: February 8, 2022. doi:10.1001/jamanetworkopen.2021.47078

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2022 Queiroga
AC et al. JAMA Network Open.

Corresponding Author: Ana Catarina Queiroga, PhD, EPIUnit (Unidade de Investigação em Epidemiologia),
Instituto de Saúde Pública da Universidade do Porto, Rua das Taipas No. 135, 4050-600 Porto, Portugal
(queirogaac@gmail.com).

Author Affiliations: EPIUnit (Unidade de Investigação em Epidemiologia), Instituto de Saúde Pública da
Universidade do Porto, Porto, Portugal (Queiroga); ITR (Laboratory for Integrative and Translational Research in
Population Health), Porto, Portugal (Queiroga); International Life Saving Federation, Leuven, Belgium (Queiroga,
Dunne, Manino, Bierens); International Drowning Researchers’ Alliance, Kuna, Idaho (Queiroga, Dunne, Manino,
Mecrow, Bierens); Department of Emergency Medicine, University of Calgary, Calgary, Alberta, Canada (Dunne);
Costanera Rosario, Civil Defense Rosario Municipality, Rosario, Argentina (Manino); Equipo Professional de
Salvamento Acuático, Buenos Aires, Argentina (Manino); Royal Dutch Lifeboat Institution, IJmuiden, the
Netherlands (van der Linden, Bierens); International Maritime Rescue Federation, Enfield, United Kingdom
(Mecrow); Royal National Lifeboat Institution, Poole, United Kingdom (Mecrow); Research Group Emergency and
Disaster Medicine, Vrije Universiteit Brussels, Brussels, Belgium (Bierens).

JAMA Network Open | Emergency Medicine Resuscitation of Drowned Persons During the COVID-19 Pandemic

JAMA Network Open. 2022;5(2):e2147078. doi:10.1001/jamanetworkopen.2021.47078 (Reprinted) February 8, 2022 9/13

Downloaded From: https://jamanetwork.com/ on 02/21/2022

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.47078&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.47078
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.47078
mailto:queirogaac@gmail.com


Author Contributions: Dr Queiroga had full access to all the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Concept and design: Queiroga, Dunne, Manino, Bierens.

Acquisition, analysis, or interpretation of data: All authors.

Drafting of the manuscript: Queiroga, Dunne, Mecrow, Bierens.

Critical revision of the manuscript for important intellectual content: All authors.

Statistical analysis: Queiroga.

Obtained funding: Bierens.

Administrative, technical, or material support: All authors.

Supervision: Queiroga, Bierens.

Conflict of Interest Disclosures: Dr Bierens reported serving as consulting governor for Koninklijke Maatschappij
tot Redding van Drenkelingen (founded 1767). No other disclosures were reported.

Additional Contributions: Luis Miguel Pascual Gomez, BS, an International Drowning Researchers’ Alliance–
affiliated member, assisted with the design of Figure 1, which is reproduced with permission. He was not
compensated for this work.

REFERENCES
1. Nishiyama C, Kiyohara K, Iwami T, et al. Influence of COVID-19 pandemic on bystander interventions, emergency
medical service activities, and patient outcomes in out-of-hospital cardiac arrest in Osaka City, Japan. Resusc Plus.
2021;5:100088. doi:10.1016/j.resplu.2021.100088

2. Barcala-Furelos R, Aranda-García S, Abelairas-Gómez C, et al. Occupational health recommendations for
lifeguards in aquatic emergencies in the COVID-19 era: prevention, rescue and resuscitation [in Spanish]. Rev Esp
Salud Publica. 2020;94:e202006074.

3. Advanced Pediatric Life Support. Paediatric advanced life support—with COVID-19 considerations algorithm.
Updated April 14, 2020. Accessed May 20, 2021. https://www.apls.org.au/algorithm-paediatric-advanced-life-
support-covid-considerations

4. Edelson DP, Sasson C, Chan PS, et al; American Heart Association ECC Interim COVID Guidance Authors. Interim
guidance for basic and advanced life support in adults, children, and neonates with suspected or confirmed
COVID-19: from the Emergency Cardiovascular Care Committee and Get With the Guidelines–Resuscitation Adult
and Pediatric Task Forces of the American Heart Association. Circulation. 2020;141(25):e933-e943. doi:10.1161/
CIRCULATIONAHA.120.047463

5. Morgan RW, Kienzle M, Sen AI, et al. Pediatric resuscitation practices during the coronavirus disease 2019
pandemic. Pediatr Crit Care Med. 2020;21(9):e651-e660. doi:10.1097/PCC.0000000000002512

6. Perkins GD, Morley PT, Nolan JP, et al. International Liaison Committee on Resuscitation: COVID-19 consensus
on science, treatment recommendations and task force insights. Resuscitation. 2020;151:145-147. doi:10.1016/j.
resuscitation.2020.04.035

7. Temsah MH. Staying safe and saving precious lives: pediatric life support during COVID-19 pandemic and
beyond. J Nature Sci Med. 2020;3(4):356-361.

8. Nolan JP, Monsieurs KG, Bossaert L, et al; European Resuscitation Council COVID-Guideline Writing Groups.
European Resuscitation Council COVID-19 guidelines executive summary. Resuscitation. 2020;153:45-55. doi:10.
1016/j.resuscitation.2020.06.001

9. Singh B, Garg R, Chakra Rao SSC, et al. Indian Resuscitation Council (IRC) suggested guidelines for
comprehensive cardiopulmonary life support (CCLS) for suspected or confirmed coronavirus disease (COVID-19)
patient. Indian J Anaesth. 2020;64(suppl 2):S91-S96. doi:10.4103/ija.IJA_481_20

10. Couper K, Taylor-Phillips S, Grove A, et al. COVID-19 in cardiac arrest and infection risk to rescuers: a systematic
review. Resuscitation. 2020;151:59-66. doi:10.1016/j.resuscitation.2020.04.022

11. Craig S, Cubitt M, Jaison A, et al. Management of adult cardiac arrest in the COVID-19 era: consensus statement
from the Australasian College for Emergency Medicine. Med J Aust. 2020;213(3):126-133. doi:10.5694/
mja2.50699

12. Bierens J, Abelairas-Gomez C, Barcala Furelos R, et al. Resuscitation and emergency care in drowning:
a scoping review. Resuscitation. 2021;162:205-217. doi:10.1016/j.resuscitation.2021.01.033

13. Andelius L, Oving I, Folke F, et al; ESCAPE-NET investigators. Management of first responder programmes for
out-of-hospital cardiac arrest during the COVID-19 pandemic in Europe. Resusc Plus. 2021;5:100075. doi:10.1016/j.
resplu.2020.100075

JAMA Network Open | Emergency Medicine Resuscitation of Drowned Persons During the COVID-19 Pandemic

JAMA Network Open. 2022;5(2):e2147078. doi:10.1001/jamanetworkopen.2021.47078 (Reprinted) February 8, 2022 10/13

Downloaded From: https://jamanetwork.com/ on 02/21/2022

https://dx.doi.org/10.1016/j.resplu.2021.100088
https://www.ncbi.nlm.nih.gov/pubmed/32601267
https://www.ncbi.nlm.nih.gov/pubmed/32601267
https://www.ncbi.nlm.nih.gov/pubmed/32601267
https://www.apls.org.au/algorithm-paediatric-advanced-life-support-covid-considerations
https://www.apls.org.au/algorithm-paediatric-advanced-life-support-covid-considerations
https://dx.doi.org/10.1161/CIRCULATIONAHA.120.047463
https://dx.doi.org/10.1161/CIRCULATIONAHA.120.047463
https://dx.doi.org/10.1097/PCC.0000000000002512
https://dx.doi.org/10.1016/j.resuscitation.2020.04.035
https://dx.doi.org/10.1016/j.resuscitation.2020.04.035
https://dx.doi.org/10.1016/j.resuscitation.2020.06.001
https://dx.doi.org/10.1016/j.resuscitation.2020.06.001
https://dx.doi.org/10.4103/ija.IJA_481_20
https://dx.doi.org/10.1016/j.resuscitation.2020.04.022
https://dx.doi.org/10.5694/mja2.50699
https://dx.doi.org/10.5694/mja2.50699
https://dx.doi.org/10.1016/j.resuscitation.2021.01.033
https://dx.doi.org/10.1016/j.resplu.2020.100075
https://dx.doi.org/10.1016/j.resplu.2020.100075


14. Baert V, Jaeger D, Hubert H, et al; GR-RéAC. Assessment of changes in cardiopulmonary resuscitation practices
and outcomes on 1005 victims of out-of-hospital cardiac arrest during the COVID-19 outbreak: registry-based
study. Scand J Trauma Resusc Emerg Med. 2020;28(1):119. doi:10.1186/s13049-020-00813-x

15. Baldi E, Sechi GM, Mare C, et al; Lombardia CARe Researchers. Out-of-hospital cardiac arrest during the
COVID-19 outbreak in Italy. N Engl J Med. 2020;383(5):496-498. doi:10.1056/NEJMc2010418

16. Chan PS, Girotra S, Tang Y, Al-Araji R, Nallamothu BK, McNally B. Outcomes for out-of-hospital cardiac arrest in
the United States during the coronavirus disease 2019 pandemic. JAMA Cardiol. 2021;6(3):296-303. doi:10.1001/
jamacardio.2020.6210

17. Fothergill RT, Smith AL, Wrigley F, Perkins GD. Out-of-hospital cardiac arrest in London during the COVID-19
pandemic. Resusc Plus. 2021;5:100066. doi:10.1016/j.resplu.2020.100066

18. Grunau B, Bal J, Scheuermeyer F, et al. Bystanders are less willing to resuscitate out-of-hospital cardiac arrest
victims during the COVID-19 pandemic. Resusc Plus. 2020;4:100034. doi:10.1016/j.resplu.2020.100034

19. Lai PH, Lancet EA, Weiden MD, et al. Characteristics associated with out-of-hospital cardiac arrests and
resuscitations during the novel coronavirus disease 2019 pandemic in New York City. JAMA Cardiol. 2020;5(10):
1154-1163. doi:10.1001/jamacardio.2020.2488

20. Lim SL, Shahidah N, Saffari SE, et al. Impact of COVID-19 on out-of-hospital cardiac arrest in Singapore. Int J
Environ Res Public Health. 2021;18(7):3646. doi:10.3390/ijerph18073646

21. Marijon E, Karam N, Jost D, et al. Out-of-hospital cardiac arrest during the COVID-19 pandemic in Paris, France:
a population-based, observational study. Lancet Public Health. 2020;5(8):e437-e443. doi:10.1016/S2468-2667
(20)30117-1

22. Rosell Ortiz F, Fernández Del Valle P, Knox EC, et al; OHSCAR investigators. Influence of the COVID-19
pandemic on out-of-hospital cardiac arrest: a Spanish nationwide prospective cohort study. Resuscitation. 2020;
157:230-240. doi:10.1016/j.resuscitation.2020.09.037

23. Sultanian P, Lundgren P, Strömsöe A, et al. Cardiac arrest in COVID-19: characteristics and outcomes of in- and
out-of-hospital cardiac arrest: a report from the Swedish Registry for Cardiopulmonary Resuscitation. Eur Heart J.
2021;42(11):1094-1106. doi:10.1093/eurheartj/ehaa1067

24. Uy-Evanado A, Chugh HS, Sargsyan A, et al. Out-of-hospital cardiac arrest response and outcomes during the
COVID-19 pandemic. JACC Clin Electrophysiol. 2021;7(1):6-11. doi:10.1016/j.jacep.2020.08.010

25. Ball J, Nehme Z, Bernard S, Stub D, Stephenson M, Smith K. Collateral damage: Hidden impact of the COVID-19
pandemic on the out-of-hospital cardiac arrest system-of-care. Resuscitation. 2020;156:157-163. doi:10.1016/j.
resuscitation.2020.09.017

26. Kulkarni AP, Singh Y, Garg H, Jha S. Cardiopulmonary resuscitation during COVID-19 pandemic: outcomes,
risks, and protective strategies for the healthcare workers and ethical considerations. Indian J Crit Care Med.
2020;24(9):868-872. doi:10.5005/jp-journals-10071-23544

27. Houser C, Vlodarchyk B. Impact of COVID-19 on drowning patterns in the Great Lakes region of North America.
Ocean Coastal Manage. 2021;205:e105570. doi:10.1016/j.ocecoaman.2021.105570

28. Szpilman D, Webber J, Quan L, et al. Creating a drowning chain of survival. Resuscitation. 2014;85(9):
1149-1152. doi:10.1016/j.resuscitation.2014.05.034

29. Szpilman D, de Barros Oliveira R, Mocellin O, Webber J. Is drowning a mere matter of resuscitation?
Resuscitation. 2018;129:103-106. doi:10.1016/j.resuscitation.2018.06.018

30. World Health Organization. Global Report on Drowning: Preventing a Leading Killer. WHO Press; 2014.

31. World Health Organization. Preventing Drowning: An Implementation Guide. WHO Press; 2017.

32. Gandhi M, Yokoe DS, Havlir DV. Asymptomatic transmission, the Achilles’ heel of current strategies to control
COVID-19. N Engl J Med. 2020;382(22):2158-2160. doi:10.1056/NEJMe2009758

33. Girum T, Lentiro K, Geremew M, Migora B, Shewamare S. Global strategies and effectiveness for COVID-19
prevention through contact tracing, screening, quarantine, and isolation: a systematic review. Trop Med Health.
2020;48(1):91. doi:10.1186/s41182-020-00285-w

34. Ren R, Zhang Y, Li Q, et al. Asymptomatic SARS-CoV-2 infections among persons entering China from April 16
to October 12, 2020. JAMA. 2021;325(5):489-492. doi:10.1001/jama.2020.23942

35. Viswanathan M, Kahwati L, Jahn B, et al. Universal screening for SARS-CoV-2 infection: a rapid review.
Cochrane Database Syst Rev. 2020;9:CD013718. doi:10.1002/14651858.CD013718

36. Quan L, Bierens JJ, Lis R, Rowhani-Rahbar A, Morley P, Perkins GD. Predicting outcome of drowning at the
scene: a systematic review and meta-analyses. Resuscitation. 2016;104:63-75. doi:10.1016/j.resuscitation.2016.
04.006

JAMA Network Open | Emergency Medicine Resuscitation of Drowned Persons During the COVID-19 Pandemic

JAMA Network Open. 2022;5(2):e2147078. doi:10.1001/jamanetworkopen.2021.47078 (Reprinted) February 8, 2022 11/13

Downloaded From: https://jamanetwork.com/ on 02/21/2022

https://dx.doi.org/10.1186/s13049-020-00813-x
https://dx.doi.org/10.1056/NEJMc2010418
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamacardio.2020.6210&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.47078
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamacardio.2020.6210&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.47078
https://dx.doi.org/10.1016/j.resplu.2020.100066
https://dx.doi.org/10.1016/j.resplu.2020.100034
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamacardio.2020.2488&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.47078
https://dx.doi.org/10.3390/ijerph18073646
https://dx.doi.org/10.1016/S2468-2667(20)30117-1
https://dx.doi.org/10.1016/S2468-2667(20)30117-1
https://dx.doi.org/10.1016/j.resuscitation.2020.09.037
https://dx.doi.org/10.1093/eurheartj/ehaa1067
https://dx.doi.org/10.1016/j.jacep.2020.08.010
https://dx.doi.org/10.1016/j.resuscitation.2020.09.017
https://dx.doi.org/10.1016/j.resuscitation.2020.09.017
https://dx.doi.org/10.5005/jp-journals-10071-23544
https://dx.doi.org/10.1016/j.ocecoaman.2021.105570
https://dx.doi.org/10.1016/j.resuscitation.2014.05.034
https://dx.doi.org/10.1016/j.resuscitation.2018.06.018
https://dx.doi.org/10.1056/NEJMe2009758
https://dx.doi.org/10.1186/s41182-020-00285-w
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2020.23942&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.47078
https://dx.doi.org/10.1002/14651858.CD013718
https://dx.doi.org/10.1016/j.resuscitation.2016.04.006
https://dx.doi.org/10.1016/j.resuscitation.2016.04.006


37. Kieboom JK, Verkade HJ, Burgerhof JG, et al. Outcome after resuscitation beyond 30 minutes in drowned
children with cardiac arrest and hypothermia: Dutch nationwide retrospective cohort study. BMJ. 2015;350:h418.
doi:10.1136/bmj.h418

38. Tipton M. Cold water immersion: sudden death and prolonged survival. Lancet. 2003;362(suppl):s12-s13. doi:
10.1016/S0140-6736(03)15057-X

39. Tipton MJ, Golden FS. A proposed decision-making guide for the search, rescue and resuscitation of
submersion (head under) victims based on expert opinion. Resuscitation. 2011;82(7):819-824. doi:10.1016/j.
resuscitation.2011.02.021

40. Olasveengen TM, Mancini ME, Perkins GD, et al; Adult Basic Life Support Collaborators. Adult basic life
support: international consensus on cardiopulmonary resuscitation and emergency cardiovascular care science
with treatment recommendations. Resuscitation. 2020;156:A35-A79. doi:10.1016/j.resuscitation.2020.09.010

41. Yang J, Zheng Y, Gou X, et al. Prevalence of comorbidities in the novel Wuhan coronavirus (COVID-19)
infection: a systematic review and meta-analysis. Int J Infect Dis. 2020;94:91-95. doi:10.1016/j.ijid.2020.03.017

42. Koon W, Clemens T, Bierens J, Quan L. Studying outcome predictors of drowning at the scene: why do we have
so few answers? Am J Emerg Med. 2021;46:361-366. doi:10.1016/j.ajem.2020.10.011

43. Nikolai LA, Meyer CG, Kremsner PG, Velavan TP. Asymptomatic SARS coronavirus 2 infection: invisible yet
invincible. Int J Infect Dis. 2020;100:112-116. doi:10.1016/j.ijid.2020.08.076

44. Chen T, Wu D, Chen H, et al. Clinical characteristics of 113 deceased patients with coronavirus disease 2019:
retrospective study. BMJ. 2020;368:m1091. doi:10.1136/bmj.m1091

45. Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality of adult inpatients with COVID-19 in
Wuhan, China: a retrospective cohort study. Lancet. 2020;395(10229):1054-1062. doi:10.1016/S0140-6736(20)
30566-3

46. Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hospitalized patients with 2019 novel coronavirus–
infected pneumonia in Wuhan, China. JAMA. 2020;323(11):1061-1069. doi:10.1001/jama.2020.1585

47. Wu Z, McGoogan JM. Characteristics of and important lessons from the coronavirus disease 2019 outbreak in
China: summary of a report of 72 314 cases from the Chinese Center for Disease Control and Prevention. JAMA.
2020;323(13):1239-1242. doi:10.1001/jama.2020.2648

48. Kass DA, Duggal P, Cingolani O. Obesity could shift severe COVID-19 disease to younger ages. Lancet. 2020;
395(10236):1544-1545. doi:10.1016/S0140-6736(20)31024-2

49. Brooks JT, Butler JC. Effectiveness of mask wearing to control community spread of SARS-CoV-2. JAMA.
2021;325(10):998-999. doi:10.1001/jama.2021.1505

50. World Health Organization. Transmission of SARS-CoV-2: implications for infection prevention precautions:
scientific brief. July 9, 2020. Accessed January 1, 2022. https://www.who.int/news-room/commentaries/detail/
transmission-of-sars-cov-2-implications-for-infection-prevention-precautions

51. Barcala-Furelos R, Abelairas-Gómez C, Alonso-Calvete A, et al. Safe on-boat resuscitation by lifeguards in
COVID-19 era: a pilot study comparing three sets of personal protective equipment. Prehosp Disaster Med. 2021;
36(2):163-169. doi:10.1017/S1049023X2100011X

52. Barcala-Furelos R, Szpilman D, Abelairas-Gómez C, et al. Plastic blanket drowning kit: a protection barrier to
immediate resuscitation at the beach in the COVID-19 era: a pilot study. Am J Emerg Med. 2020;38(11):2395-2399.
doi:10.1016/j.ajem.2020.08.101

53. National Drowning Prevention Alliance. NDPA Webinar Series. Accessed January 1, 2021. https://ndpa.org/
webinars

54. Lifesaving Society Ontario. Time out—COVID hits aquatics webinar recordings: 2020 and 2021 webinar series.
Accessed May 20, 2021. https://www.lifesavingsociety.com/safety-management/covid-19.aspx

55. Bierens JJ, Berden HJ. Basic-CPR and AIDS: are volunteer life-savers prepared for a storm? Resuscitation.
1996;32(3):185-191. doi:10.1016/0300-9572(96)00943-4

56. Irons JF, Pavey W, Bennetts JS, Granger E, Tutungi E, Almeida A. COVID-19 safety: aerosol-generating
procedures and cardiothoracic surgery and anaesthesia—Australian and New Zealand consensus statement. Med J
Aust. 2021;214(1):40-44. doi:10.5694/mja2.50804

57. Perman SM. Overcoming fears to save lives: COVID-19 and the threat to bystander CPR in out-of-hospital
cardiac arrest. Circulation. 2020;142(13):1233-1235. doi:10.1161/CIRCULATIONAHA.120.048909

58. Pery M, Lemoine S, Jost D, Derkenne C, Frattini B, Prunet B. Basic life support teams stress and decision
making in case of out-of-hospital cardiac arrest during COVID-19 pandemic. Resuscitation. 2020;156:286-287. doi:
10.1016/j.resuscitation.2020.08.131

JAMA Network Open | Emergency Medicine Resuscitation of Drowned Persons During the COVID-19 Pandemic

JAMA Network Open. 2022;5(2):e2147078. doi:10.1001/jamanetworkopen.2021.47078 (Reprinted) February 8, 2022 12/13

Downloaded From: https://jamanetwork.com/ on 02/21/2022

https://dx.doi.org/10.1136/bmj.h418
https://dx.doi.org/10.1016/S0140-6736(03)15057-X
https://dx.doi.org/10.1016/j.resuscitation.2011.02.021
https://dx.doi.org/10.1016/j.resuscitation.2011.02.021
https://dx.doi.org/10.1016/j.resuscitation.2020.09.010
https://dx.doi.org/10.1016/j.ijid.2020.03.017
https://dx.doi.org/10.1016/j.ajem.2020.10.011
https://dx.doi.org/10.1016/j.ijid.2020.08.076
https://dx.doi.org/10.1136/bmj.m1091
https://dx.doi.org/10.1016/S0140-6736(20)30566-3
https://dx.doi.org/10.1016/S0140-6736(20)30566-3
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2020.1585&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.47078
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2020.2648&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.47078
https://dx.doi.org/10.1016/S0140-6736(20)31024-2
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2021.1505&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.47078
https://www.who.int/news-room/commentaries/detail/transmission-of-sars-cov-2-implications-for-infection-prevention-precautions
https://www.who.int/news-room/commentaries/detail/transmission-of-sars-cov-2-implications-for-infection-prevention-precautions
https://dx.doi.org/10.1017/S1049023X2100011X
https://dx.doi.org/10.1016/j.ajem.2020.08.101
https://ndpa.org/webinars
https://ndpa.org/webinars
https://www.lifesavingsociety.com/safety-management/covid-19.aspx
https://dx.doi.org/10.1016/0300-9572(96)00943-4
https://dx.doi.org/10.5694/mja2.50804
https://dx.doi.org/10.1161/CIRCULATIONAHA.120.048909
https://dx.doi.org/10.1016/j.resuscitation.2020.08.131


59. Tran K, Cimon K, Severn M, Pessoa-Silva CL, Conly J. Aerosol-generating procedures and risk of transmission
of acute respiratory infections: a systematic review. PLoS One. 2012;7(4):e35797. doi:10.1371/journal.pone.
0035797

60. Judson SD, Munster VJ. Nosocomial transmission of emerging viruses via aerosol-generating medical
procedures. Viruses. 2019;11(10):940. doi:10.3390/v11100940

61. DeFilippis EM, Ranard LS, Berg DD. Cardiopulmonary resuscitation during the COVID-19 pandemic: a view from
trainees on the front line. Circulation. 2020;141(23):1833-1835. doi:10.1161/CIRCULATIONAHA.120.047260

62. Baldi E, Sechi GM, Mare C, et al; all the Lombardia CARe researchers. Treatment of out-of-hospital cardiac
arrest in the COVID-19 era: a 100 days experience from the Lombardy region. PLoS One. 2020;15(10):e0241028.
doi:10.1371/journal.pone.0241028

63. Resuscitation Council UK. Statement on COVID-19 in relation to CPR and resuscitation for those teaching
resuscitation techniques. Updated August 2021. Accessed January 1, 2022. https://www.resus.org.uk/sites/default/
files/2021-09/Resuscitation%20Council%20UK%20Statment%20on%20COVID-19%20in%20relation%20to%
20CPR%20and%20resuscitation%20teaching%20-%20August%202021.pdf

64. Foong TW, Hui Ng ES, Wee Khoo CY, Ashokka B, Khoo D, Agrawal R. Rapid training of healthcare staff for
protected cardiopulmonary resuscitation in the COVID-19 pandemic. Br J Anaesth. 2020;125(2):e257-e259. doi:
10.1016/j.bja.2020.04.081

65. Donoghue AJ, Kou M, Good GL, et al; Best Pharmaceuticals for Children Act–Pediatric Trials Network. Impact
of personal protective equipment on pediatric cardiopulmonary resuscitation performance: a controlled trial.
Pediatr Emerg Care. 2020;36(6):267-273. doi:10.1097/PEC.0000000000002109

66. Zhang L, Peres TG, Silva MVF, Camargos P. What we know so far about coronavirus disease 2019 in children:
a meta-analysis of 551 laboratory-confirmed cases. Pediatr Pulmonol. 2020;55(8):2115-2127. doi:10.1002/
ppul.24869

67. Lim WY, Wong P, Teo LM, Ho VK. Resuscitation during the COVID-19 pandemic: lessons learnt from high-
fidelity simulation. Resuscitation. 2020;152:89-90. doi:10.1016/j.resuscitation.2020.05.024

68. National Safety Council. First Aid Video Library. 2021. Accessed September 6, 2021. https://www.nsc.org/pages/
safety-training-pages/first-aid-video-library

69. Freeman WD, Karnatovskaia LV, Dredla BK. How to prepare and protect health-care teams during COVID-19:
know thyself. Neurocrit Care. 2021;34(1):10-12. doi:10.1007/s12028-020-01135-7

70. Crook P. Cardiopulmonary resuscitation in the COVID-19 era—will the risk-benefit shift in resource-poor
settings? Resuscitation. 2020;151:118. doi:10.1016/j.resuscitation.2020.04.016

71. Colombara D, Schacter A, Wong E, Laurent A. Changes in death rates during the COVID-19 pandemic in King
County, WA: January 1–December 31, 2020. Public Health-Seattle & King County; Assessment, Policy Development
and Evaluation Unit. February 3, 2021. Accessed May 20, 2021. https://kingcounty.gov/depts/health/covid-19/data/
~/media/depts/health/communicable-diseases/documents/C19/changes-in-death-rates-report.ashx

SUPPLEMENT.
eFigure. Consensus Decision-making Flowchart
eTable 1. Summary of Recommendations for Prevention and Mitigation of Risk
eTable 2. Summary of Recommendations for Resuscitation
eTable 3. Summary of Recommendations for Organizations

JAMA Network Open | Emergency Medicine Resuscitation of Drowned Persons During the COVID-19 Pandemic

JAMA Network Open. 2022;5(2):e2147078. doi:10.1001/jamanetworkopen.2021.47078 (Reprinted) February 8, 2022 13/13

Downloaded From: https://jamanetwork.com/ on 02/21/2022

https://dx.doi.org/10.1371/journal.pone.0035797
https://dx.doi.org/10.1371/journal.pone.0035797
https://dx.doi.org/10.3390/v11100940
https://dx.doi.org/10.1161/CIRCULATIONAHA.120.047260
https://dx.doi.org/10.1371/journal.pone.0241028
https://www.resus.org.uk/sites/default/files/2021-09/Resuscitation%20Council%20UK%20Statment%20on%20COVID-19%20in%20relation%20to%20CPR%20and%20resuscitation%20teaching%20-%20August%202021.pdf
https://www.resus.org.uk/sites/default/files/2021-09/Resuscitation%20Council%20UK%20Statment%20on%20COVID-19%20in%20relation%20to%20CPR%20and%20resuscitation%20teaching%20-%20August%202021.pdf
https://www.resus.org.uk/sites/default/files/2021-09/Resuscitation%20Council%20UK%20Statment%20on%20COVID-19%20in%20relation%20to%20CPR%20and%20resuscitation%20teaching%20-%20August%202021.pdf
https://dx.doi.org/10.1016/j.bja.2020.04.081
https://dx.doi.org/10.1097/PEC.0000000000002109
https://dx.doi.org/10.1002/ppul.24869
https://dx.doi.org/10.1002/ppul.24869
https://dx.doi.org/10.1016/j.resuscitation.2020.05.024
https://www.nsc.org/pages/safety-training-pages/first-aid-video-library
https://www.nsc.org/pages/safety-training-pages/first-aid-video-library
https://dx.doi.org/10.1007/s12028-020-01135-7
https://dx.doi.org/10.1016/j.resuscitation.2020.04.016
https://kingcounty.gov/depts/health/covid-19/data/~/media/depts/health/communicable-diseases/documents/C19/changes-in-death-rates-report.ashx
https://kingcounty.gov/depts/health/covid-19/data/~/media/depts/health/communicable-diseases/documents/C19/changes-in-death-rates-report.ashx

