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Introduction: A great deal of literature has recently discussed the evaluation and management of the coronavirus
disease of 2019 (COVID-19) patient in the emergency department (ED) setting, but there remains a dearth of lit-
erature providing guidance on cardiac arrest management in this population.

Objective: This narrative review outlines the underlying pathophysiology of patients with COVID-19 and dis-
cusses approaches to cardiac arrest management in the ED based on the current literature as well as extrapola-
tions from experience with other pathogens.

Keywords: . . . . . . . . .
COJ(/V;}D_]Q Discussion: Patients with COVID-19 may experience cardiovascular manifestations that place them at risk for
SARS-CoV-2 acute myocardial injury, arrhythmias, and cardiac arrest. The mortality for these critically ill patients is high

and increases with age and comorbidities. While providing resuscitative interventions and performing proce-
dures on these patients, healthcare providers must adhere to strict infection control measures and prioritize
their own safety through the appropriate use of personal protective equipment. A novel approach must be imple-
mented in combination with national guidelines. The changes in these guidelines emphasize early placement of
an advanced airway to limit nosocomial viral transmission and encourage healthcare providers to determine the
effectiveness of their efforts prior to placing staff at risk for exposure.

Conclusions: While treatment priorities and goals are identical to pre-pandemic approaches, the management of
COVID-19 patients in cardiac arrest has distinct differences from cardiac arrest patients without COVID-19. We
provide a review of the current literature on the changes in cardiac arrest management as well as details outlining
team composition.

Cardiac arrest
Emergency medicine
Critical care
Intensive care
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1. Introduction myocardial function may lead to both tachy- and brady-arrhythmias;

this myocardial dysfunction significantly contributes to clinical deterio-

In December 2019, severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), originating in Wuhan, Hubei, China, was identified as the
cause of a pandemic, resulting in millions of cases and hundreds of thou-
sands of deaths worldwide [1]. The number of patients requiring hospi-
tal admission and more specifically intensive care unit (ICU) level care
continues to rise at an exponential rate; 10-20% of hospitalized corona-
virus disease of 2019 (COVID-19) patients require admission to the ICU
[2]. Although COVID-19 primarily affects the respiratory tract, cardio-
vascular manifestations have been described in the literature, most no-
tably myocardial injury and myocarditis [3-6]. The impairment of
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ration and eventual cardiac arrest, particularly when occurring simulta-
neously with acute respiratory failure and related hypoxia [3,7]. Not
surprisingly, critically ill COVID-19 patients with myocardial injury
demonstrate a higher risk of in-hospital mortality [3,5,6,8].

As the numbers of critically ill patients infected with COVID-19 con-
tinue to rise, this narrative aims to review the current literature, to dis-
cuss the composition of the healthcare team required to safely and
adequately resuscitate a critically COVID-19 patient, and finally to high-
light changes to national guidelines on cardiopulmonary resuscitation
(CPR) and the management of COVID-19 patients in cardiac arrest.

2. Methods

This narrative review provides a focused overview of cardiac arrest
in patients with suspected or confirmed COVID-19 for emergency
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clinicians. The authors searched PubMed and Google Scholar for articles
using keywords “COVID19”, “Coronavirus”, “Cardiac” or “Cardiac Ar-
rest”. The search was conducted from database inception to June 1st,
2020. PubMed identified 431 articles, and Google Scholar yielded 1454
articles. Authors evaluated case reports and series, retrospective and
prospective studies, systematic reviews and meta-analyses, and other
narrative reviews. Authors also reviewed guidelines, supporting cita-
tions of included articles, and peer-reviewed Free Open Access Medical
Education literature. The literature search was restricted to studies pub-
lished in English, with focus on the emergency medicine and critical
care literature. Authors decided which studies to include for the review
by consensus. When available, systematic reviews and meta-analyses
were preferentially selected. These were followed sequentially by ran-
domized controlled trials, prospective studies, retrospective studies,
case reports, and other narrative reviews when alternate data were
not available. A total of 100 resources were selected for inclusion in
this narrative review.

3. Discussion
3.1. Preparedness: Planning and preparation

3.1.1. Environmental considerations

Both symptomatic and asymptomatic patients are a source of COVID-
19 spread; healthcare providers caring for these patients are at the
greatest risk of contracting the virus [9-15]. Patients with suspected or un-
known COVID-19 status should immediately be placed in a negative pres-
sure room, if possible [16,17]. If not available, a private room with a closed
door is recommended. During the resuscitation of a critically ill patient,
healthcare providers may be required to perform aerosol generating pro-
cedures (AGPs) such as nebulization, non-invasive positive pressure ven-
tilation (NIPPV), bag-mask ventilation, airway suctioning, endotracheal
intubation (ETI), and CPR [18-22]. Performing AGPs in negative pressure
rooms, where air-exchange occurs more than 12 times an hour, reduces
cross-contamination among staff and patients outside the room [23]. Suc-
cess in preventing cross-contamination when using these rooms was
found during the SARS epidemic in 2002 [24-26]. Importantly, these neg-
ative pressure rooms may prevent viral particles from traveling outside of
the room, but they do not reduce the viral load or risk of contamination
inside the room itself [27]. Many healthcare facilities have a limited num-
ber of negative pressure rooms, making this setting a somewhat scare re-
source; furthermore, in some instances, it is difficult to predict the
likelihood of cardiac arrest occurring in a subset of these patients, making
pre-placement in a negative pressure room another challenge.

3.1.2. Personal protective equipment

Multiple organizations have recommended that adequate personal
protective equipment (PPE) and staff safety is the number one priority
before assessing any patient in cardiac arrest [15,19,20,28]. PPE proto-
cols have been proposed by several clinical societies, but these recom-
mendations are based on low-quality evidence [29]. Fig. 1 outlines the
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minimum PPE needed to assess a patient infected with COVID-19 and
the minimum PPE needed to perform AGPs as recommended by the
Centers for Disease Control and Prevention (CDC) and the American
Heart Association's (AHA) updated Advanced Cardiac Life Support
(ACLS) guidelines [15,23,30]. Although there is currently no high-
quality evidence recommending the use of powered air purifying respi-
rators (PAPRs) for AGPs, they have been shown to protect against the
risk of contamination better than an N95 mask alone [29].

3.1.3. Team composition

To further minimize the risk of COVID transmission, only essential
personnel should enter the room of a COVID-infected patient to perform
CPR[15]. Communication challenges can arise among staff in healthcare
settings where rapid and effective interventions are required for patient
care [31-34]. Therefore, it is recommended to use a structured commu-
nication strategy, such as the situation, background, assessment, and
recommendation (SBAR) technique to improve information delivery
and patient safety in critical situations [35-38]. Prior to responding to
a cardiac arrest, appropriate planning and team huddles should be per-
formed to identify roles, responsibilities, equipment, and medications.
Team composition of healthcare providers responding to a patient in
cardiac arrest should be divided into those inside patient's room (IPR)
and those outside patient's room (OPR). In addition to “recommenda-
tions” on the SBAR communication instrument, the assembled team
should review the roles and responsibilities of each member (Fig. 2
and Fig. 3).

When assigning roles, one of the most important roles is the desig-
nated safety officer. This OPR team member is responsible for coaching
all donning and doffing of PPE and serving as the door monitor to keep
record of staff entering and leaving the room. IPR providers should
strictly adhere to the PPE protocols mentioned above, and OPR mem-
bers should quickly obtain all the necessary and needed equipment if
not already immediately available, as delays in the initiation of com-
pressions will already be expected. The designated safety officer,
among many important roles, should stop the entry of any personnel
lacking appropriate PPE, regardless of the patient condition, acuity, or
event, including new onset cardiac arrest.

IPR healthcare providers should consist of the following members:

One physician overseeing the cardiac arrest

One physician focusing on procedures (which include AGPs and
ultrasound)

One nurse dedicated to administering medications

A second nurse dedicated to documentation and additional over-
sight

- A third nurse or medical technician dedicated to CPR (if mechan-
ical CPR device unavailable)

IPR teams should consist of a total of four members if a mechanical
chest compression device is available to provide CPR, otherwise a fifth
member should be added to perform the task of compressions [23]. If

PPE Required To Evaluate COVID-19 Patient

Surgical mask or respirator (N95 or FFP3)
Eye protection (ideally full-face shield)
Long sleeve (level 4) gown covering wrists

Gloves extended to cover wrist of gown

PPE Required to Perform AGPs
Fit tested respirator (N95 or FFP3) or PAPR*
Eye protection (ideally full-face shield)
Long sleeve (level 4) gown covering wrists

Double gloves extending to cover wrist

PPE: Personal AGP: Aerosol

procedure, FFP: Filtering facepiece particles, PAPR: Powered air purifying respiratory

*PAPRs shown to better protect against risk of contamination than fit tested respirators, however currently no high-quality evidence to recommend use in COVID-19 patients

Fig. 1. Minimum recommended personal protective equipment required to evaluate COVID-19 patients and perform aerosol generating procedures.
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[ COVID-19 Cardiac Arrest Team Composition

)

Airway Cardiac Cart
Equipment m Monitor

Procedure Doctor

7 Back-up Doctor

L
L

Medication Nurse Lead Doctor m m
Defibrillator Safety Officer Nurse Pharmacist

- -

N

7

(CPR Nurse)

A4
Documentation Nurse Runner Nurse

Respiratory Therapist

[ Inside Patient Room (IPR) Team } [ Outside Patient Room (OPR) Team ]

Fig. 2. Team composition displaying in-patient room (IPR) and outside-patient room (OPR) members.

SBAR for the Cardiac Arrest Patient

E

Concise introduction of current provider & the patient

Brief description of events leading up to cardiac arrest

Specify COVID-19 status & end-of-life goals of care if known

Brief information related to the current situation

Background

Provide pertinent medical history including comorbidities

Convey oxygen therapy & interventions administered thus far

Determine prognosis & effectiveness of further interventions

Review information such as vitals & most recent lab work

Identify any immediately reversible causes to cardiac arrest

(G

Roles / Responsibilities] Medication administration, documentation, compressions

Designate team members to be outside & inside patient’s room

Assign Safety Officer to monitor PPE donning & doffing process

Fig. 3. SBAR communication tool specific for cardiac arrest patients with known or suspected COVID-19.
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a mechanical chest compression device is unavailable, provider fatigue
when performing compressions should be prevented by having the
nurses on the IPR team rotate their roles during each 2-minute cycle
of CPR. To avoid fatigue, providers may consider rotating through the
role of compressions every minute instead [39]. This rotation should
occur simultaneously while the physician overseeing the arrest
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interprets the rhythm and next course of action per advanced life sup-
port guidelines. When changing compressors, regardless of the reasons
for stopping compressions (i.e., rhythm interpretation, defibrillation,
etc.), interruptions must be minimized. To conserve PPE and resource
allocation, it is not recommended that OPR team members wear full
PPE unless they plan to enter the room. They should maintain droplet
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contact precautions and be ready to don full PPE, however, should they
be needed to change out with IPR team members, assist with a difficult
procedure, or contribute to patient care in some other fashion.

OPR healthcare providers should consist of the following members:

One backup physician ready to don PPE and assist where needed
One nurse designated as the safety officer

One nurse designated as the “runner” to rapidly acquire any addi-
tional unanticipated equipment or medications

One pharmacist if available

One respiratory therapist

3.1.4. Equipment considerations

Any equipment or personnel that do not require immediate entry
into the patient room should remain in the hallway for prompt access.
For example, the code cart with appropriate medications and supplies
can remain in the hallway immediately adjacent to the doorway. The
safety officer or other assigned personnel can provide rapid access to
any requested medications, supplies, or equipment. With this approach,
the code cart and its contents do not need to be discarded afterwards
due to contamination. In addition to the code cart remaining outside
the room, if the hospital's code team has a pharmacist, this person can
also remain immediately outside the patient's room, allowing for rapid
consultation as needed. The defibrillator device, typically paired with
the code cart, should also remain outside of the patient's room. Proce-
dure trays such as central line and arterial line kits should be quickly
obtained and brought to the patient's room by the Runner Nurse if
they are not already present. Additional equipment allowing for real-
time communication from the patient room, such as baby monitors,
walkie-talkies, a small microphone, or dry erase boards, has been rec-
ommended by some to facilitate communication between the IPR and
OPR teams [40].

Institutions should create a mobile endotracheal intubation pack
that is decontaminated after each intubation. This pack should contain
single-use equipment brought into the patient's room during intuba-
tion. Additional airway equipment may be stored in the hallway as nec-
essary. All essential medications should be present before the
procedure, including appropriate post-intubation analgesia, sedation,
and paralyzing medications. Push-dose vasopressors or a norepineph-
rine infusion should also be available.

3.2. Cardiac arrest management in patients with known or suspected
COVID-19

In addition to the changing team dynamics and equipment alloca-
tion, management of cardiac arrest in patients with known or suspected
COVID-19 raises considerations in airway management, circulatory sup-
port, and medication administration. The important principles of
cardio-cerebral perfusion, via high-quality chest compressions with
minimal interruptions, and management of shockable dysrhythmias
via automated external defibrillators (AEDs) or manual defibrillators,
remain; these priorities have not changed in the COVID-19 patient.

3.3. Considerations in airway management

3.3.1. Preoxygenation and ventilation

Although not the focus of this review, oxygenation strategies limit-
ing aerosolization risk, such as application of a non-rebreather or face
mask with high-flow oxygen and insertion of an oral airway, should
be performed immediately following the donning of appropriate PPE.
If a provider donned in PPE is alone with an immediately unresponsive
patient, he/she should immediately call for assistance, apply a non-
rebreather with oral airway, and then begin chest compressions. Once
additional help arrives, the non-rebreather can be replaced with a bag
valve mask (BVM) attached to a high-efficiency particulate absorbing
(HEPA) filter, and tight seal of the face mask should be utilized [15]. A
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Fig. 4. Recommended “V” and “E” hand position to ensure a tight mask and seal when
using a BVM.

two-person technique is recommended when using the BVM to im-
prove the seal between the patient's face and mask [20,41-44]. The
“V” and “E” hand position ensures a tight mask seal and is recom-
mended (Fig. 4) [45].

The placement of an appropriately sized advanced airway must be
prioritized as the chest compressions performed during CPR may be
aerosol producing [41,42,46,47]. There is a consensus agreement in
the literature stating airway management of a COVID-19 patient in car-
diac arrest should begin with opening the airway and placement of an
advanced airway [15,19,20,28,42]. Additionally, a supraglottic airway
(SGA) device with an attached viral filter may be used for airway protec-
tion [20,21,27,35,36,38].

3.3.2. Endotracheal intubation

Should intubation be required, several guidelines recommend the
use of video laryngoscopy over direct laryngoscopy to allow further dis-
tance between the provider and patient [15,45,47,48,49]. The place-
ment of a clear drape/tarp or box has been suggested to limit viral
aerosolization; however, it is unclear how this influences first pass suc-
cess [50]. The airway box is cumbersome and, when added to the al-
ready compromising PPE, can be a significant challenge to successful
airway management. One study evaluating the use of aerosol boxes to
protect healthcare providers found reduced first pass success, longer
time to intubation, and decreased laryngoscopic grade [51]. Other stud-
ies evaluating their efficacy concluded they should not be used outside
the operating room or in situations where a surgical airway may be
needed [52,53]. Similar to the placement of an SGA, the most experi-
enced healthcare provider should perform the intubation procedure
[15,19,20,28,49]. The AHA recommends that chest compressions should
be paused during intubation to reduce risk of disease transmission and
to ensure first-pass intubation success [15]. It must be noted that this
recommendation is a significant deviation from pre-pandemic manage-
ment yet is warranted for the stated reasons; an approximate 10-second
compression pause is considered appropriate in this setting. In the event
of a difficult airway, placement of an SGA is reasonable to secure the air-
way and focus on chest compressions. Following intubation, the patient
should be connected to a ventilator with a HEPA filter attached when
possible to further limit the risk of viral aerosolization. Extra caution
should be taken to maximize a closed circuit between the patient and
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the ventilator, as this carries a lower risk of aerosolization compared to
other forms of positive pressure ventilation [54].

3.3.3. Proned patients

Proning awake COVID-19 patients in the ED has been shown to im-
prove oxygen saturations and respiratory symptoms [55]. For proned
patients in cardiac arrest without an advanced airway, it is recom-
mended that they be placed back in the supine position prior to any con-
tinued resuscitation [15]. However, proned patients with an advanced
airway should avoid being turned to prevent the risk of equipment dis-
connections. CPR should be provided to these proned patients with
hands in the standard position over T7-10 [15].

3.4. Considerations in circulatory support

3.4.1. Mechanical CPR devices

Providers should consider the use of a mechanical CPR device, if
available, to decrease the number of staff required in the room and in-
crease cognitive offloading [15,39,56]. Several simulation studies have
demonstrated the quality of CPR and success of other life-saving proce-
dures performed by healthcare providers and emergency medical ser-
vices (EMS) personnel decrease when wearing PPE [57-59)].

3.4.2. Vascular access

There is a significant amount of literature suggesting hypercoagula-
bility is an indicator of severe COVID-19 [7,60-66]. One study found a
31% incidence of thrombotic complications among intensive care unit
(ICU) patients with COVID-19, and among them the most common
was pulmonary embolism (PE) [64]. Healthcare providers should have
a lower threshold to obtain additional vascular access, as this hyperco-
agulable state may result in the clotting of pre-existing lines. If not al-
ready obtained, intravascular (IV) or intraosseous access (I0) should
also be rapidly obtained. An analysis of several randomized control trials
suggest that the success of placing a peripheral IV is significantly re-
duced when healthcare providers have donned PPE [67-69]. In a cardiac
arrest situation, the placement of either a peripheral or central venous
catheter usually requires a significant amount of time and distraction
of team members, compared to the rapid and reliable placement of an
10 device. Therefore, it is recommended that medical providers have a
low threshold for initiating IO access if IV access is unsuccessful [70].
In fact, many authorities recommend use of an IO device as the initial
vascular access intervention unless pre-existing device exists [83].

3.4.3. Defibrillation

Evidence extrapolated from the 2012 SARS outbreak has shown that
healthcare providers who performed defibrillation on critically ill pa-
tients did not become infected with SARS [71]. Additionally, studies
looking at defibrillation as a potential exposing procedure in this popu-
lation did not find a clinically significant increase in risk [72,73]. In pa-
tients with COVID-19, defibrillation is considered a non-aerosolizing
procedure, and its use is recommended by the ACLS guidelines
[15,74]. In their Consensus on Science with Treatment Recommenda-
tions, The International Liaison Committee on Resuscitation suggests
that healthcare providers consider defibrillation before donning full
AGP PPE in situations where the benefits may exceed the risks [74];
this recommendation is contrary to the recommending of donning full
PPE prior to patient intervention and must be considered with extreme
caution. COVID-19 patients with myocarditis or other cardiac complica-
tions leading to cardiac arrest have benefited from early defibrillation
[75,76]. Treating shockable rhythms early may prevent the need for fur-
ther resuscitative measures.

As per current ACLS guidelines, algorithms should be closely
followed, including identifying and treating any reversible causes
(e.g., hypoxia, electrolyte abnormalities, etc.) prior to termination of re-
suscitative efforts [20,41]. Transthoracic echocardiography (TTE), if
available, should be considered to guide resuscitative efforts [77].
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However, it is important to follow proper guidelines to avoid contami-
nation of the ultrasound transducer [78].

3.4.4. Medications

While the administration of tissue plasminogen activator (tPA) has
demonstrated improvement in the P/F ratio of COVID-19 patients with
acute respiratory distress syndrome (ARDS), there is limited evidence
regarding its role in cardiac arrest [62]. Thrombolysis should be consid-
ered if PE is the cause of cardiac arrest. Administration of other standard
ACLS medications such as epinephrine in the COVID-19 cardiac arrest
patient is no different as compared to pre-pandemic guidelines.

3.5. Considerations in underlying etiology

Significantly elevated D-dimer levels, low anti-thrombin levels, and
pulmonary congestion with microvascular thrombosis increase the risk
of PE, which may be the cause for sudden cardiac arrest in some patients
with COVID-19 [63,64,79-81]. A systematic overview of 80 autopsies
found several cases of pneumonia combined with pulmonary artery
emboli, and 40% of the total cases had deep vein thromboses [82]. The
injury to endothelial cells and facilitation of viral infiltration in the set-
ting of a systemic hypercoagulable state may contribute to the develop-
ment of PE [83].

The use of transesophageal echocardiography (TEE) during cardiac
arrest may optimize the quality of chest compressions and provide ad-
ditional diagnostic information regarding the cause of the arrest [84].
The ability to perform TEE in proned patients and its low risk of viral
aerosolization in already intubated patients has led to a consensus state-
ment by a multidisciplinary group of experts in point-of-care echocardi-
ography to recommend its use in COVID-19 patients [84].

3.6. Post-cardiac arrest care

3.6.1. Role of the cardiac catherization lab

Given the high mortality rate of COVID-19 patients who survive an
initial cardiac arrest, there is an understandable lack of data regarding
the utility of percutaneous coronary intervention (PCI) following return
of spontaneous circulation (ROSC). The American College of Cardiology
(ACC) states that fibrinolysis can be considered as an option for the rel-
atively stable ST elevation myocardial infarction (STEMI) patient with
active COVID-19, but that PCI remains the treatment of choice [85]. Re-
garding unstable patients, including those who suffered cardiac arrest,
the ACC also recommends patients be intubated prior to arriving to
the catherization lab to decrease the risk of viral aerosolization and
staff exposure [85].

3.6.2. Targeted temperature management

There is currently no evidence on the impact of targeted tempera-
ture management (TTM) in post-cardiac arrest patients with COVID-
19. Given the neurologic benefit of TTM in non-COVID-19 patients, it
should still be considered following ROSC and, if applicable, part of the
patient's immediate post cardiac arrest treatment [86,87].

3.6.3. Extracorporeal membranous oxygenation

Use of extracorporeal membranous oxygenation (ECMO) can be a vi-
able rescue strategy in carefully selected patients. However, ECMO is a
resource-intensive technique restricted to highly specialized centers,
limiting its widespread use. Although there are insufficient data to sup-
port ECMO during CPR (E-CPR), several major organizations recom-
mend against it, given the potential for cross-contamination of staff,
the significant use of PPE, and questionable risk-to-benefit ratio in pa-
tients with multiple co-morbidities or multiple organ failure
[48,88,89]. A study by Yang et al. examined critically ill patients with
COVID-19 and found that five of the six (83.3%) patients who were
placed on ECMO did not survive [60].



M. Ramzy, T. Montrief, M. Gottlieb et al.

American Journal of Emergency Medicine 38 (2020) 2693-2702

9 Step Transport of the COVID-19 Patient

[CONFIRM ETT PLACEMENT w/EtCO2 ]

APPLY surgical mask
if not intubated

CHECK ALL airway equipment }

02 Tank
- BVM + Viral Filter
- HFNC/ NIV

{ ENSURE Sign-outs were given W

J
- Nurse to Nurse
- Doctor to Doctor

IDENTIFY spotter for PPE Doffing]
Change PPE before

transportation

Sanitize stretcher

handles & rails

{CONFIRM meds, staff & equipment W

- IV Pumps, RRT, RN
- Medical chart in plastic bag
- Paralytic bolus if intubated

NOTIFY unit prior to department}
Ensure ID card access J

to floor / elevators

[ REVIEW concerns/anticipated problems

LConfirm location w/ transport team

[ UTILIZE Service elevators ONLY ]

{Limit to only essential personnel J

[ DEBRIEF after transportJ

Fig. 5. Nine step algorithm to safely transport a COVID-19 patient.
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3.6.4. Transportation

The transportation of the COVID-19 patient requires a team effort.
The process should be conducted in a thorough and meticulous fashion
with close attention to detail to protect staff and other patients in the
hospital. Following patient stabilization, the 9 step process outlined in
Fig. 5 should occur after nurse to nurse and physician to physician
sign out has occurred.

3.6.5. Debriefing

Following the cardiac arrest, both the IPR and OPR teams should con-
vene for a debrief. The debrief should be a reflective conversation about
performance in a specified clinical setting or scenario [90,91]. Perfor-
mance refers to a combination of taskwork and teamwork; the former
represents the team's overall ability to adhere to a resuscitation algo-
rithm or in this case, the team composition mentioned previously [92].
Taskwork also refers to specific psychomotor skills such as performing
CPR. Given the novelty of this team composition when resuscitating
COVID-19 patients, this dedicated debrief and feedback time is of ut-
most importance. It should be utilized to identify areas for improvement
in duties, responsibilities, and communication. Both regular debriefing
and feedback sessions are associated with improved ROSC, neurologic
outcome, and time delay to first compression [93-96]. Regardless of pa-
tient outcomes, team members need to recognize that treating COVID-
19 infected patients requires a different approach and assist each an-
other with the challenges that arise in adapting to this new method.

3.6.6. Ethical considerations and controversies

Although this review focuses primarily on in-hospital cardiac arrest,
obtaining a thorough history from EMS personnel regarding the events
that led up to the cardiac arrest continues to remain vital and may serve
to guide further treatment. Regarding prehospital resuscitation, patients
who meet ALL of the following criteria may not benefit from continued
resuscitation:

- Cardiac arrest not witnessed by EMS personnel

- No ROSC at any point during prehospital resuscitation

- Absence of shockable rhythm at any point during prehospital resus-
citation [28]

The difficulty in performing CPR as well as other life-saving interven-
tions and procedures while wearing full PPE must be highlighted. While
vital to staff safety, the use of appropriate PPE has been shown to de-
crease the effectiveness of compressions and impair healthcare
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provider's skills when performing advanced airway procedures
[45,59,97,98]. Furthermore, resuscitation teams need to be aware of
PPE's reduction in healthcare provider field of vision and interference
with team communication, as these are vital when managing any pa-
tient in cardiac arrest [99,100]. A summary of the changes and modifica-
tions to advanced life support can be found in Fig. 6.

3.6.7. Do not attempt resuscitation / Do not resuscitate considerations

Many clinicians have suggested a universal do-not-attempt-
resuscitate (DNAR) / do-not-resuscitate (DNR) policy for all patients in-
fected with COVID-19 infection, regardless of the patient's desires or
family's wishes. The ethics of such DNAR/DNR decisions are complex
and require thoughtful consideration by clinicians, ethicists, and legal
representatives, among many others involved parties. Given the high
mortality and poor overall outcome, the risks and benefits of CPR should
be assessed for each patient on a case-by-case basis. In addition to the
extremely poor prognosis of a COVID-19 patient in cardiorespiratory ar-
rest, several other factors must be considered, including the exposure
risk to resuscitation team members, extensive use of PPE required for
all team members, and the delay in response to resuscitation mandated
by appropriate donning of PPE prior to entry into the patient room.
These decisions should be made at an institutional level.

4. Conclusion

COVID-19 is highly communicable and poses significant risk to
healthcare providers. Avoiding aerosol-generating procedures and
only performing such interventions when necessary with the appropri-
ate PPE are vital when treating critically ill patients with COVID-19. Re-
suscitation status must be considered early so that patient prognosis,
provider safety, and equipment/supply use are all optimized; the prior
“do it all” approach to resuscitation likely no longer applies to the pa-
tient with severe COVID-19 illness. The most appropriate approach in-
volves a realistic appraisal of the situation with patient and family
awareness of the poor prognosis of severely ill COVID-19 patients; the
clinical team must consider each patient on a case-by-case basis.

While the main tenants of ACLS have not drastically changed, this re-
view helps identify important modifications to managing cardiac arrest
patients. Among these are utilizing a mechanical compression device to
limit needed personnel and prioritizing the placement of an SGA or in-
tubation to prevent further aerosolization of this virus. Healthcare insti-
tutions should utilize a structured and organized team, consisting of the

ACLS Modifications in Cardiac Arrest Patients
with Suspected/Known or Unknown COVID-19 Status

Consider resuscitation appropriateness and overall effectiveness of efforts

Limit the number of needed personnel entering patient’s room

Mechanical CPR device should be used to reduce number of required staff

Full PPE should be worn by ALL healthcare providers prior to entering room

Limit viral aerosolization by applying NRB face mask or BVM with attached HEPA filter

Early defibrillation of shockable rhythms may prevent need for further interventions

Prioritize intubation using VL and pause compressions to ensure first pass success

Connect to ventilator with filter and minimize closed-circuit disconnections

10 placement is more successful than IV when in full PPE

CPR: Cardit y ion, PPE: Personal pi i i NRB: N
10: v:

BVM: Bag-val

k, HEPA: High efficiency particulate air, VL: Video

Fig. 6. Summary of ACLS modifications in cardiac arrest patients with suspected/known or unknown COVID-19 status.
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minimal number of team members needed inside and outside the
patient’s room, to further guarantee the safety of healthcare providers.
In addition to early goals of care discussions with COVID-19 patients
and/or their proxy, healthcare providers must identify the underlying
cause of the patient's cardiac arrest and determine the risk/benefit of ag-
gressive interventions in these critically ill patients.
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