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Prehospital care of cardiac arrest in COVID-19 patients
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SUMMARY

During the COVID-19 pandemic, there was an urgent need to revise the existing cardiopulmonary re-
suscitation (CPR) guidelines published in 2015. The coronavirus pandemic increased the rate of cardiac
arrests, and the need for CPR. International resuscitation associations proposed updated resuscitation
guidelines during the COVID-19 pandemic. Although there is a clear consensus in most recommendations,
there are also disparities. Their implementation in everyday clinical practice would alleviate the fear of
health workers at the prehospital level and reduce the indecision to apply CPR in such patients as well.
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INTRODUCTION

The year 2020 will be remembered as the year
when the WHO declared the pandemic of the
COVID-19 disease [1]. Thus, guidelines for car-
diopulmonary resuscitation (CPR) published in
the same year were adapted to this disease [2].

Cardiac arrest (CA) is the leading cause
of death in the world, with around 700,000
people dying annually in Europe alone. It is
most common at the out-of-hospital level
with an incidence of 67-170 per 100,000 in-
habitants [3]. The ongoing COVID-19 pan-
demic has dramatically altered the landscape
of pre-hospital response to out-of-hospital CA
(OHCA). Research exploring the incidence of
OHCA events during the pandemic has been
mixed. Parisian study indicated an increasing
number of OHCA associated with an escalat-
ing COVID-19 case burden [4]. Italy’s research
demonstrated no appreciable change in OHCA
incidence during the early pandemic period
[5]. However, a meta-analysis published in
December 2020 reported a 120% increase in
incidence since the start of the pandemic, as
well as higher mortality rates [6].

OHCA is potentially curable if early CPR is
initiated [2]. The main and most significant dif-
ference between non-COVID and COVID-19
patients is in the second link of the chain,
where early application of basic life support
(BLS) in COVID-19 patients requires the ap-
plication of a protective mask for rescuer and
casualty, and that CPR is performed only by
chest compressions [2].

BASIC LIFE SUPPORT ADAPTED FOR
COVID-19 PATIENTS

BLS can be performed by: lay persons, trained
nonprofessionals, health care workers (HCWs)

outside the workplace and without professional
equipment, until the arrival of the emergency
medical team (EMT) [7] or HCWs (both in-
and out-of-hospital).

Emphasis is placed on: early identification
of suspected or positive COVID-19 patients,
the importance of safety (self, bystander, the
patient) and application of personal protective
equipment (PPE) in case of a decision to per-
form CPR [2].

In COVID-19 patients, CA is identified if
a person is unresponsive and not breathing
normally [2, 8]. In the current COVID-19 cir-
cumstances, to check breathing by the look-
listen-feel method [9] is declared invalid and
is replaced by a modified method look-feel for
no longer than 10 seconds [7]. Do not open
the airway (lifting the chin and tilting back the
forehead) and do not check breathing by lean-
ing over the persons’ mouth/nose because of
possible aerosol transmission [8].

If there are no signs of life and no breath-
ing, or if there is any doubt about it, immedi-
ately perform CPR, call the emergency num-
ber 194 [8], and inform the dispatcher about
the suspected or confirmed infection with the
COVID-19 virus, so that a EMT can be sent
with complete PPE.

Lay rescuers start and conduct compression-
only CPR until the arrival of the EMT. There is
evidence that compression-only CPR was bet-
ter than no attempt at CPR [7]. Lay rescuers
should consider placing a facemask or cloth/
towel over the person’s mouth and nose before
performing chest compressions and public-ac-
cess defibrillation. This may reduce the risk of
spreading the virus during chest compressions.

Medical PPE, according to the European
Resuscitation Council, is divided into two
groups: minimum droplet-precaution PPE
(gloves, short-sleeved apron, surgical mask,
eye and face protection: fluid resistant surgical
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mask with integrated visor or full-face shield/visor or
polycarbonate safety glasses or equivalent) and minimum
airborne-precaution PPE (double gloves, scaphander or
long-sleeved apron, filtering facepiece FFP3/N99 mask/
respirator (FFP2/N95 if FFP3 not available), eye and face
protection: full-face shield/visor or polycarbonate safety
glasses or equivalent) [2].

Without PPE, the use of BLS is not recommended for
anyone [7], except in the case when the rescuer himself is
infected or has contracted COVID-19.

HCWs perform CPR with chest compressions and ven-
tilation with a bag-valve-mask (BVM) and oxygen at a 30:2
ratio [2]. In order to achieve effective chest compressions,
apply pressure quickly, strongly, and without interrup-
tion: on the lower half of the sternum (‘in the center of
the chest’), depth of 5-6 cm, at a rate of 100-120/minute
with as few interruptions as possible and allow the chest
to recoil completely after each compression [8].

If a BVM not available, perform compression-only CPR.
If a BVM available, use special high-efficiency particulate
air (HEPA) filters or bacteria/virus filters during ventila-
tion that reduces aerosol generation during CPR.

Instead of the usual method of ventilation with a BVM
in non-COVID patients, the method of one rescuer and
two hands (so-called C-E grip): one hand covers the
mask-face seal, and the other presses the Ambu bag), in
COVID-19 patients ventilation is performed by the meth-
od of two hands and two rescuers (so-called V-E grip):
one rescuer covers the mask-face seal with both hands i.e.,
the thumbs and thenar eminence are placed over each side
of the mask while the second through fifth digits pull the
jaw upward, another rescuer presses the Ambu bag twice
after 30 compressions) [10].

Early use of automated external defibrillator significant-
ly increases the chances of survival and does not increase
the risk of COVID-19 infection [2].

ADVANCED LIFE SUPPORT ADAPTED FOR
COVID-19 PATIENTS

Guarantee a safe environment. Before starting CPR, all
EMT members must make use of the recommended PPE,
following the established fitting and removal standards. In
COVID-19 era, CPR, due to some components being high
aerosol-generating procedures [11], has become high-risk
procedure for the HCWs. Instead of “Primum non nocere”
(first do no harm), we are forced to change to “Primum non
nocere ad te” (first do no harm to yourself) [12].

The following devices have been designed around
the world to reduce COVID-19 virus contamination:
Polycarbonate barrier box in which ventilation is per-
formed by a technique involving two persons: one person
holds a mask and the other ventilates on an Ambu bag, and
protective aerosol box on intubation [13].

Once adequately protected, the presence of CA is to
be confirmed, assessing the patient response to stimuli
and the presence of spontaneous ventilation and pulse
[14]. The quality chest compression should be started as
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soon as possible. Until the available defibrillator or until
advanced airway management occurred [ideally with the
use of endotracheal intubation (ETI)], compression-only
CPR are performing [8]. Providing compression-only CPR
and initial passive oxygenation through a “high oxygen
concentration with low flow” mask system coupled with a
HEPA filter or a nonrebreather face mask (covered with a
surgical mask) is an acceptable alternative to active BVM
ventilation during the initial phase of CPR [15]. Once a
BVM device arrives, proceed with a compression: venti-
lation ratio of 30:2. The person doing compressions can
pause to squeeze the bag [2].

Defibrillate as soon as indicated; without delay for ap-
plication of PPE. In the witnessed shockable CA, and situ-
ations where a defibrillator can be applied immediately
for defibrillation and the resuscitator has not been able
to put on the corresponding PPE to start CPR, it is rea-
sonable to follow the recommendation of applying three
consecutive discharges without previous chest compression
or compression between discharges [14]. There is no sci-
entific evidence that direct current shock delivery leads to
aerosol generation, so it can be delivered safely. Whenever
possible, use self-adhesive electrodes instead of handheld
defibrillator electrodes. If a defibrillator is not available,
one team member will begin only the external massage
until the defibrillator is delivered and prepared.

If not yet, place an oxygen mask and give oxygen. Leave
the mask on the patient until a BVM device arrives [2], and
then, proceed CPR with a compression: ventilation ratio of
30:2. Manual ventilation with a BVM with high-flow 100%
oxygen (target: SaO, of 94-98%), should be performed
only by experienced staff using a 2-person technique (V-E
grip), because an ill-fitting mask/poor seal will generate
an aerosol [2].

Establishment of an advanced airway in COVID-19
patients due to the high degree of aerosol contagion is
one of the riskiest procedures in the treatment of these
patients [16]. Provide airway by using ETT or supraglottic
device or with mandatory placement of HEPA filters on
the Ambu bag [17], as well as on the ventilator hoses. It
is reccommended that the ETI be performed by an expe-
rienced physician so that the procedure can be done in
one act, which reduces the exposure to the virus, as well
as to use an endotracheal tube with a balloon cuff [18]. If
ETI is delayed, consider ventilation with a self-inflating
balloon and/or the insertion of a supraglottic device, both
with HEPA filters. The position of the placed endotracheal
tube should not be checked auscultatory (transmission of
infection), but only by capnography [9, 18] or observation
of chest movements during ventilation with an Ambu bag.
After ETI, perform chest compressions with 10 ventila-
tions per minute. If feasible, one person performs ETI,
another assists, and a third administers medication and
sets up electrocardiogram monitoring [18]. Shao et al.
[19] suggested frequent changes (every minute) of per-
sons performing chest compressions, since performing
chest compressions while wearing PPE causes rapid fatigue.

Provide a venous route for drug administration, giving
preference to the intraosseous approach.
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Figure 1. Advanced Life Support Algorithm for COVID 19 adult patients. Adapted for Resusci-tation Council UK guidance, available from: https://
firstaidforlife.org.uk/giving-cpr-during-the-pandemic-resuscitation-council-uk-guidance/ [20]; PPE - personal protective equipment; BLS - basic
life support; VT - ventricular tachycardia; VF - ventricular fibrillation; DC - direct current; CPR - cardiopulmonary resuscitation; ETI - endotracheal
intubation; LMA - laryngeal mask air-way; HEPA — high-efficiency particulate air; ROSC - return of spontaneous circulation; CA - cardiac arrest;
ECG - electrocardiogram; IV - intravenous; |0 - intraosseous; PEA - pulseless electrical activity

All other algorithmic procedures during the manage-
ment of CA (shockable or nonshockable), reversible causes

PERSON

of arrest, post-resuscitation care and the use of sophisti-

cated medical equipment remain unchanged compared to

the recommendations from 2021.

Figure 1 presents the Universal Advanced Life Support
Algorithm adapted for COVID 19 patients [20].

‘ DOI: https://doi.org/10.2298/SARH220306059A

TRANSPORT OF A SUCCESSFULLY RESUSCITATED

For easier memorization, the transport of a successfully re-

suscitated person is subject to the acronym STOP COVID

[21]:

S (secure) - secure airway,

Srp Arh Celok Lek. 2022 Jul-Aug;150(7-8):484-488
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T (team building) - team griefing,

O (organize) —competence, team,

P (prepare) — prepare all the equipment,

C (checklist) — checklist for equipment and sequence
of procedures,

O (optimize) — optimization of hemodynamic status
and oxygenation,

V (vigilated) - careful dressing/undressing of protec-
tive equipment,

I (invasive) — invasive airways evaluation,

D (debriefing) - oral and written report at the time of
patient handover.

After transport, completely and thoroughly disinfect
(with chlorine-based solution) the ambulance and used
medical apparatus and equipment, before the vehicle is
re-included in the normal work process.
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CONCLUSION

This paper presents a sublimation of relevant recommen-
dations during the COVID-19 disease pandemic. Their
implementation in everyday clinical practice would allevi-
ate the fear of health workers at the prehospital level and
reduce the indecision to apply CPR in such patients as well.
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MpexocnuTtanHo 36purbaBakbe CpuaHor 3actoja Kog o6onennx oa Kosuga 19

bojaH Hukonuh', CnahaHa AHhenuh'2

'YHusep3utet CuHrupyHym, Gakyntet 3apaBCTBEHMX U NOCNOBHIX CTyAuja, Bambeso, Cpbuja;

?3aBog 3a ypreHTHy MeguuuHy, beorpag, Cpbuja

CAMETAK

Tokom naHgemuje KoBmaa 19 ykasana ce xuTHa notpeba 3a
peBuAvpamem noctojefirix cMepHMLa 3a KapAMOonyIMOHaNHy
peanumauujy (KIMP), objarbeHnx 2015. roguHe. MaHaemuja Ko-
Buga 19 je nosehana nHUMAEHLY cpyaHor 3acTtoja 1 noTpeby
3a KIP. MehyHapopHa yapy»xetba 3a KIMP npeanioxuna cy mo-
andmkosaHe npenopyke 3a KINP Tokom nangemuje kosmaa 19.

DOI: https://doi.org/10.2298/SARH220306059A

Mako nocToju jacaH KOHCeH3yc y BeRnHM NpenopykKa, nocToje
1 gucnaputeTu. bbrxosa NprMeHa y CBaKOLHEBHOj KNMHUYKO]
npakcy yonaxna 6u cTpax 3apaBCTBEHNX PafHMKa Ha MPexo-
CMWTaIHOM HMBOY 1 CMakbla HEOANYYHOCT Aa npumene KI1P
1 KOJ, OBaKBYX 6ONECHNKa.

KmbyuHe peun: KapgmonynmoHanHa peaHumauyja; kosug 19;
npenopykKe; NPexocnuTaaHo 36putbaBatbe
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