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CPR 1in COVID-19 infection (AHA)

& health care providers should put on full PPE before starting
CPR on any patient with confirmed or suspected COVID-19.

& high-quality CPR should not be delayed for those with suspected
or confirmed COVID-19

& For witnessed sudden cardiac arrests, chests compressions should
be initiated immediately. Providers should not delay chest
compressions to put on PPE or place face covering on
patients(for fully vaccinated provider)



...CPR 1in COVID-19 infection (AHA)

& Providers wearing appropriate PPE should replace
providers without sufficient PPE

& Defibrillation should be performed as soon as indicated,
and should not be delayed to put on PPE



PPE

& appropriate PPE includes:

& IN95 masks with eye protection or positive-airway pressure
respirators,

& gloves

& gowns



Reduce provider risk
Healthcare providers can significantly reduce their risk of infection by receiving the vaccine and
approved boosters (if applicable) against the SARS-CoV2 virus '* - 1°

Reduce provider exposure and provide timely care

Rapidly provide chest compressions, without delay or interruption

Do not delay chest compressions for provider PPE or to place a face covering on the
patient

Relieve initial resuscitation personnel with providers wearing appropriate PPE for AGPs as
soon as possible

Don appropriate PPE for AGPs (N95 masks with eye protection or positive-airway pressure
respirators, gloves and gowns) prior to confirmed AGPs including bag-mask ventilation,
intubation and positive pressure ventilation

Limit unprotected rescuers from exposure of AGPs

Consider using mechanical CPR devices if available and personnel are afready frained
Communicate COVID-19 status of the patient to any new providers and clearly
communicate expectations of appropriate risk-matched PPE




Specific additional resuscitation strategies
Pediatric and adult cardiac arrest

e Defibrillate as soon as possible when indicated; do not delay defibrillation for application of
masks or other PPE.
For agonal breathing, consider passive oxygenation until HEPA filtered ventilation can be
provided
Securely attach a HEPA filter to any ventilation device
Ventilate with a bag-mask-HEPA filter with tight seal until a supraglottic or endotracheal
airway is placed
Engage the intubator with the highest chance of first pass success
Consider use of video laryngoscopy, if available and personnel are already trained
Maximize chest compression fraction, pausing to intubate only if needed
Minimize endotracheal administration of medications to avoid aerosol generation
Minimize closed ventilation circuit disconnections
Commit to ethical and evidence-based termination of resuscitation policies

ut-of-hospital cardiac arrest

For adults, prioritize chest compressions and defibrillate when indicated; compressors
should apply their own masks if immmediately available and retrieval does not delay
treatment

e For pediatrics, prioritize oxygenation and HEPA filtered ventilation with chest
compressions; compressors should apply their own masks when available

Maternal and neonatal cardiac arrest

Newborn babies are unlikely to be a source of SARS-CoV2 transmission

For newborns, bag-mask or T-piece / mask ventilation with appropriate risk-matched PPE
is safe

Maternal respiratory secretions and fluids may be potential sources of SARS-CoV2
transmission for the neonatal team and newborn




Hepa filter




Attaching heap filter




Is masking of the patient
during the initial
compressions necessary?

Do first responders need to
don masks for their safety?

Chest compressions without ventilation results in tidal volumes
far less than that of normal breathing. *" “**? In addition, the
airway of cardiac arrest patients is typically initially obstructed by
the tongue further reducing the risk of aerosol transmission.#*
Thus, in the unlikely event that an unmasked patient with
suspected or confirmed COVID-19 suffers an unanticipated
cardiac arrest, do not delay compressions. If within immediate
reach, the concerned compressor may apply a surgical mask or
layered cloth over the mouth and nose of the patient, but this
should not delay initiation of chest compressions. The aerosol
potential of agonal breathing requires further investigation.

There are no reports yet of chest compressions alone on
COVID-19 positive patients resulting in transmission of the virus.
It is reasonable for an unvaccinated first responder to don a
mask immediately if within reach, but initiation of chest
compressions should not be delayed. For completely vaccinated
first responders, the risk of infection of COVID-19 from
performing compressions without a mask for a short duration is
likely negligible while providing an effective treatment for cardiac
arrest. Ventilations, which are a priority in pediatric and neonatal
arrests, are suspected to be an AGP and an N-95 wearing
provider should replace an unmasked first responder as soon as
possible.




COVID-19

Verify scene safety.

v

Check for responsiveness.

Shout for nearby help.

Activate emergency response

system via mobile device

(if appropriate).

Get AED and emergency equipment (or
send someone to do so).

Normal l No normal
W breathing, Look for no breathing breathing,

Monitor until pulse felt or only gasping and check pulse felt
emergency -« pulse (simultaneously).
responders arrive. J Is pulse definitely felt
within 10 seconds?

No breathing
or only gasping,
pulse not felt

(Gre)) startcpr
e Perform cycles of 30 compressions
and 2 breaths.*
* Use AED as soon as itis available.

|

AED arrives.

|

Check rhythm.

* Provide rescue breathing,*
1 breath every 6 seconds or
10 breaths/min using HEPA filter
with bag-mask ventilation.
Check pulse every 2 minutes; if no
pulse, start CPR.
If possible opioid overdose,
administer naloxone if available
per protocol.

By this time in all scenarios, emergency

response system or backup is activated,
and AED and emergency equipment are
retrieved or someone is retrieving them.

Shockable rhythm?
Yes, No,
shockable nonshockable

* Give 1 shock.* Resume CPR * Resume CPRimmediately for
immediately for 2 minutes 2 minutes (until prompted by AED
(until prompted by AED to allow to allow rhythm check).
rhythm check). e Continue until ALS providers take

e Continue until ALS providers take over or victim starts to move.
over or victim starts to move.

Abbreviations: AED, automated external defibrillator; CPR, cardiopulmonary resuscitation;
HEPA, high-efficiency particulate air; PPE, personal protective equipment.

Ilcon Legend

(7 Surgical mask (minimum);
N95 respirator, eye
protection, gloves,
impermeable gown
(as soon as possible)

HEPA filter
Suspected aerosol-

generating procedure
(on the basis of current studies)
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* Give oxygen*
= Attach monitor/defibrillator

Start CPR

@ VF/;l:VT
' v

©
v

CPR 2 min

= IV/IO access

V

Rhythm

v

Rhythm No
shockable? l

9 TN
Q Asystole/PEA )

v
@\ Epinephrine
ASAP
v

CPR 2 min
IV/10 access
Epinephrine every 3-5 min
Consider advanced airway,™
capnography

shockable?

e Epinephrine every 3-5 min
= Consider advanced airway.,*
capnography

o

Rhythm

Rhythm
shockable?

shockable?

= Amiodarone or lidocaine
= Treatreversible causes

lcon Legend

(Gre)) Surgical mask (minimum);
N9O5 respirator, eye
protection, gloves,
impermeable gown
(as soon as possible)

HEPA filter

Suspected AGP

(on the basis of current studies)

v

CPR 2 min

= Treatreversible causes

No Rhythm
shockable?

If no signs of return of
spontaneous circulation
(ROSC),goto 10or 11

If ROSC, go to
Post—Cardiac Arrest Care
Consider appropriateness
of continued resuscitation

v

(riGotosér7”J

Abbreviations: AGP, aerosol-generating procedure; CPR, cardiopulmonary resuscitation; ET, endotracheal; HEPA, high-
efficiency particulate air; 10, intraosseous; IV, intravenous; PEA, pulseless electrical activity; PPE, personal protective
equipment; ROSC, return of spontaneous circulation; VF, ventricular fibrillation; pVT, pulseless ventricular tachycardia.

© ®)

Push hard (atleast 2 inches

[S cm]) and fast (100-120/min)

and allow complete chestrecoil.

Minimize interruptions in

compressions.

Avoid excessive ventilation.

Change compressor every

2 minutes, or sooner if fatigued.

If no advanced airway, 30:2

compression-ventilation ratio.

Quantitative waveform

capnography

— If PETCO. is low or decreasing,
reassess CPR quality.

Shock Energy for Defibrillation

Biphasic: Manufacturer
recommendation (eg, initial
dose of 120-200 J); if unknown,
use maximum available.

Second and subsequent doses
should be equivalent, and higher
doses may be considered.
Monophasic: 360 J

Drug Therapy

Epinephrine IV/1O dose:

1 mg every 3-5 minutes
Amiodarone IV/IO dose:
Firstdose: 300 mg bolus.
Second dose: 150 mg.

or

Lidocaine IV/IO dose:
Firstdose: 1-1.5 mg/kg.
Second dose: 0.5-0.75 mg/kg.

Advanced Airway

Rapidly apply PPE before AGPs.
Provide endotracheal intubation
or supraglottic advanced airway.
For all ventilation, use a HEPA
filter.

Perform waveform capnogra-
phy or capnometry to confirm
and monitor ET tube placement.
Once advanced airway is in
place, give 1 breath every 6
seconds (10 breaths/min) with
continuous chest compressions.

Return of Spontaneous
Circulation (ROSC)

Pulse and blood pressure
Abrupt sustained increase in
PETCO, (typically =240 mm Hg)
Spontaneous arterial pressure
waves with intra-arterial
monitoring

Reversible Causes

Hypovolemia

Hypoxia

Hydrogen ion (acidosis)
Hypo-/hyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis, pulmonary
Thrombosis, coronary
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ardiac Arrestin Pregnancy In-Hospital ACLS Algorithm for Patients With Suspected or

Confirmed COVID-19

(GeJ)  Continue BLS/ACLS*

e High-quality CPR

HEPA

e Defibrillation when indicated*
e Other ACLS interventions

(eg, epinephrine)

& Assemble maternal cardiac arrest team j
i

v

Consider etiology

of arrest

\ 4

Perform maternal interventions
Perform airway management*
Administer 100% O,, avoid
excess ventilation
Place IV above diaphragm
If receiving IV magnesium, stop
and give calcium chloride or
gluconate

\ 4

\

Perform obstetric
interventions

e Provide continuous
lateral uterine
displacement

e Detach fetal monitors

* Prepare for perimortem
cesarean delivery

v

Continue BLS/ACLS
High-quality CPR
Defibrillation when indicated -
Other ACLS interventions
(eg, epinephrine)

Perform perimortem
cesarean delivery*
If no ROSC in 5 minutes,
consider immediate
perimortem cesarean delivery

v

Ilcon Legend

Neonatal team to
receive neonate

(G@F5)) Surgical mask (minimum);
N95 respirator, eye protection,
gloves, impermeable gown
(as soon as possible)

':QDD HEPA filter

HEPA

* Suspected AGP
(on the basis of current studies)

Abbreviations: ACLS, advanced cardiovascular life support; AGP, aerosol-
generating procedure; BLS, basic life support; CPR, cardiopulmonary resuscitation;
ET, endotracheal; HEPA, high-efficiency particulate air; IV, intravenous; PPE,
personal protective equipment; ROSC, return of spontaneous circulation.

Maternal Cardiac Arrest

e Team planning should be done in
collaboration with the obstetric,
neonatal, emergency,
anesthesiology, intensive care,
and cardiac arrest services.
Priorities for pregnant women
in cardiac arrest should include
provision of high-quality CPR and
relief of aortocaval compression with
lateral uterine displacement.

The goal of perimortem cesarean
delivery is to improve maternal and
fetal outcomes.

Ideally, perform perimortem cesarean
delivery* in 5 minutes, depending on
provider resources and skill sets.

Advanced Airway

Rapidly apply PPE before AGPs.

In pregnancy, a difficult airway

is common. Use the most
experienced provider.

Provide endotracheal intubation or
supraglottic advanced airway.
Perform waveform capnography or
capnometry to confirm and monitor
ET tube placement.

For all ventilation, use a HEPA filter.
Once advanced airway is in place,
give 1 breath every 6 seconds

(10 breaths/min) with continuous
chest compressions.

Potential Etiology of Maternal
Cardiac Arrest

Anesthetic complications
Bleeding

Cardiovascular

Drugs

Embolic

Fever

General nonobstetric causes of
cardiac arrest (H'sand T's)
Hypertension
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Cardiac Arrest Associated With
Pulmonary
Embolism

16



Treatment Recommendations in PE

& AHA suggest administering fibrinolytic drugs for cardiac
arrest when PE 1is the of cardiac arrest

& AHA suggest the use of fibrinolytic drugs or surgical
embolectomy or percutaneous mechanical thrombectomy for
cardiac arrest when PE 1s the of cardiac arrest

17



Fibrinolytic in CPR

®Ongoing CPR 1s not an absolute contraindication to
fibrinolysis

& 100 mg of Alteplase over 2 hours (10-milligram IV bolus
followed by 90 milligrams infused over 2 h)



Cardiac Arrest in



Cardiac Arrest in Pregnancy In-Hospital ACLS

Continue BLS/ACLS

« High-quality CPR

Defibrillation when indicated

e Other ACLS interventions
(eg, epinephrine)

v

( Assemble maternal cardiac arrest team E

v

Consider etioclogy

l of arrest l

é Perform maternal interventions ) a Perform obstetric I
e Perform airway management interventions *
= Administer 100% O, avoid  Provide continuous lateral

. excess ventilation uterine displacement
= Place |V above diaphragm = Detach fetal monitors
e Ifreceiving |V magnesium, stop and * Prepare for perimortem

give calcium chloride or gluconate j _ cesarean delivery W,

Continue BLS/ACLS Perform perimortem
= High-quality CPR cesarean delivery *
e« Defibrillation when indicated e Ifno ROSC in 5 minutes,
e« Other ACLS interventions consider immediate
(eg, epinephrine) perimortem cesarean delivery

v

(Neonatal team to receive neonate >
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& Treatment Recommendation
& This treatment recommendation (below) 1s unchanged from 2015.

& We suggest delivery of the fetus by perimortem cesarean delivery for women in cardiac
arrest 1n the second half of pregnancy

& There 1s insufficient evidence to define a specific time interval by which delivery should
begin.

& High-quality usual resuscitation care and therapeutic interventions that target the most
likely cause(s) of cardiac arrest remain important in this population.

& There 1s insufficient evidence to make a recommendation about the use of left-lateral
tilt and/or uterine displacement during CPR




Choking

Pediatrics Infants and Adult

24



Heimlich Maneuver




& Backslaps ---=

® Manual extraction ----—>
®

& Abdominal thrust --->

& Chest thrust --—->

& Magill forceps ---------- ->

® Suction-based clearance device--—->



Choking (PALS)

Q If the infant or child is conscious, maintaining his or her own airway,
and able to cough and make some sounds,

Q Administer supplemental oxygen if indicated. Encourage the child to
cough

Q If the conscious infant or child cannot cough or make any sound,clear
the obstruction by performing abdominal thrusts (if the patient is 1
year or older) or back slaps and chest thrusts (if the patient is younger
than 1 year)



A :/ .‘l “..‘.: ‘r"v .. ' .}.' . \

5x back blows 53( chest thrusts
! s o




Chocking Infant

FIGURE 109-3. Back blows to dear airway of choking infant. {Image used with permis- FIGURE 109-4. Chest thrusts to clear airway of choking infant, (Image used with per-
sion of Rita K. Cydulka, MD, MS, MetroHealth Medical Center) mission of Rita K. Cydulka, MD, MS, MetroHealth Medical Center.)




Opioid Toxicity
CPR



¢ ¢ We recommend the use of naloxone by IV, intramuscular,
subcutaneous, IO, or intranasal routes in respiratory
arrest associated with opioid toxicity
(strong recommendation, very low-quality evidence).

The dose of
naloxone required will depend on the route.

2020

AHA Recommendation

)

31



s R Gl /4 1 Dae M e

10 Ampoules of 1ml

NALOXONE

0.4 mg/mi




Opio1d-Associated Emergency for
Lay Responders Algorithm

@

Suspected opioid poisoning
Check for responsiveness.
Shout for nearby help.
Activate the emergency response system.
Get naloxone and an AED if available.

Is the
person breathing
normally?

Prevent deterioration Start CPR*
e Tap and shout. e Give naloxone.
* Reposition. e Use an AED.
e Consider naloxone. e Resume CPR until EMS arrives.
e Continue to observe until
EMS arrives.

Ongoing assessment of
responsiveness and breathing

Goto 1.




Opioid-Associated Emergency for Healthcare
Providers Algorithm

@ Suspected opioid poisoning
e Check forresponsiveness.
e Shout for nearby help.
e Activate the emergency response system.
e Getnaloxone and an AED if available.

@ Is the
person breathing

normally?

Y Y

Prevent deterioration @ Does the
Tap and shout. Yes / hersonhaveapulse? \ N°

Open the airway and reposition. (Assess for 510/

Consider naloxone. seconds.)
Transport to the hospital.

Y Y Y

Ongoing assessment of = Support ventilation Start CPR
responsiveness and breathing e Open the airway and e Use an AED.
Goto 1. reposition. e Consider naloxone.
* Provide rescue breathing or * Referto the BLS/Cardiac
abag-mask device. Arrest algorithm.

K. Give naloxone.

4




Naloxan side effects

& Cardiovascular

Common (1% to 10%): Tachycardia,
hypotension, hypertension

Uncommon (0.1% to 1%): Arrhythmia,
bradycardia

Rare (less than 0.1%): Fibrillation, cardiac
arrest

® Nervous system

Common (1% to 10%): Dizziness,
headache

Uncommon (0.1% to 1%): Tremor

Rare (less than 0.1%): Seizures

® General

This drug may precipitate abrupt opioid
withdrawal in physically dependent
persons

¢ Gastrointestinal
Common (1% to 10%): Nausea, vomiting

Uncommon (0.1% to 1%): Diarrhea, dry
mouth

& Respiratory

Very rare (less than 0.01%): Pulmonary
edema

Frequency not reported: Dyspnea

35



This treatment recommendation (below) is unchanged
from 2015

We recommend the use of naloxone by IV,
intramuscular, subcutaneous, I0, or intranasal routes

in respiratory arrest associated with opioid toxicity
(strong recommendation, very low-quality evidence).

We can make no recommendation about the
modification of standard ALS in opioid-induced
cardiac arrest




Resuscitation in Drowning
AHA 2020
ILCOR Summary Statement 2021

37



¢¢

We suggest against the use of age, EMS response
time, water type (fresh or salt), water temperature,
and witness status when making prognostic
decisions

AHA 2020

)
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&In the meantime, we highlight our 2020
recommendation and suggest that bystanders
who are and

do
so for all adult patients in cardiac arrest due to
drowning on a boat



In-Water Resuscitation in Drowning

® The 2005 treatment recommendation is
unchanged: In-water,

&
, preferably with a flotation
device, but

40



& The most important and detrimental consequence of submersion is
hypoxia; therefore, oxygenation, ventilation, and perfusion should be
restored as rapidly as possible. This will require immediate bystander

CPR plus activation of the EMS system. With the 2010 AHA Guidelines for

CPR and ECC, CPR now begins with chest compressions in a C-A-B
sequence.

41



& Rescue breathing 1s usually performed once the unresponsive victim is in shallow
water or out of the water.

& Some victims aspirate no water because they develop laryngospasm or
breath-holding. Even if water is aspirated, there is no need to clear the
airway of aspirated water, because only a modest amount of water is
aspirated by the majority of drowning victims, and aspirated water is
rapidly absorbed into the central circulation

& Attempts to remove water from the breathing passages by any means other than
suction (eg, abdominal thrusts or the Heimlich maneuver) are unnecessary and
potentially dangerous. The routine use of abdominal thrusts or the Heimlich
maneuver for drowning victims 1s not recommended

42



DROWNING BLS

if there 1s no breathing, give 2 rescue breaths that
make the chest rise (if this was not done previously
in the water). After delivery of 2 effective breaths,
the lay rescuer should immediately begin chest
compressions and provide cycles of compressions
and ventilations according to the BLS guidelines



ACLS 1n drowning

asystole, , or pulseless y .
treatment of these rhythms, follow the
appropriate PALS or ACLS guidelines.

44
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