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Circulation

AHA FOCUSED UPDATE

2019 American Heart Association Focused Update on
Advanced Cardiovascular Life Support: Use of Advanced
Airways, Vasopressors, and Extracorporeal Cardiopulmonary
Resuscitation During Cardiac Arrest

An Update to the American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

ABSTRACT: The fundamentals of cardiac resuscitation include the Ashish R. Panchal, MD,

immediate provision of high-quality cardiopulmonary resuscitation PhD, Chair

combined with rapid defibrillation (as appropriate). These mainstays Katherine M. Berg, MD

of therapy set the groundwork for other possible interventions such Karen G. Hirsch, MD

as medications, advanced airways, extracorporeal cardiopulmonary Peter J. Kudenchuk, MD,

resuscitation, and post—cardiac arrest care, including targeted FAHA

temperature management, cardiorespiratory support, and percutaneous Marina Del Rios, MD, MSc

coronary intervention. Since 2015, an increased number of studies J°S“:Pc:_i Cabaas, MD,

have been published evaluating some of these interventions, requiring Mark s. Link, MD, FAHA d

a reassessment of their use and impact on survival from cardiac arrest. : .
) : L Michael C. Kurz, MD, MS, American
This 2019 focused update to the American Heart Association advanced FAHA Heart

Association.
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€ American Heart Association

2020 American Heart

Association
Guidelines for CPR
and ECC

These guidelines are based on the
most current and comprehensive
review of resuscitation science,
systems, protocols, and education.

Association.

CPRE&ECE
GUIDELINES
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Part 3: Adult Basic and Advanced Life 3
2020 American Heart Association Guidelines for Cardiopulmonary z
Resuscitation and Emergency Cardiovascular Care =
TOP 10 TAKE-HOME MESSAGES FOR ADULT Ashish R. Panchal, MD. g
CARDIOVASCULAR LIFE SUPPORT PhD, Chair *

1. On recognition of a cardiac arrest event, a layperson should simultaneously ~ Jason A. Bartos, MD, PhD -
and promptly activate the emergency response system and initiate cardiopul- ~ J05€ G- Cabafias, MD, -
monary resuscitation (CPR). _MPH i “

2. Performance of high-quality CPR includes adequate compression depth and Michael W. Donnino, MD <
rate while minimizing pauses in compressions, lan R. Drennan, ACF, ~

3. Early defibrillation with concurrent high-quality CPR is critical to survival K PhD((? irsch
when sudden cardiac arrest is caused by ventricular fibrillation or pulseless Patrenj '.(H:‘rsc i'\MkDMD
ventricular tachycardia. I\: ‘: .I Cu Kenc :’"’) MS

4. Administration of epinephrine with concurrent high-quality CPR improves E Ic Jaf.a : urz;w) iVIS
' survival, particularly in patients with nonshockable rhythms. P": .T “\:lonlas, MB'BS
5. Recognition that all cardiac arrest events are not identical is critical for opti- eter L Aoriey,

mal patient outcome, and specialized management is necessary for many Brian J. O'Nedi, MD d
e, R o . N Marv Ann Peberdv. MD
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2020 AHA/ECC GUIDELINES

 ”“The 2020 AHA guidelines for CPR and Emergency
Cardiovascular Care” provides a comprehensive review
of evidence-based recommendations for resuscitation
and emergency cardiovascular care.

* In this comprehensive update, we have included 491
new recommendations with 250 new and update

recommendations for Adult cardiac arrest resuscitation.




GENERAL CONCEPTS ADDRESSED

* Reaffirmation of core resuscitation concepts
* Epinephrine is critical in resuscitative care

* Focus on specialized resuscitation situations
* Optimizing post resuscitative care

* Neuroprognostication

 Recovery as a link in the Chain of Survival
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REAFFIRMATION OF CORE CONCEPTS

* One exciting concept, is that the fundamentals of
resuscitation have not changed.

* We reaffirmed the importance of:
* bystander recognition
e early high-quality CPR
e defibrillation of shockable rhythms

AHA 2020 Guidelines
reaffirm the need for ceoe ::. ZD?P": °ff°‘t l‘:‘ast 100 to
early initiation of o o omeressions est 120/min

High-quality CPR
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a TELECOMMUNICATOR CPR

HIGH PERFORMANCE SYSTEM

A5 SeCoNg,

STEP 2

MINIMAL ACCEPTABLE STANDARD

Time between call transfer and both
dispatch of fiest unit & OHCA recognition
<60 seconds

Time between call transfer and
delivery of first T-CPR compression
<90 seconds

Time between call transfer and both
dispatch of first unit & OHCA recognition l

------- <90seconds - --------f
Performance Recommendation #4°

Time between call transfer and
delivery of first T-CPR compeession

-------- <150seconds ------------eeeeeeeeeen.-

Performance Recommendation #5°

"Whot's your emengency?” for Sexondony PSAP o EMS
SULAG 1O Bhe COOMDACEE OOONCY  ogency hoving jurdiction
(PO, Fee, EMS), ¥ opplcobie (AH)) Sefined s the entiy

reiponuie K¢ emergenty medicel

S1ponch for the municipoling

"These necommended porformance intervals thould be 65 thont 63 porsdie 68 deucrided in the
exomple High Performance Sgtem” imtenvals provided are minimol occeptoble performance.

EMERGENCY CALL STEP1 STEP 2 STEP3 STEP4 STEPS
INITIATED Coll connects to Call rransferred if Address ocquisition 15t unit dispatched Delivery of fiest
Primary Public Safety necessary & & Out-of-Hospital CPR compeession
Answering Point (PSAP) answered by EMS Coedios Arrest (OHCA) -
Agency Having recognition Ongoing T-CPR
Feoeonectof Meocceliteker  Joriscdiction (AH))
which typicolly bogirn with . ( support & loy-rescuer

SN Arwsiin et Aasicaitor. OETIG 4
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Adult Basic Life Support Algorithm for Healthcare Providers

| Verify scene safety. )

/ * Check for responsiveness.
* Shout for nearby help.

\ Recognition

* Activate emergency response
system via mobile device
(if appropriate).
* Get AED and emergency equipment
(or send someone to do so).
([ \
Normal l No normal * Provide rescue breathing,
P\ reathing, Look for no breathing breathing, 1 breath every 6 seconds or
Monitor until pulse felt or only gasping and check pulse felt . é?\ briathls/min. - :
emergency pulse (simultaneously). i ngcpu‘l’:es:;‘:gpkm DUtRe
responders arrive. Is pulse definitely felt sl cossibleol Ea
. — within 10 seconds? possblaplold overross.
administer naloxone if
available per protocol.

No breathing
or only gasping,

/

By this time in all scenarios, emergency
response system or backup is activated,

Start CPR
* Perform cycles of 30 compressions
and 2 breaths.

* Use AED as soon asitis available.

ED and emergency equipment are
retriefed or someone is retrieving them.

CPR and defibrillation

14



Adult Cardiac Arrest Algorithm

D } CPR Quality

Attty kot * Pushhard (atleast 2 inches
[5 cm]) and fast (100-120/min)
Yos Y Mo and allow complete chest recoil.
SR * Minimize interruptions in
shockable?
v A \ A compressions.
; VEIVT | , Asystole/PEA | * Avoid excessive ventilation.
v * Change compressor every
0O ’ Shock @\, pinephrine 2 minutes, or sooner if fatigued.
ASAP * If noadvanced airway, 30:2
4 ' 10 \ compression-ventilation ratio,
CPR 2 min . WioCPR 2 min or 1 breath every 6 seconds.
galddOsccess . Eplne'phrlneevery 3-'5 min . Quantitative Waveform
. g:;zgjn;apc:‘\;ancedalrway, capnography
- If PETCO, is low or decreasing,
A reassess CPR quality.

Rhythm Yes
shockable?

rz
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EPINEPHRINE IN RESUSCITATIVE CARE

e Also reaffirmed the use of epinephrine in resuscitation
(Class 1 recommendation).

 Recent large RCT have evaluated the use of epinephrine and
the key findings are that it increases survival.

 However, overall survival is poor and the impact of
epinephrine on neurologic outcome is questionable when
time to drug administration is prolonged



Adult Cardiac Arrest Algorithm

Start CPR
* Give oxygen
+ Attach monitor/defibrillator

\J

Yes Rhythm No
shockable?

O———— O
I VF/pVT ) Asystole/PEA

. CPR 2 min

CPR 2 min « IVI0 access
* Epinephrine every 3-5min
+ Consider advanced airway,
l capnography

Epinephrine
ASAP

* IV/IO access

Y
Rhythm Yes
Yes < shockable? >
@ , Shock
A * No

CPR 2 min
d * Epinephrine every 3-5min

* Consider advanced airway,

PNOgr:

American &2 g3y,
Heart |
Association.




FOCUS ON SPECIALIZED RESUSCITATION

* As we consider resuscitation of patients, we recognize that
-~ all events are not identical and specialized management
may be necessary for optimal patient outcome.

 As an example, in these guidelines, we present new
algorithms and guidance for a number of areas including

cardiac arrest in pregnancy and opioid associated cardiac
arrest.

18
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New algorithms for the
management of cardiac
arrest in pregnancy

Highlights team planning
for maternal arrest as well
as the use of lateral
uterine displacement and
perimortem delivery.

SPECIALIZED: CARDIAC ARREST IN PREGNANCY

Cardiac Arrest in Pregnancy In-Hospital ACLS Algorithm

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

' \

| Assemble maternal cardiac arrestteam |

[

| Perform maternal interventions Perform obstetric |
« Perform airway management Interventions
* Administer 100% O,, avoid * Provide continuous lateral
excess ventilation uterine displacement

+ Detach fetal monitors

* Place IV above diaphragm
* Prepare for perimortem

+ Ifreceiving IV magnesium, stop and

|\ give calcium chloride or gluconate ) | cesarean delivery
Continue BLS/ACLS ( Perform perimortem
* High-quality CPR cesarean delivery
* Defibrillation when indicated * |fno ROSC in 5 minutes,
* Other ACLS interventions considerimmediate
(eg. epinephrine) \ delivery
( team to receiy

82020 American Heart Association

Maternal Cardiac Arrest

* Team planning should be donein
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
deliveryis to improve maternal and
fetal outcomes.

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

Advanced Airway

* 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,

* Once advanced airway Is in place,
give 1 breath every 6 seconds
(10 breaths/min) with continuous
chestcompressions.

Potential Eticlogy of Maternal
Cardiac Arrest

A Anesthetic complications

B Bleeding

C Cardiovascular

D Drugs

E Embolic

F Fever

G General nonobstetric causes of
cardiac arrest (H'sand T's)

H Hypertension

Figure 15. Cardiac Arrest in Pregnancy Algorithm.




SPECIALIZED: OPIOID-ASSOCIATED ARREST

. * With the large burden of disease of the opioid epidemic

- and the increase in opioid associated cardiac arrest, we
feature an in-depth evaluation on the literature associated
with opioid associated cardiac arrest

* We present two new algorithms which leverage the
evidence evaluation from a new scientific statement on
opioid associated cardiac arrest

20




Opioid-Associated Emergency for Lay Responders Algorithm

®

* Check for responsiveness.
* Shout for nearby help.

* Activate the emergency response system.
* Get naloxone and an AED if available.

a A==

Isthe
person breathing
normally?

Yes No

Prevent deterioration | Start CPR*
* Tap and shout. * Give naloxone.
* Reposition. * Usean AED.

* Consider naloxone.
* Continue to observe until
EMS arrives.

* Resume CPRuntil EMS arrives.

responsiveness and breathing

Ongoing assessment of )
Goto1.

\
<

*For adult and adolescent victims, responders should perform compressions and rescue breaths for
opioid-associated emergencies if they are trained and perform Hands-Only CPR if not trained to perform
rescue breaths. For infants and children, CPR should include compressions with rescue breaths.

©® 2020 American Heart Association

Figure 13. Opioid-Associated Emergency for Lay Responders Algorithm.
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For cardiac arrest,

 the mainstay of care remains
the initiation of the emergency
response system and
performance of high-quality
CPR

For respiratory distress/failure,

e Prevent deterioration and
provide naloxone

e

American
Heart
Association.



ACLS Cardiac Arrest Algorithm
for Suspected or Confirmed COVID-19 Patients

Updated April 2020 A

Don PPE
* Limit personnel
* Consider resuscitation appropriateness

Start CPR
« Give oxygen (limit aerosolization)
* Attach monitor/defibrillator
* Prepare to intubate

( Asystole/PEA )
A J

Prioritize Intubation / Resume CPR
* Pause chest compressions for intubation
* Ifintubation delayed, ler supraglottic airway or bag-mask device with filter and tight seal
+ Connect to ventilator filter when possible

CPR Quality

* Push hard (atleast 2 inches
5 cm)) and fast (100-120/min)
and allow complete chest recoil.
* Minimize interruptionsin
compressions.
*+ Avoid excessive ventilation.
« Change compressor every
2minutes, or sooner if fatigued.
+ Ifnoadvanced airway, 30:2
compression-ventilation ratio.
* Quantitative waveform
capnography
- If PETCO, <10 mm Hg, attempt
toimprove CPR quality.
+ Intra-arterial pressure
- If relaxation phase (diastolic)
pressure <20 mm Hg, attempt
toimprove CPR quality.

Shock Energy for Defibrillati

+ 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

Advanced Airway

* Minimize closed-circuit

4 ¥ 10 ¥

* Use intubator with highest

' CPR2min CPR2min
* IV/I0 access « IV/IO access
. + Epinephrine every

* « Consider mechal |

likelihood of first pass
success

+ Consider video laryngoscopy

« Endotracheal intubation or
supraglottic advanced airway

« Waveform capnography or

to confirm and

Rhythm
shockable?

Rhythm
shockable?

No

1

CPR2min CPR2 min
« Epinephrine every 3-5 min Treat reversible causes

« Consider mechanical
compression device

Rhythm
shockable?

CPR2min
* Amiodarone or lidocaine
« Treatreversible causes

monitor ET tube placement

+ Once advanced airway in place,
give 1breath every 6 seconds
(10 breaths/min) with continuous
chest compressions

Drug Therapy

- Epinephrine IV/I0 dose:
1 mg every 3-5 minutes

« Amiodarone IV/IO dose: First
dose: 300 mg bolus. Second
dose: 150mg.

or
Lidocaine IV/IO dose:
First dose: 1-1.5 mg/kg. Second
dose:05-0.75 mg/kg.

Return of Spontaneous
Circulation (ROSC)

« Pulseandblood 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

N R
* If no signs of return of spontaneous \ Goto5o0r7 \
circulation (ROSC),goto 10 or 11 —

L + IfROSC, go to Post-Cardiac Arrest Care )

22

©2020 American Heart Association

« Tension pneumothorax
« Tamponade, cardiac

+ Toxins

« Thrombosis, pulmonary
+ Thrombosis, coronary

SPECIALIZED: CARDIAC ARREST DURING COVID

With the large burden of
disease of the COVID-19
pandemic, AHA released
interim guidance for BLS and
ACLS April, 2020.

These recommendations were
thoughtfully balanced to save
lives while ensuring provider
safety.

https://cpr.heart.org/en/resour
ces/coronavirus-covid19-

resources-for-cpr-training o~

American
Heart
Association.




DOUBLE SEQUENTIAL DEFIBRILLATION

* Alarge systematic review recommended against routine
use of DSD.

* Recent RCT in being done evaluating DSD and alternative
pad placement

* Unanswered questions remain about DSD, including
intershock timing, pad positioning, technique, and the
possibility of harm with increased energy

Double Sequential Defibrillation

1. The usefulness of double sequential
defibrillation for refractory shockable
rhythm has not been established.

23



OPTIMIZING POST RESUSCITATIVE CARE

* For all patients, no matter the cause of arrest, our goal is
always to optimize functional survival.

* Inthese guidelines we feature the critical need to optimize
post resuscitative care to ensure functional outcomes.

* In both adult and pediatric sections, we present new
guidance for this Chain of Survival.




ACLS Healthcare Provider
Post-Cardiac Arrest Care Algorithm

ROSCobtained |

Early placement of endotracheal tube

Manage respiratory
Start 10 breatha/min
Sp0, 52%-98%
Pat0, 35-45mm Hg

mem

Initial
Stabilization
Phase

Systolic bloed pressure >80 mm Hg
Mean arterlal pressure >65 mm Hg J

'

(" Obtain 124esdECG |
- ~ ‘ 4

Consider for emergant cardiac intervention if
« STEMIpresent

* Unstable cardiogenic shock
* Mechanical Greulatory support required

Follows commands? e
Continued No r ' Yos
Management . — ~
and Additional Comatose Awake |
Emergent * TTM Other critical care
Activities * Obtain brainCT management
* EEG
* Other critical care
L management
o ' ]
" Evaluate and treat rapidly reversible etiologies
. Invoive expart consuitation for continued management

American
Heart
Association.



NEUROPROGNOSTICATION

* Accurate neurological prognostication is important to avoid :
inappropriate withdrawal of life-sustaining treatment in |
patients who may otherwise achieve meaningful
neurological recovery

* A key aspect to address this challenges is a multi-modal
approach to neuroprognostication

* Inthis guideline, we present a new schematic for
neuroprognostication that incorporates imaging,
electrophysiology, clinical examination and biomarkers




’ Neuroprognostication Diagram

P Clinical
. Management

TTM (as soon as possible)

Limit sedation and analgesia as possible
Controlled normothermia

G TR -

Electrophysiology e
Incorporate
Persistent stat diagnostic tests

Imaging

epllep for multimodal
prognostication
St s | d EEG Pupillary light refl St et
Examination tatus myoclonus (recon ) upillary light reflex 72 hours after
titative normothermia
pupliliometry
Serum
Biomarkers
[/
17
ROSC 24 hours 48 hours 72 hours 4
Time after ROSC :
American
Heart

Association.




RECOVERY

* We have all worked diligently to improve outcomes and
now we need to focus care for our survivors.

* Inthis guideline, we leverage a new scientific statement on
survivorship and recognize that recovery is real and
requires organized planning to optimize a patient's
outcome as they transition home.




RECOVERY

* To highlight this importance of this concept, we recognized
RECOVERY, as a critical, new link, in the chain of survival. |

O




3 4
Basic and advanced
emergency medical

services
2
Immediate, 5
high-quality CPR Advanced
postarrest care

1
Recognition and
activation of the
emergency 6
response system Healing and
recovery

Survivor, family, and community

American
Heart
Association.




ROADMAP TO RECOVERY

Recovery/survivorship
plans help guide the
patient, caregivers, and
primary care providers and
include a summary of the
inpatient course,
recommended follow-up
appointments, and post
discharge recovery
expectations

31



Physical/functional

Cognitive and
communication

Neurological

Cardiopulmonary

Affective

Social*

Social*

General medical

General
participation

Examples:

What to Assess

* Weakness

* Ability to sit, rise from chair,
stand, or walk

* Fatigue, pain

* Ability to swallow or speak

¢ Continence

* Speaking/writing for
communication

¢ Attention and memory

* Executive functions

* Disinhibition

* Compromised insight

* Gait, balance

* Movement disorders
* Myoclonus

* Seizures

* Vision

 Cardiac function
* Pulmonary function

* Somatic symptoms

 Tearfulness

* Withdrawal or avoidance
behavior

* PTSD/nightmares/
flashbacks

* Caregiver/family
relationships

* Social/religious community
relationships

* Transportation

* Housing

* Benefits

* FMLA/short-term disability
documentation for patient/
caregivers

* Medication review/
reconciliation

* Device education

* CPR training

* Activities of daily living

* Re-engagement with life/
family

* Fatigue (physical/cognitive)

 Driving, return to work

* Return to intimacy

* Long-term recovery
expectations

Examples:
How to Measure

* Speech/swallow
evaluation

* Get Up and Go Test

* Functional Independence
Measure

* MoCA
* Stroop-Effect test
* Verbal fluency

* EEG
* PT/OT
* PM&R

¢ Cycle endurance test
 Six-minute walk test

* HADS
* PTSD checklist
* SF-36

¢ Caregiver Burden Scale
* Caregiver self-assessment

* Caregiver Burden Scale
* Caregiver self-assessment

¢ Teach-back method
¢ Show-me method

* Reintegration to Normal
Living Index

* Community integration
questionnaire

Referral/Resource

* PT/OT/SLP, PM&R
* Inpatient/outpatient
rehabilitation

* OT/SLP, PM&R
* Outpatient rehabilitation

* Neurology
* Ophthalmology
* PM&R

* Cardiology

* Pulmonology

* Cardiac rehabilitation

* Pulmonary rehabilitation

Psychiatry or psychology

Social work

Care management

* Multidisciplinary team
* Pharmacy
* Service representative

* Multidisciplinary team
* Medicine
* PT/OT/SLP, PM&R

e

American
Heart
Association.



§) CONCLUDING THOUGHTS...

* The “2020 AHA Guidelines for CPR and Emergency
Cardiovascular Care” provides a comprehensive review of
evidence-based recommendations for resuscitation and
emergency cardiovascular care

* |In this discussion, we have only touched on a small amount
of improvements in resuscitation research, practice and
education.

* Through this evidence guided process, we can drive the
dissemination and implementation of clinical practices that
produce survivors.

33
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