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Cardiac arrest is : A heart attack is
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Agonal gasping

Cardiac arrest occurs when the
heart suddenlystops-beating. This
prevents oxygen-rich bloed from
reaching the brain and other

argans

A hemorrhagic stroke Is a type of’
stroke caused by bleeding within
or-around the brain, which can
result in labored breathing

Ischemic stroke or cerebral
ischemia is the most common
type of stroke, accounting for
approximately 87% of all
strokes.

An anoxic brain injury is an injury
that interrupts the supply of
oxygen to the brain, causing

damage.

» Choking » Electrical shock » Drugoverdose

» Poisoning » Drowning > Suffocation
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Station 1 :High quality BLS
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= Effective Chest Compression
= Airway Management

- AED



Chest Compréssion

Push Hard deep 5-6 crh}

Push FAST 100-120 /min

Fully recoil

Minimize interruption

Compression

Hands-off technique

Decompression







Chest Compréssion

= Push Hard deep 5-6 crh}




Chest Compression

= Push FAST 100-120 /min

u rm chest compressions
a rate of 100 to 120/min




Chest Compréssion

= Fully recoil

v

id leaning on the chest
veen compressions




Chest Compression

= Avoid interruption

Chest Compressions During Cardiac Arrest
Magnitude of Perfusion Resulting from Chest Compressions

Continuous Compressions with

“Best Possible” Perfusion Compressions Halt

Inadequate Perfusion
Perfusion

Pressure Compressions Resume

No Perfusion




Chest Compréssion

CPRmeter
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Chest Compression Fraction

Time on the chest

CFe: —mm————
Total time of the CODE

Maintain a rate of 100-120 compressions
per minute
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Mouth to mouth resuscitation




HANDS-ONLY & American
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‘ R life is why*

Take a Minute to Save a Life!

It’s easy to learn this lifesaving skill.

Watch the 60-second demonstration video on
Hands-Only CPR at heart.org/handsonlycpr
and share it with the important people in your life.
For resources in Spanish, go to heart.org/rcp.

#CPRSAVESLIVES

2 STEPS

TO SAVE A LIFE

If you are called on to give CPR When a person has a
in an emergency, you will most cardiac arrest, survival
likely be trying to save the life depends on getting
of someone you love: a child, immediate CPR from
a spouse, a parent or a friend. someone nearby.

[ ]
<
¢ggsesse

. DOUBLE or even TRIPLE
GPR cA"' a victim’s chance of survival.

2 Chest compressions push oxygen-rich blood
WHY » through the body to keep vital organs alive.
Hands-Only CPR buys time until EMS arrives.




AED

= Pull
= Place

" = Press




Steps in using AED

Step 1: Turn on the AED

O ———

Step 2: Attach electrodes

Attach defibrillation pads to the chest
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1. Wipe the chest dry
2. Right side upper chest and

left side lower chest

Step 3: Analyse rhythm

Push the analyse button

Step 4: Deliver the shock

If AED advises you to shock the person:

1. Make sure no one is touching the person

2. Tell everyone to stand clear

3. Push the 'shock’ button






Adult Basic Life Support Algorithm for Healthcare Providers

Verify scene safety.

l

* 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).

'

/"~ Look for no breathing
" oronly gasping and check
pulse (simultaneously).
Is pulse definitely feit
within 10 seconds?

Normal
breathing,
pulse felt
-——

Monitor until
emergency
responders arrive.

No breathing
or only gasping,
puise not felt

No normal
breathing,
pulse felt

* Provide rescue breathing,
1 breath every 6 seconds or
10 breaths/min.

» 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.




D and emergency equipment are
retrieved or someone is retrieving them.

Start CPR
* Perform cycles of 30 compressions
and 2 breaths.
* Use AED as soon asitis available.

l

AED arrives.

|

Check rhythm.

: . 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 rhyythm check).
rhythm check). « Continue until ALS providers take

« Continue until ALS providers take over or victim starts to move,
over or victim starts to move. '

© 2020 American Heart Association




Stop If

ACLS Termination of Resuscitation

Arrest not witnessed
No bystander CPR
No return of spontaneous circulation (before transport)
No shock was delivered (before transport)

If all criteria are present, | ~ If any criteria are missing,
consider termination continue resuscitation
of resuscitation ! and transport

© 2020 American Heart Association




Recovery position
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Either bag-mask ventilation or an advanced airway strategy
may be considered during adult CPR in any setting

If advanced airway
is needed

Out-of-Hospital Setting

High tracheal intubation
success rate and/or optimal
training opportunities
for endotracheal tube
placement: either supraglottic
airway or endotracheal
tube* can be used

Low tracheal intubation
success rate or minimal
training opportunities
for endotracheal tube
placement: supraglottic
airway can be used

EMS systems performing prehospital intubation
should provide program of ongoing quality
improvement to minimize complications
and track overall supraglottic airway and
endotracheal tube placement success rates

*Frequent experience or frequent retraining is recommended for providers who
perform endotracheal intubation.

—

In-Hospital Setting

Expert providers
trained in advanced
airway procedures:

either supraglottic

airway or endotracheal
tube* can be used




VDO Laryngoscope




Station 3 : ECG Rhythm Recognition
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Rhythm Recognition
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Rhythm Recognition

Normal Sinus Rhythm



Rhythm Recognition

Sinus Bradycardia



Rhythm Recognition

Sinus Tachycardia



Rhythm Recognition

First Degree AV Block



Rhythm Recognition

Second Degree AV block Mobitz 1



Rhythm Recognition
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Second Degree AV block Mobitz 2



Rhythm Recognition

Third Degree AV Block



Rhythm Recognition

ECG Basics -

First Degree AV Block

B R SRl BaERE

25mm/sec 10mm/mV

Regular

Prolonged >0.20 sec
Normal

<0.11 sec

Second Degree AV Block - Mobitz Type 2

B SR EREEEERSRE| BoAE

25mm/sec 10mm/mV

Irregular

Normal (more P waves then QRS)
Normal

Usually wide >0.10

Second Degree AV Block - Type 1
(aka Mobitz 1, Wenckebach):

J\,_/\AM\/\—JJ—N
NO QRS

25mm/sec 10mm/mV

Increasingly Prolonged
Irregular

Normal
<0.11

3rd Degree AV Block

£ SRSl NS P

25mm/sec 10mm/mV

Jason Winter 2016 - The ECG Educator Page
Regular
None
Normal does not relate to QRS
Normal or wide



Rhythm Recognition

SVT



Rhythm Recognition

AF



Rhythm Recognition

A Flutter



Rhythm Recognition

VT



Rhythm Recognition

VF
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Synchonize cardioversion
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Transcutaneous pacing
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Station 5: C'ar‘diac ‘arrest (Asystole/PEA)

S — < - - ———




American
« Heart
5w e 2 Association.

With respect to timing, for cardiac arrest with a nonshockable rhythm,
it is reasonable to administer epinephrine as soon as feasible.

(U_nchanged/Reaffirmed): With respect to timing, for cardiac arrest
with a shockable rhythm, it may be reasonable to administer
epinephrine after initial defibrillation attempts have failed.

Circulation 142, Issue 16_Suppl_2, 20 October 2020, Pages 5337-S357
https://doi.org/10.1161/CIR.0000000000000918



Station 6: Cardiac arrest (vF/pulseless VT)
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Figure 4. Adult Cardiac Arrest Algorithm

Start CPR
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Adult Post Cardiac Arrest Care




The story of targeted
Temperature Management

o treatment
guidelin

REAL world results
may be different

2017
24 vs. 48 hour

The 6-month
neurologic outcome
was not statistically

different between the
two groups

, CONCLUSION

Performance of Temperature Control

We recommend selecting and maintaining
a constant temperature between 32°C and
37.5°C during postarrest temperature control.

We recommend hospitals develop protocols
for postarrest temperature control.

It is reasonable that temperature control be
maintained for at least 24 h after achieving
target temperature.

There is insufficient evidence to recommend a
specific therapeutic temperature for different
subgroups of cardiac arrest patients.




Figure 7. Adult Post-Cardiac Arrest Care Algorithm.

ROSC obtained

.

Manage airway
Early placement of endotracheal tube

Manage respiratory parameters
Initial Start 10 breaths/min
Stabilization Sp0, 92%-98%
Phase PaC0, 35-45 mmHg

Manage hemodynamic parameters
Systolic blood pressure >90 mm Hg
Mean arterial pressure >65 mmHg

Y

Obtain 12-lead ECG

'

( Consider for emergent cardiac intervention if

* STEMIpresent
* Unstable cardiogenic shock
* Mechanical circulatory support required

.

Follows commands?

Continued s T

Management

and Additional
Emergent ™
Activities Obtain brain CT

EEG monitoring
Other critical care
management
Evaluate and treat rapidly reversible etiologies

Comatose Awake
Other critical care
management

Involve expert consultation for continued management

Resuscitation is ongoing during the
post-ROSC phase, and many of these
activiti ur concurrently

capnometry to confirm and monitor
endotracheal tube plac

Titrate FIO,
at10b hs/min; ti
35-45mmHg
amic parame!

r crystalloid and/or
Vasopressor or i rope for goal
systolic blood p
or mean arterial pre

se evaluatio hould be done
concurrently so that decisions on
targeted temperature management
(TTM) receive high priority as
cardiac interventions,
* Emergent cardiac inte
Early evaluation of 12-l¢
electrocardiogram (ECG); consider
hemodynam
cardiac interve
TTM: If patie
commands, start TTM as soon as
at 32-36°C for 24

onitor core
e (esophageal
al, bladder)
- Maintain normoxia, normocapnia,
euglycemia
- Provide contint
ctroencephalogram (EEG)
monitoring
- Provide lung-protective ventilation

Hypoxia

Hydrogen ion (acidosis)
Hypokalemia/hyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac

Toxins

Thrombosis, puimonary
Thrombosis, coronary

rintermittent
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The 2020 Guidelines contain significant new clinical data about optimal care in the
days after cardiac arrest. Recommendations from the 2015 AHA Guidelines Update
for CPR and ECC about treatment of hypotension, titrating oxygen to avoid both
hypoxia and hyperoxia, detection and treatment of seizures, and targeted
temperature management were reaffirmed with new supporting evidence.

In some cases, the LOE was upgraded to reflect the availability of new data from
RCTs and high-quality observational studies, and the post—cardiac arrest care
algorithm has been updated to emphasize these important components of care.
To be reliable, neuroprognostication should be performed

after return to normothermia, and prognostic decisions should be based on
multiple modes of patient assessment. ,

Circulation 142, Issue 16_Suppl_2, 20 October 2020, Pages 5337-S357
https://doi.org/10.1161/CIR.0000000000000918



Station 7: Adult Tachycardia

dult Tachycardia With a Pulse Algorithm

Assess appropriateness for clinical condition.
Heart rate typically 2150/min if tachyarrhythmia.

Identify and treat underlying cause
Maintain patent airway; assist breathing as necessary
Oxygen (if hypoxemic)
Cardiac monitor to identify rhythm; monitor blood
pressure and oximetry
IV access
12-lead ECG, if available

Persistent
tachyarrhythmia causing:
* Hypotension?
+ Acutely altered mental status?
* Signs of shock?
* |schemic chest discomfort?
Acute heart failure? g

Wide QRS?
20.12second

&=

Vagal maneuvers (if regular)
Adenosine (if regular)
B-Blocker or calcium channel blocker
| Consider expert consultation |

Doses/Details

Synchronized cardioversion:

Refer to your specific device's recommended energy level to
maximize first shock success.

Adenosine IV dose:

First dose: 6 mg rapid IV push; follow with NS flush.

Second dose: 12 mg if required.

Antiarrhythmic Infusions for Stable Wide-QRS Tachycardia
Procainamide IV dose:

20-50 mg/min until arrhythmia suppressed, hypotension ensues,
QRS duration increases >50%, or maximum dose 17 mg/kg given.
Maintenance infusion: 1-4 mg/min. Avoid if prolonged QT or CHF.
Amiodarone |V dose:

First dose: 150 mg over 10 minutes. Repeat as needed if VT recurs.
Follow by maintenance infusion of 1 mg/min for first 6 hours.
Sotalol IV dose:

100 mg (1.5 mg/kg) over 5 minutes. Avoid if prolonged QT.

Synchronized cardioversion
* Consider sedation

s |fregular narrow complex,

a ! If refractory, consider
consider adenosine

Underlying cause
Need to increase
energy level for next
cardioversion
Addition of anti-
Consider arrhythmic drug
Adenosine only if | Expert consultation |
regular and monomorphic e —————
Antiarrhythmic infusion
Expert consultation

©® 2020 American Heart Association
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Station 8 : Adult Bradycardia

Adult Bradycardia Algorithm

Assess appropriateness for clinical condition.
Heart rate typically <50/min if bradyarrhythmia.

l

Identify and treat underlying cause
Maintain patent airway; assist breathing as necessary
Oxygen (if hypoxemic)
Cardiac monitor to identify rhythm; monitor blood pressure and oximetry
IV access
12-Lead ECG if available; don't delay therapy
Consider possible hypoxic and toxicologic causes

!

Persistent
¢ bradyarrhythmia causing:
Hypotension?

\
| Monitor and observe < Acutely altered mental status? >
. - \ Signs of shock? Doses/Details

Ischemic chest discomfort?

Atropine IV dose:
Acute heart failure? B

First dose: 1 mgbolus.
Repeat every 3-5 minutes.
Yes Maximum: 3 mg.
Dopamine IV infusion:
Usualinfusionrate is
5-20 mcg/kg per minute.
Titrate to patient response;
taper slowly.
Epinephrine IV infusion:
2-10 mcg per minute infusion.
or i . i

. e m Titrate to patient response.
* Epinephrine infusion c i

auses:

l . * Myocardial ischemia/

Atropine
If atropine ineffective:
¢ Transcutaneous pacing
and/or
* Dopamine infusion

infarction
* Drugs/toxicologic (eg,
calcium-channel blockers,
Consider: | beta blockers, digoxin)
* Hypoxia
* Electrolyte abnormality
(eg, hyperkalemia)

* Expert consultation

¢ Transvenous pacing
© 2020 American Heart Association




ECPR Circuit

Arterial Blood
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ECPR
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= Witnessed collapse & bystander CPR (no-flow time <5 minutes)
= Age <75years
" IhitiaIIy shockable rhythm

= No sustained ROSC within 15 minutes of ACLS (short low-flow time
<60 minutes) |

= Presumed correctable causes, especially cardiac etiology

= High-quality CPR (ETCO2 210 mm Hqg)
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Debriefings and referral for follow up for emotional support for lay
rescuers, EMS providers, and hospital-based healthcare workers after
a cardlac arrest event may be beneficial.

Circulation 142, Issue 16_Suppl_2, 20 October 2020, Pages 5337-S357
https://doi.org/10.1161/CIR.0000000000000918
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It is reasonable for organizations that treat cardiac arrest patients to
collect processes-of-care data and outcomes.

S — -

Out-of-hospital cardiac arrest:
* Cardiac Arrest Registry to Enhance Survival (CARES) registry

A ILCOR systematic review found improvement in cardiac arrest
survival in organizations and communities that participated in
cardiac arrest registries.

Circulation 142, Issue 16_Suppl_2, 20 October 2020, Pages 5337-S357
https://doi.org/10.1161/CIR.0000000000000918
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We recommend that cardiac arrest survivors have multimodal
rehabilitation assessment and treatment for physical, neurologic,
cardiopulmonary, and cognitive impairments before discharge from
the hospital.

We recommend that cardiac arrest survivors and their caregivers
receive comprehensive, multidisciplinary discharge planning, to
include medical and rehabilitative treatment recommendations and
return to activity/work expectations.

We recommend structured assessment for anxiety, depression,
posttraumatic stress, and fatigue for cardiac arrest survivors and their
caregivers.

Circulation 142, Issue 16_Suppl_2, 20 October 2020, Pages 5337-S357
https://doi.org/10.1161/CIR.0000000000000918
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Sarah M. Perman, Jonathan Elmer, Carolina B. Maciel, Anezi Uzendu,

Teresa May, Bryn E. Mumma, Jason A. Bartos, Amber J. Rodriguez,
Michael C. Kurz, Ashish R. Panchal, ... See all authors
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Vasopressor Management in Cardiac Arrest

Recommendations

1.

We recommend that epinephrine be
administered for patients in cardiac arrest.

It is reasonable to administer epinephrine 1
mg every 3 to 5 minutes for cardiac arrest.

With respect to timing, for cardiac arrest
with a nonshockable rhythm, it is reasonable
to administer epinephrine as soon as
feasible.

Vasopressin alone or vasopressin+
methylprednisolone in combination with
epinephrine may be considered in cardiac
arrest but offers no advantage as a
substitute for epinephrine.

With respect to timing, for cardiac arrest
with a shockable rhythm, it may be
reasonable to administer epinephrine after
initial defibrillation attempts have failed.

3: No
Benefit

High-dose epinephrine is not recommended
for routine use In cardiac arrest.




Nonvasopressor Medications

Recommendations

s

Amiodarone or lidocaine may be considered
for ventricular fibrillation/pulseless
ventricular tachycardia that is unresponsive
to defibrillation.

2b

For patients with OHCA, use of steroids
during CPR is of uncertain benefit.

3: No
Benefit

Routine administration of calcium
for treatment of cardiac arrest is not
recommended.

3: No
Benefit

Routine use of sodium bicarbonate is not
recommended for patients in cardiac arrest.

3: No
Benefit

Routine use of magnesium for cardiac arrest
Is not recommended.




ECPR
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Use of ECPR for patients with cardiac
arrest refractory to standard ACLS is

reasonable in select patients when
provided within an appropriately trained and
equipped system of care.




Percutaneous Coronary Intervention After Cardiac Arrest

Recommendation

Coronary angiography should be performed
emergently for all cardiac arrest patients
with suspected cardiac cause of arrest and

ST-segment elevation on electrocardiogram.

Emergent coronary angiography is
reasonable for selected adult patients without
ST-elevation on electrocardiogram but with
elevated risk of significant coronary artery
disease where revascularization may provide
benefit, such as those with shock, electrical

instability, signs of significant ongoing
myocardial damage, or ongoing ischemia.

Independent of a patient’s neurologic status,
coronary angiography is reasonable in all
post—cardiac arrest patients for whom
coronary angiography is otherwise indicated.

Emergent coronary angiography is not
recommended over a delayed or selective
strategy in patients with ROSC after
cardiac arrest in the absence of ST-segment
elevation, shock, electrical instability, signs
of significant myocardial damage, and
ongoing ischemia.




Indications for Temperature Control

We recommend all adults who do not follow
commands after ROSC, irrespective of

arrest location or presenting rhythm, receive
treatment that includes a deliberate strategy
for temperature control.




Performance of Temperature Control

We recommend selecting and maintaining
a constant temperature between 32°C and
37.5°C during postarrest temperature control.

i
z
o

Benefit

We recommend hospitals develop protocols
for postarrest temperature control.

It is reasonable that temperature control be
maintained for at least 24 h after achieving
target temperature.

There is insufficient evidence to recommend a
specific therapeutic temperature for different
subgroups of cardiac arrest patients.

It may be reasonable to actively prevent
fever in patients unresponsive to verbal
commands after initial temperature control.

Patients with spontaneous hypothermia after
ROSC unresponsive to verbal commands
should not routinely be actively or passively
rewarmed faster than 0.5°C per hour.

The benefit of strategies other than rapid
infusion of cold intravenous fluids for
prehospital cooling is unclear.

We do not recommend the routine use of
rapid infusion of cold intravenous fluids for
prehospital cooling of patients after ROSC.



Organ Donation After Cardiac Arrest

Recommendations

1. Organ donation should be considered in
all patients resuscitated from cardiac arrest
who meet neurological criteria for death.

Organ donation should be considered in

all patients resuscitated from cardiac arrest
before planned withdrawal of life-sustaining
therapies.

Decisions about organ donation
should follow local legal and regulatory
requirements.

Organ donation is an important outcome that
should be considered in the development
and evaluation of systems of care.




Top 10 Take-Home Messages

———— = - ——

= |tisimportant for researchers to develop and implement methods to
improve representation of participants from diverse backgrounds and to
improve the accuracy of reporting study subject demographics.

= Routine administration of calcium for treatment of cardiac arrest is not
recommended.

= Use of extracorporeal cardiopulmonary resuscitation for patients with
cardiac arrest refractory to standard advanced cardiovascular life supportis
reasonable in select patients when provided within an appropriately trained
and equipped system of care.



Top 10 Take-Home Messages

S — = - ——

= Emergency coronary angiography is not recommended over a delayed or
selective strateg?/ in patients with return of spontaneous circulation after
cardiac arrest unless they exhibit ST-segment-elevation myocardial
infarction, shock, electrical instability, signs of significant myocardial
damage, or ongoing ischemia.

* We recommend that all adults who do not follow commands after return of
spontaneous circulation, regardless of arrest location or presenting rhythm,
recelveI treatment that includes a deliberate strategy for temperature
control. -

= We recommend selecting and maintaining a constant temperature
between 32° C and 37.5° C during postarrest temperature control.



Top 10 Take-Home Messages

———— = - ——

= There is insufficient evidence to recommend a specific therapeutic temperature for
different subgroups of patients with cardiac arrest.

= Patients with spontaneous hypothermia after return of spontaneous circulation
who do not follow commands should not be routinely actively or passively
rewarmed faster than 0.5° C per hour. |

= A therapeutic trial of a nonsedating antiseizure medication may be reasonable in
adult survivors of cardiac arrest with electroencephalography patterns on the ictal-
interictal continuum.

= Organ donation is an important outcome that should be considered in the
- development and evaluation of systems of care.



Double Sequential Defibrillation

Double Seguential befibrillaiio;\ for
Refractory V-Fibrillation
(DOSE-VF RCT)

Vector Change Double Defibrillation
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Double Seqguential Defibrillation for

Refractory V-Fibrillation
(DOSE-VF RCT)

in V-Fib after THREE consecutive shocks
were enrolled in following strategies:

a N -1 L8 Standard Single Defibrillation Therapy
a QL1 ) &) Vector Change: Anterior-Posterior Pad Placement

a (¥ pouble Sequential External Defibrillation (DSED)

28 . .
1 Cardiac arrest due to trauma, drowning,
"D hypothermia, hanging or suspected overdose

— g |
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Return of Spontaneous Circulation (ROSC)

Good Neurologic Outcome (mRS < 2)
Results

AdjRR AdjRR
Outcomes Single Veﬁior DSFD DSED vs Single  VC vs Single
in = 136) = J44) {n = 125) (957 CI) (957 CI)
Survival to Hospital i8
Discharge

Termination of 92
V-Fibrillation (1) ey

ROSC (1)

(us.u) 0,22

MRS <21 ’f , 31 2.2

- 450 patients were enrolled and a total of 405 underwent randomization
- 67.91. of OHCASs were witnessed and 587 received bystander CPR

- Additienal patient characteristics can be found in the full paper using GR code

: occurred more frequently among those who
Conclusion received DSED or vector change defibrillation
than those who received standard defibrillation

L1l 1D |, gadition to early high-quality
1e) 3 [s10 oM CPR, DSED and VC defibrillation
AT -3 should be strongly considered in
cardiac arrest patients with
refractory ventricular fibrillation

There was not a single reported case of defibrillator
damage or malfunction when DSED was performed
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