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Algorithm Assoc

Advanced Cardiovascular Life Support

1
O Start CPR ) High-Quality CPR
e Begin bag-mask ventilation e Pushhard (atleast5 cm).
and give oxygen e Push fast(100-120/min)
e Attach monitor/defibrillator and allow complete chestrecoil.
o J  Minimize interruptionsin
compressions.
e Avoid excessive ventilation.
e Change compressor every
Yes / Rhythm \ No 2 minutes, or sooner if fatigued.
\shockable?/  |f noadvanced airway, use 30:2
compression-ventilation ratio.
2 9 e |fadvancedairway inplace, give
1 breath every 6 seconds
VF/pVT ) Asystole/PEA ) (10 breaths/min) with continuous
* chest compressions.
e Continuous waveform
\ capnography
@ Shock Epinephrine — IfETCO, is low or decreasing,
ASAP reassess CPR quality.
@ ¢ ™ @ * Shock Energy for Defibrillation
CPR 2 min CPR2 min e Biphasic: Manufacturer
e IV/IO access * |V/IO access recommendation (eg, initial
_ y * Epinephrine every 3-5 min dose of 120-200 J); if unknown,
i e Consider advanced airway, gse madXim(l;m abvailable. y
noaraoh econd and subsequent doses
\_ capnograpny J should be equivalent, and higher
S Rhythm \ No S l doses may be considered.
shockable?/ e Monophasic: 360 J
Rhythm \ Yes Drug Therapy
2
shockable? / e Epinephrine IV/IO dose:

1 mg every 3-5 minutes
e Amiodarone IV/IO dose:

C\ No Firstdose: 300 mg bolus
6 Second dose: 150 mg
o CPR 2 min A or
e Epinephrine everv 3-5 min Lidocaine IV/IO dose:
P _p y : First dose: 1-1.5 mg/kg
e Consider advanced airway, Second dose: 0.5-0.75 mg/kg
capnography
(& / Advanced Airway
i e ET intubation or supraglottic
No advanced airway
Rhythm \ > e Continuous waveform
shockable?/ capnography or capnometry
to confirm and monitor ET tube
Yes placement

e Hypovolemia

@ ; Shock Reversible Causes

Y * Hypoxia
@ i N\ @ N\ e Hydrogenion (acidosis)
CPR 2 min CPR 2 min e Hypo-/hyperkalemia
e Amiodarone or lidocaine e Treat reversible causes * Hypothermia
e Treatreversible causes * Tension pneumothorax
\ J & J e Tamponade, cardiac
¢ e Toxins
e Thrombosis, pulmonary
No Rhythm \ Yes e Thrombosis, coronary
shockable?/ >
Y Y
0 Y @
* |f nosigns of ROSC, go Goto5
to 10

e |[fROSC, goto post-
cardiac arrest care

e Consider appropriateness
of continued resuscitation
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Acute Coronary Syndromes
Algorithm

Advanced Cardiovascular Life Support

Symptoms suggestive of ischemia or infarction

'

rr

American
Heart
Association.

EMS assessment and care and hospital preparation
e Assess ABCs; be prepared to provide CPR and defibrillation

e Obtaina 12-lead ECG

interpretation; note time of onset and first medical contact

e Notified hospital should mobilize resources to respond to STEMI
* |f considering prehospital fibrinolysis, use fibrinolytic checklist

* Administer aspirin and consider oxygen, nitroglycerin, and morphine if needed
— If there is ST-segment elevation, notify the receiving hospital with a transmission and

— A 12-lead ECG should be acquired and interpreted within 10 minutes of first medical contact
— If the initial ECG is nondiagnostic, serial ECGs (without delaying transport to a hospital) should
be performed during transport to the hospital, especially when clinical suspicion of ACS is high
e Provide prehospital notification; on arrival, transport to ED/cath lab per protocol

>
“ Concurrent ED/cath lab assessment Immediate ED/cath lab general treatment A
(<10 minutes) e If O,sat <90%, start oxygen at 4 L/min, titrate

e Activate STEMIteam upon EMS notification e Aspirin 162-325 mg (if not given by EMS)

 Assess ABCs; give oxygen if needed e Nitroglycerin sublingual or translingual

e Establish |V access e Morphine/fentanyl |V if discomfort not

* Perform brief, targeted history, physical exam relieved by nitroglycerin

e Review/complete fibrinolytic checklist; e Consider administration of P2Y12 inhibitors

check contraindications
e (Obtain initial cardiac marker levels, complete
blood counts, and coagulation studies
e (Obtain portable chest x-ray (<30 minutes);
_ do not delay transport to the cath lab )

Y

<ECG interpretation>

\ v
4 A - NSTE-ACS

~

ST-segment elevation
strongly suspicious for injury

Determine risk using validated

STEMI :

U - . score (ie, TIMl or GRACE) Y,
a ST d ' d ' N |ECG di ' A

e Startadjunctive therapies -Segment depression or dynamic orma or nondiagnostic

as indicated T-wave inversion, transient ST- changesin ST segment or T wave;
Do notdelay reperfusion segment elevation; strongly suspicious low-risk score
forischemia and/or high-risk score S Low-/intermediate-risk NSTE-ACS )
High-risk NSTE-ACS
\ / l
'
hours

Time from onset of

symptoms <12 hoursy

<12 hours

\

4 Reperfusion goals:

Therapy defined by patient and

center criteria

e FMC-to-balloon inflation
(PCI) goal of <90 minutes

e Door-to-needle (fibrinolysis)
goal of 30 minutes -

~

international.heart.org

Troponin elevated or high-risk patient
Consider early invasive strategy if

e Refractoryischemic chest discomfort

e Recurrent/persistent ST-segment
deviation

e Ventricular tachycardia

e Hemodynamic instability

e Signs of heart failure

Start adjunctive therapies
(eg, nitroglycerin, heparin) as indicated

See ACC/AHA/ACEP/NAEMSP/SCAIACS
Guidelines

Consider admission to
ED chest painunitor to
appropriate bed for
further monitoring and
possible intervention
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Adult Suspected Stroke
Algorithm

Advanced Cardiovascular Life Support

Identify signs and symptoms of possible stroke
Activate emergency response

Y

Critical EMS assessments and actions

Assess ABCs; give oxygen if needed

Initiate stroke protocol

Perform physical exam

Perform validated prehospital stroke screen and stroke severity tool
Establish time of symptom onset (last known normal)

Triage to most appropriate stroke center

Check glucose; treat if indicated

Provide prehospital notification; on arrival, transport to brain imaging suite

Note: Refer to the expanded EMS stroke algorithm.

Y

ED or brainimaging suite*
Immediate general and neurologic assessment by hospital or stroke team
Activate stroke team upon EMS notification
Prepare for emergent CT scan or MRI of brain upon arrival
Stroke team meets EMS on arrival
Assess ABCs; give oxygen if needed
Obtain IV access and perform laboratory assessments
Check glucose; treat if indicated
Review patient history, medications, and procedures
Establish time of symptom onset or last known normal
Perform physical exam and neurologic examination, including NIH Stroke Scale
or Canadian Neurological Scale
*Best practice is to bypass the ED and go straight to the brain imaging suite.

L 4

Does brain imaging \ Yes > Initiate intracranial

show hemorrhage? / hemorrhage protocol
No l

Consider thrombolytics
Yes - Thrombolytics
l ™~ candidate?
No l
[ Administer thrombolytic ]

Consider EVT

» e Perform CTA
e Perform CTP as indicated

Yes l

l < EVT candidate? >
™

\

-~

J

No

/
Rapidly transport

to cath lab or transfer
to EVT-capable center

4
l v ./
Admit to stroke unit or neurological ICU,
[ Admit to neurological ICU ) or transfer to higher level of care

international.heart.org
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Adult Tachyarrhythmia American
With a P“|se Algorithm Kgggsiation®

Advanced Cardiovascular Life Support

Doses/Details

Assess appropriateness of heart rate
for clinical condition. Heart rate typically

. _ Synchronized cardioversion:
>150/min if tachyarrhythmia.

Refer to your specific device's recommended energy level or to
relevant 2025 Guidelines sections to maximize first shock success.
If not known, use the maximum energy setting.

Adenosine lV dose:

-~ Y ~ First dose: 6 mg rapid IV push; follow with NS flush.
Initial assessment and support Second dose: 12mg if required.
* Maintain patent airway; assist breathing as necessary Antiarrhythmic Infusions for Stable Wide-QRS Tachycardia

e Oxygen (if hypoxemic)

e Continue cardiac monitoring to identify rhythm;
monitor blood pressure and oximetry

|V access

12-lead ECG, if available

Procainamide |V 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.

4 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.

/. [

Y

Persistent tachyarrhythmia -~ ™

causing : : :

_ Yes Synchronized cardioversion
PO e Sedate whenever feasible
Acutely altered mental status? > Ve ™\
Sians of shock? * |f regular narrow complex, _

g : e If refractory, consider

Ischemic chest discomfort? \_ .
Acute heart failure?

e Underlying cause
e Needtoincrease

> energy level for next
No cardioversion
a N\ e Addition of anti-
Consider arrhythmic drug
Wide QRS? . 'S e Adenosine only if regular * Expert consultation
>0.12 second »  and monomorphic < >
. / e Antiarrhythmic infusion
No \- Expert consultation y
C )

e Vagal maneuvers (if regular)
 Adenosine (if regular)

e B-Blocker or calcium channel blocker
e Consider expert consultation

4
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Adult Bradycardia American
With a P“|se Algorithm K?ggsiation®

Advanced Cardiovascular Life Support

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

'

Cardiopulmonary
compromise?

e Hypotension?

* Acutely altered No
mental status?

e Signs of shock?

e |schemic chest
discomfort?

e Acute heart
failure?

l Yes
Y

- Assessment and support : - * |dentify and treat :
e Maintain patent airway and provide oxygen underlying causes Atropine IV dose:
e Assist breathing with positive-pressure — Support ABCs First dose: 1 mg bolus.
ventilation as necessary — Consider oxygen Repeat every 3-5 minutes.
e Attach cardiorespiratory monitor — Obtain 12-lead ECG Maximum total dose: 3 mg.
\- Monitor pulse y \- Observe y Doparl'nine.lv infus.ion:
A Usual infusion rate is
l 5-20 mcg/kg per minute.
Titrate to patient response;
Bradycardia No tap_er SIOVYIy' . .
persists with Epinephrine |V.InfUS.I0n: |
cardiopulmonary 2.—10 mcg per.mlnute infusion.
compromise? Titrate to patient response.

e Myocardial ischemia/

Possible Causes
l Yes

. _ I infarction

Atropine e Drugs/toxicologic (eg,
If atropine ineffective: calcium-channel blockers,
» Transcutaneous pacing B-blockers, digoxin)

e Hypoxia
and/or .
e Dopamine or e Electrolyte abno_rmallty
P (eg, hyperkalemia)

epinephrine infusion
e— L J

|

4 N

Consider:

 Expert consultation
 Transvenous pacing

international.heart.org
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Adult Cardiac Arrest
Circular Algorithm

American
Heart
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Advanced Cardiovascular Life Support

4 Start CPR A

* Begin bag-mask ventilation
and give oxygen
\-Attach monitor/defibrillatorj

Return of spontaneous
circulation (ROSC)

Post-Cardiac
Arrest Care

2 minutes

Drug Therapy
IV/IO access
Epinephrine every 3-5 minutes
Amiodarone or lidocaine
for refractory VF/pVT

Consider Advanced Airway
Quantitative waveform capnography

Treat Reversible Causes

High-Quality CPR Advanced Airway

e Push hard (atleast 5 cm). e ET intubation or supraglottic advanced airway

e Push fast (100-120/min) and allow complete chest recaoil. e Continuous waveform capnography or capnometry to confirm and
¢ Minimize interruptions in compressions. monitor ET tube placement

e Avoid excessive ventilation.
e Change compressor every 2 minutes, or sooner if fatigued. Reversible Causes

e If no advanced airway, 30:2 compression-ventilation ratio.
e If advanced airway in place, give 1 breath every 6 seconds (10 breaths/min)

e Hypovolemia

with continuous chest compressions. e Hypoxia
e Continuous waveform capnography e Hydrogenion (acidosis)
— IFETCO, is low or decreasing, reassess CPR quality. e Hypo-/hyperkalemia
e Hypothermia
Shock Energy for Defibrillation « Tension pneumothorax

e Tamponade, cardiac

e Toxins

e Thrombosis, pulmonary
e Thrombosis, coronary

e 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.

e Monophasic: 360 J

Drug Therapy

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

o Amiodarone IV/10 dose: First dose: 300 mg bolus. Second dose: 150 mg.
or

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

international.heart.org
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Relationship of 12-Lead ECG
to Coronary Artery Anatomy

American
Heart
Association.

Advanced Cardiovascular Life Support

Septal wall
ischemia,
injury, or
infarct—
V,and V,

RCA
Lateral

| avL Cx

Lateral LAD

Vs, Vi

Inferior

V., V,

I, 1ll, aVF Anterior
Septal V,, V, Anterior View Posterior View
ViV,
Anterior wall Lateral wall Inferior wall
ischemia, injury, ischemia, injury, ischemia, injury,
or infarct— or infarct— or infarct—
V;and V, l,aVL, V;, Vg I, 1ll, aVF

|, aVL, Vs, Vg
Vs Vy
11, 111, aVF
LAD occlusion— Cx occlusion— RCA occlusion—
V, through V; I, aVL, possibly Vg, Vg I, lll, aVF

LAD

occlusion RV

marginal

RCA

Anterior View Posterior View Inferior wall

| lateral V, septal V, anterior

Il inferior aVL lateral V, septal V. lateral

1l inferior aVF inferior ~ V;anterior V lateral

Localizing ischemia, injury, or infarct using the 12-lead ECG: relationship to coronary artery anatomy.
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Adult Post-Cardiac
Arrest Care Algorithm

Advanced Cardiovascular Life Support
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Initial Stabilization After ROSC

C ROSC obtained )

4 )

Manage airway
Assess airway.
Place or exchange an advanced airway device,
as necessary.
Confirm correct airway placement.

v

Manage oxygenation and ventilation
Initial Maintain 100% FIO, until SpO, (or Pa0,) can be

stabilization measured reliably.

after ROSC SpO, target 90%-98% (Pa0, 60-105 mm Hg)

PCO, target 35-45 mm Hg

Manage hemodynamics
Target MAP 265 mm Hg

\
Early diagnostic testing
Obtain 12-lead ECG.

Consider diagnostic imaging
(CT and/or ultrasound).

_ N
_ v

Treat arrest etiologies and complications.

4

Consider emergency coronary angiography
and/or mechanical circulatory support.

Assess patient off sedation and
neuromuscular blockade, if able.

/ Follows \
Continued No or l \ commands? / lYes

management unsure

Ongoing critical care ) C Ongoing critical care )

Deliberate strategy for
temperature control

Coronary angiography
when appropriate

EEG

Coronary angiography
when appropriate

Appropriately timed,
multimodal prognostication

Y BY &Y &Y &
\ WA WL W W
&
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Resuscitation is ongoing during the post-
ROSC phase, and many of these activities
can occur concurrently.

Manage airway: Assess and consider
placement or exchange of an advanced
airway device (usually endotracheal tube
or supraglottic device). Confirm correct
placement of an advanced airway. This
generally includes the use of waveform
capnography or capnometry.

Manage oxygenation and ventilation:
Titrate F10, for Sp0, 90%-98% (or Pao,
60-105 mm Hg). Adjust minute ventilation
to target PCO, 35-45 mm Hginthe
absence of severe acidemia.

Manage hemodynamics: Initiate

or adjust vasopressors and/or fluid
resuscitation as necessary for goal MAP
>65 mm Hg.

Early diagnostic testing: Obtain 12-lead
ECG to assess forischemia or arrhythmia.
Consider CT head, chest, abdomen, and/
or pelvis to determine cause of arrest

or assess for injuries sustained during
resuscitation. Point-of-care ultrasound

or echocardiography may be reasonable
to identify clinically significant diagnoses
requiring intervention.

Continued Management

Treat arrest etiologies and
complications.

Consider emergency cardiac

intervention:

e Persistent ST-segment elevation
present

e Cardiogenic shock

e Recurrent or refractory ventricular
arrnythmias

e Severe myocardial ischemia

Temperature control: If patientis not

following commands off sedation and

neuromuscular blockade oris unable to

assess, initiate a deliberate strategy of

temperature control with goal 32°C-37.5°C

as soon as possible.

Evaluate for seizure: Evaluate for clinical
seizure and obtain EEG to evaluate

for seizure in patients not following
commands.

Prognostication: Multimodal approach
with delayed impressions (=72 hours from
ROSC or achieving normothermia).

Ongoing critical care includes the
following:

e Target Pa0, 60-105 mm Hg, PCO, 35-45
mm Hg (unless severe acidemia); avoid
hypoglycemia (glucose <70 mg/dL) and
hyperglycemia (glucose >180 mg/dL);
target MAP 265 mm Hg.

e Consider antibiotics.
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Cardiac Arrest in Pregnancy Americar
Algorithm Aggc:ciation@

Advanced Cardiovascular Life Support

4 Start BLS/ALS A Explanati_on of Cardiac Arrest
. : : Interventions
e Provide high-quality CPR.
* Provide continuous left lateral uterine displacement e Cardiac arrestin pregnancy
when the fundal height is at or above the umbilicus. team will vary according to local
e Use AED/defibrillator when indicated. resources but may include
) — Team Leader
— Anesthesiologist
— Obstetrician
— Neonatologist
. Activate cardiac arrestin A Nurses

— Pharmacists

pregrancy team — Other professionals
\ * Address etiology of arrest. - e The goal of left lateral uterine
displacementis torelieve
‘ aortocaval compression and
¢ ¢ to facilitat_e effective chest
compressions.
e ) a )  The goal of resuscitative delivery is
Optimize resuscitation in Prepare for to improve the pregnant patient'’s
pregnancy resuscitative delivery outcome, and when feasible, the
e Prioritize early airway When fundal height is at newborn infant's outcome.
management. or above the umbilicus * Ideally, perform resuscitative

delivery by 5 minutes, depending on
local resources.

* |n pregnancy, difficult airway

 Place |V above diaphragm.
e |freceiving IV magnesium, stop

magnesium and give calcium. is common and is managed

* Detach fetal monitors. (eg, endotracheal intubation or

* Activate massiveblood supraglottic airway) by the most
transfusion protocol if amniotic experienced professional.

fluid embolism suspected.
- ‘ 4 Etiologies of Cardiac Arrest

i Anesthetic complications

Bleeding

Cardiovascular
Goal is delivery by lovascu
k 5 minutes if no ROSC

Drugs

Embolic (amniotic fluid or
pulmonary embolism)

Fever

General causes (H'sand T's)
Hypertension (eg, preeclampsia)

mooOmw>»

A4 \4
4 )

Continue ALS. Resuscitate newborn
infant using the Neonatal
Resuscitation Algorithm.

L O
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Adult and Pediatric Durable Left
Ventricular Assist Device Algorithm

American
Heart
Association.
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Advanced Cardiovascular Life Support

4 ) Assessing Perfusion
Unresponsive adults and children J

with a durable LVAD Adequate perfusion* if any of the

e Assist ventilation, if necessary following present:

o A fusi * Normal skin color and
SSESS pertusion - temperature

 Normal capillary refill

e MAP >50 mm Hg (if noninvasive
BP cuff nonfunctional, use
doppler or arterial line, if

Yes . No available)
Adequate perfusion? e PETCO,>20 mm Hg
A *Patients may not have palpable pulse
Non-LVAD Causes of

Unresponsiveness

Do not perform Perform external chest * Dysrhythmia |
external chest compressions ° Hemorrhage{hypovolemla
. * Hypoglycemia
compressions e Assess LVAD e Hypoxia
e Assess and treat function, if second e Overdose
non-LVAD causes of rescuer available e Right ventricular failure
unresponsiveness e Assess and treat * Sepsis
non-LVAD causes for * Stroke

unresponsiveness

Assess and Attempt to Restart
LVAD Function

\ e | ook/listenforalarms
Monitor perfusion e Listen for LVAD hum
j * Driveline connected?
Continue BLS/ALS  Power source connected?
e Needtoreplace system
controller?

Transport

Contact VAD center

e Continueto
monitor perfusion

(¥ )
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