Universal Algorithm for Adult Figure 1
Emergency Cardiac Care

‘ Assess responsiveness I——
Y

Responsive Not responsive
¢ Observe ¢ Activate EMS
* Treat as indicated e Call for defibrillator
* Assess breathing (open the

airway, look, listen, and feel)

I
S | y
Breathing Not breathing

s Place in recovery * Give 2 slow breaths
position if no trauma ¢ Assess circulation

Pulse I No pulse
¢ Rescue breathing  * Endotracheal intubation Start CPR
* Oxygen * History
e IV * Physical examination
 Vital signs ¢ Monitor, 12-lead ECG

Ventricular fibrillationftachycardia (VF/VT)
present on monitor/defibrillator? )

( Suspected cause )

No
Hypotension/shock/ + *
—| acute pulmonary edema
GotoFig8 * Intubate I VENT I
¢ Confirm tube placement; Go to Fig 2
consider end-tidal CO,
indicator

¢ Confirm ventilations
* Determine rhythm
and cause

Acute Mi
GotoFig9

( Electrical activity ? ’
Arrhythmia

Yes No

Too slow Too fast Pulseless electrical activity Asystole
Goto Fig 5 Go to Fig 6 (PEA) Go to Fig 3 Go to Fig 4




Ventricular Fibrillation/Pulseless Ventricular
Tachycardia (VF/VT) Algorithm

Figure 2

s ABCs

» Perform CPR until defibrillator attacheda
¢ VF/VT present on defibrillator

Defibrillate up to 3 times if needed for persistent VF/VT
(200 J, 200-300 J, 360 J)

Rhythm after the first 3 shocks?®

;

:

! !

Persistent or recurrent VF/VT

Return of spontaneous circulation

PEA Asystole
GotoFig3 Go to Fig 4

Obtain IV access

Y

Epinephrine 1 mg
1V push,cd repeat
every 3-5 min

'

Defibrillate 360 J
within 30-60 se

!

Y
1 i i Class I:  definitely helpful
* Continue CPR ¢ Assess vnt_al signs K Class lla: acceptable, probably helpful
* |ntubate at once e Support airway Class llb: acceptable, possibly helpful

Support breathing
Provide medications
appropriate for
blood pressure,
heart rate, and
rhythm

Administer medications of

probable benefit (Class lla) in
persistent or recurrent VF/VTf.g

)

Defibrillate 360 J, 30-60 s after each
dose of medicatione
Pattern should be drug-shock, drug-shock

\

a. Precordial thump is a Class lib action in witnessed arrest, no pulse,
and no defibrillator immediately available.

b. Hypothermic cardiac arrest is treated differently after this point. See
hypothermia algorithm.

¢c. The recommended dose of epinephrine is 1 mg IV push every 3-5
min. !f this approach fails, several Class IIb dosing regimens can be
considered:

« Intermediate: epinephrine 2-5 mg IV push, every 3-5 min
« Escalating: epinephrine 1 mg-3 mg-5 mg IV push, 3 min apart
* High: epinephrine 0.1 mg/kg IV push, every 3-5 min

d. Sodium bicarbonate 1 mEg/kg is Class | if patient has known

preexisting hyperkalemia.

e. Multiple sequenced shocks are acceptable here (Class 1), especially
when medications are delayed.

f. Medication sequence:
¢ Lidocaine 1.0-1.5 mg/kg IV push. Consider repeat in 3-5 min to
maximum.dose of 3 mg/kg. A single dose of 1.5 mg/kg in cardiac
arrest is acceptable.
« Bretylium 5 mg/kg IV push. Repeat in 5 min at 10 mg/kg.
* Magnesium sulfate 1-2 g |V in torsades de pointes or suspected
hypomagnesemic state or refractory VF.
« Procainamide 30 mg/min in refractory VF (maximum total
17 mg/kg).
g. Sodium bicarbonate 1 mEq/kg IV:
Class lla
 |f known preexisting bicarbonate-responsive acidosis
« if overdose with tricyclic antidepressants
¢ To alkalinize the urine in drug overdoses
Class llb
« If intubated and continued long arrest interval
* Upon return of spontaneous circulation after long arrest interval

Class lll: not indicated, may be harmful

Class Il
« Hypoxic lactic acidosis /




Pulseless Electrical Activity (PEA) Algorithm Figure 3

(Electromechanical Dissociation [EMD])

Includes < Electromechanical dissociation (EMD)
* Pseudo-EMD
« |dioventricular rhythms
» Ventricular escape rhythms
* Bradyasystolic rhythms
« Postdefibrillation idioventricular rhythms

» Continue CPR » Assess blood flow using Doppler ultrasound,
¢ Intubate at once end-tidal CO,, echocardiography, or
« Obtain IV access arterial line

Consider possible causes
(Parentheses = possible therapies and treaiments)

» Hypovolemia (volume infusion) * Drug overdoses such as tricyclics, digitalis,
» Hypoxia (ventilation) B-blockers, calcium channel blockers

« Cardiac tamponade (pericardiocentesis) e Hyperkalemiaa

« Tension pneumothorax (needle decompression) ¢ AcidosisP

« Hypothermia (see hypothermia algorithm) ¢ Massive acute myocardial infarction

 Massive pulmonary embolism (surgery, thrombolytics) (go to Fig 9)

« Epinephrine 1 mg IV f ClassI: dfinitely helpful \
. Class lla: acceptable, probably helpful
pUSh'a'C repeat every 3-5 min Class Wb: acceptable, possibly helpful
Class IlI: not indicated, may be harmtul

a. Sodium bicarbonate 1 mEg/kg is Class | if patient has
known preexisting hyperkalemia,

V b. Sodium bicarbonate 1 mEg/kg:

K Class lla

If absolute bradycardia (<60 BPM) or « If known preexisting bicarbonate-responsive acidosis

relative bradycardia, give atropine 1mg I\ « If overdose with tricyclic antidepressants
» To alkalinize the urine in drug overdoses

Repeat every 3-5 min to a total of 0.03-0.04 Class flb
mg/kgd  If intubated and continued long arrest interval
« Upon return of spontaneous circulation after long arrest
interval
Class Il
* Hypoxic lactic acidosis
c. The recommended dose of epinephrine is 1 mg IV push
every 3-5 min. If this approach fails, several Class llb
dosing regimens can be considered:
« Intermediate: epinephrine 2-5 mg IV push, every 3-5 min
« Escalating: epinephrine 1 mg-3 mg-5 mg IV push, 3 min
apart
« High: epinephrine 0.1 mg/kg IV push, every 3-5 min

d. The shorter atropine dosing interval (3 min) is possibly
\helpful in cardiac arrest (Class IIb). /




Asystole Treatment Algorithm

Figure 4

Continue CPR
¢ Intubate at once
Obtain IV access
Confirm asystole in more than one lead

Consider possible causes
* Hypoxia

¢ Hyperkalemia

¢ Hypokalemia

e Preexisting acidosis

¢ Drug overdose
Hypothermia

Consider immediate
transcutaneous pacing (TCP)2

e Epinephrine 1 mg IV push,be
repeat every 3-5 min

\i

* Atropine 1 mg |V,
repeat every 3-5 min up to a
total of 0.03-0.04 mg/kgde

Y

( Consider termination of efforts! ’

/ Classi:  definitely helpful \
Class lla: acceptable, probably heipful

. TCPis a Class lIb intervention. Lack of success may be due to

. The recommended dose of epinephrineis 1 mg IV push every

. Sodium bicarbonate 1 mEg/kg is Class | if patient has known

. The shorter atropine dosing interval (3 min) is Class IIb in

. Sodium bicarbonate 1 mEq/kg:

. If patient remains in asystole or other agonal rhythm after

causes are identified, consider termination of resuscitative efforts
Qy a physician. Consider interval since arrest. /

Class lIb: acceptable, possibly helpful
Class lll: not indicated, may be harmiul

delays in pacing. To be effective TCP must be performed early,
simultaneously with drugs. Evidence does not support routine
use of TCP for asystole.

3-5 min. If this approach fails, several Class llb dosing regimens
can be considered:

« Intermediate: epinephrine 2-5 mg IV push, every 3-5 min

« Escalating: epinephrine 1 mg-3 mg-5 mg IV push, 3 min apart
« High: epinephrine 0.1 mg/kg IV push, every 3-5 min

preexisting hyperkalemia.
asystolic arrest.

Class lla

« If known preexisting bicarbonate-responsive acidosis

« |f overdose with tricyclic antidepressants

» To alkalinize the urine in drug overdoses

Class lIb

« If intubated and continued long arrest interval

» Upon return of spontaneous circulation after long arrest
interval

Class Ill

« Hypoxic lactic acidosis

successful intubation and initial medications and no reversible




Bradycardia Algorithm Figure 5

(Patient is not in cardiac arrest)

* Assess ABCs * Assess vital signs

* Secure airway * Review history

* Administer oxygen « Perform physical examination
e Start IV ¢ Order 12-lead ECG

¢ Attach monitor, * Order portable chest x-ray

puise oximeter, and
automatic blood pressure

Too slow (<60 BPM)

Bradycardia, either absolute
(<60 BPM) or relative

Serious signs or symptoms?a.b

No Yes
Y Y
Type Il second-degree AV heart block? Intervention sequence
or | o« Atropine 0.5-1.0 mged (I and lla)

Third-degree AV heart block?e ¢ TCP, if available (1)

» Dopamine 5-20 .g/kg per min (lib)
¢ Epinephrine 2-10 pg/min (IIb)

e Isoproterenolt

Y Y

 Prepare for transvenous pacer
* Use TCP as a bridge deviced

¢ Qbserve

ﬁ Serious signs or symptoms must be related to the slow rate. Clinical manifestations include \
« Symptoms (chest pain, shortness of breath, decreased level of consciousness)
= Signs (low BP, shock, pulmonary congestion, CHF, acute Mi)

b. Do not delay TCP while awaiting IV access or for atropine to take effect if patient is symptomatic.

c. Denervated transplanted hearts will not respond to atropine. Go at once to pacing, catecholamine infusion, or both.

d. Atropine should be given in repeat doses every 3-5 min up to total of 0.03-0.04 mg/kg. Use the shorter dosing interval (3
min) in severe clinical conditions. It has been suggested that atropine should be used with caution in atrioventricular (AV)
block at the His-Purkinje level (type Il AV block and new third-degree block with wide QRS complexes) (Class 1Ib).

e. Never treat third-degree heart block plus ventricular escape beats with lidocaine.

1. Isoproterenol should be used, if at all, with extreme caution. At low doses it is Class lIb (possibly helpful); at higher doses it
is Class Il (harmful).

Q Verify patient tolerance and mechanical capture. Use analgesia and sedation as needed. /




Tachycardia Algorithm Figure 6

¢ Assess ABCs * Assess vital signs

¢ Secure airway ¢ Review history

* Administer oxygen <« Perform physical examination
. .

Start IV Order 12-lead ECG
Attach monitor, Order portable chest x-ray
pulse ox_imeter, and If ventricular r\ate >150 BPM
automatic biood pressure » Prepare for immediate cardioversion (go to Fig 7)
v o May give brief trial of medications based on arrhythmia
» Immediate cardioversion is seldom needed for heart
Unstable, with serious signs or symptoms?2 rates <150 BPM

No or borderline

Y L] L] L

Atrial fibrillation Paroxysmal Wide-complex tachycardia Ventricular
Atrial flutterd supraventricular of uncertain type tachycardia (VT)
v tachycardia (PSVT) ' *
Consider * * Lidocaine ¢ Lidocaine
¢ Diltiazem I Vagal maneuversb J 1.0-1.5 mg/kg IV push 1.0-1.5 mg/kg IV push
¢ B-Blockers
* Verapamil * + Every 5-10 min + Every 5-10 min
* Digoxin
* Procainamide * Adenosine  Lidocaine * Lidocaine
e Quinidine 6 mg, rapid IV 0.5-0.75 mg/kg IV push, 0.5-0.75 mg/kg IV push,
* Anticoagulants push over 1-3 s maximum total 3 mg/kg maximum total 3 mg/kg
1-2 min
Y
s Adenosine * Adenosine
12 mg, rapid IV push over 1-3 s 6 mg, rapid IV
(may repeat once in 1-2 min) push over 1-3s
1-2 min
Complex width? \
Narrow ] Widec « Adenosine
12 mg, rapid IV push
1- t
Blood pressure? gzi; insfz(r:,ﬁg) repea
Normal or elevated Low or unstable

¥ Y Y

 Verapamil : ¢ Lidocaine * Procainamide
2.5-50mg IV 1.0-1.5 mg/kg IV push 20-30 mg/min, maximum total
17 mg/kg

¥ 15-30 min

e Verapamil y
5-10 mg IV * Procainamide
20-30 mg/min, maximum

' total 17 mg/kg '
Considerd
¢ Digoxin Y Y ¢ Bretylium
s B-Blockers 5-10 mg/kg over 8-10 min, maxi-
* Diltiazem ——>| Synchronized cardioversion (go to Fig 7) |<—— mum total 30 mg/kg over 24 hours

a. Unstable condition must be related to the tachycardia. Signs and symptoms may include chest pain, shortness of breath, decreased level
of consciousness, low blood pressure (BP), shock, pulmonary congestion, congestive heart failure, acute myocardial infarction.

b. Carotid sinus pressure is contraindicated in patients with carotid bruits; avoid ice water immersion in patients with ischemic hean disease.

¢. If the wide-complex tachycardia is known with certainty to be PSVT and BP is normal/elevated, sequence can include verapamil.
. Use extreme caution with 3-blockers after verapamil.




Electrical Cardioversion Algorithm Figure 7

(Patient is not in cardiac arrest)

Tachycardia
With serious signs and symptoms related to the tachycardia

If ventricular rate is >150 BPM, prepare for immediate
cardioversion. May give brief trial of medications based on
specific arrhythmias. Immediate cardioversion is generally

not needed for rates <150 BPM.

Check

¢ Oxygen saturation

¢ Suction device

e |Vline

e Intubation equipment

v ﬂ. Effective regimens have included a sedative (eg, diazepamx
Premedicate whenever possib|ea midazolam, barbiturates, etomidate, ketamine,
methohexital) with or without an analgesic agent (eg,

fentanyl, morphine, meperidine). Many experts recommend
anesthesia if service is readily available.

 J b. Note possible need to resynchronize after each cardioversion.
- - P c. If delays in synchronization occur and clinical conditions are
3¥2¢hr°n'zed cardioversion®be critical, go to immediate unsynchronized shocks.
d. Treat polymorphic VT (irregular form and rate) like VF: 200 J,
PSVTe 100 J, 200 J 200-300 J, 360 J.

A"?al fibrillation 300J, 360 J e. PSVT and atrial fiutter often respond to lower energy levels
Atrial fluttere | \ (start with 50 J). J




Acute Pulmonary Edema/Hypotension/Shock Algorithm Figure 8

Clinical signs of hypoperfusion, congestive heart failure,
acute pulmonary edema

* Assess ABCs ¢ Assess vital signs

» Secure airway ¢ Review history

¢ Administer oxygen ¢ Perform physical examination
e Start IV s Order 12-lead ECG

« Attach monitor, pulse oximeter, ¢ Order portable chest x-ray
and automatic blood pressure

What is the nature of the problem?

Y Y Y

Rate problem

Volume problem Pump problem

Includes vascular resistance problems

Administer

¢ Fiuids

¢ Blood transfusions

¢ Cause-specific interventions

» Consider vasopressors, if indicated

Too slow Too fast

What is the blood pressure (BP)?a

Go to Fig 5 Go to Fig6

[ | | 1
Systolic BP Systolic BP Systolic BP Systolic BP
<70 mm Hgb 70-100 mm Hgb 70-100 mm Hgb >100 mm Hg
Signs and symptoms of shock Signs and symptoms of shock No signs and symptoms of shock

Y

s Dopaminec
2.5-20 pg/kg per min IV
(Add norepinephrine if
dopamine is >20
Jg/kg per min)

 Nitroglycerin start 10-20 pg/min IV
(use if ischemia persists and BP
remains elevated. Titrate to effect)

and/or

 Nitroprusside 0.1-5.0 pg/kg per min IV

Consider
further actions, especially if the patient is
in acute pulmonary edema

Consider
* Norepinephrine
0.5-30 yg/min IV or
* Dopamine
5-20 pg/kg per min

e Dobutaminede
2-20 pg/kg per
min IV

> [~

L]

L]

L

First-line actions

* Furosemide |V 0.5-1.0 mg/kg
* Morphine |V 1-3mg

¢ Nitroglycerin SL

» Oxygen/intubate PRN

Second-line actions

* Nitroglycerin IV if BP >100 mm Hg

 Nitroprusside |V if BP >100 mm Hg

* Dopamine if BP <100 mm Hg

Dobutamine if BP >100 mm Hg

Positive end-expiratory pressure

(PEEP)

« Continuous positive airway
pressure (CPAP)

Third-line actions

» Amrinone 0.75 mg/kg then 5-15 pg/kg
per min (if other drugs fail)
Aminophylline 5 mg/kg (if wheezing)
Thrombolytic therapy (if not in shock)
Digoxin (if atrial fibrillation,
supraventricular tachycardias)
Angioplasty (if drugs fail)

Intra-aortic balloon pump (bridge to surgery)
Surgical interventions (valves, coronary
artery bypass grafts, heart transplant)

. Base management after this point on invasive hemodynamic monitoring if possible. Guidelines presume clinical signs of hypoperfusion.

. Fluid bolus of 250-500 mL normal saline should be tried. If no response, consider sympathomimetics.

. Move to dopamine and stop norepinephrine when BP improves. Avoid dopamine (consider dobutamine) if no signs of hypoperfusion.
. Add dopamine (and avoid dobutamine) if systolic BP drops below 90 mm Hg.
. Start with nitroglycerin if initial blood pressures are in this range.




