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Objectives

To review routes of administration for To review routes of administration for 
medications used in code blue emergenciesmedications used in code blue emergencies
To introduce several common ECG rhythmsTo introduce several common ECG rhythms
To To familiarizefamiliarize the pharmacists with four ACLS the pharmacists with four ACLS 
algorithmsalgorithms

To To identifyidentify the most common drugs used by the the most common drugs used by the 
ACLS algorithmsACLS algorithms



Routes of Medications

IV PushIV Push
Intravenous infusionIntravenous infusion
EndotrachealEndotracheal



IV Push

Route of most medications usedRoute of most medications used
ConvenientConvenient
Fast onset of actionFast onset of action
Immediate Immediate bioavailabilitybioavailability



Intravenous Infusion

Medications for continuous infusion onlyMedications for continuous infusion only
PP –– procainamideprocainamide
I I –– isoproterenol isoproterenol 
NN –– norepinephrine norepinephrine 
D D –– dopaminedopamine

Medications given IV push or infusionMedications given IV push or infusion
AA –– amiodaroneamiodarone
LL –– lidocainelidocaine
E E –– epinephrineepinephrine



Endotracheal Administration

Tracheal administration of medicationsTracheal administration of medications
LL –– lidocaine lidocaine (2(2--4 mg/kg)4 mg/kg)
EE –– epinephrine (2epinephrine (2--2.5 mg)2.5 mg)
A A –– atropine (2atropine (2--3 mg)3 mg)
N N –– naloxonenaloxone (0.8(0.8--1.6 mg)1.6 mg)

Doses usually 2Doses usually 2--2.5 times those given IVP2.5 times those given IVP
Follow each dose with 10 ml NS flush down Follow each dose with 10 ml NS flush down 
tracheal tube if not diluted to that volume for tracheal tube if not diluted to that volume for 
administrationadministration
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ECG Rhythms

Wave formsWave forms
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Normal sinus rhythmNormal sinus rhythm
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AsystoleAsystole

BradycardiaBradycardia

Ventricular Ventricular 
fibrillationfibrillation

Ventricular Ventricular 
tachycardiatachycardia
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Artifact (waveform interference)Artifact (waveform interference)



Use of Algorithms

Meant to treat broadest range possible of Meant to treat broadest range possible of 
patientspatients
Meant to be good memory aidsMeant to be good memory aids
Meant to be used “wisely,” not blindlyMeant to be used “wisely,” not blindly
Not meant to replace clinical judgmentNot meant to replace clinical judgment



Algorithms Found

American Heart AssociationAmerican Heart Association
Attached to each crash cartAttached to each crash cart
Included in DMC Tier 2 policyIncluded in DMC Tier 2 policy
ACLS.net on the webACLS.net on the web



Asystole

Asystole Asystole is a cardiac standstill, i.e., is a cardiac standstill, i.e., flatlineflatline
Many Many asystoleasystole patients do not survivepatients do not survive
Asystole Asystole usually means the patient’s life has usually means the patient’s life has 
endedended
Do not shock Do not shock asystoleasystole
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Ventricular Ventricular asystoleasystole



acls.net

Asystole Algorithm

““AsystoleAsystole….Check me in another lead, then ….Check me in another lead, then 
let’s have a cup of let’s have a cup of TEATEA.”.”

TT –– transcutaneoustranscutaneous pacing pacing 
EE –– epinephrineepinephrine
A A –– atropineatropine



Asystole Algorithm
AsystoleAsystole

⇓⇓

Primary ABCDPrimary ABCD
⇓⇓

Secondary ABCDSecondary ABCD
⇓⇓

Transcutaneous Transcutaneous PacingPacing
⇓⇓

EpinephrineEpinephrine
11mg IVP, repeat q 3mg IVP, repeat q 3--5 min5 min

⇓⇓

AtropineAtropine
1mg IVP, repeat q31mg IVP, repeat q3--5 min5 min
up to a total of 0.04mg/kgup to a total of 0.04mg/kg



Primary ABCD

AA -- Airway Airway –– open the airwayopen the airway
B B -- Breathing Breathing –– provide ventilationsprovide ventilations
CC -- Circulation Circulation –– give chest compressionsgive chest compressions
C C -- Confirm Confirm –– true true asystoleasystole
D D -- Defibrillation Defibrillation –– assess for VF/assess for VF/pulselesspulseless

VT; shock if indicatedVT; shock if indicated



Secondary ABCD

AA -- AirwayAirway
B B -- BreathingBreathing
B B -- BreathingBreathing
B B -- BreathingBreathing
CC -- CirculationCirculation

CC -- CirculationCirculation
CC -- CirculationCirculation
CC -- CirculationCirculation
CC -- CirculationCirculation
DD -- Differential DiagnosisDifferential Diagnosis



Reversible Causes of Asystole

5 5 HH’s’s
HHypovolemiaypovolemia
HHypoxiaypoxia
HHydrogen ionydrogen ion——
acidosisacidosis
HHyperkalemia yperkalemia or or 
hypokalemiahypokalemia
HHypothermia ypothermia 

5 5 TT’s’s
TTabletsablets
TTamponade amponade 
(cardiac)(cardiac)
TTension ension 
pneumothoraxpneumothorax
TThrombosis (ACS)hrombosis (ACS)
TThrombosis (PE)hrombosis (PE)



T = Transcutaneous Pacing

Used to speed up a cardiac rhythm that is Used to speed up a cardiac rhythm that is 
too slowtoo slow
If considered, start immediatelyIf considered, start immediately
To be effective, must be performed early To be effective, must be performed early 
and combined with drug therapyand combined with drug therapy



Transcutaneous Pacing Apparatus



E = Epinephrine

1mg IVP every 31mg IVP every 3--5 minutes to cause5 minutes to cause
Vasoconstriction Vasoconstriction 
Increased diastolic pressureIncreased diastolic pressure
Increased blood flow to brainIncreased blood flow to brain
Some blood flow to the coronary arteriesSome blood flow to the coronary arteries



A = Atropine

1mg IVP every 31mg IVP every 3--5 minutes up to a total of 5 minutes up to a total of 
0.04mg/kg0.04mg/kg

Excessive parasympathetic tone may play Excessive parasympathetic tone may play 
a role in stopping ventricular and a role in stopping ventricular and 
supraventricular supraventricular pacemaker activitypacemaker activity
Avoid if lack of cardiac activity has a Avoid if lack of cardiac activity has a 
clear explanation such as hypothermiaclear explanation such as hypothermia



Bradycardia

Bradycardia Bradycardia is when the heart is < 60 is when the heart is < 60 
beats/minute or when the heart rate is beats/minute or when the heart rate is 
slower than expectedslower than expected
Signs and symptoms might include:Signs and symptoms might include:

Chest pain, shortness of breathChest pain, shortness of breath
HypotensionHypotension, pulmonary edema, , pulmonary edema, 
congestive heart failurecongestive heart failure
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Sinus Sinus bradycardiabradycardia



acls.net

Bradycardia Algorithm

AAll ll TTrained rained DDogs ogs EEat at IIamsams””
AA –– atropineatropine
TT –– transcutaneoustranscutaneous pacingpacing
D D –– dopaminedopamine
EE –– epinephrineepinephrine
II –– isoproterenolisoproterenol



Bradycardia Algorithm
BradycardiaBradycardia

⇓⇓
Primary ABCD SurveyPrimary ABCD Survey

⇓⇓
Secondary ABCD SurveySecondary ABCD Survey

⇓⇓
Serious signs or symptoms due to Serious signs or symptoms due to bradycardiabradycardia??

⇓⇓
If yes:  intervention sequenceIf yes:  intervention sequence

AtropineAtropine 0.50.5--1 mg1 mg
TranscutaneousTranscutaneous pacingpacing if availableif available
DopamineDopamine 55--20 mcg/kg/minute20 mcg/kg/minute
EpinephrineEpinephrine 22--10 mcg/minute10 mcg/minute
Isoproterenol Isoproterenol 22--10 mcg/minute10 mcg/minute



ABCD Surveys

Primary SurveyPrimary Survey
Assess ABCsAssess ABCs
Secure airway Secure airway 
noninvasivelynoninvasively
Ensure monitor/ Ensure monitor/ 
defibrillator is defibrillator is 
availableavailable

Secondary SurveySecondary Survey
Assess secondary Assess secondary 
ABCsABCs
OxygenOxygen——IV accessIV access
Vital signsVital signs
12 lead ECG12 lead ECG
Portable CXRPortable CXR
Problem focused Problem focused 
history & physicalhistory & physical
Consider CausesConsider Causes
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Bradycardia Doses

AtropineAtropine:  0.5:  0.5--1 mg IVP q31 mg IVP q3--5 minutes with 5 minutes with 
maximum dose of 0.03maximum dose of 0.03--0.04 mg/kg0.04 mg/kg
TCPTCP:  use immediately with severely :  use immediately with severely 
symptomatic patientssymptomatic patients
DopamineDopamine:  5:  5--20 mcg/kg/min20 mcg/kg/min
EpinephrineEpinephrine:  2:  2--10 mcg/min10 mcg/min
IsoproterenolIsoproterenol:  2:  2--10 mcg/min10 mcg/min
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PEA Algorithm

PEA PEA isis pulselesspulseless electrical activityelectrical activity

P P –– problemproblem
E E –– epinephrineepinephrine
A A –– atropineatropine



PEA Algorithm
PulselessPulseless Electrical ActivityElectrical Activity

⇓⇓

Primary ABCD SurveyPrimary ABCD Survey
⇓⇓

Secondary ABCD SurveySecondary ABCD Survey
⇓⇓

Review for most frequent causesReview for most frequent causes
⇓⇓

EpinephrineEpinephrine
11mg IVP, repeat q 3mg IVP, repeat q 3--5 min5 min

⇓⇓

AtropineAtropine
1mg IVP, repeat q31mg IVP, repeat q3--5 min 5 min prnprn

up to a total of 0.04mg/kgup to a total of 0.04mg/kg



ABCD Surveys

Primary SurveyPrimary Survey
A A -- AirwayAirway
B B -- BreathingBreathing
CC -- CirculationCirculation
DD -- DefibrillationDefibrillation

Secondary SurveySecondary Survey
AA -- AirwayAirway
B B -- Breathing x3Breathing x3
CC -- Circulation x4Circulation x4
D D -- DifferentialDifferential

diagnosisdiagnosis



Most Frequent Causes of PEA

5 5 HH’s’s
HHypovolemiaypovolemia
HHypoxiaypoxia
HHydrogen ionydrogen ion——
acidosisacidosis
HHyperkalemia yperkalemia or or 
hypokalemiahypokalemia
HHypothermia ypothermia 

5 5 TT’s’s
TTabletsablets
TTamponade amponade 
(cardiac)(cardiac)
TTension ension 
pneumothoraxpneumothorax
TThrombosis (ACS)hrombosis (ACS)
TThrombosis (PE)hrombosis (PE)



VF/PVT Algorithm

PPlease lease SShockhock--SShockhock--SShock, hock, EVEVerybodyerybody
SShock, hock, AAnd nd LLet’s et’s MMake ake PPatients atients BBetteretter

VF VF –– ventricular fibrillationventricular fibrillation
PVT PVT –– pulseless pulseless ventricular ventricular tachycardia tachycardia 
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Ventricular fibrillationVentricular fibrillation
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Ventricular Ventricular tachycardiatachycardia



VF/PVT Algorithm
Primary ABCD SurveyPrimary ABCD Survey

⇓⇓

Rhythm after first Rhythm after first 3 shocks3 shocks??
⇓⇓

Persistent or recurrent VF/PVTPersistent or recurrent VF/PVT
⇓⇓

Secondary ABCD SurveySecondary ABCD Survey
⇓⇓



VF/PVT Algorithm (continued)
EpinephrineEpinephrine

1mg IVP, repeat q31mg IVP, repeat q3--5 min5 min
OrOr

VasopressinVasopressin
40 Units IVP X1 only40 Units IVP X1 only

⇓⇓
Resume attempts to defibrillate Resume attempts to defibrillate (shock)(shock)

⇓⇓
Consider Consider antiarrhythmicsantiarrhythmics

AmiodaroneAmiodarone
LidocaineLidocaine
MagnesiumMagnesium
ProcainamideProcainamide

⇓⇓
Resume attempts to defibrillateResume attempts to defibrillate



Mnemonic

360 Joules360 JoulesShockShock

200200--300 Joules300 JoulesShockShock

200 Joules200 JoulesShock Shock 

Primary ABCD Survey:  Airway, Primary ABCD Survey:  Airway, 
Breathing, Circulation, DefibrillationBreathing, Circulation, DefibrillationPPleaselease



Mnemonic

360 Joules360 JoulesShockShock

Vasopressin Vasopressin 40mg IVP X140mg IVP X1EEVVerybodyerybody

Epinephrine 1mg IVP q3Epinephrine 1mg IVP q3--5 min, or5 min, orEEverybodyverybody

Implement secondary ABCD survey (A, Bx3, Cx3, D).  Do not Implement secondary ABCD survey (A, Bx3, Cx3, D).  Do not 
continue if an intervention results in return of spontaneous circontinue if an intervention results in return of spontaneous circulationculation



Mnemonic 

BBetteretter

PPatientsatients

MMakeake

LLetsets

AAndnd

In patients with known preexisting In patients with known preexisting hyperkalemia hyperkalemia 
or or bicarbbicarb--responsive acidosis, TCA  or ASA responsive acidosis, TCA  or ASA 
overdose, after a long arrest intervaloverdose, after a long arrest interval

BicarbonateBicarbonate

In patients who respond to shocks with In patients who respond to shocks with 
intermittent return of a pulse of a nonintermittent return of a pulse of a non--VF VF 
rhythm, but then VF/VT rhythm, but then VF/VT recurrsrecurrs

ProcainamideProcainamide

In In torsades torsades de pointes or when it is suspected de pointes or when it is suspected 
that the arrhythmia is caused by a that the arrhythmia is caused by a 
hypomagnesemic hypomagnesemic statestate

MagnesiumMagnesium

Cardiac arrest from VF or Cardiac arrest from VF or pulseless pulseless VT that VT that 
persists after multiple shockspersists after multiple shocksLidocaineLidocaine

Cardiac arrest from VF or Cardiac arrest from VF or pulseless pulseless VT  that VT  that 
persists after multiple shockspersists after multiple shocksAmiodaroneAmiodarone



Mnemonic Doses

BBetteretter

PPatientsatients

MMakeake

LLetsets

AAndnd

1 1 mEqmEq/kg IVP/kg IVPBicarbonateBicarbonate

20 mg/min or 100mg IV q5 min for refractory 20 mg/min or 100mg IV q5 min for refractory 
VF.  Maximum loading dose of 17 mg/kg.VF.  Maximum loading dose of 17 mg/kg.ProcainamideProcainamide

11--2 grams IVP (over 2 minutes) for suspected 2 grams IVP (over 2 minutes) for suspected 
hypomagnesemia hypomagnesemia or or torsades torsades de pointes.de pointes.MagnesiumMagnesium

11--1.5 mg/kg IVP.  May repeat in 31.5 mg/kg IVP.  May repeat in 3--5 min.  5 min.  
Maximum loading dose of 3 mg/kg.Maximum loading dose of 3 mg/kg.LidocaineLidocaine

300mg IVP (diluted in 20300mg IVP (diluted in 20--30 ml D30 ml D55W). May W). May 
repeat once at 150 mg in 3repeat once at 150 mg in 3--5 min. Maximum 5 min. Maximum 
cumulative dose 2.2 gm over 24hrs IVcumulative dose 2.2 gm over 24hrs IV

AmiodaroneAmiodarone



Take Away Points

Cardiac arrest rhythmsCardiac arrest rhythms
VF/PVTVF/PVT
PEAPEA
Asystole Asystole 

Most frequently used medicationsMost frequently used medications
Epinephrine: Epinephrine: asystoleasystole, , bradycardiabradycardia, PEA, , PEA, 
VF/PVTVF/PVT
Atropine: Atropine: asystoleasystole,, bradycardiabradycardia, PEA, PEA



Take Away Points

Medications IVPB onlyMedications IVPB only
PProcainamiderocainamide
IIsoproterenolsoproterenol
NNorepinephrineorepinephrine
DDopamineopamine

Medications IVP or IVPBMedications IVP or IVPB
AAmiodaronemiodarone
LLidocaineidocaine
EEpinephrinepinephrine



Take Away Points

Tracheal administration of  medicationsTracheal administration of  medications
LL –– lidocaine lidocaine 
EE –– epinephrine epinephrine 
A A –– atropine atropine 
N N –– naloxone naloxone 

Doses usually 2Doses usually 2--2.5 times those given IVP2.5 times those given IVP
Follow each dose with 10 ml NS flush down Follow each dose with 10 ml NS flush down 
tracheal tube if not diluted to that volume for tracheal tube if not diluted to that volume for 
administrationadministration



Take Away Points

AsystoleAsystole:  :  TEATEA
BradycardiaBradycardia:  :  AAll ll TTrained rained DDogs ogs EEat at IIamsams
PEAPEA
VF/VF/pulseless pulseless VT:  VT:  PPlease lease ShockShock, , ShockShock, , 
ShockShock, , EVEVerybodyerybody, , ShockShock and and LLets ets MMake ake 
PPatients atients BBetteretter
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C


