DRUGS IN ACLS

Objectives of ACLS

· Correct Hypoxemia
· Establish spontaneous circulation and an adequate blood pressure
· Promote optimal cardiac function
· Prevent or suppress significant arrhythmias
· Relieve pain
· Correct acidosis
· Treat congestive heart failure.
ACLS Pharmacology – drugs covered

Oxygen 




Adenosine

Epinephrine




Diltiazem

Vasopressin




Verapamil

Amiadarone




Dopamine

Lidocaine




Nitroglycerin

Procainamide



Morphine Sulfate

Atropine




Narcan

ACLS Pharmacology – drugs reviewed

Rhythm / Rate

· Digoxin

· Amiodarone

Miscellaneous

· Sodium Bicarbonate

· Calcium Chloride

· Magnesium  Sulfate

· Narcan

Diuretics

· Furosemide (lasix)


Beta Blockers
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Propranolol

· Metoprolol

· Atenolol

· Esmolol 

Vasodilators

· Nitroprusside
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Thrombolytics

· TPA / TNK

· Reativase

· Streptokinase

Terminology

Inotrope:  a substance which affects myocardial contractility

· Positive:  ⁭  force of contraction

· Negative:  ↓ force of contraction

Chronotrope:  a substance which affects the heart rate

· Positive:    ⁭   heart rate

· Negative:  ↓ heart rate

Preload

· The pressure / volume in the left ventricle at the end of diastole – venous filing pressure 

Afterload

· The pressure  or resistance against which the heart must pump – arterial pressure

Oxygen 

Mechanism of action / effects

· ↑ O2 tension

· ↑ hemoglobin saturation

· Improves tissue oxygenation when circulation maintained

Indications 

· Ischemic chest pain

· Cardiac of pulmonary arrest

· Suspected hypoxemia

Dosage 

· If patient spontaneously breathing

· 1 – 6 liters / min via nasal cannula

· 6 – 10 liters / min via mask

· In cardiac arrest

· 100% positive pressure ventilation

Precautions

· Few in emergent situations

· COPD – do not withhold if s/s of hypoxia

Epinephrine

Mechanism of action effects
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Alpha & Beta

· ↑  SVR

· ↑  systolic & diastolic blood pressure

· ↑  electrical activity in the myocardium

· ↑  coronary and cerebral  blood flow

· ↑  strength of myocardial contraction

· ↑  myocardial oxygen requirements

· ↑  automaticity

Indications

· V – Fib

· Pulseless V – Tach

· PEA

· Asystole

Dosage

· 1 mg of 1:10,000 IV bolus q 3 – 5 minutes

· ET tube: 2 – 2.5 x IV of 1:1000 solution diluted in 10ml NS

Precautions

· Do not administer with alkaline solutions
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Vasopressin

Mechanism of action / effects

· Potent peripheral vasoconstrictor

· ↑  Peripheral vascular resisstance

Indications  

· May be used as an alternative pressor to epinephrine in the treatment of adult  shock-refractory VF 

· May be useful for hemodynamic support in vasodilatory shock (e.g., septic shock)

Dosage 

· 40 U IV push x 1 (IV)

Precautions

· May provoke cardiac ischemia and angina

· Not recommended for responsive patients with coronary artery disease

Amiodarone

Mechanism of action / effects
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Multiple effects on Sodium, Potassium and Calcium channels

· Alpha & Beta-adrenergic blocking properties

Indications

· Treatment of shock-refractory v-fib, pulseless V-Tach

· Polymorphic V-Tach & wide complex tachycardias

· Control of hemodynamically stable V – tach when cardioversion unsuccessful

Dosage – Cardiac Arrest

· 300 m IVP followed by 150 mg IVP if necessary

· Max 2.2 grams over 24 hours

Dosage – Tachy dysarhythmias

· Rapid:  Add 150 mg to 100 ml D5W; administer over 10 minutes

· Then slow:  Add 900 mg to 500ml D5W; administer 33.3 ml/hr over next 6 hours (1mg/min)

· Maintenance: 0.5mg/min; 16.6ml/hr for remaining 18 hours.

Precautions

· Contraindicated in patients with cardiogenic  shock, marked sinus brady and 2nd & 3rd degree block in the absence of a functioning pacemaker

· Hypotension is the most common adverse affect and may be related to the rate of infusion.

Lidocaine

Mechanism of action / effects

· Suppresses ventricular ectopy

· ↑  V – Fib threshold

· ↓  excitability in ischemic tissue

Indications

· Significant ventricular ectopy

· V – Tach / V – Fib that persist after defibrillation, Epinepbrine, and Amiodarone

· V – Tach with a pulse

· Wide complex tachycardia of uncertain origin

Dosage

· Bolus

· 1 – 1.5 mg/kg followed by ½ the dose up to 3 mg/kg total

· Drip

· 2mg/min

· ET – 2 – 2.5 x IV dose

Precautions

· May be lethal if used in bradycardia with ventricular escape rhythm.  If rate is slow use with caution 

· Metabolized in the liver.

Precainamide 

Mechanism of action / effects

· Suppresses ventricular ectopy

· ↑  V – Fib threshold

· Shortens effective refractory period of AV node

Indications

· Suppression of recurrent VT that cannot be controlled with Lidocaine

· Refractory pulseless VT/VF not controlled with Amiodarone or Lidocaine, AF

Dosage

· 20 – 50 mg/min infusion to a total of 17 mg/kg or QRS widens 50%, or hypotension develops 

· infusion after conversion (1 - 4 mg/min)

Precuations

· hypotension may occur if injected too rapidly

· Avoid use in patients with QT prolongation and torsades de pointers

· Observe for widening QRS and heart block

Atropine Sulfate

Mechanism of action / effects

· Parasympathetic blocking (vagolytic) agent

· ↑  heart rate, A – V conduction
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May restore cardiac rhythm in asystole if due to ↑  parasympathetic tone – atropine may reverse effects and restore rhythm

Indications

· Symptomatic bradycardia

· Junctional escalpe rhythms

· 2nd Degree AV block Type I

· 3rd Degree AV block with narrow QRS (junctional escape pacer)

· Asystole

· Bradycardic PEA

Dosage

· “5 – 1.0 if alive”

· “1 if done”

· Repeat q3 – 5 minutes to max of 0.04mg/kg

· ET tube – 2 – 2.5 times IV dose diluted in 10ml NS

Precautions 

· Administer rapidly to avoid paradoxical bradycardia

· Use with caution in AMI setting

Adenosine
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Mechanism of action / effects

· ↓  Sinus rate

· ↓  conduction thru AV node

· Half-life < 5 seconds

Indications

· Conversion of SVT

· Wide-complex tachycardia of uncertain type after administration of lidocaine

Dosage

· 6mg rapid IV followed by 20 ml NS flush

· 12 mg if no response in 1 – 2 minutes

· another 12 mg if no response in 1 – 2 minutes

Precautions 
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· Administer close to heart due to short half-life

Diltiazem

Mechanism of action / effects

· Inhibits calcium ion entry through “slow channels” across cardiac and vascular smooth muscle cell membranes

· Depresses SA and AV nodes; little or no negative inotropic effect.  Usually does not alter heart rate, but may cause slight bradycardia

Indications 

· To control ventricular rate in atrial fibrillation and atrial flutter.  SVT not controlled with Adenosine.

Dosage

· Rate Control:  15 – 20 mg (0.25 mg/kg) IV over 2 minutes

· May repeat in 15 min at 20 to 25 mg over 2 minutes

· Maintenance Infusion:  5 – 15 mg/hr titrated to heart rate

Precautions

· Do not use calcium channel blockers for wide – QRS tachycardias of uncertain origin or for drug-induced tachycardia

· Avoid calcium channel blockers in WPW syndrome

· Expect blood pressure drop from vaodilation

Verapamil

Mechanism of action / effects

· Inhibits calcium ion entry through “slow channels” across cardiac and vascular smooth muscle cell membranes

· Depresses SA and AV nodes; little or no negative inotropic effect.  Usually does not alter heart rate, but may cause slight bradycardia

Indications
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Alternative drug (after adenosine) to terminate PSVT with narrow QRS

Dosage

· 2.5 – 5.0 mg IV bolus over 2 min

· second dose: 5 – 10 mg, if needed, in 15 – 30 minutes

Precautions   

· Do not use calcium channel blockers for wide – QRS tachycardias of uncertain origin 

· Avoid calcium channel blockers in WPW syndrome

· Expect blood pressure drop from vasodilation.  IV calcium is an antagonist that may restore blood pressure in toxic cases

· Use with caution in patients receiving oral beta blockers.

· If calcium channel blockers use ß blockers (Metaprolol atenalol)
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Dopamine

Mechanism pf action / effects

· 1 – 5 mcg/kg/min

· Dopaminergic effect – dilates renal and mesenteric vessels

· 5 – 10 mcg/kg/min

· Beta – adrenergic stimulant - ↑  force of contraction, HR & CO

· 10 – 20 mcg/kg/min

· Alpha effects – renal, mesenteric, peripheral arterial and venous vasoconstriction,           ↑  SVR, ↑ preload, ↑  HR

Indications

· Hypotension that occurs with symptomatic bradycardia

· Hypotension that occurs after return of spontaneous circulation

· Cardiogenic shock

Dosage

· IV infusion:  5 – 20 mcg/kg/min titrated to effect

Precautions

· Works in a narrow pH range – do not administer  alkalines in the same line

· Taper gradually

· Correct hypovolemia before administering

· Monitor IV site

· Monitor peripheral extremities

Nitroglycerin

Mechanism of action / effects

· Smooth muscle relaxant, ↓ preload, ventricular work

· Peripheral vasodilation, ↓  afterload, ventricular work

· Coronary artery vasodilation
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Indications

· Ischemic chest pain

· Unstable angina

· Cardiogenic pulmonary edema

· Acute MI

Dosage

· Sublingual:

· 0.3 or 0.4 mg repeated at 5 minute intervals – max 3 doses

· IV infusion:

· 10 – 20 mcg/min – increase to desired affects

Precautions

· Transient hypotension – responds to fluid therapy

· Headache

· Reperfusion dysrhythmias, palpitations
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Morphine Sulfate

Mechanism of action / effects

· ↑  venous pooling

· ↓  preload

· ↓  SVR

· ↓  myocardial oxygen demand

Indications

· Ischemic chest pain

· Acute pulmonary edema

Dosage

· 1 – 10 mg slow IV q5min – titrate to pain relief or desired hemodynamic effect

Precautions 

· Watch for respiratory depression (reverse with Narcan)

· Watch for CNS depression

· Hypotension will occur if hypovolemic

Narcan  (Naloxone) 

Mechanism of action / effects

· Opiate antagonist.  Reverses affects of opiate derivative drugs (e.g., Morphine, Heroin)

Indications

· Respiratory and neurologic depression due to opiate intoxication

· Suspected opiate overdose

Dosage

· 0.4 – 2mg.  Titrate to desired respiratory drive

Precautions

· May cause opiate withdrawal

· Effects may not outlast effects of the narcotics.

Other Considerations

Nitropursside

· Potent, rapid-acting vasodilator.  Used in treatment of hypertension and CHF.  May exacerbate ischemia by preventing coronary artery circulation.

Calcium Chloride

· Not recommended unless documented hyperkalemia, hypocalcemia, Calcium Channel blocker toxicity 
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Sodium Bicarbonate

· For known, severe acidosis

· Hyperkalemia

· Tricyclic overdoses
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Magnesium Sulfate

· Drug of choice for torsades de pointes

· May be indicated for post-infarction dysrhythmia

· Thrombolytics

· Limit infarct, re-establish blood flow to infarct-related artery, decrease incidence of MI associated lethal ventricular dysrhythmias

· Contraindications: active bleeding suspected aneurysm or pericarditis, recent trauma or surgery or prolonged CPR, recent CVA / TIA, pregnancy, persistent hypertension.

Drugs that can b e given ET

L
=
Lidocaine

E 
=
Epineprine

A
=
Atropine

N
=
Narcan (must be diluted)
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Give 2 – 2.5 x ‘s IV dose.
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Maximum dose still applies
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Dilute up to 10 ml with NS

Drugs for Myocardial Ischemia / Pain

· Oxygen

· Nitroglycerin

· Morphine Sulphate

· Narcan

Drugs used for Rhythm & Rate 

· Epinephrine

· Vasopressin

· Amiodarone

· Lidocaine

· Procainamide

· Atropine Sulfate

· Adenosine

· Diltiazem

· Verapamil

· Dopamine

