MANAGEMENT OF BRADYCARDIA

Bradycardia is defined as a heart rate of 60 beats per minute. However, when bradycardia is the cause of symptoms, the rate is generally 50 beats per minute, which is the working definition of bradycardia used here. The Bradycardia Algorithm focuses on management of clinically significant bradycardia (ie., bradycardia  that is inappropriate for the clinical condition).
ECG and rhythm information should be interpreted within the context of total patient assessment. Providers must evaluate 

Patients symptoms

                   Clinical signs

                  
Ventilation & oxygenation

Heart rate & BP

Level of consciousness

Signs of inadequate organ perfusion

Hypoxemia is a common cause of bradycardia, initial evaluation of any patient with bradycardia should focus on signs of increased work of breathing ( tachypnea,  intercostals  retractions, suprasternal retractions, paradoxical abdominal breathing) and oxyhemoglobin saturation as determined by pulse oximetry if oxygenation is inadequate or the patient shows signs of increased work of breathing, provide supplementary oxygen.
 While initiating treatment, evaluate the patient’s clinical status and identify potentially reversible causes. The provider must identify signs and symptoms of poor perfusion and determine if those signs are likely to be caused by bradycardia . 

If there is suspicion that the rhythm is likely to progress to life-threatening (eg, Mobitz type II second-degree AV block in the setting of acute myocardial infarction [AMI]) or bradycardia is suspected to be the cause of acute altered mental status, ischemic chest discomfort,acute heart failure, hypotension, or other signs of shock, the patient should receive immediate treatment.
UNSTABLE 

· Refers to a condition in which vital organ function is acutely impaired or cardiac arrest  is imminent

· Immediate intervention is indicated

SYMPTOMATIC

· Palpitations, lightheadedness, dyspnea

· Patient is stable and not in imminent danger

· More time is available to decide appropriate intervention
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ATROPINE
· First line drug for acute symptomatic bradycardia
· Improved heart rate,symptoms,signs of bradycardia

· Should be considered a temporizing measure while awaiting a transcutaneous or transvenous pacemaker
ALTERNATE DRUGS TO CONSIDER

   Dopamine

    Isoproterenol

    Epinephrine

Pacing

Transcutaneous pacing (TCP) may be useful for the treatment of symptomatic bradycardias.TCP is, at best, a temporizing measure.. It is reasonable for healthcare providers to initiate TCP in unstable patients who do not respond to atropine . 
Immediate pacing might be considered in unstable patients with high-degree AV block when IV access is not available. For patient with symptomatic bradycardia with signs of poor perfusion , TCP is the treatment of choice .
TCP is painful in conscious patients, patient should receive sedation prior to TCP. TCP rate should use 60/min as a starting rate & adjusted as per response. Dose for pacing should be set at 2mA above the dose that produces observed capture.

Whether effective or not (achieving inconsistent capture), the patient should be prepared for transvenous pacing and expert consultation should be obtained If the patient does not respond to drugs or TCP, transvenous pacing is probably indicated
Steps

1. Decision: Heart rate is < 60 bpm and is inadequate for patient's clinical condition.

2. To Assess and manage the patient using the primary and secondary surveys: 

· Maintain patent airway.

· Assist breathing as needed.

· Give oxygen; monitor oxygen saturation.

· Monitor blood pressure and heart rate.

· Obtain a 12-lead ECG.

· Review patient's rhythm.

· Establish IV access.

· Take a problem-focused history and physical exam.

· Search for and treat possible contributing factors.

3. To decide if the patient's signs and symptoms of poor perfusion are caused by the bradycardia . 

Are the signs or symptoms serious, such as hypotension, pulmonary congestion, dizziness, shock, ongoing chest pain, shortness of breath, congestive heart failure, weakness or fatigue, and acute altered mental status?

Are the signs and symptoms related to the slow heart rate?
There may be another reason for the slow heart rate. For example, the patient's low blood pressure may be caused by a dysfunctional myocardium, rather than by a slow heart rate. 

To decide whether the patient has adequate or poor perfusion, since the treatment sequence is determined by the severity of the patient's clinical presentation. 

· If perfusion is adequate, monitor and observe the patient.

· If perfusion is poor, move quickly through the following actions: 

· Prepare for transcutaneous pacing. Do not delay pacing if rhythm is Mobitz type II second-degree block or third-degree AV block

· Consider administering atropine 0.5 mg IV during the interval before pacing starts. Repeat PRN every 3 to 5 minutes up to 3 – 6 mg.

· If the atropine is ineffective, begin pacing.

· Consider epinephrine or dopamine while waiting for the pacer or if pacing is ineffective. 

Epinephrine 2 to 10 µg/min

Dopamine 2 to 10 µg/kg per minute

Progress quickly through these actions as the patient could be in pre-cardiac arrest and need multiple interventions done in rapid succession: pacing, IV atropine, and infusion of dopamine or epinephrine.
The major ECG rhythms classified as bradycardia include:

Sinus Bradycardia
First-degree AV block
Second-degree AV block
Type I —Wenckenbach/Mobitz I
Type II —Mobitz II
Third-degree AV block complete block
	Potential Cause
	How to Identify
	Treatments

	Hypovolemia
	Rapid heart rate and narrow QRS on ECG; other symptoms of low volume
	Infusion of normal saline
 or Ringer’s lactate

	Hypoxia
	Slow heart rate
	Airway management and 
effective oxygenation

	Hydrogen Ion Excess (Acidosis)
	Low amplitude QRS on the ECG
	Hyperventilation; consider
 sodium bicarbonate bolus

	Hypoglycemia
	Bedside glucose testing
	IV bolus of dextrose

	Hypokalemia
	Flat T waves and appearance of a U wave on the ECG
	IV Magnesium infusion

	Hyperkalemia
	Peaked T waves and wide QRS complex on the ECG
	Consider calcium chloride, 
sodium bicarbonate, and 
an insulin and glucose protocol

	Hypothermia
	Typically preceded by exposure to a cold environment
	Gradual rewarming

	Tension Pneumothorax
	Slow heart rate and narrow QRS complexes on the ECG; difficulty breathing
	Thoracostomy or needle
 decompression

	Tamponade – Cardiac
	Rapid heart rate and narrow QRS complexes on the ECG
	Pericardiocentesis

	Toxins
	Typically will be seen as a prolonged QT interval on the ECG; may see neurological symptoms
	Based on the specific toxin

	Thrombosis (pulmonary embolus)
	Rapid heart rate with narrow QRS complexes on the ECG
	Surgical embolectomy or 
administration of fibrinolytics

	Thrombosis (myocardial infarction)
	ECG will be abnormal based on the location of the infarction
	Dependent on extent and 
age of MI


Pearls

Functional or relative bradycardia occurs when a patient may have a heart rate within normal sinus range, but the heart rate is insufficient for the patients condition. An example would be a patient with an heart rate of 80 bpm when they are experiencing septic shock.

2010 AHA Update: For symptomatic bradycardia or unstable bradycardia IV infusion chronotropic agents (dopamine & epinephrine) is now recommended as an equally effective alternative to external pacing when atropine is ineffective.
TCP is contraindicated for the patient with hypothermia and is not a recommended treatment for asystole.

A carotid pulse should not be used for assessment of circulation as TCP can create muscular movements that may feel like a carotid pulse. Assess circulation using the femoral pulse.

 Atropine exerts its antibradycardiac effects at the AV node and is unlikely to be effective if a conduction block exists at or below the Bundle of His, or in transplanted hearts, which lack vagal innervation
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