CLINICAL PATHWAY FOR UNCOMPLICATED ATRIAL FIBRILLATION
Day 1. Admission (see order sheet)

Day 2.  

	Assessment
	ECG Monitor

D/C O2 if patient is stable, O2 sat > 90%

	Medications
	Warfarin

Low Molecular weight heparin

Medication for rate/ rhythm control

	Activity
	Sit up and dangle legs

CRP

	Tests
	Electrocardiogram

	Patient Education
	Explanation of diagnosis


Day 3.

	Assessment
	ECG Monitor

	Medications
	Warfarin

Last day of LMWH 

Medication for rate/ rhythm control

	Activity
	Self bathe

Walk outside the room

	Tests
	Protime


Day 4. 


Discharged.

Diagnostic tests:

1. Electrocardiogram, to identify:

· Rhythm (verify AF)

· LV hypertrophy

· P wave duration and morphology or fibrillatory waves

· Preexcitation

· Bundle branch block

· Prior MI

· Other atrial arrhythmias

· To measure and follow the R-R, QRS and QT intervals in conjunction with antiarrhythmic drug therapy

2. Transthoracic echocardiogram, to identify:

· Valvular heart disease

· LA and RA size

· LV size and function

· Peak RV pressure (pulmonary hypertension)

· LV hypertrophy

· LA thrombus (low sensitivity) 

· Pericardial disease

3. Blood tests of thyroid, renal and hepatic function; CBC, K, Mg, Ca, Creatinine; Digoxin assay

· For a first episode of AF, when the ventricular rate is difficult to control

Additional testing

One or several tests may be necessary

1. Exercise testing

If the adequacy of rate control is in question (permanent AF)

To reproduce exercised induced AF

To exclude ischemia before treatment of selected patients with a type IC anti-arrhythmic drug

2. Holter monitoring or event recording

If diagnosis of the type of arrhythmia is in question.  As a means of evaluating rate control

3. Transesophageal echocardiography

To identify LA thrombus (in the LA appendage)

To guide cardioversion

4. Elcetrophysiological study

To clarify the mechanism of wide WRS complex tachycardia

To identify a predisposing arrhythmia such as atrial flutter or paroxysmal supraventricular tachycardia

To seek sites for curative ablation or AV conduction block/ modification

5. Chest radiograph

To evaluate lung parenchyma, when clinical findings suggest an abnormality Pulmonary vasculature.

Pharmacological Rate Control During Atrial Fibrillation

Class I

1. Measurement of the heart rate at rest and control of the rate using pharmacological agents (either a beta blocker or non-dihydropyridine calcium channel antagonist, in most cases) are recommended for patients with persistent or permanent AF (Level of evidence: B)
2. In the absence of pre-excitation, intravenous administration of beta blockers (esmolol, metoprolol, or propranolol) or dihydropyridine calcium channel antagonists (diltiazem, verapamil) is recommended to slow the ventricular response to AF in the acute setting, exercising caution in patients with hypotension or heart failure (HF) (Level of Evidence: B)

3. Intravenous administration of digoxin or amiodarone is recommended to control the heart rate in patients with AF and HF who don not have an accessory pathway.  (Level of evidence: B)

4. In patients who experience symptoms related to AF during activity, the adequacy of heart rate control should be assessed during exercise, adjusting pharmacological treatment as necessary to keep the rate in the physiological range (Level of evidence: C)

5. Digoxin is effective following oral administration to control the heart rate at rest in patients with AF and is indicated for patients with HF, left ventricular (LV) dysfunction, or for sedentary individuals.  (Level of evidence: C)

Class IIa

1. A combination of digoxin and either a beta blocker or non-dihydropyridine calcium channel antagonist is reasonable to control the heart rate both at rest and during exercise in patients with AF.  The choice of medication should be individualized and the dose modulated to avoid bradycardia (Level of Evidence: B)

2. It is reasonable to use ablation of the AV node or accessory pathway to control heart rate when pharmacological therapy is insufficient or associated with side effects. (Level of evidence: B)

3. Intravenous amiodarone can be useful to control the heart rate in patients with AF when other measures are unsuccessful or contraindicated (Level of evidence: C)

4. When electrical cardioversion is not necessary in patients with AF and an accessory pathway, intravenous procainamide or ibutilide is a reasonable alternative (Level of Evidence: C).

Preventing Thromboembolism

Class I

1. Anti-thromboitc therapy to prevent thromboembolism is recommended for all patients with AF, except those with lone AF or contraindications (Level of Evidence: A)

2. The selection of the anti-thrombotic agent should be based upon the absolute risks of stroke and bleeding and the relative risk and benefit for a given patient (Level of Evidence: A)

3. For patients without mechanical heart valves at high risk of stroke, chronic oral anticoagulant therapy with a vitamin K antagonist is recommended in a dose adjusted to achieve the target intensity international normalized ration (INR) or 2.0 to 3.0, unless contraindicated.  Factors associated with highest risk for stroke in patients with AF are prior thromboembolism (stroke, transient ischemic attack TIA, or systemic embolism) and rheumatic mitral stenosis (Level of Evidence: A)

4. Anticoagulation with a vitamin K antagonist is recommended for patients with more than 1 moderate risk factor.  Such factors include age 75 year old or greater, hypertension, Heart Failure, impaired LV systolic function (ejection fraction 35% or less or fractional shortening less than 25%), and diabetes mellitus (Level of evidence: A)

5. INR should be determined at least weekly during initiation of therapy and monthly when anticoagulation is stable (Level of evidence: A)

6. Aspirin, 81 – 325 mg daily, is recommended as an alternative to vitamin K antagonists in low risk patients or in those with contraindications to oral anticoagulation. (Level of Evidence: A)
7. For patients with AF who have mechanical heart valves, the target intensity of anticoagulation should be based on the type of prosthesis, maintaining an INR of at least 2.5.  (Level of Evidence: B)

8. Anti-thrombotic therapy is recommended for patients with atrial flutter as for those with AF.  (Level of Evidence: C)

Class IIa

1. For primary prevention of thromboembolism in patients with nonvalvular AF who have just 1 of the following validated risk factors, anti-thrombotic therapy with either aspirin or a vitamin K antagonist is reasonable, based upon an assessment of the risk of bleeding complications, ability to safely sustain adjusted chronic anticoagulation, and patient preferences: age greater than or equal to 75 years (especially in female patients), hypertension, HF, impaired LV function, or diabetes mellitus (Level of evidence: A)

2. For patients with nonvalvular AF who have 1 or more of the following less well validated risk factors, anti-thrombotic therapy with either aspirin or a vitamin K antagonist is reasonable for prevention of thromboembolism: age 65 to 74 years old, female gender, or CAD.  The choice of agent should be based upon the risk of bleeding complications, ability to safely sustain adjusted chronic anticoagulation and patient preferences (Level of evidence: B)

3. It is reasonable to select antithrombotic therapy using the same criteria irrespective of the pattern (i.e., paroxysmal, persistent, or permanent) of AF. (Level of evidence: B)

4. In patients with AF who don ht have mechanical prosthetic heart valves, it is reasonable to interrupt anticoagulation for up to 1 week without substituting heparin for surgical or diagnostic procedures that carry a risk of bleeding.  (Level of Evidence: C)

5. It is reasonable to reevaluate the need for anticoagulation at regular intervals.  (Level of Evidence: C)

Cardioversion of Atrial Fibrillation

a. Pharmacological Cardioversion

Class Ia

1. Administration of flecainide, dofetilide, propafenone, or ibutilide is recommended for pharmacological cardioversion of AF. (Level of Evidence: A)

Class IIa 
1. Administration of amiodarone is reasonable option for pharmacological cardioversion of AF.  (Level of Evidence: A)

2. A single oral bolus dose of propafenone or flecainide (“pill-in-the-pocket”) can be administered to terminate persistent AF outside the hospital once treatment has proved safe in hospital for selected patients without sinus or AV node dysfunction, bundle branch block, QT interval prolongation, the Brugada syndrome, or structural heart disease.  Before anti-arrhythmic medication is initiated, a beta blocker or non-dihydropyridine calcium channel antagonist should be given to prevent rapid AV conduction in the event atrial flutter occurs (Level of evidence: C)
3. Administration of amiodarone can be beneficial on an outpatient basis in patients with paroxysmal or persistent AF when rapid restoration of sinus rhythm is not deemed necessary. (Level of Evidence: C)

Class IIb

Administration of quinidine or procainamide might be considered for pharmacological cardioversion of AF, but the usefulness of these agents is not well established (Level of Evidence: C).

Direct-Current Cardioversion

Class I

1. When a rapid ventricular response does not respond promptly to pharmacological measures for patients with AF with ongoing myocardial ischemia, symptomatic hypotension, angina, or HF, immediate R wave synchronized direct-current cardioversion is recommended (Level of Evidence: C)

2. Immediate direct-current cardioversion is recommended for patients with AF involving pre-excitation when very rapid tachycardia or hemodynamic instability occurs.  (Level of Evidence: B)

3. Cardioversion is recommended in patients without hemodynamic instability when symptoms of AF are unacceptable to the patient.  In case of early relapse of AF after cardioversion, repeated direct-current cardioversion attempts may be made following administration of anti-arrhythmic medication (Level of Evidence: C)

Class IIa 

1. Direct current cardioversion can be useful to restore sinus rhythm as part of a long term management strategy for patients with AF (Level of Evidence: B)

2. Patient preference is a reasonable consideration in the selection of infrequently repeated cardioversion for the management of symptomatic or recurrent AF (Level of evidence: C)

Class III

1. Frequent repetition of direct-current cardioversion is not recommended for patients who have relatively short periods of sinus rhythm between relapses of AF after multiple cardioversion procedures despite prophylactic anti-arrhythmic drug therapy.  (Level of Evidence: C)

2. Electrical cardioversion is contraindicated in patients with digitalis toxicity or hypokalemia (Level of Evidence: C)

Prevention of Thromboembolism in Patients with Atrial Fibrillation Undergoing Cardioversion

1. For patients with AF of 48 hours duration or longer, or when the duration of AF is unknown, anticoagulation (INR 2.0 to 3.0) is recommended for at least 3 weeks prior to and 4 weeks after cardioversion, regardless of the method (electrical or pharmacological) used to restore sinus rhythm (Level of Evidence: B)

2. For patients with AF or more than 48 hours duration requiring immediate cardioversion because of hemodynamic instability, heparin should be administered concurrently (unless contraindicated) by an initial intravenous bolus injection followed by a continuous infusion in a dose adjusted to prolong the activated partial thromboplastin time to 1.5 to 2 times the reference control value.  Thereafter, oral anticoagulation (INR 2.0 to 3.0) should be provided for at least 4 weeks, as for patients undergoing elective cardioversion.  Limited data support subcutaneous administration of low molecular weight heparin in this indication (Level of Evidence: C).

3. For patients with AF of less than 48 hours duration associated with hemodynamic instability (angina pectoris, myocardial infarction (MI) shock or pulmonary edema), cardioversion should be performed immediately without delay for prior initiation of anticoagulation (Level of Evidence: C)

Class IIa

1. During the 48 hours after onset of AF, the need for anticoagulation before and after cardioversion may be based on the patient’s risk of thromboembolism (Level of Evidence: C)

2. As an alternative to anticoagulation prior to cardioversion of AF, it is reasonable to perform transesophageal echocardiography (TEE).

Maintenance of Sinus Rhythm

Class I

Before initiating anti-arrhythmic drug therapy, treatment of precipitating or reversible causes of AF is recommended.  (Level of Evidence: C)

Class IIa

1. Pharmacological therapy can be useful in patients with AF to maintain sinus rhythm and prevent tachycardia-induced cardiomyopathy.  (Level of Evidence: C)

2. Infrequent, well tolerated recurrence of AF is reasonable as a successful outcome of anti-arrhythmic drug therapy.  (Level of Evidence: C)

3. Outpatient initiation of anti-arrhythmic drug therapy is reasonable in patients with AF who have no associated heart disease when the agent is well tolerated.  (Level of Evidence: C)

4. In patients with lone AF without structural heart disease, initiation of propafenone or flecainide can be beneficial on an outpatient basis in patients with paroxysmal AF who are in sinus rhythm at the time of drug initiation.

UNCOMPLICATED ATRIAL FIBRILLATION

