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    Atrial fibrillation (AF) is the most frequently encountered cardiac arrhythmia, and it becomes more common as people age.1 Atrial fibrillation is associated with a heightened risk of thromboembolism such as stroke and other cardiovascular events that puts patients at a substantially increased risk of morbidity and mortality. The primary pharmacologic strategy for managing AF includes medications that control either rate or rhythm. However, there is much debate as to whether rate or rhythm control hold specific advantages, and which pharmacologic agents are optimal. Therapy selections should be guided by patient-specific factors, comorbidities, patient preferences, side effects, drug interactions, and cost and convenience.
The objective of this article is to discuss rate- and rhythm-control strategies with the goal of assisting physicians and patients in making informed decisions. Anticoagulation strategies in AF have been discussed previously.2

Case description


Mr G.R., a 62-year-old man, presents to you complaining of having had mild palpitations consistently for the past 2 weeks. At times he feels light-headed but he has never fainted. He denies any history of chest pain at rest or with exertion, orthopnea, or paroxysmal nocturnal dyspnea. His past medical history is relevant for mild stable chronic obstructive pulmonary disease (COPD), treated with tiotropium once daily and salbutamol as required. He also has hypertension that is well controlled with 10 mg of ramipril once daily. He quit smoking 20 years ago and has an alcohol intake of 1 to 2 ounces of whisky every week.

On physical examination he is in no obvious distress. His blood pressure is 126/78 mm Hg, and his pulse is 110 beats per minute (BPM). He has no pedal edema, jugular venous distension, or heart murmur on auscultation. There is no audible bruit, and his extremities are warm with palpable bilateral peripheral pulses. Results of his recent blood tests reveal normal complete blood count, thyroid and renal function, liver enzymes, and fasting blood glucose. He has no history of bleeding involving transfusion or a decrease in hemoglobin greater than 20 g/L.

Electrocardiogram confirms AF with a heart rate of 120 BPM.



Bringing evidence to practice

The following step-wise approach can be used to tailor rate or rhythm control for new-onset AF.


Step 1: Determine the type of AF (paroxysmal, persistent, or permanent)

Newly diagnosed AF usually falls within the categories of paroxysmal or persistent AF (Table 1).1,3 It is important to identify the type of AF, as management differs among the classifications. Patients who are diagnosed with permanent AF are at higher risk of adverse outcomes, and some treatment strategies are not appropriate.

View this table:	View inline
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Table 1 
Identification of type of AF



Application to Mr G.R.: Mr G.R. has been experiencing mild palpitations consistently for the past 2 weeks. He is likely experiencing persistent AF.



Step 2: Identify and correct (if possible) underlying causes of AF

There are several potential underlying causes of AF that must be investigated before treatment is initiated with a rate- or rhythm-control strategy. Table 21,3,4 illustrates the most common risk factors for the development of AF from both cardiovascular and noncardiovascular causes.1,3,4 Ruling out and correcting possible causes of AF will also make the referral process (if necessary) more efficient for the patient.
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Table 2 
Underlying causes of AF



Application to Mr G.R.: Advancing age, COPD, and hypertension are Mr G.R.'s risk factors for the development of AF. Caution Mr G.R. about limiting his alcohol intake and ensure his COPD and hypertension are well controlled.



Step 3: Determine patient-specific factors that influence the choice between rate-control and rhythm-control strategies

The 2010 Canadian Cardiovascular Society (CCS) AF guidelines1 suggest that certain patient factors favour rate control over rhythm control (Table 3).1 In terms of mortality, however, several meta-analyses suggest that there are no significant differences between treatment strategies in most patient groups (Table 4).5-16 Rate-control strategies showed fewer embolic events (including stroke) in patients with heart failure (HF),5 fewer hospitalizations, and fewer adverse events.6 In patients who are more symptomatic, rhythm control might be more desirable.1
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Table 3 
Factors favouring rate versus rhythm control
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Table 4 
Rate versus rhythm control meta-analyses summary



When a patient possesses factors that favour both rate control and rhythm control, patient preference, quality of life, comorbidities, side effects, and drug interactions with concomitant medications might also help to guide choice of therapy.

Application to Mr G.R.: Mr G.R. has the following patient factors.

	
Favouring rhythm control:

	

- newly detected AF;

	

- age younger than 65 years; and

	

- no previous antiarrhythmic drug failure



	
Favouring rate control:

	

- less symptomatic;

	

- hypertension;

	

- no history of HF; and

	

- persistent AF





Overall, the above patient factors favour rate control. The benefits of rate control are explained to Mr G.R., including the lower risk of adverse events and fewer hospitalizations (Table 4).5-16 He agrees to this treatment.



Step 4: Choose an appropriate pharmacologic agent, considering patient-specific factors and comorbidities.1,4

Algorithms for AF treatment strategies based on patient-specific factors such as comorbid conditions are provided in Figure 14 (rate control) and Figure 24 (rhythm control). Table 51, 4, 17-19 provides an overview of usual dosing, advantages, disadvantages, and cost for selected drug therapies. The discussion below will highlight important treatment considerations.
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Figure 1 
Rate-control algorithm
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Figure 2 
Rhythm-control algorithm
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Table 5 
Pharmacotherapy options: A) Rate control; B) Rhythm control.






Rhythm-control considerations

A “pill-in-the-pocket” rhythm-control treatment strategy is acceptable as initial therapy for patients who are quite symptomatic with new-onset paroxysmal AF and no structural heart disease.1 This strategy involves a larger, 1-time dose of a class I antiarrhythmic (propafenone or flecainide). A fast-acting atrioventricular nodal blocking agent such as metoprolol should be used in conjunction to prevent concealed conduction that can progress to ventricular tachycardia or fibrillation. First-time administration requires observation and is usually performed by a cardiologist. Pill-in-the-pocket dosing for flecainide and propafenone can be found in Table 5.1,4,17-19

Dronedarone has received increased attention as a novel agent for the treatment of arrhythmias in the hope of finding a safer alternative to amiodarone therapy. According to data from the ATHENA20 (A Placebo-controlled, Double Blind, Parallel-arm Trial to Assess the Efficacy of Dronedarone 400 mg BID for the Prevention of Cardiovascular Hospitalization or Death from any Cause in Patients with Atrial Fibrillation/Atrial Flutter) and PALLAS21 (Permanent Atrial Fibrillation Outcomes Study Using Dronedarone on Top of Standard Therapy) trials, as well as previous trials,22-25 dronedarone should be used with great caution and in select patients only. Table 620,21 provides a summary of the key findings of the ATHENA and PALLAS trials and is available from CFPlus.* A detailed trial summary of PALLAS is also available from CFPlus.*,26 Dronedarone should not be prescribed for patients with HF or permanent AF owing to increased risk of mortality.21,24,27 In addition, dronedarone should not be used in patients with hepatic disease, with concomitant use of QT-prolonging agents, or with concomitant use of cytochrome P450 3A4 inhibitors (eg, azole antifungals, macrolide antibiotics, protease inhibitors). Use might be considered in patients with paroxysmal or persistent AF for rhythm control if no contraindications are present, or as add-on therapy for inadequate rate control. It should be noted that dronedarone's efficacy approximates 40% for sinus conversion at 1 year,1 which is inferior to amiodarone, but it is better tolerated.

Consider referral to a cardiologist for radiofrequency catheter ablation (RFCA) as a treatment option in symptomatic patients who are refractory or intolerant to antiarrhythmics.1,28 A meta-analysis of 8 randomized clinical trials comparing the efficacy and safety of RFCA versus antiarrhythmic drugs found that RFCA therapy was more successful in reducing AF recurrence than antiarrhythmic drugs were (23.2% recurrence for ablation and 76.6% recurrence for antiarrhythmics).29 A recent study, however, showed that ablation as initial therapy for paroxysmal AF is no different than class I or III antiarrhythmic drug therapy in terms of cumulative burden.30

Application to Mr G.R.: Mr G.R. prefers rate control. Therapeutic options include - β blockers, nondihydropyridine calcium-channel blockers (verapamil or diltiazem), and digoxin.

	
β -Blocker (metoprolol or bisoprolol, both β-1 cardioselective):

	

- Mr G.R. does not have a history of myocardial infarction, HF, or left ventricular dysfunction (automatic indications for β-blocker therapy).

	

- Mr G.R. has mild COPD, which is not an absolute contraindication, but β-blocker therapy might not be the best choice owing to possible bronchoconstriction, and other agents are available.

	

- β-blockers are usually well tolerated but might increase the risk of falls in the elderly. β-blockers are preferentially avoided in patients older than 60 years.31

	

- Mr G.R. is already taking ramipril, and his hypertension is well controlled; initiation of β-blocker therapy puts him at risk for hypotension.



	
Calcium channel blocker (verapamil or diltiazem):

	

- Mr G.R. has COPD, and these agents would pose no risk of bronchoconstriction.

	

- Diltiazem might be better tolerated than verapamil (verapamil has a 7% incidence of constipation).

	

- Mr G.R. is already taking ramipril, and his hypertension is well controlled; his blood pressure should be monitored closely if calcium channel blockers are initiated, as hypotension puts patients at increased risk of falls.

	

- Only nondihydropyridine calcium channel blockers (verapamil and diltiazem) are indicated owing to their atrioventricular node blocking actions. Other calcium channel blockers (amlodipine, nifedipine, and felodipine) are not appropriate, as this is not their main mechanism of action.



	
Digoxin:

	

- Digoxin is not appropriate for Mr G.R., as it is indicated for sedentary patients because of its poor efficacy in controlling heart rate with exercise or in acute exacerbated COPD.

	

- Digoxin is usually reserved for add-on therapy for symptom control.

	

- Digoxin is not as efficacious as β-blocker or calcium channel blocker therapy.






Step 5: Decide on monitoring and follow-up parameters for the patient based on selected therapy

The 2010 CCS guidelines on AF1 recommend a target resting heart rate below 100 BPM in patients with persistent or permanent AF. This is a change from the previously recommended target of below 80 BPM and is based on the RACE-II (Rate Control Efficacy in Permanent Atrial Fibrillation) trial.32 RACE-II suggested that in a low-risk population with permanent AF, less stringent (< 110 BPM) target heart rate control was not more harmful than, and was as efficacious as, strict (< 80 BPM) rate control. Generally, more lenient rate control is easier to achieve with fewer medications, lower doses (less risk for side effects), and fewer physician visits. The guidelines adopted a target of below 100 BPM because the mean heart rate over 3 years in the less stringent group was approximately 100 BPM. A detailed trial summary is available from CFPlus.*33

All patients should be followed regularly to assess the efficacy and safety of their current therapy, regardless of whether a rate- or rhythm-control approach is taken, or of the pharmacologic agent used.

Application to Mr G.R.: Mr G.R. is prescribed 120 mg of controlled-delivery diltiazem a day orally for rate control. His target resting heart rate is 100 BPM (as per the RACE-II trial and the CCS 2010 guideline update). Mr G.R. will require follow-up in 1 to 2 weeks to assess

	
efficacy (symptom resolution, heart rate < 100 BPM, and dose titration, if required) and

	
safety (side effects such as bradycardia, anorexia or nausea, and edema; blood pressure to monitor for hypotension; and decreases in ramipril dose, if necessary).





Patient case continued

Mr G.R. 10 years later: Mr G.R. is now 72 years old and is admitted to hospital with signs and symptoms of HF, which is being exacerbated by his AF. He is taking appropriate anticoagulation therapy (warfarin). His diltiazem is discontinued and replaced with metoprolol to manage both his HF and rate control. However, after a few days of 200 mg of sustained-release metoprolol daily, he remains symptomatic with AF episodes. His left ventricular ejection fraction (LVEF) is 34% and his renal function is decreased (estimated creatinine clearance of 30 mL/min). After baseline thyroid function tests, liver function tests, and chest x-ray examination, the cardiologist decides to load the patient with amiodarone. Upon discharge, Mr G.R. is taking 200 mg a day orally.

Mr G.R. is not achieving adequate control of his AF with rate control therapy alone (metoprolol). He also has heart failure (LVEF of 34%) and reduced renal function. Amiodarone is an appropriate choice of add-on therapy for the following reasons:

	
It is the only agent recommended by the CCS guidelines1 for rhythm control in patients with abnormal LVEF below 35% (Table 51,4,17-19).

	
Amiodarone does not require dosage adjustment in renal dysfunction, as it is hepatically metabolized.

	
Amiodarone possesses the greatest efficacy at 1 year compared with other antiarrhythmic agents (60% to 70%).1

	
Mr G.R. is elderly (72 years) and therefore his cumulative lifetime exposure to amiodarone will likely be limited, as opposed to if this agent had been initiated at a younger age.



Patients taking amiodarone therapy require judicious monitoring owing to the extensive side effect profile of the medication. Toxicity is related to the cumulative exposure of amiodarone; therefore, the lowest possible dose to control symptoms is recommended, with some patients being managed on as little as 100 mg every other day, taken orally.34Table 74,34,35 provides an overview of important side effects to monitor, including frequency of occurrence, diagnostic procedures to perform, and frequency of follow-up required.
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Table 7 
Amiodarone-monitoring parameters




Conclusion

There is no difference between rate and rhythm control in terms of mortality. Underlying factors for AF should be identified and corrected if possible. When deciding whether to control rate or rhythm, patient-specific factors such as type of AF, comorbidities, and patient preference should be considered. In addition, other factors such as side effect profile, pill burden, monitoring intensity, and cost are important to consider when prescribing therapy for AF.

Footnotes
	

↵* Table 6 and the RxFiles Trial Summary of PALLAS and RACE II are available at www.cfp.ca. Go to the full text of the article online, then click on CFPlus in the menu at the top right-hand side of the page.
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