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Abstract

Background: Atrial fibrillation increases stroke risk and adversely affects cardiovascular haemodynamics. Electrical cardioversion may, by restoring sinus rhythm, improve cardiovascular haemodynamics, reduce the risk of stroke, and obviate the need for long-term anticoagulation.

Objectives: To assess the effects of electrical cardioversion of atrial fibrillation or flutter on the risk of thromboembolic events, strokes and mortality (primary outcomes), the rate of cognitive decline, quality of life, the use of anticoagulants and the risk of re-hospitalisation (secondary outcomes) in adults (>18 years).

Search strategy: We searched the Cochrane CENTRAL Register of Controlled Trials (1967 to May 2004), MEDLINE (1966 to May 2004), Embase (1980 to May 2004), CINAHL (1982 to May 2004), proceedings of the American College of Cardiology (published in Journal of the American College of Cardiology 1983 to 2003), www.trialscentral.org , www.controlled-trials.com and reference lists of articles. We hand-searched the indexes of the Proceedings of the British Cardiac Society published in British Heart Journal (1980 to 1995) and in Heart (1995 to 2002); proceedings of the European Congress of Cardiology and meetings of the Joint Working Groups of the European Society of Cardiology (published in European Heart Journal 1983-2003); scientific sessions of the American Heart Association (published in Circulation 1990-2003). Personal contact was made with experts.

Selection criteria: Randomised controlled trial or controlled clinical trials of electrical cardioversion plus 'usual care' versus 'usual care' only, where 'usual care' included any combination of anticoagulants, antiplatelet drugs and drugs for 'rate control'. We excluded trials which used pharmacological cardioversion as the first intervention, and trials of new onset atrial fibrillation after cardiac surgery. There were no language restrictions.

Data collection and analysis: For dichotomous data, odds ratios were calculated; and for continuous data, the weighted mean difference was calculated.

Main results: We found three completed trials of electrical cardioversion (rhythm control) versus rate control, recruiting a total of 927 participants (Hot Cafe; RACE; STAF) and one ongoing trial (J-RHYTHM). There was no difference in mortality between the two strategies (OR 0.83; CI 0.48 to 1.43). There was a trend towards more strokes in the rhythm control group (OR 1.9; 95% CI 0.99 to 3.64). At follow up, three domains of quality of life (physical functioning, physical role function and vitality) were significantly better in the rhythm control group (RACE 2002; STAF 2003).

Authors' conclusions: Electrical cardioversion (rhythm control) led to a non-significant increase in stroke risk but improved three domains of quality of life.

Plain language summary

Electrical stimulation for restoring normal heart rhythm in those with irregular heart rhythms (atrial fibrillation or flutter)

Atrial fibrillation is an irregular heart rhythm starting from the upper chambers of the heart. It has a negative effect on the circulatory system and can lead to strokes. People are, therefore, often put on long-term blood thinners (either anti-coagulants or antiplatelet drugs), and may sometimes be prescribed drugs to prevent the heart beating too quickly (this is known as a 'rate control' strategy). An alternative approach is to attempt to restore normal heart rhythm using a direct current electrical shock (electrical cardioversion); this procedure requires hospital admission. This review found three completed controlled studies that compared electrical cardioversion with the usual treatment of 'rate control'. People who were given electrical treatment had a small but not significant increase in risk of having a stroke. Three aspects of quality of life (physical functioning, physical role function and vitality) were significantly better in the people given electrical treatment compared to those given 'rate control' when measured at a follow-up of about two years. No other differences between the two strategies were identified. On the basis of the available evidence, we cannot recommend a routine policy of electrical cardioversion over rate control for patients with sustained atrial fibrillation.

Background

Under normal circumstances, the sinus impulse is transmitted uniformly, evenly and contiguously to all parts of the atria (Schamroth 1990). In atrial fibrillation (AF), excitation and recovery of the atria are disorganised and chaotic, and the ventricular rate is usually about 120-150 per minute (Schamroth 1990). The aetiology of atrial fibrillation is diverse, and includes advancing age, rheumatic and ischaemic heart disease, hypertension, diabetes, acute myocardial infarction, thyrotoxicosis, pulmonary embolism, alcohol, acute respiratory infections, cardiac surgery, chest injury and dilated cardiomyopathy (Hampton 1999). Apart from aetiology, atrial fibrillation can be classified as paroxysmal (where the durations can last from seconds to days), sustained or permanent. This classification is based on a self-fulfilling prophecy: if a patient reverts spontaneously to sinus rhythm, he has paroxysmal atrial fibrillation, if the rhythm can be converted to sinus rhythm, it is defined as sustained, and if it cannot be converted it is defined as permanent (Hampton 1999). The duration of paroxysms of atrial fibrillation can be from seconds to days.

Atrial fibrillation is not a benign arrhythmia. It increases the risk of stroke approximately five times, mainly as a result of emboli from the fibrillating left atrium. It probably increases the risk of cognitive impairment as a result of 'silent' cerebral emboli and impaired cardiac output (Ott 1997, Kilander 1998). Atrial fibrillation also reduces cardiac output as a result of the loss of the atrial component of ventricular filling, and the rapid and irregular ventricular rate (Lip 1995). These haemodynamic changes may be associated with symptoms such as breathlessness, palpitations and dizziness.

Current management of sustained atrial fibrillation usually includes drugs to limit the ventricular rate e.g. digoxin ('rate control' strategy) and either anticoagulants or antithrombotic drugs to reduce the risk of embolic complications. One problem with this approach is that although 'rate control' drugs such as digoxin appear to be effective at rest, the ventricular rate may not be controlled during exertion. Furthermore, although anticoagulation reduces the risk of stroke by about two-thirds (Benavente 2000a), it is contraindicated in a substantial number of patients (Sudlow 1998). Antiplatelet drugs also reduce the risk of stroke, but only by about a fifth (Benavente 2000b). Although anticoagulation and antiplatelet drugs reduce the risk of embolic complications of atrial fibrillation, they do not improve cardiovascular heamodymamics.

Therefore, some physicians attempt to restore sinus rhythm ('rhythm control' strategy) in patients with atrial fibrillation, either using drugs ('pharmacological cardioversion') or by direct current shocks ('electrical cardioversion'). Electrical cardioversion requires admission to hospital, a short-acting anaesthetic and a direct current shock. Sometimes repeated cardioversion are required if a patient spontaneously reverts to atrial fibrillation. There are two important reasons why cardioversion might be useful. Firstly, successful restoration of sinus rhythm may reduce the risk of embolic complications, thereby obviating the need for long term anticoagulation, with its attendant risks. Secondly, observational studies have shown that after successful restoration of sinus rhythm, left ventricular function improves (Alam 1992), atrial and ventricular function normalises (Xiong 1995), and that after restoration of atrial contractility, left ventricular ejection fraction and maximal exercise capacity both improve (Van Gelder 1993).

However, even if cardioversion is initially successful, some patients spontaneously revert to atrial fibrillation after a few weeks or months, and at one year, less than three-quarters of patients are still in sinus rhythm (Van Gelder 1991, Mancini 1992). If a patient remains in sinus rhythm after cardioversion, it is generally assumed that the risk of stroke and other embolic complications is reduced, so physicians usually discontinue anticoagulants. However, it is not known whether successful cardioversion reduces the risk of stroke; indeed, stroke risk may remain high because atrial fibrillation may (at least partly) be a marker for co-existing cerebrovascular and cardiovascular disease. Furthermore, some patients may spontaneously revert to atrial fibrillation after discontinuation of anticoagulation, which may increase their risk of embolic complications.

Atrial flutter is the expression of rapid and regular atrial excitation, and is characterised by regular 'saw-tooth' atrial deflexion waves on an electrocardiogram. It is commonly associated with chronic rheumatic valvular disease and ischaemic, hypertensive and pulmonary heart disease (Schamroth 1990). It frequently precedes the development of sustained or permanent atrial fibrillation.

Results

Primary endpoints for this review Deaths
In our meta-analysis, we included data from all three trials and found no significant difference between the rhythm and rate groups (OR 0.83, 95% CI 0.48 to 1.43, P value 0.5), Figure 1 01.

Stroke
We performed meta-analysis of the data from RACE 2002, Hot Cafe 2004 and STAF 2003 (noting that the RACE and STAF data included TIAs). There was a non-significant trend towards increased risk in the rhythm control group (OR 1.90, 95% CI 0.99 to 3.64, P value 0.05), Figure 2 02.

Secondary endpoints for this review
Sinus rhythm at follow-up
Our meta-analysis demonstrated significant heterogeneity between trials (P value 0.005). Overall, atrial fibrillation was significantly less common in the rhythm control group compared to the rate control group at follow-up (OR 0.09; 95% CI 0.03 to 0.34, using a random effects model), (Figure 4 04).

Quality of life
Scores were significantly higher in the rhythm control group than the rate control group at follow-up in three domains: weighted mean difference was 6.35 (95% CI 3.26 to 9.45, P value 0.0001) for physical function, 5.69 (95% CI 0.92 to 10.45, P value 0.02) for physical role function and 3.67 (95% CI 1.16 to 6.18, P value 0.004) for vitality. There were no significant differences between the rate and the rhythm control groups in the other five domains of quality of life (general health, bodily pain, mental health, social functioning, role emotional) at follow-up.

Hospitalisation for reasons other than cardioversion
We performed meta-analysis of the data from Hot Cafe 2004 and RACE 2002 (Figure 12). There was significant heterogeneity of data, but no significant difference in the rate of hospitalisations between the two groups (OR 1.24; 95% CI 0.31 to 4.85, random effects model, P value 0.76).

Discussion

This review identified three completed randomised trials comparing a strategy of rhythm control, using electrical cardioversion as the first intervention to restore sinus rhythm (followed by the use of anti-arrhythmic drugs) with rate control. A total of 927 patients were recruited. We also identified two completed trials comparing rhythm control and rate control, but these trials used pharmacological agents as the first intervention rather than electrical cardioversion, so they are not included in current review, but will be included in a separate systematic review of pharmacological cardioversion for atrial fibrillation Cordina 2002. For future reviews, we will consider combining the two reviews into a single review, because many patients in the trials of electrical cardioversion for atrial fibrillation also received drugs to maintain sinus rhythm, and many patients in the trials of pharmacological cardioversion also required electrical cardioversion. We attempted to perform meta-analyses of all our pre-specified outcomes, but the relevant data were either not collected or not reported in a same way to allow meta-analyses of all pre-specified outcomes from all three trials. Trial quality was generally good.

There was no significant difference in death at follow-up between the rate and rhythm control groups (data included for all three trials). (AFFIRM 2002) which was much larger than the three included trials and which used pharmacological cardioversion in the first instance found a trend towards lower mortality in the rate control group.

Our meta-analysis of the data for stroke and TIA indicated an increased risk in the rhythm control group, which almost reached statistical significance. A separate meta-analysis of stroke risk from four trials (AFFIRM, RACE, PIAF and STAF) published in abstract form (Verheugt 2003) also found a non-significant increase in stroke risk in the rhythm control group. The increase in stroke risk may be due to the discontinuation of anticoagulation when sinus rhythm had been restored. This hypothesis is supported by the policy in Polish Hot Cafe where oral anticoagulation was used more frequently in the rate control group, though in (RACE 2002) most patients in both groups continued with anticoagulation. (STAF 2003) does not report the proportion of patients continuing anticoagulation. However, in RACE 2002, there was a high rate of events in the rhythm control group irrespective of whether sinus rhythm was maintained or not, and most events occurred even when anticoagulation was therapeutic. In STAF 2003, the majority (18/19) of endpoints occurred in atrial fibrillation; although most cerebrovascular events occurred whilst anticoagulation was within the therapeutic range.

Quality of life was measured in (STAF 2003) and in a subset of patients in (RACE 2002) but not reported for HOT CAFE 2003; from the available data, quality of life in three domains (physical functioning, physical role function and vitality) was significantly higher in the rhythm control group than the rate control group at follow-up. This may reflect the higher proportion of patients with sinus rhythm in the rhythm control group.

Overall, these data suggest that the risk of stroke is increased with a strategy of rhythm control, but rhythm control improves some, though not other, aspects of quality of life. Hence, in patients with sustained atrial fibrillation, there is no indication for routine referral for rhythm control. However, these results should not be extrapolated to patients with acute onset of atrial fibrillation, or those with ongoing symptoms. Further trials are required to investigate the value of cardioversion in these patient groups. In patients with atrial fibrillation and congestive cardiac failure, there may also be benefits of cardioversion; two ongoing trials should help to provide answers (CAFE II 2004, Roy 2000).

Authors' conclusions
In patients with sustained atrial fibrillation, a strategy of rhythm control may increase stroke risk, although it seems to improve some domains of quality of life. Ongoing trials should provide more information. At the moment, we would not recommend that patients with sustained atrial fibrillation are routinely referred for electrical cardioversion.
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Abstract

Background: Atrial fibrillation is the commonest cardiac dysrhythmia. It is associated with significant morbidity and mortality. There are two approaches to the management of atrial fibrillation: controlling the ventricular rate or converting to sinus rhythm in the expectation that this would abolish its adverse effects.

Objectives: To assess the effects of pharmacological cardioversion of atrial fibrillation in adults on the annual risk of stroke, peripheral embolism, and mortality.

Search strategy: We searched the Cochrane Controlled Trials Register (Issue 3, 2002), MEDLINE (2000 to 2002), EMBASE (1998 to 2002), CINAHL (1982 to 2002), Web of Science (1981 to 2002). We hand searched the following journals: Circulation (1997 to 2002), Heart (1997 to 2002), European Heart Journal (1997-2002), Journal of the American College of Cardiology (1997-2002) and selected abstracts published on the web site of the North American Society of Pacing and Electrophysiology (2001, 2002).

Selection criteria: Randomised controlled trials or controlled clinical trials of pharmacological cardioversion versus rate control in adults (>18 years) with acute, paroxysmal or sustained atrial fibrillation or atrial flutter, of any duration and of any aetiology.

Data collection and analysis: One reviewer applied the inclusion criteria and extracted the data. Trial quality was assessed and the data were entered into RevMan.

Main results: We identified two completed studies AFFIRM (n=4060) and PIAF (n=252). We found no difference in mortality between rhythm control and rate control relative risk 1.14 (95% confidence interval 1.00 to 1.31).

Both studies show significantly higher rates of hospitalisation and adverse events in the rhythm control group and no difference in quality of life between the two treatment groups.

In AFFIRM there was a similar incidence of ischaemic stroke, bleeding and systemic embolism in the two groups. Certain malignant dysrhythmias were significantly more likely to occur in the rhythm control group. There were similar scores of cognitive assessment.

In PIAF, cardioverted patients enjoyed an improved exercise tolerance but there was no overall benefit in terms of symptom control or quality of life.

Authors' conclusions: There is no evidence that pharmacological cardioversion of atrial fibrillation to sinus rhythm is superior to rate control. Rhythm control is associated with more adverse effects and increased hospitalisation. It does not reduce the risk of stroke. The conclusions cannot be generalised to all people with atrial fibrillation. Most of the patients included in these studies were relatively older (>60 years) with significant cardiovascular risk factors.

Plain language summary

Changing atrial fibrillation to a regular heart rhythm using specific drugs has no advantage over controlling the heart rate in elderly people.

Atrial fibrillation is an irregularity of the heart rhythm that increases the risk of stroke and death, particularly in the elderly. One way of treating it is to change this abnormal rhythm to a normal sinus rhythm using specific drugs or by delivering an electric shock to the heart. Alternatively, the irregular rhythm is 'accepted' but the heart rate - which is often fast - is controlled using different drugs. In the studies identified in this review, drugs to create normal heart rhythm offered no benefit over drugs to control the pulse rate. People treated with drugs to control rhythm were more likely to require hospitalisation and to suffer adverse effects.

There are difficulties with both approaches. One problem with the 'rate control' strategy is that although drugs such as digoxin appear to be effective at rest, the ventricular rate may not be controlled during exertion (Lampert 1998). A second problem is that although anticoagulation reduces the risk of stroke by about two-thirds (Benavente 2000a), it is contraindicated in a substantial number of patients (Sudlow 1998). Contraindications include recent bleeding, heavy alcohol consumption, recurrent falls and daily use of non-steroidal anti-inflammatory drugs (SPAF 1991). Antiplatelet drugs also reduce the risk of stroke, but only by about a fifth (Benavente 2000b). Although anticoagulation and antiplatelet drugs reduce the risk of embolic complications of atrial fibrillation, they do not improve cardiovascular haemodynamics.

The main disadvantage of the 'rhythm control' strategy using DC cardioversion or drugs is that many patients spontaneously revert to atrial fibrillation even after initially successful restoration of sinus rhythm. At one year after DC cardioversion, only about 25% will still be in sinus rhythm (Lampert 1998). Antiarrhythmic agents increase the proportion still in sinus rhythm at one year to 50 to 75% (Khand 2000). If sinus rhythm is successfully restored by cardioversion, it is generally assumed that the risk of stroke and other embolic complications is reduced, so physicians may discontinue anticoagulants. However, it is not known whether successful cardioversion reduces the risk of stroke; indeed, stroke risk may remain high because atrial fibrillation may (at least partly) be a marker for co-existing cerebrovascular and cardiovascular disease. Furthermore, if patients may spontaneously revert to atrial fibrillation after discontinuation of anticoagulation, this may increase their risk of embolic complications. Another disadvantage of the 'rhythm control' strategy is that DC cardioversion often requires general anaesthesia (although it can also be performed under conscious sedation), and the drugs used for pharmacological cardioversion are not without side effects.

The pros and cons of the different treatment strategies are to some extent reflected in the patterns of antiarrhythmic drug use in atrial fibrillation in America between 1980 and 1996 (Stafford 1998). The use of rate-controlling medication dropped from 79.1% to 62.1 % in 1994-96. Over this time period there was a shift from digoxin and beta-blockers to calcium channel blocker use though digoxin remained the most popular drug. The use of agents for restoring/maintaining sinus rhythm decreased from 18.1% in 1980-81 to 4.1% in 1992-93 but then increased again to 13.1% by 1994-96. The drop in use probably was due to increasing concern about the proarrhythmic effects of these drugs.

In the recent past there have been a few studies looking at the clinical efficacy of electrical cardioversion of atrial fibrillation - STAF (Carlsson 2003), RACE (Van Gelder 2002), Polish Hot Cafe (Opolski 2002). These studies highlighted the difficulties in maintaining sinus rhythm and they also showed that attempts at maintaining sinus rhythm with electrical cardioversion (combined with antiarrhythmic agents) did not result in an improvement in symptom control or quality of life or a reduction in major clinical events (Boos 2003).

Results

Mortality
AFFIRM did not find any statistical difference in mortality between rhythm control and rate control. Mortality was not one of the predetermined outcomes of PIAF and the numbers were indeed quite small. Nevertheless, pooling the data of the two studies reveals a non-significant relative risk of 1.14 (95% confidence interval 1.00 to 1.31; P=0.06) in favour of rate control. The results of the two trials are fairly consistent as evidenced by an I2 value of 0%.

In PIAF there were two unexpected deaths in the rhythm control group: one patient sustained ventricular fibrillation followed by unsuccessful resuscitation whilst no information was available about the other death. Torsade de pointes and bradycardic cardiac arrest were more common in the rhythm control group in AFFIRM.

Hospitalisation rates
Both studies show a significantly higher hospitalisation rate in the rhythm control group of patients. Combining the data using a fixed effects model gives an overall relative risk of 1.16 with narrow confidence intervals (95% confidence interval 1.11 to 1.22) with a P value of <0.00001. However, the I2 value is 96.7% which implies substantial heterogeneity in the results from the included studies. Though there are substantial methodological and clinical differences in the two studies they both deal with a relatively elderly population with significant cardiac comorbidity. Using a random effects model, the relative risk for hospitalization is 1.76 but with wide confidence intervals (95% confidence interval 0.70 to 4.44).

Drug withdrawal and adverse events
Nevertheless, both studies individually show significantly higher rates of adverse events/withdrawals with the rhythm control strategy than with rate control.

Quality of life
Whilst PIAF reports on this outcome AFFIRM does not give any data on quality of life that could potentially be combined with the PIAF results. Yet in both studies there was no difference between the two treatment groups.

For the other outcome measures - stroke, cognitive function, exercise tolerance, haemorrhage, thromboembolism and symptom control - meta-analysis was not possible as these outcomes were only reported in a single study.

In AFFIRM there was no difference between the two treatment groups with regards to stroke incidence, cognitive function and rates of haemorrhage or thromboembolism. But, 72% of strokes occurred in patients whose warfarin was discontinued or subtherapeutic (<2.0). In the rhythm control group, at least 52.5% of strokes (42 out of 80) occurred while patients were in sinus rhythm.

With regards to the primary outcome of symptom improvement in PIAF, there was no significant difference between the two strategies. It is interesting, however, that even though rhythm control did result in improved exercise tolerance (a mean increase of approximately 50 metres on 6 minute walk test), this did not render an improved quality of life.

We were not able to perform the subgroup analysis indicated in the protocol as the relevant data are not available.

Discussion

Choosing the optimum strategy for dealing with atrial fibrillation i.e. pharmacological cardioversion versus rate control has been a puzzle for a long time and with the increasing prevalence of the condition (with its associated morbidity) finding an evidence based approach is even more pressing. Yet an extensive search of the literature has revealed very few studies on this issue.

PIAF and AFFIRM include patients who are representative of the main population of patients with atrial fibrillation i.e. the relatively older population with additional risk factors for cardiovascular and cerebrovascular disease.

The pooled data does not favour one treatment approach over another though there is a trend in favour of rate control.

The best available data comes from AFFIRM which overall shows no significant benefit of one strategy over another particularly in terms of mortality, though rhythm control results in a greater morbidity. The lack of benefit seen with rhythm control may well be due to the adverse side effect profile of the antiarrhythmic drugs (which resulted in increased hospitalisation and drug withdrawal due to adverse events). The main concern associated with these drugs is their proarrhythmic potential. Nevertheless, though certain dysrhythmias were more likely to occur with antiarrhythmic agents in AFFIRM, malignant arrhythmias were uncommon in both studies.

The lack of superiority of rhythm control may also be due to the fact that it is currently difficult to maintain sinus rhythm in the long term. In fact, in PIAF only 56% of patients in the rhythm control group were in sinus rhythm at 12 months while corresponding values for AFFIRM were 82.4% at 1 year and 62.6% were in sinus rhythm at 5 years. On the other hand, there was a small proportion of patients in the rate control group in sinus rhythm (34.6% in AFFIRM at 5 years; 10% at 1 year in PIAF). This could be due to the fact that a number of patients could have had paroxysmal atrial fibrillation. In addition, the drugs employed to maintain rate control may be beneficial not only by preventing a tachycardia but through other mechanisms too. Beta-Blockers and calcium channel blockers have antihypertensive effects (lowering the blood pressure may reduce the propensity to atrial fibrillation) and they also have specific antiarrhythmic effects. Indeed, it is well established that beta-blockers confer a survival advantage in coronary artery disease. This is a very common comorbid condition in AF (38.2% of patients enrolled in AFFIRM and 23.4% in PIAF).

The most significant cause of morbidity in atrial fibrillation is stroke. In AFFIRM there was no difference in stroke incidence between the two groups. More worryingly, most strokes occurred in patients who had discontinued warfarin or whose INR was subtherapeutic. Even allowing for some missing data, the majority of ischaemic strokes in the rhythm control group occurred in patients who were not in atrial fibrillation at the time they sustained the event. This implies that the risk of sustaining a stroke may persist even after conversion to sinus rhythm. Therefore, the current practice of discontinuing warfarin after apparently successful cardioversion is potentially unsafe.

Interestingly, when the data for stroke outcomes in AFFIRM and PIAF are pooled with those of the two studies on electrical cardioversion, RACE and STAF, the incidence of ischaemic stroke in the combined rhythm control groups was 6.3% versus 4.7% in the combined rate control groups (Verheugt 2002). Though the individual trials failed to show a statistically significant difference in stroke incidence the combined data reveal a relative risk for stroke in the rhythm control strategy of 1.36 (95% confidence interval 1.03 to 1.78, P=0.04). In these four studies 39 patients suffered a cerebral bleed, 23 in the rate control group and 16 in the rhythm control group (P=0.48).

The other major concern when discussing rate versus rhythm control is the safety of warfarin. In AFFIRM there were similar rates of bleeding complications - intracranial and extracranial - as well as systemic embolism in both groups even though there were different rates of anticoagulation (85% in the rate control group versus 70% in the rhythm control group).

As regards the secondary outcomes it is difficult to draw any firm conclusions. Rate control in PIAF resulted in improved exercise tolerance but there was no difference in the control of the major symptoms of atrial fibrillation: palpitations, dyspnoea and dizziness. Some measures of quality of life improved in both treatment groups but there was no overall difference between the two groups. In AFFIRM there was no reported difference in cognitive function irrespective of the assigned treatment.

The significantly higher rate of hospitalisation with rhythm control has, no doubt, major cost implications for a treatment whose efficacy is now questionable.

In AFFIRM there were 3 subgroups that were associated with a higher risk of death with rhythm control: age >65 years, those with coronary artery disease and those without congestive cardiac failure. Yet in AFFIRM only a quarter of the patients had an abnormal left ventricular ejection fraction or a history of congestive cardiac failure. Therefore, it is still unclear whether restoration of sinus rhythm in congestive cardiac failure would improve survival.

The two retrospective subgroup analyses (CHF-STAT and DIAMOND) described above look at the outcome of patients with atrial fibrillation and congestive cardiac failure when treated with amiodarone or dofetilide compared with placebo. In both studies amiodarone and dofetilide increased the chances of converting those in atrial fibrillation to sinus rhythm. Even though those in sinus rhythm had a lower mortality there was no survival difference between those treated with active agent and those treated with placebo. Thus it may be that the observed benefits in these subgroup analyses may be due to the fact that patients with an intrinsically better prognosis are more likely to respond favourably to amiodarone or dofetilide. The ongoing AF-CHF study will help to clarify the issue regarding pharmacological cardioversion of atrial fibrillation in congestive cardiac failure.

The limitations of this meta-analysis are those common to all such studies. The main limitations of this review are that there are very few studies and that the results are dominated by a single large study. Furthermore, the results cannot be generalised to all patients with atrial fibrillation. In particular, younger patients without any other risk factors, those with troublesome symptoms despite adequate rate control and patients with rheumatic heart disease or congestive cardiac failure were not well represented in the current studies. In addition, the length of follow up may have been too short. Many patients are likely to have atrial fibrillation for many years and this would imply that both the risks of atrial fibrillation as well as the risk of treatment side effects would increase over time.

Authors' conclusions
The available data suggest that pharmacological cardioversion of atrial fibrillation is not superior to rate control and that particularly in older patients with significant comorbidity a strategy of rate control is a highly acceptable primary strategy.
The other major implication is that the current practice of discontinuing warfarin four weeks after cardioversion is potentially unsafe as the risk of stroke apparently remains high irrespective of the cardiac rhythm.

The available data cannot however be generalised to younger patients with new onset atrial fibrillation and in the absence of risk factors for stroke, those with structurally normal hearts or those with paroxysmal atrial fibrillation.

The outcome of an ongoing study will better inform the optimum manner of treating atrial fibrillation in the setting of congestive cardiac failure.

