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Editorial Comment

Despite current advancements in pharmacologic and
nonpharmacologic therapy, many patients with persistent
atrial � brillation (AF) continue to be managed with periodic
external electrical cardioversion. During 1997, 89,000 inpa-
tients in the United States underwent electrical cardiover-
sion for AF.1 Unfortunately, successful restoration of sinus
rhythm often is followed by recurrent AF, with most recur-
rences being within a few weeks. This problem continues to
frustrate both patients and physicians. Antiarrhythmic drugs
may prolong the time to recurrence, but they commonly are
associated with unwanted side effects and proarrhythmia
and continue to be associated with an unacceptably high rate
of recurrence. Therefore, there is a need for new strategies
to reduce recurrences of AF.

The term electrical remodeling has been coined to de-
scribe the reversible shortening of atrial refractoriness that
occurs during AF.2 ,3 Short-term reversible shortening of
atrial refractoriness appears to be due to abnormal calcium
loading during rapid atrial rates and predisposes patients to
recurrent AF.4 Calcium channel blockade has been shown in
experimental studies to prevent the shortening of atrial
refractoriness in humans when given before initiation of
AF.5 In a recent randomized clinical trial, De Simone et al.6
treated AF patients with propafenone 900 mg/day for 3 days
before and 3 months after elective cardioversion. In addi-
tion, each patient was randomized to 1 of 3 groups: vera-
pamil 240 mg/day for 3 days before and 3 months after
cardioversion; verapamil 240 mg/day for 3 days before and
3 days after cardioversion; or no verapamil. In their study,
10 (30%) of the 33 patients who were not treated with
verapamil had a recurrence of AF within 3 months com-
pared with 5 (8%) 64 patients who were treated with ve-
rapamil. There was no difference in the recurrence rate
among patients who were treated with verapamil for only 3
days after cardioversion compared with patients who were
treated for 3 months.

In this issue of the Journal, Van Noord et al.7 also tested
the hypothesis that oral verapamil prevents recurrent AF
after cardioversion. The study randomized 97 patients who
were scheduled to undergo an elective electrical cardiover-
sion for AF to verapamil or digoxin. A strength of the study,
and an important difference from the study by De Simone et
al., was the omission of all other antiarrhythmic drugs
except for b-adrenergic blockers. The study drug was

started 1 month before and continued 1 month after cardio-
version. Initiation of therapy 1 month before cardioversion
led to a high dropout rate, primarily because of spontaneous
conversions. Using daily transtelephonic monitoring, the
authors found no difference in the time to � rst recurrence of
AF within 1 month among patients in the verapamil group
compared with patients in the digoxin group (47% vs 53%,
respectively).

What are the potential explanations for these disappoint-
ing results, and why do the � ndings differ from those of De
Simone et al.? One possibility is that the study design was
unable to show a bene� t of verapamil. The other possibility
is that calcium channel blockade has little effect on the
prevention of recurrent AF.

Study design issues include the comparison with digoxin,
timing of the initiation of verapamil, absence of other anti-
arrhythmic drugs, small sample size, dose of verapamil, and
lower use of b-adrenergic blockers in the verapamil group.
Digoxin was used in this study rather than placebo because
patients needed some sort of ventricular rate control.
Digoxin has been shown in experimental studies to shorten
atrial refractoriness and promote recurrent AF.8 Further-
more, the high recurrence rate of 50% within 1 month in
both groups suggests that neither digoxin nor verapamil
provided a bene� t. Therefore, it is unlikely that the reason
no bene� t was found in this study was because both digoxin
and verapamil prevented recurrences of AF. The authors
propose that one reason for the negative results is that
calcium channel blockade was given “too late.” Perhaps
administration of verapamil has little effect on intracellular
calcium levels if it is given to a patient after AF is already
present. In fact, including the statement “calcium lowering”
in the title may be misleading. The authors cite their previ-
ous retrospective study that found a lower incidence of
recurrent AF among patients who were chronically taking
intracellular calcium-lowering drugs to support the possi-
bility that the verapamil was given too late.9 Experimental
studies showing that verapamil prevents recurrent AF in-
volved the administration of verapamil before the initiation
or induction of AF. However, if giving verapamil before the
onset of AF is the key to success, it is dif� cult to explain the
results of the study by De Simone et al., where verapamil
was given only 3 days before cardioversion.

The authors also suggest that the lack of bene� t from
verapamil in their study may have been due to the absence
of concomitant administration of sodium or potassium chan-
nel-blocking drugs. The study by De Simone et al. showed
that verapamil prevented recurrent AF, but each patient also
was treated with propafenone. Verapamil has potassium
channel-blocking effects1 0 that may be inadequate when
verapamil is given alone, but may be important when given
with other antiarrhythmic drugs. Furthermore, adrenergic
stimulation has been shown to reverse the effects of sodium
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channel blockers.1 1 There is evidence that quinidine and
verapamil have a potent, synergistic inhibitory effect on
a1-adrenergic receptors.12 Further evidence of a positive
interaction between verapamil and sodium channel blockers
comes from a comparison of two recent studies of the
immediate recurrence of AF after cardioversion. Daoud et
al.1 3 found that verapamil reduced immediate recurrences of
AF, but their study excluded patients taking amiodarone and
included only patients who were receiving propafenone,
� ecainide, or sotalol. Sticherling et al.14 found that ve-
rapamil did not prevent immediate recurrences of AF, but
patients involved in their study were receiving either ami-
odarone or no other antiarrhythmic drugs.

The study may have been underpowered with only 43
patients. A study designed with an 80% power to detect a
reduction of recurrent AF from 50% to 40% would require
584 patients. The daily dose of verapamil was stated to
range from 120 to 360 mg, depending on the heart rate.
Unfortunately, the mean doses of verapamil were not re-
ported. It cannot be assumed that administration of ve-
rapamil, especially at low doses, resulted in signi� cant
reductions in intracellular calcium concentrations. It also is
possible that the dose was excessive. It is important to note
that four patients randomized to verapamil either discontin-
ued the drug because of worsening heart failure or died of
heart failure. Heart failure events did not occur among
patients randomized to digoxin. Because atrial stretch ap-
pears to shorten atrial refractoriness and promote AF,1 5 it is
possible that worsening of heart failure by verapamil min-
imized its potential bene� t. The higher use of b-adrenergic
blockers in the digoxin group (22%) compared with the
verapamil group (10%) also may have minimized any po-
tential bene� t of verapamil, because b-adrenergic blockers
reduce intracellular calcium.

Finally, it is possible that calcium channel blockade
cannot prevent recurrent AF. Although electrical changes
may be present after conversion of AF, the effect of struc-
tural changes may predominate. A study by Everett et al.16

in a canine model of AF found that the vulnerability to
easily induced AF persisted in the setting of complete
reversal of electrical remodeling but continued morphologic
abnormalities. Efforts to reduce the cellular ultrastructural
changes that occur during AF may be more effective in
preventing recurrences than efforts designed to minimize
the reversible electrical changes.

Do calcium channel blockers have a role in the preven-
tion of recurrent AF after cardioversion? So far, the data
suggest that verapamil is only effective when it is given in
association with sodium or potassium channel-blocking
drugs. More studies are needed before calcium channel
blockers should be prescribed routinely for patients under-
going cardioversion for AF. We have yet to reach a verdict.
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