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The Value of Class IC Antiarrhythmic Drugs for Acute Conversion of
Paroxysmal Atrial Fibrillation or Flutter to Sinus Rhythm
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In 2 single-blind randomized study, the efficacy and safety
of intravenous propafenone (2 mgkg body weight per
10 min) versus RAecainide (2 mg/kg per 10 min) were
nmsed in 50 pauml.s w.... atrial fibrillation or flutter,
was ful if sinus rhythm oc-
curred within 1 h. Conversion to sinus was achieved in 11
(55%) of 20 patients with atriai fibrillation treated with
propafenone and in 18 (90%) of 20 with atrial fibrillation
treated with fiecainide (p < 0,02). If atriat fibrillation was
present <24 h, conversion to sinus rhythm was achieved in
8 (57%) of 14 patients in the propafenone grovp and 13
(93%) of 14 in the flecainide group (p < 0.05). Atrial futter
was converted in two (40%) of five patients treated with
propafenone and in one (20%) of five with flecainide (p =
NS).
Mean time to conversion was 16 + 10 min in the
prapafenione gronp versus 18 + 13 min in the flecainide

group (p = NS). QRS lengthening (83 + 15 to 99 £ 20 ms)
was observed only in the patients treated with fecainide
(p < 0.001). Patients treated with
showed significantly higher plasina levels than those whose
arrhythmia did not convert to sinus rhythm. Transient
adverse effects were more frequent in the flecainide group
(40%) than in the propafenone group (8%) (p < 0.01).

In conclusion, at a dose of 2 mg/kg in 10 min, Aecainide
Is more effective thzn propafenone for conversion of par-
oxysmal atrial fibei{lation to sinus rhythm. However, con-
sidering the propafenone plasma levels and very few ad-
verse effects, th: dose or infusion rate, or both, used in the
propalenone froup may not have been sufficient to achieve
an optimal effect, Neither drug seems very effective in
patients with atrial flutter.

{J Am Coll Cardiol 1990;16:1722-7)

Prepafenone hydrochloride has been classified as a class IC
antiarrhythmic agent with weak beta-adrenoceptor antago-
nist activity. It primarily slows intraatrial and atrioventricu-
lar (AV) node conduction (1). Clinically, no substantial
increase in atrial refractoriness has been observed. Pro-
pafenone is useful for lhe management of paiieats with

response during atrial fibrillation with only minor side effects
(10-12). However, the drug seems less effective in patients
with atrial flutter (12).

Flecainide acetate is a class IC ontiarrhythmic agent
currently used in both ventricular and supraventricular ar-
rthythmias (13-25). It slows intracardiac conduction and

various forms of and supr tachyc:

dias (1-9). Recent studies have demonstrated that intrave-
nous prop is p ive in terminating
paroxysmal atrial fibrillation and in controlling ventricular
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gs the refractory period to a lesser extent (15-17). We
(24) have shown in a previous study that flecainide is very
effective for immediate conversion of recent onset atrial
fibrillation but its use is complicated by drug-related side
effects and it scems to be incffective for atrial futter.

The value of propafenone as an antiarrhythmic agent for
conversicn of paroxvsmal atrial fibrillation or flutter, as
compared with that of more frequently used drugs such as
quinidine or fleccinide, is ot well established. This compar-
ative study was undertaken to determine the efficacy and
safety of i fi versus flecainide for
conversion of atrial fibrillation or flutter to sinus rhythm

0735-1097190/$3.50
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within 1 h. The relation between plasma levels and effective-
ness of both drugs was alse studied

Methods

Study patients, Fifty consecutive patients (34 men and
16 women) 27 to 78 5. ars old (mean 59 + 14) were selected
for this study, which was approved by the institutional
review hoard. They were entered into the study if there was
atrial fibrillation or flutter lasting <6 r-nths with a ventric-
ular rate > 100 beatsimin at rest and no signs of heart faiture.
Exclusian criteria were any previously documented or sus-
pected conduction disturbances of more than first degree AV
block, concomitant therapy with class I antiarthythmic
drugs, Wolff-Parkinson-White syndrome, sick sinus syn-
drome, acute myocardial infarction, hyperthyreidism, car-
diac surgery within 2 weeks before the start of the study. feft
atrial enlargement with atrial fibrilfation or flutter lasting >2
days without appropriate anticoagulation therapy. electro-
lyte imbalance and body weight >100 kg.

Trealmenl protocol. A complele medical history, physi-

jon, routine biochemical lab y testing,
chest X-ray film and a 12 lead electrocardiogram {(ECG) were
performed before administration of the drug. If the chest
X-my film showed sngns of cardiac enlargement. additional
t hy was performed before
the start of treatment, The patients were observed for at
least 30 min before administration of either drug to allow
their condition to stabilize. In scven patients with atrial
fibrillation whe had qualified for enroliment spontaneous
conversion to sinus rhythm accurred before the start of the
study. After informed consent was obtained, the patients
were randomly assigned to treatment with either intravencus
propafenone or flecainide. During 1 h after administration of
cither drug, the patient’s rhythm was continuously moni-
tored. Treatment was considered successful if conversion to
sinus rhythm occurred within 60 min after start of the
infusion. If sinus rhythm was not restored, patients were
treated with direct current cardioversion or with other
antiarrhythmic drugs, or both.

A 12 lead ECG was recorded as soon as conversion to
sinus rhythm occurred and at 60 min after start of the
infusion. The ECG intervals were assessed just before start
of the infusion and at €0 min. The RR interval, QRS interval,
QT interval, corrected QT interval (QTc = QT/VRR) and
atrial flutter wave interval, where appropriate, were caleu-
lated from a mean of five consecutive beats.

Drug administration and plasma ti
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Table 1. Clinical Baseiine Charactesistics of 50 Siudy Patients®

Propafenone Flacainide
Group Group
{n =25 n =25)
Mean age tyn 61+ 11 58+ 15
Gender (male/female! 196 1510
Mean hesrt rate at eotry (beats/ming 1@ 137225
AF/AF1 <241 tony 1472 ith}
Chest X-ray film tmean CTR) (% A= 65
Mean lefl @ral size tmm) x7 B=7
Previons AFATT &l 52
Etioingy
No cardiac diserse 12 10
Hypertensive heort disease 2 2
Coronaty artery disease 7 7
Pulmanary disease 1 1
Valvutar hears disease 3 4
Pericardiectamy 0 H
Concomitant diug treatment
Digoxin 4 1
Beta-blocker 3 &
Calcium =ntagonist 1 4
Anticoagulati 6 9
*p = pot significant. AF = airial fibrillation; AF = atral fluster: CT

cardiothoracic matio: NS = not significant.

Statistics. Mean values + SD were given for continuous
variables and were analyzed by means of Student’s £ test for
unpaired or paired variables where appropriate. Fisher’s
exact lest was used to compare discontinuous variables.

Resuits

Patient characteristics (Table 1). The clinical characteris-
tics were fully comparable in both groups. Forty patients
with paroxysmal atrial fibrillation and 10 with paroxysmal
atrial flutter were entered into the study. Recent onset
(=24 h) atrial fibriltation was present in 28 (70%) and atrial
flutter in 3 (309%) patients. Twelve patients (30%%) had long-
standing (>24 h) atrial fibrillation and 7 (70%) had long-
standing atrial flutter. Sixteen patients had previously docu-
mented episodes of paroxysmal atrial fibrillation or flutter.

Conversion rate. Conversion to sinus rhythm was
achieved in 11 (55%) of the 2 patients with atrial fibrillation
treated with propafenone (propafencne group) and in 18
(90%) of Lhe 20 with atriai fibriliation in the group treated
with flecainide (flecainide group) (p < 0.02). Atrial flutter
was converted to sinus rhythm in two (40%) of five in the

hydrochloride and Aecainide acetate, both a| a dose of
2 mg/kg body weight, were administered intravenously in
10 min. Plasma samples were collected at 20 and 60 min and
also at the time of conversion to sinus rhythm. Determina-
tion of plasma levels of both dl’uga was donc by means of
high pi liquid ch hy.

group and one (20%) of five in the flecainide
gmup tp = NS). All ihree patients with atrial fluteer con-
verted o sinus thythm after a brief pericd of atrial fibrilla-
tion.

Duration of the arrhythmia. If acrial fibrillation had been
present <24 h, the conversion rate was 57% (8 of 14 patients)
in the propafenane group and 93% {13 of 14 patients) in the
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flecainide group (p < 6.05). If atrial fibrillation lasted >24 b,
50% (three of six patients) in the propafenone group had
conversion to sinus rhythm as did 83% (five of six patients}
in the flecainide group (p = NS). The mean duration of atrial
fibrillation (if present >24 h) was 7.7 £ 11.1 days (range 210
30) in the propafenone group and 4.2 = 2.4 days (range 2 to
8) in the flecainide group {p = NS). Atrial flutter had been
present <24 h in 3 of the 10 patients. Conversion to sinus
rhythm occurred in both patients with recent onset atrial
flutter who were treated with propafenone.

Conversion time. The time required for conversion to
sinus rhythm in the propafenone group was 16 * 10 min
(range 4 to 40). In the flecainiae group it was 18 = 13 min
(range 3 to 47) (p = NS).

Electrocardiographic measurements, In the patients
treated with propafenone whose arthythmia was not con-
verted, slowing of mean ventricular rate from 138 + 23to 101
=+ 21 beats/min (p < 0.001) after 1 h of the infusion was
noted. The patients treated with flecainide whose arrhythmia
was not converted showed a decrease in ventricular rate
from 133 £ 27 to 116 + 36 beats/min (p < 0.05). The
propafenone group showed no significant increase (mean
3%) of the QRS interval from 83 £ 111086 *+ 12 ms; the QT
interval increased from 310 33 to 344 + 43 ms (p < 0.001)
and the QTc interval decreased from 473 = 4610416 + 60 ms
{p < 0.001). In the flecainide group, the QRS interval
significantly increased (mean 16%) from 83 = 15 to 99 =
20 ms (p < 0.001), the QT interval increased from 314 = 45
10 370 + 52 ms (p < 0.001) and the QTc interval decreased
from 465 * 57 10 427 £ 55 ms (p < 0.003). In both treatment
groups with atrial flutter, there was a significant increase in
atrial flutter cycle Jength from 216 = 22 t0 272 + 59 ms in the
propafenone group and from 200 + 28 to 244 = 46 ms in the
flecainide group (p < 0.05 for both).

Cardiac measurements. The mean cardiothoracic index
on a chest X-ray film was 0.46 = 0.06 in patients with
successtul conversion to sinus rhythm versus 0.47 + 0.06 in
the group without conversion (p = NS), In patients with
atrial flutter, the mean cardiothoracic index was 0.50 = 0.01
in the group with conversion and 0.47 = 0.05 in the group
without conversion (p = NS). In patients with atrial fibrilla-
tion, the mean anteroposterior left atrial size on two-
dimensional echocardiography was 38 + 6 mm (range 25 to
4B) in the group with conversion and 38 * 9 mm (range 25 to
55) in the group without conversion {p = NS}, Patients with
atrial flutter whose arrhythmia converted had a mean left
atrial size of 39 + 3 mm (range 37 to 42) compared with 38 +
11 (range 27 to 55) in the group without conversion (p = NS).

Previous treatment with class 1A apents. Bight of 16
patients with recurrent episodes of atrial fibrillation or flutter
had been treated previously with a class IA antiarrhythmic
drug. Pharmacologic cardioversion o sinus rhythm was
achieved in three of these patients. In three of five patients
whose arrhythmia had not been converted during treatment
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lele 2. Adverse F.ffecls During or Af:er Intravenous
Hyd ide or Flecainide Acetate

Propafenone
=25

Fiecainide
(n =25

Dizziness

Paresthesia

Dryness of month

Short-lasting hypolension

Transient conduction disturbance
Left bundle branch block
Junctionat escape rhythm

[

2
5
1
1

1
2

with a class 1A agent the arthythmia converted fo sinus
rhythm after intravenous administration of cither pro-
pafenone or flecainide.

Concomitant use of digoxin. Seven patients were receiv-
ing digoxin on entry into the study. Conversion to sinus
rhythm was achieved in 5 (71%) of the 7 patients who
received digoxin and in 27 (63%) of 43 without the concom-
itant vse of digoxin (p = NS).

Adverse effects. Transient mild adverse effects were
noted in 10 patients (42%) in the flecainide group and in only
2 patients (8%) in the propafenone group (p < 0.01) (Table
2). Two patients in the flecainide group had more than one
drug -related side effect. None of the pa\lcnts required dis-

ion of the i and no addi-
tional treatment was required.

Plasma levels. Propafenone and flecainide plasma sam-
ples were collected in all patients. At the time of conversion
to sinus rhythm the mean plasma level of propafenone was
1.26 + 0.71 mg/liter, at 20 min it was 0,90 = 0.56 mgfliter and
at 60 min 0.56 = 0.24 mgfliter. The mean plasma level of
flecainide at the time of ion to sinus rhythm was 0.53
+ 0.43 mg/liter, at 20 min it was 0.37 = 0.23 mg/liter and at
60 min 0.20 £ 0.08 mg/liter. There was a significant differ-
ence m plasma levels at 20 and 60 min when the patients with

were d with patients without
conversmn in the propafenone group (Table 3). In the
flecainide group plasma levels in the patients with arrhyth-
mia conversion were also higher, although this difference did
not reach statistical significance.

Long-term follow-up., Forty-nine patients remained in
sinus rhythm and 1 patient had persisting atrial fibrillation
during a mean follow-up period of 11.4 = 5.2 months. After
conversion to sinus rhythm most patlenls were treated orally
with idine, sotalol or digoxin
but six patients did not receive any drug therapy. Sixteen of
the medically treated patients expenenced at least one
symptomatic episode of sup icular tachyarrhy
during the follow-up period and one patient had daily epi-
sodes of atrial fibrillation despite various forms of therapy.
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Tahte 3. Comparison of Plasma Levels in Patients With and
Without Conversion to Sinus Rhythm

With Without P
Conversion Conversion Value

Propafenone group

No. of patients 13 1

Propafenane levels (mgfliter}

At cardioversion 126 2 0.71 -

AL 20 min 115 = 058 0.63 = 631 <pm

At 60 min 0.65 £ 0.19 043 = 0.23 <h.o3
Flecainide group

No. of patients " [

Flecainide levels (mg/liter)

Al cardioversion 0.53 2 0.43 -

AL 20 min LLELERES 0.28 = 043 NS

At 60 min 0.21 £ 0.05 0.18 £ 0.05 NS

NS = not significant.

Discussion

Paroxysmal atrial fiorillation is an extremely common
tachyarrhythmia in hamans, whereas paroxysmal atrial
flutter is less common (26,27). These rhythm disturbances
are frequently associated with very disturbing palpitation
and an increased risk for embolic cerebrovascular events or
they may even result in more insidious symptoms related to
the loss of contribution of atrial systole to veatricular filling
and subsequent cardiac output (28,29). Therefore. the rapid
restoration of sinus rhythm in patients with paroxysmal
atrial fibrillation or flutter is usvally warranied.

Acute therapy of paroxysmal atrial fibrillation or flutter.
Control of veutricular response during atrial fibriflation or
flutter can usually be achieved by various drugs and sinus
rhythm can be restored by direct current countershock in
most patients. Chemical cardioversion, especially if the drug
is given orally, is seldom achieved rapidly and adverse
effects are frequently observed (20). During and shortly after
intravenous drug administration overali conversion suceess
rates vary from 6% for verapamil to 58% for p
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drug-related wide effects were reported (8.10,12) when the
drug was given intravenously in doses =2 mg/kg in the
treatment of supraventricular archythmias. In this study
propafenone was well tolerated with cnly very few mild
transient adverse effects, as contrasted to more persistent
side ¢ffects during long-term oral therapy (4.5). This finding
suggests that formation of metabolites during ora! therapy,
but not after acute intravenous administration. is probably
responsible for these adverse effects.

Major findings of the present study. We report here a
controlled randomized study where the efficacy and safety of
intravenous propafenone was compared with intravenous
flecainide for acule conversion of paroxysmal atrial fibrilla-
tion or flutter to sinus rhythm with a defined end-point for
therapeutic success within 1 h after drug adminisisaiion.
thercby largely eliminating the bias of spontangous conver-
sion.

In this study flecainide had an overall conversion rate of
90% in patients with atriad fibrillation; however, the conver-
sion rate was only 209 in patients with atrial flutier. These
results are in agreement with previous studies (16,19,24).
Propafenone showed a significant lower overall conversion
rale of 55% in patients with atrial fibrillation as compared
with the flecainide group. However, in propafenone-treated
patients with atriai flutter, we found a conversion rate of
409, although the number of observations was small. Com-
parable results were obtained by Bianconi et al. (12) who
reported an overall conversion rate of 62% in patients with
atrial fibrillation and a 33% conversian rate in patients with
atrial fluiter. Connolly et al. (10) found a conversion rate of
43% in patients with atrial fibrifiation after cardiac surgery.
In our study conversion to sinus rhythm was achieved very
rapidly in both treatment groups. Both propafenone and
flecainide caused a significant decrease in the ventricular
response at 60 min in the patients without arrhythmic
CONVETSION.

If atrial fibriVlation lasted <24 h it was convested to sinus
rhy(hm in almost all patients (93%) treated with inlravenous

idc, However, a ificantly lower conversion rate of

and <90% for flecainide (17,24,30). However. the “ideal™

drug for of sinus rhythm should
be simple to administer, highly effective with a rapid onset of
action and devoid of significant cardiac or toxic-
ity.

Comparison with previous studies. [n a previous report
(24) we suggested that patients with recent onset atrial
fibrillation and uncompromised left ventricular function can
be with intr flecainide rather than hospital-
ization for therapy with quinidine or electrical cardioversion.
However, transient adverse effects during and shortly after
flecainide infusion were stifl noted in 26% of the patients.
Propafenone may be more suitable for the treatment of
paroxysmal atrial fibriliation or flutter. Its electrophysiologic
effects are similar to those of fiecainide but only minor

"

57% was noted with intravenous propafenone in this group
of patients. No significant difference in conversion rate (five
of six flecainide-treated and three of six propafenone-treated
patients) was seen tetween the two treatment groups if atrial
fibrillation lasted >24 h, although both groups had only 2
small number of patients. Bianconi et al. (12) reported a
higher conversion rate of 71% in patients treated with
propafenone when the arrhythmia lasted <48 k but only 2
26% conversion rate in patiens with a longer-lasting asthyth-
mia. In patients with long-standing atrial fibrillation {median
duration | month, mean 8.2 months}, Vitaetal. (11) reported
= conversion rate of anly 9% in a placebo-cantrofled study
with intravenous propafenone.

Significant QRS widening due to slowing of intraventric-
ular conduction was noted only in the flecainide group,
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representing the conduction slowing effect of flecainide in
the myocardium. Also, we noted reversible left bundic
branch block in one patieni. In contrasl. patients treated
with propafenone, even those with high plasma levels,
whose arrhythmia converted to sinus rhythms did not show
significant QRS widening. QTc intervals showed a moderate
decrease in both treatment groups, which is not surprising as
the QTec interval largely represems lhe refractory period.
Neither propaft nor flecainid ially increases
ventricular refractoriness.

Different conversion rates of class IC drups. The electro-
physiologic mechanisms by which class IC drugs exert
their beneficial effects for the conversion of atrial fibrillation
or flutter to sinus rhythm remain speculative and have
been discussed previously by our group (24 and by Antman
et al. (31). The lower efficacy of propafenonc, as contrasted
with flecainide, deserves further comment. There may be
several reasons for the lower efficacy in our propafenone
group: 1) The plasma levels at 20 min in the patients with
conversion to sinus rhiythm were almost twice as high as
the plasma levels of the patieats withiout arrhythmia conver-
sion. This significant difference suggests that a high plasma
level should be reached quickly to achieve an atrial tissue
level sufficiently high for early conversion to sinus rhythm.
This tendency was also found in the Hecainide group.
2) Apart from the lower efficacy in the propafe treated

JACC Vol. 16, No. 7
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direct current countershock necessitating hospitalization. In
atrial flutter these drugs exert almost no effect. At a dose of
2 mg/kg in 10 min, flecainide is more effective than pro-
pafenone for conversion of paroxysmal atrial fibrillation to
sinus thythm. However, one should use this drug cautiously
and only during close ECG monitoring, especially because of
its transient adverse effects on cardiac conduction. In con-
trast, propafenone is almost free of adverse effects but has a
lower efficacy than fizcainide.
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