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Infusion for 24-Hour Heart Rate Control During Atrial Fibrillation
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The safety and efficacy of a 10- to 15-mg/h infusion of

intravenous diltiazem were evaluated in 47 patients with atrial
fibrillation or flutter who first respended to 20 mg ar 20 mg
followed by one or more 25-mg bolus doses of open label intrave-
nous diltiazem. Of the 47 patients, 44 responded to the bolus
injection and were randomized under double-blind conditions to
receive elther a continuons infusion of intravenous diltiazem (1010
15 mg/h) (23 patients) or placebo (21 patients) for up to 24 h.

Seventeen (74%) of the 23 patients receiving dllhazem infusion
and none of the 21 with placebo infusion mai d ath

under double-blind or open label conditions combined
was 83% (34 of 41).

Efficacy of the 24-h infusion of intravenous diltiazem was
similar in elderly versus young patients, those who did versus
those who did not receive digoxin and those weighing <84 versus
=84 kg. However, infravenous diltiazem appeared to be more
effective in atrial fibrillation than in atrial flutter. No significant
untoward effects were noted.

A bolus dose or deses followed by 2 24-h continuous infusion of

response for 24 h (p < 0.001). Over 24 h, patients remvmg
diltiazem infusion lost response significantly more slowly than did
those receiving placebo Infusion (p < 0.001). Nonresponders to the
double-blind infusion were given an additional bolus injection of
open label intravenous diltiazem and administered an open label
24-h intravenous diltiazem infusion. The overall prapartion of
patients maintaining a response to a 24-h infusion of intravenous

diltiazem can be safely administered to patients with
atrial fibrillation or flutter and can rapidly ard effectively achieve
and maintain heart rate control in most patients. Intravenous
diltiazem can serve as a therapeutic bridge in patients with these
atrial avrhythmias awaiting initiation or onset of action of long-
term antiarrhythmic therapy or cardioversion.

(J Am Coll Cardiol 1991;18:891-7)

Diltiazem is a calcium channel blocking agent that has been
used for the treatment of angina pectoris and systemic
hypertension (1,2). It has been shown to have chronotropic
and dromotropic effects (3) and on the basis of these elec-
trophysiologic properties, intravenous and oral diltiazem
have been used for the short- and long-term treatment of a
variety of supraventricular arrhythmias (4-11).

Atrial fibrillation and atrial fiutter are common sustained
arrhythmias occurring in patients with cardiae and pulmo-
nary disease (12). In some patients with these arrhythmias.
the ventricular response may be rapid and accompanied by an
exacerbalion of angina or heart failure. An intravenous dil-
tiazem infusion that is safe and achieves rapid reduction of
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ventricular response would be useful before initiation of defin-
itive antiarrhythmic therapy or electrical cardioversion to sinus
rthythm. The purpose of this multicenter investigation {see
Appendix} was to demonstrate the safety and efficacy of a
continuous intravenous diltiazem infusion for 24-h heart rate
control in patients with atrial fibrillation or fluter.

Methods

The protocol was approved by the Investigational Review
Board at each of the five participating medical centers (see
Appendix). Each patient gave written informed consent
before entry inte the study. Patients were enrolled in the
study between August 1987 and October 1988.

Stndy patients. Patients were included in this study if
they were >13 years of age and had established atrial
fibrillation or atrial flutter with a duration >24 h. The
ventricular rate (documented by electrocardiogram [ECG)
had Lo be =120 beats/min over a 15-min baseline period before
the study drug was given. Atrial fibrillation was defined by the
absence of discrete regular atrial activity; atrial flutter was
diagnosed by the presence of discrete flutter waves.

Exclusion criteria included severe congestive heart fail-
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ure (New York Heart Association class HE or [V). history of
sinus node dysfunction, second- or third-degree atrioventricu-
lar (AV) block, Wolf-Parkinson-While syndrome, hypotension
with a systolic blood pressure <90 mm Hg, history of allergy or
idiosyncralic reaction to diltiazem, clinically significant abnor-
malitics of other organ systems or muitifocal atrial tachycardia,
No calcium channel blocking agents, lype lA or lC anlmrrhylh—
mic agenls tfor example, quj
one or a bet, blocking agent
was given within 5 elimination half-lives before administration
of the study drug. Patients who received digoxin preparalions
before study entry werc not excluded provided the dosage was
constant over the preceding 1 week and they had no evidence
of digitalis intoXication.
Study design (Fig. 1). This was a randomized, double-

1

Figure 1. Flow chart of the sludy de-
sign. LV. = intravenous.
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blind, parallel, placebo-controlled study. Before entry into
the study, a medical history was taken and a physical
examination performed. If the baseline ECG continued
(=15 min} 1o confirm the presence of atrial fibrillation or
flutter with a mean ventricular rate =120 beats/min, the
patient was given a 20-mg bolus dose of open label intrave-
nous diltiazem over 2 min (drug period 1). Patients who did
nol have a therapeutic response, defined as a decrease in
heart rate to <100 beats/min, =20% decrease in heart rate
from baseline or conversion to normal sinus rhythm within
15 min, were given a second 25-mg bolus dose of intravenous
diltiazem over 2 min and monitored again for a therapeutic
response over Lhe next 15 min. Patients who did not have a
satisfactory therapentic response 10 either dose were entered
into the poststudy phase.
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Patients who had a therapentic response during drug
period | received under double-blind conditions a 24-h
continuous infusion of intravenous diltiazem or placebo at a
rate of 10 mg/h (drug period ). An increase in the infusion
rate from 10 to 15 mg/h was permitted at any time if the
patient lost response while receiving the 10-mg/h infusion.
An increase in the infusion rate from 10 10 15 meh was
permitted before 4 hif r¢sponse was maintained but a fusther
reduction in heart rate was desired. Patients were observed
every 30 min for a therapeutic response while ar rest for
25 min. Heart rate and rhythm were obtained from |-mis
ECG rhythm strips. Heart rate was also obtained from a 48-h
Holter monitor.

Patients were considered to have maintained a therapen-
tic response (infusion responders) if respomse was not lost
during the 24-h double-blind infusion (drug period 18). They
were considered to have failed to maintain a therapeutic
response to drug infusion (infusion nonresponders) if re-
sponse was lost over two consecutive evaluations spaced
30-min apart while they were receiving the 15-mg/h infusion
in drug period I1. Infusion nonresponders in drug period I
were given an additional 20 mg for 20 mg followed by 25 mgh
of intravenous diltiazem (drug period 110 and then received
an oper |abel continuous infusion of intravenous diltiazem at
the rate of 10 mg/h (drug peried 1V). which could also be
increased to 15 mg/h. Response 10 open label infusion of
intravenous diltiazem in drug period EV was defined in a
manner similar to that in drug peried 11. If response was not
lost at the end of 24 h in drug period I or 1V, the intravenous
infusion of diltiazem was stopped and paticnts entered a 10-h
washout period. Subsequent therapy for atrial fibrillation or
flutter was at the discretion of each paticnt’s physician.

Data analysis. Analysis of efficacy used the intent to treat
principle, which included all randomized patients. The pri-
mary response variables used to determine cfficacy were the
maintenance of therapeutic response (yes or no) and the
duration of therapeutic response (hours) in drug period 11,
Kaplan-Meier survival estimates were plotied to visually
compare the two treatment groups with respect Lo the
duration of therapcutic response. The Cox proportional
hazards model was then used to test whether paticms
receiving diltiazem maintained therapentic response as long
as patients on placebo. Maintenance of the response to
diltiazem and placebo was compared with the Mantel-
Haenszel test. The treatment compartson for both the Cox
model and the Mantel-Huenszel procedure was adjusted for
investigative site.

Subgroup analyses of the duration of therapeutic re-
sponse and maintenance of therapeutic response during drug
periods 11 and 1V were considered for patients who had atrial
fibrillation versus atrtal flutter. were <63 versus =63 years
of age, weighed <84 versus =84 kg and received or did not
receive digoxin. Clinical variables arc presented as mean
values = SD unless stated otherwise, A significant result was
declared when p < 0.03.
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Table |. Chnical Churacteristics of the 44 Patients Receiving
Diltiazem und Placebw Infusion in Drug Period 11

Total Placebo  Diltiazem

Patients studied M n
Men Y 21
Maun age = SDoR 669 65 = 6
Arrhythmiu

Atrial fitrillation 36 i 19

Atril futter 8 4 3
Diagnoses

Atherosclerotic coronary disease ® 15 3

Chraric ubstructive lung disease 18 9 6

Valvalar dveas 7 3 4

Posicoramry by pass surgery 2 ! 1
Concomitant digovia® kA i 16

“Digonin administered within 3 half-fives before udministration of 4 holus
done of doses of intrasenos diltiazem in drug oeried 1

Results

Clinical characteristics. Forty-seven patients entered the
study and received a botus dose or doses of diltiazem in drug
period 1. Thirty-seven presented with atrial fibrillation and
10 with atrial futter. Forty-four of the 47 patients who
received an open label bolus dose of diltiazem were classi-
fied as bolus responders and were randomized in drug period
1§ of the study. These 44 randomized paticnts comprised 36
patients with atrial fibrillation and 8 with atrial flutter. The
ctinical charag ics of the paticnts receiving diltiazem and
placeba infusion in drug period 11 were similar ¢T=ble 1),

Efficacy

Bolus dose or doses. In drug period 1. 44 (94%) of 47
patients responded to intravenows diliiazem (36 [97%] of 37
with atrial fibriltation and 8 [80%) of those with atrial flutter).
Forty-three patients responded to the 20-mg dose of dil-
tiazem and one patient responded to the 23-mg dose after
receiving the 20-mg dose. Three patients did not respond to
the 25-mig dose after receiving the 20-mg dose and were
entered into the poststudy phase. Of the 43 responders to the
20-mg dose, 3 received the 25-mg dose of intravenous
diltiazem for further heart rate reduction after having met
response criteria. Response occurred in a mean time of 4 +
4 min. timed from the beginning of the 2-min bolus dose in
the 44 patients who responded to intravenous diltiazem. The
mean baseline heart rate for the 43 bolus responders and 4
bolus nonresponders to the 20-mg dose of intraverous dil-
tinzem was 131 and 129 beats/min, respectively (p = NS). At
2 min after administration of the 20-mg dose of diltiazem, the
mean heart rate was reduced by 17% in uil patients. by 19%
in bolus responders and by only 4% in bolus nonresponders.
Heart rate at 7 to 17 min was still reduced in bolus respond-
ers and was little changed in bolus nonresponders. In seven
patients who received the 25-mg dos (after the 20-mg dose)
of intravenous diltiazem for response or further heart rate
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PROPORTION OF PATIENTS
MAINTAINING PESPGNSE TOINFUSION

Figure 2. Kaplan-Meier estimates for the proportion of

INFUSION DRUG: all randomized patients receiving diltiazem or placebo
0.4 —-— PLACEBO infusion whose response was maintained during drug
— DILTIAZEM period II. Numbers in parentheses indicate the number
02 of patients with a response during the time interval.
o e
o 5 10 15 20 25

DURATION OF THERAPE UTIC RESPONSE (Hrs)

reduction, the mean baseline heart rate for four “olus respond-
ers and three bolus nonresponders was 132 and 131 beats/min.
respectively (p = NS). Two minutes after the administration of
the 25-mg bolus dose of diltiazem, the mean heart rate was
reduced by 17% in all patients. by 30% in four bolus responders
and by only 5% in three bolus nonresponders.

Maintenance infusion. Forty-four patients entered the
double-blind part of this study (drug period II). Twenty-three
patients were randomized to receive the diltiazem infusion
and 21 to receive the placebo infusion. During the 24 h of
infusion. the mean (* SD) time of administration of the
10-mg/h dose of diltiazem was 114 = 0.4 h. In those
patients who were receiving the 10-mgh dose and later
received the [5-mg/h dose, the mean (= SD) time of admin-
istration of the [5-mg/h dose was 14.2 = 9.4 h.

Seventeen (74%) of 23 patients recciving a maintenance
infusion of intravenous dilliazem and 0 of 21 patients receiv-
ing a maintenance infusion of placebo maintained response
during 24 h of drug period 1l {p < 0.001) (Fig. 2). In drug
period [1. the rate at which patients receiving diltiazem
infusion lost response was significamly slower than the rate
at which those with placebo infusion lost response (p <
0.001). The estimated hazard ratio (diltiazem/placebo) from
the Cox model was 0.132 (85% confidence limits 0.047,
0.37J). No patients who received diltiazem infusion lost
therapeutic response after 5 h, whereas no patients receiving
placebo infusion maintained a therapeutic response after 3 h.
Figure 3 displays the mean percent change in heart rate from
baseline in drug period 1] (24 h) in paticnts given diltiazem
{including both responders and ponders to diltiazem)
and patients given placebo,

In the patients receiving diltiazem who maintained re-
sponse for 24 h during drug period 1E, there was & marked
(31%) decrease in heart rate by | h. Fhereafter, the heart rate
decreased gradually over the remainder of the 24 k (Fig. 4).
The mean percent decrease in heart rate from baseline was
M%at3h,37%atSh,38%at 10 h, 44% at 15h, 44% at 20k
and 40% at 24 h.

Hear! rate data obtained in patients given placebo infu-
sion allowed determination of the duration of response to
one or more bolus doses of intravenous diltiazem in paticnts

who ded to bolus istration of diltiazem. The
estimated 10th, 50th (median) and 90th percentiles for the
duration of response in these patients were 1.8, 3.5and 8.4 h,
respectively.

The overall proportion of patients given diltiazem infu-
sion who maintained response in drug period H or 1V
(double-blind or open labe] parts of the study) was 83% (34 of
41). Four of the 41 patients had received diltiazem during the
double-blind and open label infusion parts of the study. Two
of these four patients responded to the open label infusion of
diltiazem but are nat included as overall responders to the
intravenous diltiazem infusion. The proportion of respond-
ers was similar in the ¢lderly (=65 years) versus the young
(<65 years), among those who did versus those who did not
receive digoxin and among those with a low (<84 kg) versus
a high (=84 kg) body weight. However, the percent of
patients with atrial fibrillation who responded to intravenous
diltiazem was greater than that of patients with atrial flutter
(Table 2).

Figure 3. Time course of heart rate response lo placebo and
diltiazem (23 responders and 20 nonresponders) during drug period
1E tmean values + SD). The mean baseline heart rate for placebo-
treated and dilliazem-treated patients was 130 and 132 beats/min,
iespectively. (0) on the x axis denotes the last heart rate before the
starl of infusion. Patient numbers decrease over time as patients lose
response and are entered info drug period 11,
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Figure 4. Timc course of heart rate response W § \T
the diltiazem infusion in 17 responders during 3 °
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The type of response during double-blind or open kubel
infusion patts of 1he study (drug periods Il and IV. respec-
tively) in the majority of diltiazem infusion responders
consisted of both a heart rate <100 beats/min and a 220%
degrease in heart rate from baseline. No patient had conver-
sion to sinus rhythm (Table 3).

Washout of infusion, The 34 paticnts who maintained
response to a 24-h infusion of intravenous diltiazem during
gither the double-blind {(drug period 11) or the open label
infusion part of the study {drug period 1V) entered the
washout period. The mean heart rate measurements laken at
1, 3.5and 10 h from the end of the 24-h infusion were 81, §7.
94 and 107 beats/min, respectively. The percent of intrave-
nous diltiazem infusion responders who maintained responsc
during the 10-h washout period steadily declined from 94% at
1h 1o 53% at 10 h. Nine (26%) diltiazem infusion respoaders
had received additional antiarrhythmic therapy during the
washout period.

Table 2. Proportion of Diltiazem Infusion Responders During the
Double-Blind and Open Label Infusion Parts of the Study
Combined (drug periods 11 and IV, respectively ™)

No. Infusion Responders (77

Arrhylhmia sublype

Atrial fibrillation 3 88

Atrial futter 7 &7
Age group [yr

<63 2 Bl

263 0 85
Concomitant digoxin

Witht 9 #h

Without N kA
Body weight? tkg)

<B4 n #

=84 L] A3

“Forty-one patients received an infusion of diltizen for the Bt sime
during either drug period I (23 putentst or drog period 1V 118 patients).
*Digoxin administered within 5 half-lives before wdmmistztion of o bolus
dose or duses of intravenous diltiazem in Jrug perivd 1. 2Bady v
measurcd in one patient.

scht iy aot

5 o

TIME HOLRS FROM START OF INFUSION)

Symptom evaluation. Symptoms were evaluated before
(at baseling) und on completion of the study. Cf the 34
patients who responded to the double-blind or apen label
infusion of imravenous diltiazem. 15 noted a lessening of
symptoms of palpitation. dizziness or weakness from the
baseline period. Nine patients did not note a change in
symptoms and in 10 patients. SYmptoms were not present or
not assessed. Of the seven patients who did nol respond to
intravenous diltiazem during (he double-blind or open label
infusion, four noled a decrease in symptoms and three noted
no change.

Subsequent therapy. Forty-one of the 47 patients who
entered the study were given other antiarthythmic therapy
for control or prophylaxis of the arthythmia during the
poststudy phase. The majority of patients received oral
diltiazem (25 patients) and intravenous or oral digoxir (15
patients).

Safery

Blood pressure. Before administration of belus doses of
intravenous diltiazem, the mean baseline systolic and dias-
tolic bload pressure was 128 = 20 and 83 = 12 mm Hg.
respectively. At 2 min after the 20-mg bolus dose of dil-
tiazem. there was a significant (p < 0.001) decrease from
baseling in mean systolic and diastolic blood pressure in both
bolus responders and nonresponders (by 13 = 17 and 10
12 mm Hg. respectively).

Immediiely before initiation of maintenance infusion
and after administration of ane or more bolus doses of
diitiazem. mean systolic blood pressure was reduced from
baseline by 12 = 14 and 11 = 18 mm He (p = 0.733) and
meun diastolic biood pressure by 11 = 13 and 8 = 12 mm Hg
{p = 0.446} in the diltiazem and placebo infusion groups.
respect vely. During maintenance infusion, the reduction
from baseline in mean systolic and diastolic blovd pressure
ranged from 9 = 2010 15 = 19 mm Heg and 8 = 1010 10 =
15 mm Hg in the diltiazem-treated patients, respectively, and
fromOtw+4 = l6mmHgand2 = 3to 3 * 11 mm Hgin the
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Table 3. Type of Response {ro. of patients) in 34 Diltiazem Infusion Responders During Drug

Periods 1T and IV

Time (h
Type of Response* 1 3 5 10 [H] 20 24
2% decrease in heart rate from baseline kl| 32 3 3 3 34 n
Heart rate <100 beats/min 5 -] 0 3 3t n n
No response 2 2 ¢ U] 0 0 1

“None had conversion to sinus thythm during the 24-h infusion.

placebo-treated patients. respectively. There was no differ-
ence in systolic and diastolic blood pressure in the respond-
ers and nonresponders to diltiazem infusion.

Digoxin. Thirty-two patients (16 each in the placebo and
diltiazem infusion groups) had received digoxin within 3
half-lives before receiving intravenous diltiazem in drug
period [. No patient who had received digoxin had an
¢levated plasma digoxin concentration or exhibited signs or
symptoms of digoxin toxicity. Prestudy plasma digoxin
concentrations were similar in the two infusion groups
{placebo 0.7! = 0.36 ng/ml; diltiazem 0.73 £ 0.25 ng/ml;
therapeuiic range 0.910 2.1; p = N§) and did not appreciably
change from prestudy to poststudy (placebo 0.65 =
0.24 ng/ml; diltiazem 0.78 + 0.33 ag/ml).

Adverse events, There was no death, prolonged hospital-
ization, permanent disability or dosage reduction as a result
of an adverse event. Significant side effects included hypo-
tension in two patients; one patient was quadriplegic (base-
line blood pressure 110/60 mm Hg). Thirty-seven minutes
after initiation of the placebo infusion, the patient experi-
enced light-headedness and slight tightness in his chest. His
systolic blood pressure at the time was 80 mm Hg (diastolic
blood pressure was not obtained). The placebo infusion was
discontinued and the patient was treated with normal saline
solution. He recovered in 2.5 h with a blood pressure of
96/60 mm Hg and had no sequelae. One patient (baseline
blood pressure 110/70 mm Hg) received 50 mg of captopril
1.5 h after initiation of the 10-mg/h infusion of diltiazem. At
3 h of infusion, the patient deveioped hypotension
(80/60 mm Hg). The diltiazem infusion was discontinued and
the patient was treated with normal saline solution. The
patient recovered in |3 min with a blood pressure of
99/64 mm Hg and had no sequelae.

Discussion

Efficacy of intravenous diltiazem in atrial fbrillation and
flutter. In this study, a 24-h continuous infusion of intrave-
nous diltiazem (10 to 15 mg/h) given after a bolus dose (20 mg
alone or 20 mg followed 15 min later by 25 mg) was safe and
effective treatment for control of heart rate during atrial
fibrillation or atrial flutter in 83% of patients. Efficacy with
the 24-h infusion of intravenous diltiazem was similar in
elderly versus young patients, those who did versus those
whe did not receive digoxin and those weighing <84 versus
=84 kg. However, intravenous diltiazem appeared 1o be

more effective in patients with atrial fibrillation than in those
with atrial flutter. With this regimen of diltiazem bolus and
maint¢nancc infusion. heart rate was controlled within ap-
proximately 4 min and control was maintained for 24 h. After
the infusion was stopped, heart rate remained well con-
trolled in about 507% of the patients for up to 10 h.

Study limitations. Our study has potential limitations. We
could not determine if diltiazem prolonged the duration of
atrial fibrillation or atrial flutter because the duration of
the study was approximately 48 h. We did not include
palients with class Il or IV heart failure or hypotension
(<90 mm Hg).

Comparison with previous investigations. There have
been no studies of intr diltiazem i asa
24-h infusion for heart rate control in patients with atrial
fibrillation or atrial futter. Previous investigations (6-10)
have shown that a bolus dose of intravenous diltiazem
generally administered over 2 min promptiy reduces the
rapid ventricular rate in patients with atrial fibrillation or
flutter; the duration of response has been reported (8) to
range between 1 and 3 h. In our study, the response to a
bolus dose or doses of intravenous diltiazem was rapid
(within minutes of the bolus injection) and the median
duration of response to the bolus dose was 3.5 h. It would be
desirable 10 maintain control of the ventricular rate over an
extended period of time. Prompt and sustained rate control
with intravenous diltiazem may kave improved cardiac he-
modynamics and symptoms of angina or heart failure, which
may aiso have contributed to the heart rate slowing we
ohserved over 24 h with this infusion.

Comparison of intravenous diltiazem and other intrave.
nous agemts that lower heart rate. In this study, we did not
compare intravenous diltiazem with other intravenous anti-
arrhythmic agents that slow ventricular rate in atrial fibril-
lation or flutter, such as beta-adrenergic blocking agents,
digoxin or verapamil. Esmolol, a new beta-blacker, was
shown to be effective for slowing heart rate in atrial fibrilla-
tion (13-15); however, dose titration with esmoiol frequenlly
resulted in a high incid of sy
(13). Digoxin can decrease the venmcular response in atrial
fibrillation or atrial flutter without causing hypotension, but
its rate of enset is typically slow, and it has not been shown
10 result in conversion of atrial fibrillation to sinus rhythm
(16). Intravenous verapamil may be more likely than dil-
tiazem to cause or exacerbate heart failure because vera-
pamil has a greater negalive inotropic effect than does




JACC Vol. 1. No. 4
Ocrober 191:891-7

diltiazem (17). In addition. verapamil has not been tested
under controlled conditions as a sustained infusion in pa-
tients with atrial fibrillation or flutter.

Conversion to sinus rhythm. Conversion of atrial fibrilla-
tion or flutter to sinus rhythm is a more useful ouicome than
a reduction in ventricular rate. However. normal sinus
rhythm is often difficult to achieve or maintain in many
patients with atrial fibrillation or flutter, who have impaircd
left ventricular function. enlarged atria or a long duration of
the arrhythmia. Class [A and ¢lass 1C antiarrhythmic agents
are useful for converting atrial fibriltation or flutter 10 sinus
rhythm. but their onset is slow and their efficacy for conver-
sion is not high. In addition. class 1A agents may cause

ignifi hyp when ¢ ed intravenously
and their parasympalholync effects may lead to an acceler-
ation of the ventricular rate during treatment of atrial fibril-

lation or flutter. In a recent analysis (18} of mutiple irials of

quinidine given to mainain sinus chythm after dircct current
cardioversion of atrial fibrillation. 50% of patients main-
tained sinus rhythm at 12 months. However, this result was

attained at the price of a threefold increased incidence of

cardiac death. Class IC agenis such as flecuinide and encain-
ide are restricted to paticats withaut structural heart disease
because of their high incidence of serious proarrhythmia and
are contraindicated when the gjection fraction is low ot heart
failure, ar both, is present (19-21). The benetits of maintain-
ing sinus rhythm in a given patient must be weighed against
the risk of proarrhythmia. drug side effects and paticnt
intolerance of the medical regimen.

Conclusion

Bolus doses (20 mg. 25 mg) followed by a 24-h continuous
infusion of intravenous diltiazem (10 to 15 mg/h} can be
safely administered to patients with atrial fibrillation or
flutter and can rapidly and effectively achieve and maintain
heart rate control in most patients. lntravenous diltiazem has
applicability as a *'therapeutic bridge™ in patients with these

atrial arrhythmias awaiting initiation or onsct of action of

long-term antiarthythmic therapy or cardioversion.

We thank Jan Christy-Bittel, RN for assistance in monitoring the study.
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