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Unexpected Instant Death Following Successful Coronary Artery Bypass Graft
Surgery (and Other Clinical Settings): Atrial Fibrillation, Quinidine,

Procainamide, et cetera, and Instant Death
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Summary: Primum non nocere. Atrial fibrillation (AF) oc-
curs commonly following coronary artery bypass graft sur-
gery, although new onset atrial fibrillation in this setting is usu-
ally transient. When AF reverts or is converted to sinus rhythm
itis unlikely to recur, whether or not the patient takes preven-
tive medication. As no benefit (and sometimes increased risk)
associated with reduced mortality or morbidity in this setting
has been reported for antiarrhythmic agents, standard treat-
ment should consist of observation or control of ventricular re-
sponse with an appropriate agent until AF relapses to sinus
rhythm. If an antiarrhythmic agent, especially a class I agent, is
used because of persistent or recurrent AF in the early postop-
erative period, heart rhythm should be monitored as long as the
class I agent is administered and treatment initiated if an un-
dersirable rhythm develops. Atrial fibrillation in other clinical
settings in patients with structural heart disease presents a
more difficult management problem. Class [ agents are report-
ed to be associated with an increased risk of death, despite an
efficacious effect of maintaining sinus rhythm. Amiodarone is
reported to be well tolerated with respect to the cardiovascular
system, but unacceptable noncardiac effects are reported. A
safe amiodarone-like agent is greatly needed. Atrial fibrilla-
tion in patients with no structural heart disease is not discussed
in this presentation.
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Coronary Artery Bypass Surgery
The Problem

Have you had a patient who was doing well after coronary
artery bypass graft (CABG) surgery and then collapsed and
died instantly just before planned hospital discharge or in the
days or weeks after discharge? “Damned bad luck!"” Or was it,
“just bad luck?”” Could it have been “bad treatment?” The pa-
tient had had a brief episode of atrial fibrillation in the early
postoperative period and had responded to medication (quini-
dine, procainamide, or another class I agent of the Singh,
Vaughn Williams classification of antiarthythmic drugs'-?) by
returning to sinus rhythm. The patient had been maintained on
the same medication; discontinuance was planned in the next
several weeks or months.

Atrial fibrillation (AF) commonly develops in the first days
(2 to 4 days being the most common) after CABG, occurring
in 8 10 40% of patients.** The managing physician often feels
compelled to treat this arthythmia despite the fact that sinus
rhythm spontaneously returns within hours in many patients.
In the report by Frost er a/.? 10 study the efficacy of the new an-
tiarrhythmic agent, dofetilide, in the acute termination of early
postoperative AF or flutter, 21% (8/33) of patients receiving
placebo reverted to sinus rthythm within 3 h. In the excellent re-
view by Viskin er a/.'? it is pointed out that “perioperative AF
is frequently brief” and that it is not surprising that many drugs
have been found to be effective for terminating perioperative
AFE!! After the antiarrhythmic agent has been started and the
rhythm has returned to a sinus mechanism, it is tempting to
continue the agent, at least for a short period (weeks or
months), in an effort to prevent the recurrence of AF.!! This
reasoning is flawed for several reasons: (1) AF complicating
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the postoperative period, once reverted or converted to sinus
rhythm, is unlikely to recur (if the patient had not been plagued
by this disordered rhythm preoperatively); (2) class I antiar-
rhythmic drugs have many undesirable effects, the most im-
portant of which are the so-called “proarrhythmic” effects, in-
cluding ventricular tachycardia and ventricular fibrillation; (3)
class [ drugs can have other serious and sometimes life-threat-
ening adverse effects such as thrombocytopenia, agranulocy-
tosis, allergies, lupus-like syndromes, gastrointestinal distur-
bances, and others; (4) quinidine, procainamide, and all other
class I antiarrhythmic agents depress myocardial function; (5)
these agents may contfuse the medication program, may inter-
act with other drugs, and are not inexpensive.

There is still another persuasive reason not to put a patient in
sinus rhythm (after reversion from AF in the early postopera-
tive period) on any agent with proarrhythmic and life-threat-
ening potential: With extremely rare exception, relapse into
AF is not critical in patients recovering from CABG. On the
other hand, ventricular fibrillation induced by the antiarrhyth-
mic agent can, indeed, be fatal.

Documentation

Let’s review the data that address items 1-5 presented
above:

1. Frequency of relapse into atrial fibrillation after rever-
sionfconversion to sinus rhythm postoperatively: Few studies
directly attempt to answer the question: Once AF has revert-
ed to or has been converted to sinus rhythm in the early post-
operative period, what is the likelihood that it will reappear or
continue indefinitely and what methods (drugs or otherwise)
should be used to prevent its recurrence or continuation in the
next several weeks or months?

Yilmaz et al.,'> 13 at the Gulhane Military Medical Acad-
emy, Ankara, Turkey, found placebo comparable to any study
medication in preventing recurrence of AF. In the study re-
ported in 1996,!2 the relapse rate within 90 days of surgery
was | of 30 patients taking a placebo, 2 of 30 taking quinidine
fumarate, 2 of 30 taking verapamil, and 2 of 30 taking amio-
darone. In the study reported in 1997, '3 they found that only 1
patient of 20 receiving no antiarrhythmic medications re-
lapsed to AF within 90 days after discharge from the hospital.
Two of 20 patients taking quinidine fumarate and 2 of 20 tak-
ing acebutolol relapsed into AF.

Landymore and Howell,'4 at the Dalhousie University in
Halifax, Nova Scotia, Canada, also found that AF “rarely re-
curred following discharge from the hospital and was never
symptomatic.” Of the 43 patients who experienced AF in the
early postoperative period and underwent 24-h Holter moni-
toring 3 weeks post discharge, only 1 patient had a long run of
AF lasting 518 beats (about 7 min), which was asymptomatic
and reverted spontaneously to sinus rhythm. Four other pa-
tients had very short runs of AF, all of which lasted for <22
beats and all of which were asymptomatic. They'4 recom-
mended that patients who had AF following surgery be placed
on digoxin (to control the ventricular response) and that it be
discontinued at 3 weeks after discharge.

Many studies exist concerning prevention of the develop-
ment of AF in the early postoperative period; these include
studies of the use of class [, I1, and 11 agents.®- 152 However,
none of these studies addresses prevention of recurrence of AF
or the prevention of sudden (instant) death in the late-hospital
or early postdischarge periods. The report by Dagud et al.®
comparing amiodarone with placebo for the prevention of
postoperative AF, did give some follow-up information. Ot 60
patients who received placebo, 7 developed AF at a mean of
12 £ 5 days after discharge. However, in the placebo-treated
group, 32 of 60 patients had valvular heart surgery; only 24 of
60 had isolated coronary artery surgery. It is possible that all
seven of the patients who developed AF postoperatively had
had valvular heart surgery and that none of the patients who
had isolated coronary surgery developed postoperative AF. In
addition, this report indicates that all patients were in sinus
rhythm at the time of the return visit to the cardiac-surgery out-
patient clinic at 24 + 9 days after discharge.

In one study?! reviewing the causes for readmission to the
hospital within 30 days of discharge atter CABG, AF was
found to be the indication for readmission in 13% of the 110
rehospitalized patients. Hence, AF certainly can be an impor-
tant undesirable postdischarge event. When comparing the
110 patients who were readmitted with 224 matched patients
who were not readmitted, the use of antiarrhythmic agents at
the time of discharge from the hospital was associated with an
increased risk of being readmitted to the hospital. It was not re-
ported whether the antiarrhythmic agents were being given for
AF or other arrhythmias and it was not reported whether AF
was the indication for readmission in the patients taking an-
tiarrhythmic agents. Mortality was not presented in this report.
It is interesting that the use of beta blockers at the time of dis-
charge was associated with a reduced risk of rehospitalization.
Unfortunately, this report does not present the denominator—
110 patients were readmitted from how many patients who
were discharged after CABG during the study period of Oct-
ober 1, 1991, through September 30, 19947

2. Proarrhythmias: In 1964, Selzer and Wray?? brought to
our attention the possibility that patients who are treated with
quinidine, the most commonly used class I antiarrhythmic
agent,? for the prevention of recurrence of AF might develop
serious ventricular arrhythmias, syncope, and sudden death.

Subsequently there have been other reports of serious ven-
tricular arrhythmias developing in patients who are given
class I antiarrhythmic agents for purpose of preventing the re-
currence of AF. In the nonrandomized study by Radford and
Evans,?* there were two deaths and one new episode of sus-
tained arrhythmia in 34 patients receiving quinidine, whereas
there were no deaths in 83 patients who received no antiar-
rhythmic agents.

A meta-analysis by Coplen et al.® of studies of patients ran-
domly assigned to quinidine or placebo to prevent recurrence
of AF after cardioversion indicated that patients taking quini-
dine were three times more likely to die in the 12 months after
cardioversion than patients taking placebo. The increased risk
of death was present despite the finding that quinidine was su-
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perior 10 placebo in preventing the recurrence of AF at 3, 6,
and 12 months.

In the Stroke Prevention in Atrial Fibrillation Study
(SPAF).™ the cardiac mortality rate in patients taking class 1
antiwrrhythmic agents (mostly quinidine) was approximately
two-and-one-half times higher than the mortality in patients
not taking such drugs. The difference in cardiac mortality was
limited to patients with a history of heart failure and was not
seen in patients without such history. This study had not been
designed to evaluate the influence of antiarrhythmic agents on
mortality, and patients were not randomized between antiar-
rhythmic agents and no antiarthythmic agents.

Stevenson er al.? reported that patients with heart failure
and AF treated primarily with amiodarone and angiotensin-
converting enzyme inhibitors had a markedly better 2-year
survival and sudden death-free survival than those treated pri-
marily with class I antiarthythmic agents and hydralazine dur-
ing a 2-year follow-up period. It is interesting that Stevenson
entitied the article “Improving Survival for Patients with Atrial
Fibrillation and Advanced Heart Failure™ and concluded that
the best way 1o improve survival was to avoid class | antiar-
rhythmic drugs.

Faber et al ** report life-threatening arthythmias in three pa-
tients treated with quinidine. quinidine and sotalol, or sotalol
and amiodarone for AF. Two of these patients required electri-
cal defibrillation.

There are no reports of large series of patients who are treat-
ed with procainamide or disopyramide to prevent recurrence
of AF. However, there are many reports of the association of
these drugs with ventricular tachyarrhythmias 2%

There are fewer data about flecainide (a class IC agent);
The Flecainde Supraventricular Tachycardia Study Group™®
reported that there was one death among the approximately 50
patients treated with flecainide and no deaths in the placebo
group. In this study, seven cardiac adverse effects were ob-
served in the flecainide-treated group; three of the patients
taking flecainide had to be withdrawn from the study because
of adverse cardiac arrhythmias. The Flecainide Multicenter
Atrial Fibrillation Study Group™ reported no deaths within
| year among the 122 patients treated with flecainide and *‘no
life-threatening proarrhythmic response . . . was observed.”
Nevertheless, of the 122 patients in the flecainide group, “3
patients had transient wide QRS tachycardia, 2 had sinus
pauses, 1 had the development of nonsustained ventricular
tachycardia, and 1 had unexplained syncope.” The two Fle-
cainide Studies were funded by a pharmaceutical company;
Stelfox et «l.* pointed out their concern about a possible con-
flict of interest in such studies and reports.

Fulk* has reported three patients who developed ventricu-
lar tachycardia and fibrillation while taking flecainide for AF;
one of these died.

In Denmark, Sihm ¢f al.V7 report that severe arrhythmo-
genic events occurred within § days in 7 of 100 patients treat-
ed with flecainide, and in 2 patients after 60 and 240 days of
flecainide treatment, respectively. All of these patients were
without severe heart failure. One patient died at home 5 days
after the initiation of flecainide and five patients were resusci-

tated successfully—ventricular fibrillation in two, ventricular
tachycardia in two, and asystole in one.

There are no reports in the literature that indicate that pa-
tients taking class I antiarrhythmic agents for the purpose of
preventing the recurrence of AF have a lower mortality than
similar patients taking no antiarrhythmic agents or taking
a placebo.

3. Other undesirable effects of class I antiarrhythmic agents:
Serious allergic-immune reactions can occur with any of the
class 1 antiarrhythmic agents. The most common reaction is
the lupus-like syndrome that develops in a significant number
of patients who take procainamide for any period of time.
This sometimes can cause serious renal, pulmonary, and car-
diac disorders, Thrombocytopenia,® agranulocytosis, aplastic
anemia, and other blood element disorders have all been re-
ported with the class [ antiarrhythmic agents. Intolerance, in-
cluding gastrointestinal disturbance (especially with quini-
ding), blurred vision, dry mouth, and others is also seen with
most of the agents.

4. Myocardial depression by antiarrhythmic agents: All
class 1 antiarrhythmic agents depress myocardial function.
While not all patients undergoing CABG have impaired left
ventricular function, many, if not most, do. Acute myocardial
infarction is an uncommon but not rare complication of
CABG. The use of class I antiarrhythmic agents has been
shown to increase the risk of death in patients who have had a
recent myocardial infarction.*!

5. Unnecessary drugs: It is self-evident that the medication
program of any patient should be kept as simple as possible.
Why give a drug that has not been shown to be necessary, that
is potentially dangerous, that is poorly tolerated by many, that
further complicates a confusing medication program, and that
is expensive? Primum non nocere. These patients may be tak-
ing aspirin, a beta blocker. a lipid-lowering agent, and possibly
a peripheral arterial dilator.

Possible Solutions

The standard of care for the patient who develops transient
AF in the first several days following CABG should consist of
regular observation and screening for the return of AF. No an-
tiarthythmic agent need be given.

Atrial fibrillation that develops in the early postoperative
period and does not revert spontaneously in a short period of
time usually needs to be managed. Management options in-
clude the following:

1. Control of the ventricular response with digoxin, beta
blockers, and/or calcium-channel blocking agents. The
positive inotropic effect of digoxin makes this an at-
tractive option. The Canadian Cardiovascular Society
Consensus Conference on Atrial Fibrillation!! recom-
mended that digoxin be given. Essentially all patients
returned to sinus rhythm without the use of other antiar-
rhythmic agents. Others’ find that digoxin is not very
effective in slowing the ventricular response in the ear-
ly postoperative period and suggest the use of a beta



714 Clin. Cardiol. Vol. 21, October 1998

blocker or a calcium-channel blocking agent. Davison
¢t al * warn that verapamil, while effectively slowing
ventricular response, was associated in this setting with
a high incidence of unacceptable hemodynamic side
effects. In their study, 13 of 100 patients assigned to the
verapamil arm of the study developed hypotension,
pulmonary edema, or both, while only 1 patient in the
placebo arm experienced these hemodynamic compli-
cations. Diltiazem may be better tolerated, but neither
verapamil nor diltiazem are efficacious for long-term
use to control the ventricular response to AF.#43 Olshan-
sky* has reported that beta blockers are especially ef-
fective in this setting. These patients will often convert
to sinus rhythm a day or so later, probably sponta-
neously, but possibly in part due to the digoxin, beta
blocker, or calcium-channel blocker.

[3%)

. A class agent could be administered in an attemnpt to
convert AF to sinus rhythm, usually after one of the
drugs that slow atrioventricular conduction has been es-
tablished. However, the patient should be in a monitored
unit while these agents are being given so that any seri-
ous arrhythmias that develop can be detected and treat-
cd immediately.

3. Amiodarone could be given in an attempt to convert the
patient to sinus rhythm #>-#7 Following conversion to si-
nus rhythm, amiodarone can be continued in an effort to
prevent recurrence of AF*-4 Sotalol has been proven
to be of little value as an agent to convert AF to sinus
rhythm™ despite its effectiveness at preventing recur-
rence of AF once sinus rhythm has been restored.

4. Electrical reversion fo sinus rhythm may be necessary. A
class I agent could be given following conversion, but
the patient should remain in the monitored unit for as
long as these agents are given. Again, amiodarone is a
possible alternative after electrical cardioversion, espe-
ciadly if' it is anticipated that the drug must be continued
for several weeks.*%:49

5. Anticoagulation therapy should be added if AF persists
for more that 2472 h.7.51-34

Conclusions

Patients who develop AF in the early postoperative period
after CABG and who revert spontaneously, who convert after
the introduction of an antiarrhythmic agent, or who are con-
verted with electrical cardioversion, will remain in sinus
rhythm indefinitely on no antiarrhythmic treatment in most
instances. This should be considered the standard of care. The
rare patient who does not follow this pattern should be man-
aged as any patient with recurrent or chronic AF complicating
any structural heart disease, as discussed immediately below.

Atrial Fibrillation in Patients with Structural or
Organic Heart Disease

The patient with structural heart disease who has a single,
transient episode of AF (or extremely rare recurrence) and
who reverts spontaneously or converts easily with an antiar-
rhythmic agent or electrical cardioversion should be managed
in the same way as one who has a transient episode of AF fol-
lowing CABG. Many such patients, without medication, will
experience no further episodes within a year or more. The gen-
eral health program should be checked to ensure that the pa-
tient is not hyperthyroid, taking an excessive dose of thyroid
replacement drug, using gross amounts of caffeine, or taking
excessive amounts of drugs which contain sympathomimetic
agents, and so forth.

However, for those patients who relapse into AF and re-
quire a second, third, or more conversions, or for those patients
who have had AF for a long time and who are being converted
to sinus rhythm with drugs or electrically, the problem is en-
tirely different. These patients are likely to redevelop AF fol-
lowing conversion if methods cannot be applied to prevent the
recurrences.

Persistent AF is not a desirable rhythm for a host of reu-
sons: -3¢ the patient does not feel as well in AF due to palpita-
tions, fatigue, a sense of ill feeling, shortness of breath at rest or
on exercise, symptoms of inadequate cerebral perfusion, and
other symptomatic problems. In addition, the patient in AF is
at increased risk of systemic emboli, the most devastating of
which are those to the brain. Patients with AF, especially those
with a rapid ventricular response at rest and/or on mild exer-
cise, are liable to develop a cardiomyopathy due to arrhyth-
mia.’*58 The overall risk of death for patients in AF is twice
that of a group of matched patients in sinus rhythm.>% Hence,
AF is an undesirable rhythm and there are many reasons tor
converting to and maintaining sinus rhythm in most patients.

Unfortunately, all the treatments that are effective in pre-
venting the recurrence of AF have undesirable side effects.
One must ask which is worse—the treatment or the disease?

An excellent discussion of the possible answers to this
question is presented by Grace and Camm®! in the Drug Ther-
apy section of the January 1, 1998, issue of the New England
Journal of Medicine. They review the problems of patient se-
lection and study design, and thus the inconclusiveness, of the
reports by Coplen et al.?> and Flaker et al.2° mentioned above.
These two studies indicate that patients treated with class |
agents to prevent recurrence of AF actually had a higher over-
all mortality than patients not taking such drugs. Grace and
Camm®' concluded that “quinidine may still have a role in the
prophylactic treatment of AF, although we anticipate that it
will increasingly be used as a second-line drug.” Whenever
quinidine is given, the possibility of proarrhythmia and inter-
actions with other drugs should be carefully considered, and
most patients should be directly observed at the start of the
treatment.” They, and others,% note that undesirable events
are likely to occur sooner rather than later after the introduc-
tion of a class I antiarrhythmic agent. However, the Cardiac
Arthythmia Suppression Trial (CAST)* presented data indi-
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cating that proarrhythmic complications of class [ agents per-
sisted long after the initial introduction of the drugs. In a re-
view of the literature, Prystowsky®* found that proarrhythmic
events that occurred in patients being treated for supraventric-
ular tachyarrhythmias (AF being the most common) devel-
oped the complication in the first 3 days in 53% of events, but
that another 40% developed between Days 4 and 17 after the
introduction of the antiarrhythmic agent. He noted that one
patient who had been taking quinidine for 17 years developed
torsade de pointes | day after an increase in dose.

Many reports indicate that the administration of class I an-
tiarthythmic agents is associated with the maintenance of si-
nus rhythm in about 50% of patients at | year following con-
version of AF.2% In these reports, approximately 25% of
patients who received placebo remained in sinus rhythm at 1
year. Thus, 75% of patients received the class [ agent unneces-
sarily! Fifty percent relapsed into AF despite taking the class |
agent and 25% would have remained in sinus rhythm even had
they not taken the drug. One must question whether the value
to 25% of these patients is worth the risk and expense of the
drugs and the inconvenience of taking a medicine several
times a day, or whether it is preferable to administer the class |
agents for only several days following conversion to moni-
tored patients, in the hope that these will be among the 25%
who will maintain sinus rhythm on no antiarrhythmic agent.

For those patients who relapse into AF and cannot be re-
turned to sinus rhythm for any reasonable period of time, it is
important to maintain ventricular response to the AF in the
physiological range, preferably between 60 and 90 beats/min.
This can usually be accomplished with the use of digoxin
alone. but in some patients a beta blocker or calcium-channel
blocker may also be needed. Many older patients have a slow
ventricular response on no medication at all due to intrinsic
slow atrioventricular conduction. In a rare patient, control of
the ventricular response requires a more aggressive approach
with radiofrequency atrioventricular node modification®-%7 or
radiofrequency elimination of atrioventricular node conduc-
tion and the use of an artificial pacemaker.%-7 Implantable
atrial defibrillators are also being evaluated.”’

Another alternative to a class I drug to prevent recurrence
of AF would be a class [ antiarrhythmic agent (amiodarone,
sotalol. ibutelide, or dofetilide). Many studies report amio-
darone to be efficacious in preventing the recurrence of
AF#-39.7774 Compared with quinidine or any other antiar-
rhythmic agent, amiodarone is associated with a higher per-
centage of maintenance of sinus rhythm in follow-up at all
time periods. Amiodarone has a relatively low, but certainly
not negligible, proarrhythmic risk.”7? Hohnloser er al.” re-
viewed the literature and concluded that in patients with struc-
tural heart disease and rhythm disturbances requiring antiar-
thythmic therapy, the use of amiodarone was associated with a
proarrthythmic event rate of 1-2% compared with 3-5% with
sotalol and 5-8% with quinidine. The use of sotalol™-¥-%4 and
ibutelide®>- 3¢ is reported o be associated with significant risks
of serious ventricular arrhythmias at about the same rate as
quinidine. Also, in patients with impaired left ventricular func-
tion. oral amiodarone is reported to be well tolerated.8-%

Chun er al.”? report that amiodarone not only is a reasonable
alternative, but that it is effective when class I agents have
failed and that it is more efficacious in maintaining sinus
rhythm than any other agent. Actuarial rates for maintenance
of sinus rhythm were 0.87,0.70, and 0.55 at 1, 3, and 5 years,
respectively. Twenty-one patients (19%) with arrhythmia re-
currence had an increase in amiodarone dose, and after a mean
additional follow-up of 2.5 years, 86% remained in normal si-
nus rhythm. They did report actuarial rates for withdrawal be-
cause of adverse effects of 0.08, 0.22, and 0.30 at 1, 3, and 5
years, respectively. The most frequent adverse effects necessi-
tating withdrawal were skin discoloration (4.5%), pulmonary
fibrosis (3.6%; none fatal), and thyroid toxicity (2.7%).

The long-term use of amiodarone is fraught with the haz-
ards of many unacceptable, noncardiac adverse effects, espe-
cially amiodarone pulmonary toxicity, which occurs in 5 to
10% of patients on long-term therapy. It is estimated that 5 to
10% of these patients will die from the pulmonary complica-
tions of the drug.®® Hepatic toxicity is also a potential life-
threatening complication of long-term amiodarone use.”’-"2 A
nontoxic amiodarone-like agent is desperately needed for the
management of this type of patient.

We await with hope the results of the National Heart, Lung,
and Blood Institute s multicenter study to evaluate various ap-
proaches to the management of AF (Atrial Fibrillation Follow-
Up Investigation of Rhythm Management—AFFIRM).%3- %4

Atrial Fibrillation in Patients with Normal Hearts—
Lone Atrial Fibrillation

It is said that the class [ antiarthythmic agents can be safely
used in the absence of organic or structural heart disease to
prevent recurrences or to markedly reduce the frequency of at-
tacks in patients experiencing disabling symptoms during
episodes of paroxysmal atrial fibrillation.®>“3 This story must
be the subject of discussion at another time.
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